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APPENDIX A 

REVIEW OF NRC COMMENTS ON THE 
INDIAN POINT PROBABILISTIC SAFETY STUDY



The issues addressed in this review of the Indian Point Probabilistic Safety Study (IPPSS) [4] 
are those identified in NUREG/CR-2934 [11] and listed in NSAC-151 [12]. The references 
are to documents listed in Section 8 of the main IPE report.  

Issue 1: Anticipated transient without scram (ATWS)--loss of main feedwater (MFW) 

NRC Comment: The NRC reviewers assigned a 33% probability that loss of main feed was 
total. This fraction is important for ATWS events since, if some main feedwater is available, 
the reactor coolant system (RCS) peak pressure would not be expected to reach 3200 psi.  

Applicability to IP3 IPE: In the IPE, this scenario was modeled with other T2 events-
transients with loss of the main feedwater system prior to or at the unit trip.  

Issue 2: ATWS--Reactor protection system (RPS) 

NRC Comment: The NRC reviewers accepted the 2 x 105/demand failure probability for the 
RPS because it compared favorably with the 3 x 10S/demand failure probability derived in 
NUREG-0460. However, they criticized the omission of certain failure modes.  

Applicability to P3 IPE: The RPS failure probability used in the IPE was 1.62 x 10'.  
Manual scrams were addressed explicitly.  

Issue 3: Common-cause failures 

NRC Comment: The NRC reviewers commented that use of one Beta factor throughout the 
IPPSS was inappropriate.  

Applicability to 1P3 IPE: In the IPE, different Beta factors were assigned to specific 
component types.  

Issue 4: Common-cause failures--diesel generators 

NRC Comment: The NRC reviewers referenced and applied a study that derived "generic" 
probabilities of common-cause failure of two and three diesel generators requiring cooling 
water of 7 x I 04 and 2 x 104 , respectively. A slight reduction in station blackout frequency 
resulted.  

Applicability to 1P3 IPE: In the IPE, the common-cause failures of two and three diesel 
generators were modeled as separate events; Beta factors of 0.038 and 0.018 being applied to 
the respective events [9]. Coupled with a diesel generator failure rate of 2.63 x 10"3/demand, 
the predicted common-cause failure rate for two diesel generators is 104 /demand and the 
predicted common-cause failure rate for three diesel generators is 4.74 x 1 0 5/demand.



Issue 5: Common-cause failure--operator recovery actions

NRC Comment: The NRC reviewers noted that some common-cause Beta factors were 

conservative because they did not consider operator recovery actions.  

Applicability to IP3 IPE: The same conservatism was applied in this study--no operator 

recovery actions were considered that are specific to common-cause failures (other than the 

recovery of pre-accident human errors).  

Issue 6: Common-cause failures--service water systems 

NRC Comment: The common-cause failure analysis was not applied consistently to all 

systems.  

Applicability to IP3 IPE: The common-cause failure analysis was applied consistently to all 

systems. In particular, common-cause pump failures were considered in all multi-train 
systems.  

Issue 7: Containment failure 

NRC Comment: The IPPSS did not model core melts caused by containment failure due to 

overpressurization. While such failures have been shown to be important in other 

probabilistic risk assessments (PRAs), the effect of this potential sequence was found to be 

negligible because of the low probability of having core cooling but not containment heat 
removal.  

Applicability to IP3IPE: Core melts caused by containment overpressurization and failure 
were modeled in the IPE.  

Issue 8: Failure data 

NRC Comment: The NRC reviewers objected to the use of the 5th and 95th percentiles from 
WASH-1400 as the 20th and 80th percentiles of known frequency distributions of generic 
data. They noted that the rationale for discretization of data was not well explained and that 
the way in which discrete values were chosen may affect results.  

Applicability to IP3 IPE: Generic data were used as presented; the stated frequency 
distributions were not manipulated.  

Issue 9: Failure data assumptions 

NRC Comment: The NRC reviewers objected to the lack of documentation regarding in 
changes to assumptions, especially those that impacted the results.

A-2



Applicability to 1P3 IPE: The changes to the assumptions that so concerned the NRC 
reviewers were not made in this study--generic data distributions were accepted as cited.  

Issue 10: Failure data methodology 

NRC Comment: The NRC reviewers noted that the effect of prior distributions-is generally 
unimportant when plant-specific data exist. When such data are not available or used, 
estimates are quite sensitive to the assumed prior distributions.  

Applicability to IP3 IPE: A Bayesian update process was used to aggregate plant and 
generic data.  

Issue 11: Failure data--valves 

NRC Comment: The NRC reviewers calculated the unavailability of valves because of stem 
failures to be 4.8 x 10"5 /demand.  

Applicability to IP3 IPE: Stem failures were not addressed as a specific failure mode in this 
study. They were, however, considered with other valve hardware failures.  

Issue 12: Bleed-and-feed 

NRC Comment: The NRC reviewers found instances in which the original study took credit 
for operator actions that were not outlined in the plant emergency operating procedures 
(EOPs). The reviewers questioned this approach.  

Applicability to IP3 IPE: In the IP3 IPE, credit was taken only for operator actions 
addressed in emergency operating procedures, off-normal operating procedures, and operating 
procedures. The bleed-and-feed procedures characterized in 1982 by the NRC reviewers as 
being "limited" have been fully developed (e.g., functional restoration procedure FR-H. 1, 
"Loss of Secondary Heat Sink").  

Issue 13: Bleed-and-feed 

NRC Comment: The IPPSS assumed that the main feedwater (MFW) system would not be 
available for removing post shutdown decay heat after all internal and external events. The 
NRC reviewers noted that this was an unnecessary conservatism since the MFW system would 
be available, or could be restored, in most reactor trips not caused by a loss of offsite power, 
and that this conservatism especially impacted the "bleed-and-feed" accident sequences.  

Applicability to IP3 IPE: Credit was taken in the models for the potential restoration of the 
MFW system. However, the probability assigned to this action was very low because current 
procedures for loss of secondary cooling call for the MFW system to be tripped and the 
condensate system to be restored.



Issue 14: Flood--circulating water

NRC Comment: In the IPPSS, flood scenarios involving the failure of circulating water.  
systems were assumed to be self-limiting because the condensate pump motors and 6.9-kV 

switchgear would be flooded, resulting in reactor trip and loss of offsite power, respectively.  

The NRC reviewers noted that this logic presumes that failure events could be counted upon 

to limit the event, and recommended that the basis for it should be further qualified.  

Applicability to IP3 IPE: Internal flooding scenarios initiated by the rupture of the 

condensate system in both the turbine and auxiliary feedwater buildings was examined in 

some detail in the internal flooding analysis. It was concluded that the rupture of the 

circulating water system within the turbine building will result in a rapid reactor trip (a T2 

event), the flooding of circulating water pumps in the pump bay and submergence damage to 

the 6.9-kV switchgear. It is therefore entirely appropriate to regard the rupture of the 

condensate system to be self-limiting in that continued discharge is unlikely. Though the 

cessation of condensate flow into the turbine building will not serve to mitigate the event. In 

contrast, the rupture of the condensate system in the auxiliary feedwater building was not 
assumed to be self-limiting.  

Issue 15: Flood--control building 

NRC Comment: Flooding in the control building due to a service water break was 
considered. The importance of the 480-V switchgear located at the 15-ft elevation was 
recognized. The reviewers questioned whether floor drains in the control building would be 
available and sufficient to mitigate this flooding scenario. While the reviewers concluded that 

the frequency of power loss due to other causes would exceed that caused by service water 
line breaks, they requested that further analysis be performed to demonstrate that this 
additional frequency is small.  

Applicability to IP3 IPE: Flooding scenarios initiated by breaks in the service water, fire 
protection system, and instrument air closed cooling water lines in the control building were 
examined in great detail in the internal flood analysis prepared for this study. This internal 
flood analysis is described in Appendix C.  

Issue 16: Flood--internal 

NRC Comment: The NRC reviewers recommended that the methodology adopted for the 
internal flooding analysis allow a thorough, systematic analysis of critical events and event 
sequences that fiight lead to a transient.  

Applicability to IP3 IPE: The methodology adopted for the internal flooding analysis 
entailed the identification of flood sources and susceptibilities, the development of flood 
scenarios, the determination of whether the scenario could lead or contribute to core damage, 
quantification of scenarios in a screening risk assessment to eliminate unimportant scenarios,



and the creation and quantification of event trees for the remaining flooding scenarios that 
could lead to core damage. This methodology satisfies the criteria set forth by the NRC 
reviewers.  

Issue 17: Human reliability 

NRC Comment: The NRC reviewers reduced the-probability of recovery actions when an 
important instruction was placed as a note in a procedure.  

Applicability to 1P3 IPE: In the HRA performed for this study, steps addressed in notes or 
cautions were given less credit than steps clearly described in the procedures. Steps addressed 
in notes or cautions transformed the action from a step-by-step procedure to a dynamic task.  

Issue 18: Human reliability 

NRC Comment: The NRC reviewers noted that the IPPSS did not calculate a probability for 
all operator actions which could affect the course of an accident sequence, but rather assumed 
the operator performed a task with negligible failure probability.  

Applicability to IP3 IPE: This comment does not apply to this study--realistic human error 
probabilities were assigned for all operator actions that could affect the course of an accident 
sequence.  

Issue 19: Human reliability--dependence 

NRC Comment: The NRC reviewers accepted the moderate level of dependence assigned to 
situdtions in which all control room staff are engaged in the same activity. The NRC 
reviewers objected, however, to the same (moderate) level of dependence being assigned when 
some of the control room staff were involved in different activities.  

Applicability to IP3 IPE: This study used a different methodology for HRA than was used 
in the IPPSS. In this study, a high to complete dependency was assigned to post-accident 
operator actions.  

Issue 20: Human reliability--dependence 

NRC Comment: The NRC reviewers objected to an assumption applying to the restoration of 
two or more valves that moderate dependence would be assessed for the restoration of two 
valves and complete dependence for all other valves where written procedures are used. They 
believed that if an operator failed to restore one of two or more valves, the operator would 
always fail to restore the other(s).  

Applicability to IP3 IPE: The assumption of complete dependency recommended by the 
NRC reviewers was used in certain instances. In the IPE, dependencies between pre-accident
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human actions were defined as follows: zero dependence was assessed for pre-accident human 

actions related to series systemscomponents as with such systems or components, dependency 

is a moot point. For parallel systems/components, the following dependencies were assumed: 

a. Zero dependence was assumed for maintenance errors because maintenance activities 

will be separated in time.  

b. Zero dependence was assumed between maintenance and test errors.  

c. Complete dependence was assumed for actions taken in the same step of a given 

procedure that do not involve individual check-offs.  

d. High dependence was assumed for actions taken in the same step of a given procedure 

that involve individual check-offs.  

e. High dependence was assumed for actions taken in different steps of a given procedure 

that are performed within 2 minutes of each other.  

f. Low dependence was assumed for actions taken in different steps of a given procedure 

that are not performed within 2 minutes of each other.  

g. Zero dependence was assumed for actions taken in different procedures or by different 
crews.  

Issue 21: Human reliability--documentation 

NRC Comment: The NRC reviewers concluded that the human reliability analysis should be 

documented in a systematic and reproducible manner so as to allow independent evaluation.  

Applicability to IP3 IPE: The human reliability analysis for pre-accident human error is 

described in Section 3.3 of the report and the results presented. The human reliability 

analysis for post-accident human error is summarized in Section 3.3 of the report and 

delineated in Appendix H. In the appendix, the rationale for the selection of all human error 
probabilities is described.  

Issue 22: Human reliability--expert opinion 

NRC Comment: The NRC reviewers concluded that little confidence could be placed in data 

derived from expert opinion because no evidence was provided to show that recognized 
methods were employed to solicit expert opinion.  

Applicability to 1P3 IPE: Expert opinion was not used to determine HEPs in this study.  

Issue 23: Human reliability--methodology
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NRC Comment: The NRC reviewers objected to the use of multiple independent operator 
actions in the same sequence of events without modifying their human error probabilities 
(HEPs) to account for the added stress, reduced time, and lack of familiarity with sequence 
involving multiple faults.  

Applicability to IP3 IPE: HEPs assigned to post-accident operator actions accounted for 
stress, including the failure of previous actions, time available and familiarity with the task 
(Section 3.3.3).  

Issue 24: Human reliability--methodology 

NRC Comment: The NRC reviewers objected to obtaining time estimates for various tasks 
by interviewing personnel when it would have been possible to take actual measurements.  

Applicability to IP3 IPE: This study relied on time measurements made in simulator 
exercises and simulated out-of-control room activities.  

Issue 25: Human reliability--staff response 

NRC Comment: The NRC reviewers accepted the assumption that, for certain major events, 
two control board operators, a watch supervisor and a shift technical advisor would be in the 
control room within half an hour of event initiation.  

Applicability to IP3 IPE: The same assumption as to control room staffing was made in this 
study. It is anticipated, however, that these staff would be present in the control room within 
15 minutes.  

.,.,Z 

Issue'26: Human reliability--uncertainty 

NRC Comment: The NRC reviewers noted that the use of the upper bound as the 90th 
percentile of a lognormal distribution would result in more conservative human reliability 
analysis (HRA) models.  

Applicability to 1P3 IPE: The HRA performed in this study used the ASEP-HRAP 
methodology and data. No undue conservatism was therefore introduced into the human 
reliability analysis.  

Issue 27: Initiating event 

NRC Comment: The NRC reviewers accepted the handling of initiating events that were not 
addressed explicitly in the IPPSS but included in the data used to calculate the frequency of 
reactor trip.  

Applicability to IP3 IPE: The scope of initiating events considered in this study is described
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in Section 3.1.1.1.

Issue 28: Initiating event 

NRC Comment: The NRC reviewers noted that one of the most important tasks in a PRA 

was to search for failures which could simultaneously cause a reactor trip and fail safety 

systems...

Applicability to IP3 IPE: Such failures were explicitly addressed in this study and described 

in Section 3.1.4.  

Issue 29: Initiating event--loss of component cooling water (CCW) 

NRC Comment: The NRC reviewers noted that a loss of CCW induced by a pipe break was 

not analyzed in the IPPSS despite the fact that the system responses for such an event are 

quite different to those following a loss of CCW resulting from other causes.  

Applicability to IP3 IPE: A loss of CCW induced by a pipe break was explicitly modeled in 

this study (Section 3.1.4.4).  

Issue 30: Initiating event--loss of instrument and control power 

NRC Comment: The NRC reviewers concluded that the analysis of this event was bounded 

by loss of ac or dc buses.  

Applicability to 1P3 IPE: In this study, the loss of ac and dc buses, and, in particular, the 

loss of 118-Vac instrument buses was examined as potential special initiators (Section 

3.1.4.4). It was concluded, however, that the loss of a 11 8-Vac instrument bus is not a 

special initiator.  

Issue 31: Initiating event-loss of ventilation 

NRC Comment: The NRC reviewers accepted a report that predicted no safety-related 

equipment failures within the first 24 hours of a loss of primary auxiliary building ventilation.  

This loss of ventilation was not addressed in the IPPSS.  

Applicability to IP3 IPE: Loss of PAB ventilation will not cause a reactor trip.  

Accordingly, it was not treated as an initiating event (Section 3.1.4.4).  

Issue 32: Initiating event--reactor vessel rupture 

NRC Comment: The NRC reviewers questioned the assertion in the IPPSS that the RV 

rupture event could be ignored because its frequency is small compared to other events that 

lead to the same plant damage state. Their concern was that the IPPSS did not analyze a
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vessel rupture initiated by pressurized thermal shock.

Applicability to IP3 IPE: Accident sequences initiated by reactor vessel rupture were 
explicitly addressed in this study (Section 3.1.4.6). In addition, the possibility of reactor 
vessel rupture being initiated by pressurized thermal shock was addressed in the evaluation of 
main steam line breaks (Section 3.1.4.2).  

Issue 33: Initiator frequency--pipe break in CCW.  

NRC Comment: The NRC reviewers derived the component cooling water pipe break 
frequency of 1.5 x 104/year using the piping analysis presented in the IPPSS. The IPPSS did 
not evaluate this event as an initiating event.  

Applicability to P3 IPE: The pipe break induced loss of CCW was explicitly modeled in 
this study (Issue 28 and Section 3.1.4.4). The pipe break frequency assumed was derived 
from data presented by Eide et al [43].  

Issue 34: Initiator frequency--small LOCA 

NRC Comment: The NRC reviewers stated that the reactor coolant pump (RCP) seal failure 
initiating event should be treated as a small LOCA. However, the IPPSS did not include this 
failure in determining small LOCA frequencies though this omission was compensated for by 
a failure to consider the recovery of stuck-open pressurizer power-operated relief valves 
(PORVs) by closure of PORV block valves.  

Applicability to IP3 IPE: In this study RCP seal failures were addressed as small LOCA 
events. Spontaneous seal failures were considered as initiating events but were lumped into 
S2 terms.  

Issue 35: Interfacing LOCA 

NRC Comment: The NRC reviewers revised the causes of the dominant V-sequence LOCA, 
the concurrent failure of two motor-operated valves (MOVs) in the RHR suction line.  

Applicability to IP3 IPE: Interfacing system LOCAs are addressed in detail in Sections 
3.1.4.5 and 3.1.5.  

Issue 36: Methodology 

NRC Comment: The NRC reviewers, in summary, noted that the following were not treated 
in the IPPSS: 

(a) Pressurized thermal shock.
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(b) Steam generator tube rupture coincident with a stuck-open secondary safety valve.  

(c) Safety system failure caused by core meltdown phenomena.  

(d) A pipe break in the component cooling water system.  

-(e) Reactor coolant pump seal failures (as a cause of small -LOCAs).  

(f) Steam generator overfill scenarios.  

(g) Cold shutdown events.  

(h) Design and construction errors and the effects of aging.  

Applicability to 1P3 IPE: The items were addressed as follows in this study: 

(a) Pressurized thermal shock--in Sections 3.1.4.2 and 3.1.4.6. See Issue 31.  

(b) Steam generator tube rupture coincident with a stuck-open secondary safety valve.  
This possibility was considered in the evaluation of steam generator tube rupture 
initiating events (Section 3.1.4.3).  

(c) Safety system failure caused by core meltdown phenomena--such failures were 
addressed in the "back end" analysis (Section 4).  

(d) A pipe break in the component cooling water system--in Section 3.1.4.4. See Issue 
28.  

(e) Reactor coolant pump seal failures (as a cause of small LOCAs)--see Issue 33.  

(f) Steam generator overfill scenarios--addressed in station blackout and steam generator 
tube rupture sequences (Sections 3.1.3.3 and 3.1.4.3, respectively).  

(g) Cold shutdown events--these events were specifically excluded from this study as 
dictated by the NRC [1].  

(h) Design and construction errors and the effects of aging--to the best of the analysts 
ability, the plant was modeled as is, reflecting all errors of which Authority staff are 
aware. In addition, design-related inadequacies were specifically sought in the analysis 
of subtle system interactions (Section 3.2.3.4). The effects of aging were not 
addressed specifically but are intended to be reflected in the reactor vessel rupture 
event (Section 3.1.4.6).
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Issue 37: Methodology--documentation 

NRC Comment: The NRC reviewers emphasized the need for reliability and reproducibility 
of the documentation, references and calculations.  

Applicability to IP3 IPE: The event trees, failure and unavailability data, and fault tree 
assumptions are presented in the IPE report. The fault trees and all computer files have been 
retained.  

Issue 38: Methodology--LOCAs 

NRC Comment: The NRC reviewers noted that the assumption that fan coolers would be 
available to mitigate the core melt accident after a LOCA was potentially non-conservative.  

Applicability to IP3 IPE: The operation (and unavailability) of the containment fan coolers 
was explicitly addressed in the LOCA event trees (Section 3.1.3.1).  

Issue 39: Missiles 

NRC Comment: The NRC reviewers recommended that missiles be considered in system-, 
models as a failure mode of components in the vicinity of components capable of producing 
missiles.  

Applicability to IP3 IPE: Potential spatial interactions between components were searched 
for in plant walkdowns and, where appropriate, included in the models.  

Issue 40: Operator action--dc bus failure 

NRC Comment: The NRC reviewers noted that the IPPSS did not provide adequate details 
for the operator action "noticing a failed dc power fuse." The IPPSS assumed that fuse 
failure would be noticed during the operator check of the status panels each shift.  

Applicability to IP3 IPE: Fuse failures were modeled in a manner that accounts for the 
detection of the failure. The failure of fuses associated with 480-V bus protective devices are 
annunciated in the control room. These failures will therefore be noted immediately. The 
failure of all other fuses should be noted at the shift-change checks in the control room.  

Issue 41: Operator action--high-head recirculation 

NRC Comment: The NRC reviewers felt that the human error probability assumed in the 
IPPSS for the switchover to high-head recirculation was too high and suggested a 10.6 value 
instead.  

Applicability to IP3 IPE: Human error probabilities of 4.8 x 10' and 8.6 x 10' were 
assumed for this event during small LOCAs and intermediate LOCAs, respectively. The
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justification for these conservative numbers is presented in Appendix H.  

Issue 42: Operator action--turbine-driven auxiliary feedwater (AFW) pump 

NRC Comment: The NRC reviewers noted that after a total loss of ac power, the operator 
would have to take local control of the turbine-driven AFW pump because instrument air 
would not be available. This needs be done within 1-hour. The NRC reviewers assigned a 

failure to recover probability of 0.1 to this event, a value typically used for situations in 
which no procedures exist but where the postulated operator action seems likely.  

Applicability to P3 IPE: The instrument air supply to AFW system valves is backed up 
with an independent nitrogen supply (Section 3.2.2.2). Accordingly, a loss of ac power would 
not itself lead to a loss of control over the pump. However, it was assumed that once dc 
power is lost, control of the steam-turbine-driven AFW pump would also be lost.  

Issue 43: Operator action--RWST (refueling water storage tank) 

NRC Comment: The NRC reviewers did not accept the assumption that the operator will act 
to refill the RWST if depleted instead of going to the recirculation spray mode by drawing 
water from the sump.  

Applicability to IP3 IPE: In this study, it was assumed that the operators would switch to 
recirculation modes of operation on depletion of the RWST. Refilling the RWST using the 
primary water make-up system was considered only if recirculation core cooling is 
unavailable. Refilling the RWST is addressed in Sections 3.1.4.3 and 3.2.2.14 and in 
Appendix H.  

Issue 44: Plant damage state (PDS) 

NRC Comment: The NRC reviewers defined the following PDSs in place of the 22 PDSs 
used in the IPPSS: 

(a) Early core melt with containment cooling 

(b) Early core melt without containment cooling 

(c) Late core melt with containment cooling 

(d) Late core melt without containment cooling 

(e) Containment bypass before core melt 

(f) Direct containment failure due to a seismic event 

(g) Steam generator tube rupture with a stuck-open secondary safety valve.  
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Applicability to IP3 IPE: The plant damage states defined in the IPE are described in 
Sections 3.1.5 and 4.3.  

Issue 45: Plant response model 

NRC Comment: In the IPPSS, two potential problem areas in plant design pertaining to 
internal events were identified for IP3 and commitments Were made to rectify them. The 
proposed modifications were to: 

(a) Rearrange the diesel generator fuel oil transfer pump power supplies such that the 
primary transfer pump for each diesel is powered from one of that diesel's electrical 
buses.  

(b) Implement plant modifications for ATWS mitigation.  

Applicability to IP3 IPE: 

(a) The supply of fuel oil to the diesel generators was rearranged to preclude the 
possibility of the failure of one diesel generator preventing the transfer of fuel oil to a 
second diesel generator.  

(b) ATWS mitigation system actuation circuitry (AMSAC) has been installed and is 
modeled in this study (Section 3.2.2.2).  

Issue 46: Plant response model 

NRC Comment: The NRC reviewers noted that the IPPSS did not adequately model RCP 
seal LOCAs following a sustained loss of component cooling water or service water, systems 
that respond to a seal LOCA, and station blackout initiated by a loss of service water and 
followed by a loss of offsite power.  

Applicability to IP3 IPE: The initiating events in question were modeled thoroughly in this 
study (Sections 3.1.3 and 3.1.4).  

Issue 47: Plant response model--pressurizer safety valve 

NRC Comment: The NRC reviewers noted that the IPPSS did not model demands on the 
pressurizer safety valves in response to a transient. However, they noted that no important 
accident sequences were missed because of this.  

Applicability to P3 IPE: In this study, pressurizer safety and power-operated relief valves 
were addressed in both the event tree and system models (Sections 3.1.3, 3.1.4, and 3.2.2.12).
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Issue 48: Operator action--seal LOCA

NRC Comment: The NRC reviewers assigned a failure to recover probability of 0.9 to the 

recovery action in which the operators connect a spool piece and establish city water cooling 

to the charging pumps in 20 min. The basis for this probability was that procedures did not 

address this action and that connection of a spool piece within 20 min. is unlikely.  

Applicability to 1P3 IPE: At IP3, city water is permanently connected to the charging 

pumps--the connection of spool pieces is not required. Procedure ONOP-CC-1 addresses the 

establishment of city water cooling to the charging pumps.  

Issue 49: Steam generator tube rupture (SGTR) 

NRC Comment: The NRC reviewers found several problems with the treatment of SGTRs.  
The most significant finding was that the IPPSS event tree did not include the effect of stuck
open secondary safety valves.  

Applicability to IP3 IPE: The possibility of stuck-open PORVs was addressed in SGTR 
models (Section 3.1.4.3). See Issue 36.  

Issue 50: Station blackout recovery 

NRC Comment: The NRC reviewers noted that diesel generator recovery values used in the 
IPPSS appeared optimistic when compared to past experience.  

Applicability to IP3 IPE: Diesel generator recovery was not examined in this study. Power 
recovery addressed the recovery of offsite power and the "Appendix R" diesel as alternative 
sources of power.  

Issue 51: Station blackout--seal LOCA 

NRC Comment: The NRC reviewers noted that the IPPSS omitted sequences in which a 
service water system failure was followed by a loss of offsite power. Should ac power not be 
restored within an hour, an RCP seal LOCA could occur followed by core melt.  

Applicability to IP3 IPE: The sequences of concern were addressed in this study (Sections 
3.1.4.4 and 3.1.3.3).  

Issue 52: Success criteria--diesel-generator cooling 

NRC Comment: The NRC reviewers felt that the failure criterion used for diesel generator 
cooling by service water in the IPPSS was too conservative. They noted that all three diesel 
generators can be cooled by one essential service water header pump.
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Applicability to 1P3 IPE: In this study, success of the essential service water system header 
was defined as adequate flow from at least two of three pumps. This definition was based on 
the assumption that single pump operation with containment fan cooler temperature control 
valves TCV- 1103/1104/1105 open may result in pump runout and failure--while one essential 
service water pump was assumed capable of providing adequate heat removal, pump runout 
concerns mandate two pumps operating in each service water header unless manual action is 
taken to isolate various loads (Section 3.2.2.6).  

Issue 53: System model--containment sprays 

NRC Comment: The NRC reviewers noted that after core meltdown, the spray recirculation 
system may fail because of the failure of motor-operated valves to open (as a result of 
hydrogen burns or radiation exposure) or because of the failure of two recirculation pumps 
and two RHR pumps (as a result of core-melt debris in their sump water supply). The NRC 
reviewers further noted that the IPPSS took no credit for operation of the spray recirculation 
system after core meltdown.  

Applicability to IP3 IPE: In this study, the operation of the spray recirculation system after 
core meltdown was considered. The probability of the system failing is sequence dependent.  
Phenomema such as core debris in the sump were considered in the containment event tree.  

Issue 54: Station blackout--containment sprays 

NRC Comment: The NRC reviewers felt that the containment spray injection system (CSS) 
was given more credit in the IPPSS than was due because the IPPSS assumed that if the CSS 
were available in the injection phase, it would also be available in the recirculation phase.  
The 'NRC reviewers pointed out that for this to be true, the RWST must be refilled by the" 
operators for use during recirculation, an action not mentioned in the emergency operating 
procedures.  

Applicability to 1P3 IPE: In this study, a clear distinction was made between containment 
spray injection and containment spray recirculation. Success of containment spray injection 
implies an adequate RWST inventory and the use of at least one containment spray pump to 
provide early containment decay heat removal. Containment spray operation can continue 
after RWST depletion if a portion of the long-term recirculation core cooling flow is diverted 
to the containment spray headers. Recovery of containment spray injection after RWST 
depletion was not modeled. The containment spray system is addressed in Sections 3.1.3.1, 
3.1.3.2, 3.1.4.2, 3.1.4.3, 3.1.4.4, 3.1.4.6, and 3.2.2.3 of this report.  

Issue 55: System model--containment sprays 

NRC Comment: The NRC reviewers noted that in the IPPSS, no credit was taken for the 
containment spray recirculation system.  

Applicability to IP3 IPE: Containment spray recirculation was modeled in this study. The
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impact of the failure of equipment shared by low-pressure recirculation systems and 
containment spray recirculation systems was addressed in the system and event tree models.  

Issue 56: System model--electric power 

NRC Comment: The NRC reviewers noted that lightning could cause multiple inverter 
failures and fail the entire electric power system if circuit breakers fail to open and interrupt 
the power surge.  

Applicability to 1P3 IPE: In this study, faults in the offsite power lines and circuit breaker 
failures were modeled explicitly.  

Issue 57: System model--service water 

NRC Comment: The NRC reviewers noted that the IPPSS did not consider maintenance 
unavailability of the essential service water header even though this header could be out for 
eight hours for maintenance.  

Applicability to IP3 IPE: Maintenance of the essential and non-essential service water 
systems was modeled in this study.  

Issue 58: Unavailability--containment sprays 

NRC Comment: The NRC reviewers recalculated the unavailability of the containment spray 
system to account for common-cause pump failures. The recalculated value was 5.3 x 104; 
the value reported in the IPPSS was 3 x 10'.  

Applicability to IP3 IPE: The common-cause failure of pumps was included in the 
containment spray system models (Section 3.2.2.3). The unavailability calculated for this 
system was 4.9 x 10.4. The common-cause failure of pump discharge valves was also 
modeled.  

Issue 59: Unavailability--high-head safety injection system 

NRC Comment: The NRC reviewers recalculated the unavailability of the high-pressure 
injection system to account for common-cause pump failures.  

Applicability to IP3 IPE: The common-cause failure of valves and pumps was included in 
the high-head safety injection system models (Section 3.2.2.4).
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Section B1

INTRODUCTION 

This Appendix describes the analyses performed to support LOCA, transient initiator, steam 
generator tube rupture and station blackout initiator event tree development. These analyses 
define event tree success criteria and the assumptions necessary to characterize the accident 
sequences. The analyses do not, however, focus on the timing of events in as far as this 
affects the quantification of post-accident human error.  

The thermal-hydraulic behavior of IP3 was analyzed using version 192 14APR87 of the 
Meltdown Accident Response Characteristics Code (MARCH) [1] and version 3.OB, Rev. 16 
of the MAAP PWR code [2].



Section B2

LOCA CONTAINMENT DECAY HEAT REMOVAL 

B2.1 CONTAINMENT DECAY HEAT REMOVAL 

Early and late containment heat removal requirements were calculated assuming the 
occurrence of a large LOCA. This event was selected in preference to other LOCA events 
because it rapidly releases a large amount of energy into the containment atmosphere and so 
poses a greater threat to containment integrity than does any other LOCA. Consequently, the 
requirements for containment heat removal in a large LOCA exceed those of smaller LOCAs.  

The containment spray, fan cooler, and RHR (long-term cooling) systems were addressed in 
evaluating containment heat removal.  

B2.1.1 CONTAINMENT SPRAY SYSTEM (CSS) 

Although early CSS operation is not required to prevent core damage or containment failure 
should a large LOCA event occur, it is included in the event tree because it will significantly 
affect the timing of containment failure. Early CSS operation will reduce the net transfer of 
heat into the containment atmosphere and sumps, curtail the increase in containment pressure, 
and lead to a subsequent gradual decrease in containment pressure.  

Calculations performed using the MARCH code determined that, if one containment spray 
pump operates early with a spray flow rate of 2600 gpm, the initial containment atmosphere 
pressure never rises above its 62-psia design set point (Case 1, Figure B2.1.1).  

Other MARCH calculations show that with a complete loss of containment decay heat 
removal and no early CSS operation, the ultimate containment failure pressure of 132 psia is 
reached at 11 hours (Case 2, Figure B2.1.1). However, early CSS operation delays the rise to 
the ultimate containment failure pressure until 16 hours (Case 3, Figure B2.1.1).  

B2.1.2 CONTAINMENT FAN COOLERS (EMERGENCY MODE OPERATION) 

One containment fan cooler can remove 76.3 x 106 BTU/hr (0.74 percent of full power) in its 
emergency mode of operation. At this rate of heat removal, 3 fan --- )lers can prevent 
overpressure failure by providing sufficient early and late (long-term) cooling of the
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Figure 32.1.1 Large WLOC Containment Presmure profile 
-- Ispact of CBS Operation 
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containment atmosphere and thus, by condensation, cooling of recirculation water flowing to 
the recirculation or containment sumps. The containment pressure profile predicted by a 
MARCH code analysis of this scenario is presented in Figure B2.1.2.  

B2.1.3 LONG-TERM CONTAINMENT HEAT REMOVAL THROUGH THE RHR 
HEAT EXCHANGERS 

Long-term containment heat removal can then be accomplished using the containment spray 
system with one RHR heat exchanger in service. Each RHR heat exchanger can remove 56.4 
x 106 BTU/hr in its accident mode of operation assuming a primary temperature at 213'F and 
a component cooling water temperature at 126°F. As noted in Section B2. 1.1, early operation 
of the containment spray system is not required to prevent containment failure. However, late 
operation of the containment recirculation spray system is required--in a large cold-leg LOCA, 
the recirculation or RHR pumps are unable to force coolant through the hot-leg and steam 
generator tubes to the break location and consequently, cooling water will bypass the core and 
flow out of the break. Thus the steam produced by core decay heat (the core is covered by 
water because of the gravity head in the vessel downcomer) flows directly to the containment 
atmosphere, and the RHR heat exchangers will not remove core heat unless the containment 
spray system is functioning (Figure B2.1.3, Cases 1 and 2)..  

The criteria for heat removal in intermediate and small LOCAs differ because core injection 
flow will fill up the vessel and hot legs and thus transfer core decay heat to the circulating 
water. Consequently, if a containment fan cooler unit is operating, containment spray 
recirculation operation does not affect the timing of containment failure or the effectiveness of 
the RHR heat exchangers for heat removal. Therefore, for intermediate and small LOCAs, 
long-term containment heat removal is achieved by placing a RHR heat exchanger in service.  
The containment pressure profile for an intermediate LOCA (6-in. break) with a RHR heat 
exchanger in service is presented as Case 3 in Figure B2.1.3. No containment failure will 
occur.  

B2.2 LOCA CORE COOLING 

Following a LOCA event, core decay heat removal is achieved by adequate core water 
inventory control using one or more coolant injection systems. Core decay heat is then 
removed by break flow or, in the early stages of a small LOCA, by secondary heat removal.  
Because the pressure and flow requirements depend upon the size of the break, different 
LOCAs have different core cooling requirements.
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Figure B2.1.2 Large LOCA Containment Pressure Profile 
-- Impact of Pan Coolers
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Figure B2.1.3 Large LOCA Containment Pressure Profile 
Impact of Seat Removal 
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B2.2.1 LARGE LOCA CORE COOLING

The success criteria presented in Table 3.1.3.1 for a large LOCA (diameter >6 in.) are based 
on MARCH code analyses. These analyses show that in a large LOCA, initial core cooling 
can be provided by a low-head safety injection (RHR) pump injecting through one 10-in. RCS 
cold leg. Alternatively, initial core cooling can be provided by two of four accumulators 
discharging through their associated RCS 10-in. cold legs and by two high-head safety 
injection pumps injecting through two 2-in. RCS cold legs. Reactor vessel downcomer water 
level profiles for these alternatives are presented in Figure B2.2.1.  

Long-term core cooling for LOCAs is provided by cold-leg recirculation flow from a 
recirculation or RHR pump, the coolant being injected into at least one RCS 10-in. cold leg.  

B2.2.2 INTERMEDIATE LOCA CORE COOLING 

Intermediate LOCAs result from RCS breaks with diameters of 2 to 6 in. MARCH code 
analyses for break sizes 3 to 6 in. show that sufficient RCS depressurization occurs to allow 
the accumulators to discharge and low-head core cooling to be provided by RHR pumps. As 
with large LOCAs, at least one RHR pump must inject coolant into one RCS 10-in. cold leg.  

For break sizes of 2 to 3 in., adequate core cooling is provided by one high-head safety 
injection pump discharging into two RCS 2-in. cold legs and two accumulators discharging 
into their associated RCS cold legs. Secondary heat removal or RCS depressurization are 
normally not required. However, failure of high-head core cooling will lead to core damage, 
unless RCS depressurization (through secondary-side depressurization of the steam generators 
to 95 psig or the opening of a PORV) occurs and a low-head safety injection pump provides 
low-head injection.  

B2.2.3 SMALL LOCA CORE COOLING 

Small LOCAs are RCS breaks with diameters of 1/2 to 2 in. MARCH code analysis shows 
that flow through such breaks does not remove sufficient heat and therefore both secondary 
heat removal and high-head safety injection flow are required to achieve stable conditions.  
Figure B2.2.2 shows vessel downcomer elevation for two cases in which high-head injection 
is provided: in the first,*AFW secondary heat removal fails; in the second, AFW secondary 
heat removal succeeds. From these results, it was concluded that at least one high-head safety 
injection and one AFW pump must operate to provide core cooling.
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Figure B2.2.2 Small LOA Vessel Downoomer Profile 
-- Impaot of Nigh-head Safety Injection 
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If secondary heat removal fails, MARCH predicts that at least one PORV must be opened 
within 50 minutes to remove energy from the core and depressurize the RCS. Failure to open 
a PORV leads to RCS pressure cycles around the PORV setpoint (Figure B2.2.3). Because 
this pressure is above the shut-off head of the high-head safety injection pumps, injection flow 
from the high head safety injection pumps will be lost, and vessel boil-off and core'damage 
result. Thus core cooling at this time requires the operation of at least one high-head safety 
injection pump and, should secondary heat removal fail, the opening of both PORVs.  

If the high-head safety injection pumps are unavailable, the RCS must be depressurized to 
allow for low-head safety injection. In these circumstances, successful core cooling requires 
RCS depressurization and the operation of one low-head safety injection pump within 120 
minutes. RCS depressurization is accomplished by depressurizing the steam generators 
(opening all steam dump valves) or by opening both PORVs and running all reactor coolant 
PUMPS.
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Figure B2.2.3 Suall LOCA RCS Pressure Profile 
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Section B3

TRANSIENT INITIATORS 

B3.1 TIMING OF EVENTS AFTER LOSS OF AFW SYSTEM COOLING 

A generic analysis has shown that, in the event of a loss-of-feedwater transient, bleed-and
feed cooling must begin within 25 minutes from the start of the transient [3]. However, given 
that IP3 PORV capacity is less than that assumed in the generic case (118 lb/hr/MWt versus 
139 lb/hr/MWt), a second analysis was performed using the MAAP PWR computer code.  
This analysis verified that, in a loss-of-feedwater transient, bleed-and-feed cooling must be 
initiated within 25 minutes of the reactor scram, provided the reactor coolant pumps are 
tripped five minutes after reactor scram.  

Should bleed-and-feed cooling not be aligned, steam generator dryout is predicted to occur 76 
minutes after reactor scram (Figure B3.1.1). Once the steam generator is dry, RCS pressure 
increases rapidly to the PORV setpoint (Figure B3.1.2) and primary inventory begins to leak 
to the pressurizer relief tank (Figure B3.1.3). Approximately 85 minutes after reactor scram, 
the primary relief tank rupture disk fails discharging sufficient coolant into the containment to 
generate a high containment pressure signal. This signal starts the containment fan coolers in 
their emergency mode of operation. MAAP PWR predicts that the core is uncovered (vessel 
water level at top of active fuel) 106 minutes after reactor scram. Subsequently, core damage 
occurs 167 minutes after reactor scram, at which time the fuel cladding temperature exceeds 
22000F.  

According to the generic analysis [3], feedwater flow must be restored before the core is 
uncovered to preclude core damage. Therefore, according to the MAAP PWR results 
described above, the recovery of feedwater flow within 106 minutes of the reactor scram will 
mitigate the transient. Later recovery of feedwater flow will not prevent core damage.  

B3.2 SYSTEM RESPONSE FOLLOWING BLEED-AND-FEED 
OPERATION 

In developing the transient event trees, the final stable operating condition following bleed 
and feed must be determined. If the 350°F, 450-psig entry conditions for RHR shutdown 
cooling are reached before depletion of RWST water inventory, the RHR system can be used 
for long-term decay heat removal. Otherwise, recirculation core corling is required.
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Figure 3.1i.l Stea Generator Water Level Profile 
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Figure 93.1.2 Reaotor Coolant System Pressure Profile 
-- Impact of Loss of AnW Operation 

2500 

S2000 

11500 

1000 

* 500 

SI I I I I 

0 40 80 120 160 200 240 
Time Since Start of Accident, Mini



Figure B3.1.3 Reactor Coolant SysteM Water Level Profile 
-- Impact of Lose of A1W Operation 
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Figure B3.2.1 presents RCS temperature and pressure profiles following bleed-and-feed 
operation, calculated using MAAP PWR. In this scenario, two PORVs opened and three 
high-head safety injection pumps are running 5 minutes into the transient. High containment 
pressure (>3.0 psig) is reached at 99 minutes and results in the containment fan coolers starting in their emergency mode of operation. Recirculation core cooling is implemented 179 
minutes after reactor scram upon RWST depletion. Since the RWST inventory depletes 
before the RHR entry point is reached, recirculation cooling is modeled in the transient event 
trees instead of RHR shutdown cooling. However, shutdown cooling can be established later 
when conditions allowing its operation are satisfied.
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Figure B3.2.1 RCB Temperature and Pressure Profile 
-- Impact of Bleed and Feed Core Cooling 
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Section B4

STEAM GENERATOR TUBE RUPTURE 

The operator actions critical to the mitigation of steam generator tube ruptures are: 

N Isolation of the ruptured steam generator 

0 Early RCS cooldown and depressurization 

a Late RCS cooldown and depressurization 

E Alignment of RHR shutdown cooling 

a Refilling the RWST.  

These actions will now be examined.  

B4.1 ISOLATION OF THE RUPTURED STEAM GENERATOR 

Because steam generator tube rupture provides several potential paths for the release of 
reactor coolant outside containment, RCS flow into the secondary side must be stopped should 
tube rupture occur. To accomplish this, the ruptured steam generator must be isolated and 
RCS pressure reduced below the pressure of the ruptured steam generator. Failure to perform 
these actions in a timely fashion increases the likelihood of a LOCA event in which the 
containment is bypassed.  

The main concern in early RCS cooldown and depressurization failure is the possibility of 
overfilling the ruptured steam generator. The flow of water through the SRVs from an 
overfilled steam generator can result in the SRVs failing open. Furthermore, the main steam 
line can rupture if it is pressurized to steam generator relief pressure with water because the 
line is not designed to be filled with water.  

The time at which the ruptured steam generator overfills depends on the leak rate through the 
ruptured tubes and AFW flow to the ruptured steam generator. The initial tube leak rate was 
assumed to be 400 gpm through a break 0.0033 ft2 in area; the steam generator vapor space 
was estimated to be 15,880 gal. Overfilling would then occur 41 minutes after the SGTR 
event, given AFW isolation 20 minutes after the SGTR event, or after 31 minutes, if the 
AFW system is not isolated and a 200-gpm AFW flow to the fai.- steam generator is 
assumed.
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B4.2 EARLY RCS COOLDOWN AND DEPRESSURIZATION

Should high-head safety injection be unavailable, the operator must initiate RCS cooldown 
using the intact steam generators to allow the accumulators to inject coolant and so ensure 
adequate core cooling until low-head safety injection is possible. The latest time at which 
cooldown can be initiated is 5 hours after the incident starts because core damage occurs at 
7.5 hours, at least 1 hour is required for RCS cooldown to 650 psig (490'F), the pressure at 
which accumulators will inject coolant, and at least one more hour is required to bring the 
RCS below the shutoff head of the RHR pumps. The timing for core damage was taken from 
a MAAP PWR run in which a 400 gpm RCS break and no emergency core cooling injection 
were assumed.  

B4.3 LATE RCS COOLDOWN AND DEPRESSURIZATION 

This action is interrelated with the early RCS cooldown and depressurization action. Failure 
to perform early RCS cooldown and depressurization leads to overfilling of the ruptured 
steam generator and a subsequent inability to isolate the ruptured steam generator. A LOCA 
bypassing containment results. Core damage is prevented only if cooldown and 
depressurization to cold shutdown conditions (an average RCS temperature < 200'F) is 
achieved using the RHR system before the RWST depletes its inventory. Under these 
conditions the time to initiate late RCS cooldown and depressurization depends on the times 
to reach RHR entry conditions (350°F, 450 psig) and achieve cold shutdown. MAAP PWR 
code runs showed that for an initial ruptured tube leak rate of 400 gpm, RWST depletion 
occurs at 8 hours. If it is assumed that the operator takes 2 hours to bring the RCS to RHR 
ent condition using high-head safety injection (cooldown rate, 100 deg. F/hr) and an 
additional 3 hours to bring the reactor to cold shutdown (cooldown rate, 50 deg. F/hr), the 
operator should initiate cooldown within 3 hours for the RCS to be in cold shutdown before a 
low-low RWST water level is reached.  

B4.4 ALIGNMENT OF RHR SHUTDOWN COOLING 

Should a containment bypass LOCA be caused by an inability to achieve timely RCS 
depressurization, or should a ruptured steam generator SRV fail to reclose, cold shutdown is 
the only effective stable condition. Hot shutdown is not stable because RCS inventory 
continues to boil off to the atmosphere through the bypass path and consequently, RWST 
inventory injected into the RCS will be discharged into the atmosphere rather than the 
containment sumps. Subsequently, with the containment sumps bypassed, long-term 
recirculation core cooling is unavailable. To preclude core damage. the RCS is cooled down 
and RHR shutdown cooling is aligned to achieve cold shutdowi anLi prevent any further RCS 
leakage to the atmosphere. Therefore, as noted in Section B4.3, the operator should initiate 
RHR shutdown cooling within 3 hours of RCS cooldown for the RCS to be in cold shutdown 
before a low-low RWST water level is reached after 8 hours.
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B4.5 REFILLING RWST

Failure to reduce RCS pressure to a pressure below that of the ruptured steam generator 
secondary side leads to continued loss of RCS water (RWST inventory) from containment and 
thus to a lack of make-up for long term recirculation cooling. Under these conditions, 
replenishment of the RWST is the only effective way to prevent core damage. MAAP PWR 
calculations predict that core damage occurs 16 hours after RWST depletion, the core being 
uncovered 6.95 hours after RWST depletion. Therefore, to prevent core damage, the operator 
should begin to refill the RWST within 6 hours of receiving a low-low RWST water level 
signal.
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Section B5

STATION BLACKOUT 

B5.1 TIMING OF CORE DAMAGE FOLLOWING STATION 
BLACKOUT 

During a station blackout, core damage can be prevented in certain sequences if ac power is 
restored in time. Therefore, to establish the time available for the recovery of ac power, it is 
important to determine the time to core damage. Three factors that affect this time are: the 
occurrence of a stuck-open PORV, RCP leakage, and the availability of the steam-turbine
driven AFW pump.  

Figure B5. 1.1 presents the time to core damage as a function of total RCP seal leak rate and 
steam-turbine-driven AFW pump operating time. Figure B5.1.2 presents the time to core 
damage following loss of the AFW steam-turbine-driven pump. Figure B5.1.3 presents the 
time to core damage as a function of total RCP leakage assuming continuous operation of the 
steam-turbine-driven AFW pump. Figure B5.1.4 presents the core melt progression as a 
function of time, assuming one stuck-open PORV, and AFW operation.  

The actual time for ac power recovery can be calculated assuming that power must be 
restored about 30 minutes before core damage occurs to allow sufficient time for the operator 
to perform the necessary system recovery actions. The lower curve in Figure B5.1.2 
represents this timing.  

B5.2 REACTOR COOLANT PUMP SEAL LOCA 

The station blackout RCP seal LOCA model is based on a Westinghouse analysis detailed in 
WCAP-10541 [4]. This analysis determined the probability of the core being uncovered and 
subsequent core damage as a function of time, given non-recovery of ac power and RCP seal 
failure (Figure B5.2.1). For unqualified RCP seal material, such as is used at IP3, the 
probability of the core being uncovered after 8 hours is 0.109, with RCS cooldown, and 0.55, 
without RCS cooldown. At 10 hours the core is assumed to be uncovered. The steam
turbine-driven AFW pump was assumed to be available after RCP seal failure until the core is 
uncovered.
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Figure B5.1.1 Core Damage Time 
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Figure B5.1.2 Core Damage Time 
-- Impact of Loss of A3W Operation
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Figure B5.1.3 Core Damage Time 
Impact of RCP Leak Rate Given Operation of AFW 
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Figure B5.1.4 Core Damage Time 
-- impact of One Stuck-Open PORV 
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Figure 35.2.1 Probability of Core Uncovered 
Assuming Lose of all AC Pover 

o.g 

0.8 UNQUALIFIED ELASTOMERS 
Uj WITHOUT PLANT COOLDOWN 0.7 

0.6 
"0.55 

0.5 -UNQUALIFIED ELASTOMERS 
.WITH PLANT COOLDOWN 0.4 

0.3 

0 
0.2 I 

0.1 
0.109 

0 

0 1 2 3 4 5 6 7 

TIME AFTER LOSS OF AC POWER (Hours)



Section B6

REFERENCES 

[1] J.A. Gieseke, et al., "Source Term Code Package," prepared for U.S. Nuclear 
Regulatory Commission by Battelle Columbus Division, NUREG/CR-4857, July 1986.  

[2] Modular Accident Analysis Program Pressurized Water Reactor (MAAP PWR) Code, 
Version 3.0B, Rev.16.  

[3] Westinghouse Owners Group, "Loss of Feedwater Induced Loss of Coolant Accident 
Report," WCAP-9744, May 1980.  

[4] Westinghouse Owners Group, "Reactor Coolant Pump Seal Performance Following a 
Loss of All AC Power," WCAP-10541, April 1984.

B-27



APPENDIX C

INTERNAL FLOOD ANALYSIS



Table of Contents

Cl Introduction C-1 

C2 Scope of Analysis C-2 

C3 Methodology Overview C-4 

C3.1 Identification of Potential Plant Floods and Affected Areas C-4 

C3.1.1 Plant Flood Zones C-4 

C3.1.2 Flood Sources C-6 

C3.1.3 Propagation Pathways C-6 

C3.1.4 Equipment Susceptible to Flooding C-6 

C3.2 Identification of Flooding Scenarios C-8 

C3.3 Quantification of Potentially Important Flood Scenarios C-11 

C4 Analysis of Internal Flooding C-13 

C4.1 Potential Plant Floods and Affected Areas C-13 

C4.1.1 Flood Zones C-13 

C4.1.2 Flood Propagation C-30 

C4.1.2.1 Flood Propagation Through the PrimaryAuxiliary 
Building C-30 

C4.1.2.2 Flood Propagation Through the Control Building C-32 
C4.1.2.3 Flood Propagation Through the Diesel Generator and 

Valve Rooms C-35 
C4.1.2.4 Flood Propagation Through the Auxiliary Boiler 

Feedwater Pump Building C-35 
C4.1.2.5 Flood Propagation Through the Turbine Building C-37 

C4.1.3 Flood Sources and Vulnerabilities C-39 

C4.1.3.1 Primary Auxiliary Building C-39 
C4.1.3.2 Control Building C-48

C-ii



C4. 1.3.3 Diesel Generator and Valve Rooms C-52 
C4. 1.3.4 Auxiliary Boiler Feedwater Building C-54 
C4. 1.3.5 Turbine Building C-56 

C4.2 Flooding Scenarios C-62 

C4 .2.1 Primary Auxiliary Building C-62 

C4.2. 1.1 Rupture of the CCW System C-62 
C4.2. 1.2 Rupture of Non-Essential Service Water.  

System in Flood Zones PAB55 and PAB73 C-63 
C4.2. 1.3 Rupture of Essential Service Water System in 

Flood Zone PAB34 C-64 
C4.2. 1.4 Rupture of Essential Service Water System in 

Flood Zone PAB67 C-64 
C4.2. 1.5 Rupture of RWST Piping In Flood Zones 

PABiS, PAB34 and PAB41 C-64~ 
C4.2. 1.6 Rupture of Primary Water System C-65 
C4.2. 1.7 Rupture of Fire Protection System Piping 

in Stairway #1 in Flood Zone PAB55 C-65 
C4.2. 1.8 Rupture of Fire Protection System Piping 

in Flood Zones PAB67, PAB34 and PAB 15 C-66 
C4.2. 1.9 Rupture of Fire Protection System Piping in 

Flood Zone PAB41 C-66 
C4.2. 1. 10 Rupture of City Water Piping C-67 
C4.2. 1.11 Rupture of CVCS System C-67 
C4.2. 1.12 Rupture of Containment Spray System C-68 
C4.2. 1.13 Rupture of SI System in Pipe Penetration Area in 

Flood Zone PAB34 C-68 
C4.2.1.14 Rupture of SI System in SI Pump Room in 

Flood Zone PAB34 C-68 

C4.2.2 Control Building C-69 

C4.2.2. 1 Rupture of City Water System in Flood Zone CTL53 C-69 
C4.2.2.2 Rupture of Instrument Air Component Cooling Water 

System in Flood Zones CTL33 or CTL15-1 C-69 
C4.2.2.3 Rupture of Service Water System in Flood Zone 

CTL15-1 C-69 
C4.2.2.4 Rupture of Fire Protection System in the Deluge 

Station (Flood Zone CTL15-1) C-70 
C4.2.2.5 Rupture of City Water System in Flood Zone CTL15-2 C-71 
C4.2.2.6 Rupture of Service Water System in Flood Zone 

CTL15-2 C-72

C-iii



C4.2.2.7 Rupture of Auxiliary Steam System in Flood Zone 
CTL15-2 C-72 

C4.2.2.8 Rupture of Fire Protection System in Flood Zone 
CTL 15-3 C-73 

C4.2.2.9 Rupture of Fire Protection System in Flood Zone 
CTL33 C-73 

C4.2.2.10 Rupture of Service Water System in Flood Zone 
CTL 15-3 C-73 

C4.2.3 Diesel Generator Rooms C-74 

C4.2.3.1 Rupture of Service Water System in 
Flood Zone DGB15 C-74 

C4.2.3.2 Rupture of Fire Protection System in 
Flood Zone DGB 15 C-74 

C4.2.3.3 Propagation of Floodwater from the 
Control Building, Flood Zone CTL15-3 C-75 

C4.2.4 Auxiliary Boiler Feedwater Pump Building C-75 

C4.2.4.1 Rupture of Fire Protection System in Flood Zone 
AFW43 C-75 

C4.2.4.2 Rupture of Main Feedwater Piping in Flood Zone 
AFW43 C-76 

C4.2.4.3 Rupture of Main Steam System Piping in Flood 
Zone AFW43 C-76 

C4.2.4.4 Rupture of Auxiliary Feedwater Steam 
Line in Flood Zones AFW43 or AFW32 C-76 

C4.2.4.5 Rupture of Main Feedwater Line in 
Flood Zones AFW32 or AFW18-2 C-77 

C4.2.4.6 Rupture of Auxiliary Feedwater Steam Line in 
AFW18-1 C-77 

C4.2.4.7 Rupture of Condensate Water Line in Flood Zone 
AFW 18-1 C-77 

C4.2.4.8 Rupture of City Water Line in Flood Zone AFW18-1 -C-78 
C4.2.4.9 Rupture of Fire Protection System in Flood Zone 

AFW18-1 C-78 

C4.2.5 Turbine Building C-79 

C4.2.5.1 Rupture of Fire Protection System in Flood Zone 
TBL15 C-79 

C4.2.5.2 Rupture of Turbine Building Component Cooling 
Water System C-80

C-iv



C4.2.5.3 Rupture of Main Feedwater System in Flood Zone 
TBL15 C-80 

C4.2.5.4 Rupture of Condensate System in Flood Zone TBL15 C-80 
C4.2.5.5 Rupture of Service Water System in Flood Zone TBL15 C-80 
C4.2.5.6 Rupture of City Water System in Flood Zone TBL15 C-80 
C4.2.5.7 Rupture of Main Steam System in Flood Zone TBL15 C-81 
C4.2.5.9 Rupture of Auxiliary Steam System in Flood Zone 

TBL15 C-17 

C4.3 Quantitative Analysis C-81 

C4.3.1 Detailed Assessment of Break Frequency C-81 

C4.3.2 Event Trees C-87 

C4.3.2.1 Event Tree for Rupture Non-Essential Service Water 
System in Flood Zone PAB55 C-88 

C4.3.2.2 Event Tree for Loss of 480-Vac Sfitchgear in 
Flood Zone CTL15-1 C-92 

C4.3.2.3 Event Tree for Rupture Turbine Building Fire 
Protection System and Subsequent Loss of 480-Vac 
Switchgear in Flood Zone CTL15-1 C-94 

C4.3.2.4 Event Tree for Rupture of the Condensate Line in 
the Auxiliary Feedwater Pump Room, Flood Zone 
AFW18-1 C-97 

C4.3.3 Quantification C-101 

C5 Conclusions and Recommendations C- 103 

C6 References C-105



Figures 

C3. 1.1.1 Internal Flooding Methodology Overview C-5 

C4. 1.1.1 Indian Point Unit 3 Nuclear Power Plant C-15 

C4.1.1.2 Primary Auxiliary Building Flood Zones at 73-ft Elevation C-16 

C4.1.1.3 Primary Auxiliary Building Flood Zones at 67-ft Elevation C-17 

C4.1.1.4 Primary Auxiliary Building Flood Zones at 55-ft Elevation C-18 

C4.1.1.5 Primary Auxiliary Building Flood Zones at 41-ft Elevation C-19 

C4.1.1.6 Primary Auxiliary Building Flood Zones at 32-ft Elevation C-20 

C4.1.1.7 Primary Auxiliary Building Flood Zones at 15-ft.,Elevation C-21 

C4.1.1.8 Control Building Flood Zones at 53-ft Elevation C-22 

C4.1.1I.9 Control Building Flood Zones at 33-ft Elevation C-23 

C4.1 1.10 Control Building Flood Zones at 15-ft Elevation C-24 

C4. 1.1.11 Diesel Generator Room Flood Zones at 15-ft Elevation C-25 

C4.1 . 12 Auxiliary Boiler Feedwater Pump Building Flood Zones 
at 43-ft Elevation C-26 

C4.1.1.13 Auxiliary Boiler Feedwater Pump Building FloodZones 
at 32-ft Elevation C-27 

C4.1.1.14 Auxiliary Boiler Feedwater Pump Building Flood Zones 
at 18-ft Elevation C-28 

C4.1.1.15 Turbine Building Flood Zones at 15-ft Elevation C-29 

C4.1.2.1 Flood Propagation Pathways through Primary Auxiliary Building C-31 

C4.1.2.2 Flood Propagation Pathways through Control Building C-33 

C4.1.2.3 Flood Propagation Pathways in Auxiliary Boiler Feedwater 
Pump Building C-36 

C4.1.2.4 Flood Propagation Pathways through Turbine Building C-38 

C-vi



PAB55 Non-Essential Service Water System Rupture Event Tree 

Control Building Switchgear Room Flooding Event Tree 

Turbine Building Fire Protection System Rupture Event Tree 

Auxiliary Feedwater Pump Room Pipe Rupture Event Tree

C-vii

C4.3.2.1 

C4.3.2.2 

C4.3.2.3 

C4.3.2.4

C-89 

C-93 

C-95 

C-98



Tables

C3. 1.4.1 Component Flooding Effects C-7 

C3.2. 1.1 Rupture Frequencies C-10 

C4. 1.3.1 Systems and Equipment in the Primary Auxiliary Building C-40 

C4. 1.3.2 Systems and Equipment in the Control Building C-49 

C4. 1.3.3 Systems and Equipment in Diesel Generator and Valve Rooms C-53 

C4. 1.3.4 Systems and Equipment in Auxiliary Boiler Feedwater Pump Building C-55 

C4. 1.3.5 Systems and Equipment in Turbine Building C-61 

C4.3. 1.1 Significant, Flood Scenarios that May Lead to Core Damage C-82 

*C4.3.1.2 Effect of Required Release Size on Internal Flooding Frequency C-85 

C4.3.3.1I Internal Flooding Event Tree Quantification C-1 02

C-viii



Section C1

INTRODUCTION 

This appendix summarizes an assessment of the potential for core damage resulting from 
internal flooding at the Indian Point Unit 3 Nuclear Power Plant (1P3). The internal flood 
analysis was performed in response to Generic Letter 88-20 (November 23, 1988) issued by 
the U.S. Nuclear Regulatory Commission (NRC), which required that an Individual Plant 
Examination (IPE) be performed on all operating nuclear power plants. The Generic Letter 
stated that "licensees are requested to proceed with examinations.. .for internally initiated 
events (including internal flooding)." 

The scope and major assumptions of this internal flood analysis are presented in Section C2.  
The methodology used is presented in Section C3. The presentation of the results and 
conclusions follows. in Sections C4 and C5, respectively.



Section C2

SCOPE OF ANALYSIS 

To focus the analysis on those internal floods that contribute to a severe accident, the 

following assumptions and guidelines were employed: 

m Only the buildings and areas associated with power production were considered: the 

primary auxiliary, control, diesel generator, auxiliary feedwater, turbine, service water and 

fuel buildings and the main steam/feed enclosure and pipe bridge. These buildings and 

areas comprise the power block and the service water building.  

m The plant was assumed to be initially running at full power.  

* An internal flood can be the initiating event itself or can occur subsequent to some other 

initiator.  

m Pipe breaks, tank and heat exchanger failures, valve and pump failures, and 

maintenance-induced floods are potential flood sources. Valve and pump failures include 

ruptures of glands, seals, and gaskets.  

m The effects on equipment of steam (including condensation) and of submergence, 

spraying, and splashing were addressed.  

* A series of conservative screening rules was used to eliminate internal flooding events 

with a low probability of occurrence or a limited potential for core damage. In particular, 

accident scenarios that result in a contribution to core damage frequency of less than 

lO8-/yr were not developed.  

m Flooding resulting from a loss of primary or secondary coolant [e.g., loss of coolant 

accidents (LOCAs) and interfacing LOCAs] was not addressed because its potential for 

core damage is already covered elsewhere in the IPE.  

* Missile or whiplash damage resulting from the rupture of high energy lines was not 

considered.  

m The collapse of walls was not considered because rooms in which substantial 

accumulations of water are possible have concrete walls that are most unlikely to fail.  

m Leakage through construction joints was not considered because this leakage will be very 

small in comparison to flow through or under doors or through drains and piping 

penetrations.
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*Subject to these assumptions and guidelines, all potential flooding scenarios were investigated.  
However, floods of greatest concern are analagous to special initiating events in that they will 
both require or cause a reactor trip and negate safety functions.
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Section C3

METHODOLOGY OVERVIEW 

The methodology used to perform the internal flood analysis entailed: 

" Identifying potential plant floods and affected areas 

" Defining flooding scenarios and eliminating those found to be unimportant 

" Quantifying important flooding scenarios and their contribution to core damage 
frequency.  

Figure C3. 1. 1.1 displays an overview of the internal flooding methodology. Each task is 
described in the following subsections.  

C3.1 ]IDENTIFICATION OF POTENTIAL PLANT FLOODS AND 
AFFECTED AREAS 

To determine the effects of internal floods on plant operation, the potential sources of floods, 
the portions of the plant that can be affected (the flood zones), and the routes taken by flood 
water (the flood propagation pathways) were identified. This information was required to 
determine how internal flooding could result in core damage.  

C3.1.1 PLANT FLOOD ZONES 

The flood zones are individual plant areas that could reasonably contain or delay propagation 
of water. Potential flood zones were identified by dividing the major buildings and areas into 
11oo areas" according to their elevations and whether they are enclosed. Structural 
considerations, such as walls and doors, and spatial considerations, such as distances from 
stairways, were used to identify the zones. While flood zones have some degree of 
independence, particularly with regard to spraying and environmental effects, they may also 
have interconnections (doors, drains, etc.) that lead to flood propagation. In this analysis, 
individual rooms were not considered to be individual flood zones if floodwaters cannot 
propagate from other rooms on the same level or, conversely, if there is no impediment to 
their propagation.
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Figure C 3.1.1.1 Internal Flooding Methodology Overview
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C3.1.2 FLOOD SOURCES

Potential flood sources were identified from drawings, walkdowns, and lists of systems and 
equipment in each flood zone.  

The sizes of flood sources were determined assuming guillotine breaks of lines or the 
catastrophic rupture of valves, tanks, and heat exchangers. This approach is consistent with 
the NRC Standard Review Plan, Sections 3.6.1 and 3.6.2, for high-energy lines and 
components. For the medium-energy lines of concern in this analysis, however, the approach 
is more conservative in that the NRC Standard Review Plan assumes through-wall leakage.  

No distinction was made between the various causes of floods because the rupture frequency 
data used included all floods. However, maintenance-induced floods and water hammner
induced valve or pipe rupture resulting from the failure of open butterfly valves such that the 
valve disk rotates freely and slams shut are failures of particular concern. Conversely, the 
mitigating effects of inspection and replacement programs were not addressed as there are no 
data to quantify these effects.  

C3.1.3 PROPAGATION PATHWAYS 

The pathways along which floods can propagate from one flood zone to another were 
identified as a precursor to identifying all the systems and equipment that could be affected by 
flooding. These pathways include stairways, floor penetrations, drains, doorways (i.e., open 
doors and leakage around closed doors), and air conditioning ducts. The plant general 
arrangement drawings and plant walkdowns were used to identify these pathways; the 
resultant pathways were depicted using schematic drawings.  

C3.1.4 EQUIPMENT AND SYSTEMS SUSCEPTIBLE TO FLOODING 

Equipment that is safety-related (or impacts accident sequences) and is susceptible to possible 
submergence, spray/splashing, or exposure to steam was identified. The procedure followed 
was to use the guidelines presented in Table 3.1.4.1 and then to employ the IPE systems 
analysis to identify components that are important to system functionality and the prevention 
of core damage. The results were presented in tables listing flood sources and components 
important to system operation.  

In this review, spray and splashing effects on equipment in all areas were identified by 
determining the separation of unshielded equipment and flood propagation pathways from 
elevation to elevation or flood sources. While the possibility of submergence was considered 
in all cases, submergence is usually not a problem above the lowest elevations
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Table C3.1.4.1 Component Flooding Effects

Effect of Flood 
Component Type Submergence Spray Steam 

Valves: 
Motor Fail as is Fail as is Fail as is' 
Air Fail OK OK 
Hydraulic Fail OK OK 
Solenoid Fail Fail Fail' 
Manual OK OK OK 
Check OK OK OK 

Pumps (motor or Fail Fail Fail' 
turbine) 
Compressors Fail Fail Fail' 
Fans Fail Fail Fail' 
Diesels Fail Fail Fail' 
Electrical (excluding cables) Fail Fail Fail 
Cables OK OK OK 
Junction boxes Fail' OK OK 
Cable splices Fail OK OK 
Instrumentation Fail Fail Fail' 
Strainers/filters OK OK OK 
Heat exchangers OK OK OK 
Tanks/accumulators OK 4  OK OK 
Piping OK OK OK 
Dtuct.work OK OK OK 
Room air unit coolers Fail OK OK 
(excluding fan) 
Vaporizers/heaters Fail Fail Fail 
Steam air ejectors/oil separators OK OK OK 

Although failure is predicted, equipment qualification testing/analysis may provide a basis 

for reclassifying the effect as OK.  

2 Although this scenario is unlikely, failure was assumed for screening purposes if exposure 
to steam is possible.  

3 Failure was assumed for screening purposes.  

4~ Tanks and accumulators were assumed to be full.
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because stairs, piping penetrations, and air conditioning ducts will drain water away quickly if 

curbs are lower than critical flood heights and doors are open. In identifying equipment 
susceptible to floods, particular attention was paid to electrical equipment and especially to 
MCCs and switchgear.  

C3.2 IDENTIFICATION OF FLOODING SCENARIOS 

Flooding scenarios that could initiate or contribute to core damage accident sequences were 
identified. Each core damage accident sequence comprises an initiator and system failures (or 
possibly system successes) that result in a particular core damage state. The different flood 
sources and flood propagation pathways were examined to identify the systems that might fail 
as a result of flooding--in developing accident sequences, particular attention was paid to the 
possibility of flooding that both causes a reactor trip and fails systems required to help ensure 
a safe shutdown.  

If the flood alone was sufficient to lead to core damage, it was subjected to detailed analysis.  
Otherwise,: it was examined further to determine whether the flood, coupled with one random 
system failure, could lead to core damage. If more than one random failure has to occur in 
conjunction with a flood before core damage results, it was not examined further because such 
combinations of events are unlikely: typically the predicted frequency of flooding in a given 
flood zone is 1 0/yr or less, and the probability of independent random failures of systems or 
trains of systems is 1 0' for each failure.  

In defining the various flood scenarios, additional assumptions based on previous flood 
analyses [1,2,3] were made to limit the scope of the analysis: 

m A flood source flows at full flow until it is isolated or its water supply is exhausted.  
Flood growth in a zone is halted by termination of the flood source or by outflow from 
the flood zone matching the flow of flood water into the zone. Isolation requires the 
operator to detect the flood and take appropriate action to isolate or depressurize the flood 
source, or otherwise reduce the flow from the system. The time required for isolation 
therefore depends on indications of flooding, such as fire-pump start indications or 
observations made by operators in their normal course of duties, and on the ease with 
which isolation can be accomplished.  

m The effects of spraying and splashing from a flood were assumed to be restricted to 
within 30 ft of the source. Where barriers (walls, equipment, other pipes) are present, the 
distance will be less. While the actual distance traversed by a jet will depend upon the 
height and direction of release, the rate at which water escapes, and the aperture size, the 
dependence on pipe diameter is weak [4,5]. Calculations show that a 30-ft distance is 
reasonable for the pipe breaks expected here.



s. Where the flow of steam is unrestricted, steam effects from a flood are limited to the 
room area or flood zone in which the steam release occurs. However, subsequent 
condensation or flood propagation effects were considered.  

m Credit was always taken for installed floor drains of 24-in. diameter or greater. Without 
checks or maintenance of the drains, however, the functioning of smaller drains (typically 
of 4-in. diameter) cannot be assumed. Therefore, the consequences of flooding were 
normally calculated for scenarios in which the drains function and scenarios in which they 
are blocked.  

To determine whether a flood (with or without additional random failures) would result in 
core damage, the impact of the flood on system components in each flood zone was 
evaluated. The height reached by flood water in the flood zones was calculated by integrating 
differential equations describing the influx of floodwater, drainage from the flooded area, and 
the resulting change in water volume and height. The flow rates from ruptured pipes and 
valves were calculated accounting for frictional resistance in the piping [5] and, where 
appropriate, pump run out. The rate at which water drains under doors was calculated 
assuming negligible frictional resistance to flow under the door. 'Flow through drains was 
calculated as described in Brater and King [6] assuming that, at low water depths, flow into a 
drain resembles flow over a broad-crested weir.  

If the levels achieved before isolation or other mitigating actions could be taken would notV 
affect equipment of importance in the area of interest, the equipment was considered 
unaffected by submergence. Spray, splashing, and steam damage could fail the equipment, 
however.  

Finally, the frequency with which the flood might oc.ar was considered. If the anticipated 
frequency of flooding from a specific source is so low that its contribution to the core damage 
frequency is negligible (i.e., <10/year), the scenario was eliminated from further 
consideration. The rupture frequencies used to determine flood frequencies are presented in 
Table 3.2.1.1. These data were derived from two sources [7,8]. Eide et al. [7] presented 
rupture data for piping, valves, pumps, flanges, tanks and heat exchangers, distinguishing 
between primary coolant system piping and eqipment and other piping and equipment. Jamali 
[8] presented separate data for sections of piping in service with: 

" Reactor coolant system (RCS) 

* Safety injection and recirculations systems (SIR) 

" Other safety-related systems (OSR) 

" Main and auxiliary emergency feedwater and condensate systems (FWC) 

" Main, auxiliary and extraction steam and turbine systems (ST).
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Table 3.2.1.1 

Rupture Frequencies

When the fluid involved is not the primary coolant: 

Pipe rupture 
--general 1.2 x 10'°/hour.ft [7] 
--feedwater, condensate, steam and safety-related 

(<2-in. diameter) 6.3 x 10"°/hour.section [8] 
--feedwater, condensate, and steam 

(2 to 6-in. diameter) 10"9/hour.section [8] 
--safety-related (2 to 6-in. diameter) 6.4 x 10' /hour.section [8] 
--feedwater, condensate, and steam 

(>6-in. diameter) 8.1 x 10-°/hour.section [8] 
--safety-related (>6-in. diameter) 1.1 x 10-°/hour.section [8] 

Valve rupture 4 x 101°/hour [7] 

Pump rupture 1.2 x 109/hour [7] 

Flange rupture 10'°/hour [7] 

Tank/heat exchanger shell rupture 4 x 10"°/hour [7] 

Heat exchanger tube rupture 4 x 10-9/hour [7] 

When the fluid involved is the primary coolant: 

Pipe rupture 3 x 10"/hour.ft [7] 

Valve rupture 101 °/hour [7] 

Pump rupture 3 x 10'°/hour [7] 

Flange rupture 10"'°/hour [7] 

Tank/heat exchanger shell rupture 10'0 /hour [7] 

Heat exchanger tube rupture 10"9/hour [7]
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Data for other systems (e.g., fire protections sytems) was judged to be incomplete. Analysis 
of Jamali's data shows significant differences between piping rupture rates for safety injection 
and recirculation systems and other safety-related systems piping and the rupture rates for 
FWC/ST piping in pipes of 2-in. diameter of more. Accordingly, the following rupture data 
were used in this study: 

a Piping rupture rates for safety injection and recirculation systems and other safety-related 
systems derived from the data of Jamali [8].  

* Piping rupture rates for feedwater/condensate and steam systems derived from the data of 
Jamali [8].  

m For other piping and all equipment (e.g., fire protection system piping and valves), the 
rates presented by Eide et al., [7].  

Both Eide et al. and Jamali defined ruptures as breaks that result in the release of water at a 
rate exceeding 50 gpm. While Eide et al. expressed pipe rupture rates in terms of a rate/unit 
length, Jamali expressed rupture rates as a rate/pipe section, a pipe section being defined as a 
segment of piping between major discontinuities such as valves, pumps, reducers, etc.  
However, there would appear to be no basis for asserting that either approach is better.  

In determining the consequences of internal flooding, recovery actions were also considered.  
If their effect is to reduce the frequency of occurrence of the scenarios to insignificant levels, 
the scenarios were eliminated without performing a detailed quantification.  

C3.3 QUANTIFICATION OF POTENTIALLY IMPORTANT FLOOD., 
SCENARIOS 

Flooding scenarios that remain after screening were rigorously' quantified by making a detailed 
assessment of the frequency of breaks of the size required to cause flood damage; the 
probability of isolating the break; the random failure of any unaffected systems that, when 
coupled with the flood, might cause core damage; and the probability of recovering systems in 
time to avoid core damage.  

This quantification entailed the modification and requantification of event trees and fault trees.  
constructed for the IP3 internal events PRA to obtain flood-induced accident sequence 
frequencies. Those flooding scenarios in which the bounding contribution to core damage 
frequency is less than 10"8/yr were not considered further.  

Finally, the flood-induced accident sequence frequencies from each flood scenario that meets 
the core damage frequency criterion were summed to obtain the overall contribution of 
flooding to the IP3 core damage frequency and plant damage state frequencies. The 
contribution to core damage frequency, CDF, was calculated by quantifying the following 
equation:
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CDF = FD.(X, 1 ) 

where Pij is the probability of the core damage state j given flooding scenario i with its 

frequency FDi.

C-12



Section C4

ANALYSIS OF INTERNAL FLOODING 

C4.1 POTENTIAL PLANT FLOODS AND AFFECTED AREAS 

Potential flood sources, flood zones, and flood propagation pathways were identified. This 
information is required to determine how internal flooding could result in core damage.  

C4.1.1 FLOOD ZONES 

The plant contains five major buildings vulnerable to internal flooding that could subsequently 
cause or contribute to core damage. These buildings and areas are: 

" Primary auxiliary building (PAB) 

" Control building (CTL) 

" Diesel generator building (DGB) 

" Auxiliary feedwater pump building and main steam/feed piping enclosure (AFW) 

*M Turbine building (TBL).  

The fuel storage building and the intake structure (service water building) are not susceptible 
to, or sources of, internal flooding. The fuel storage building is a separate structure that 
contains the spent fuel pit and the new fuel storage facility. WhiUle the spent fuel pump pit 
heat exchangers, which are cooled by the component cooling water system, and spent fuel 
pumps are located on the lowest (55-ft) elevation, no equipment required for safe shutdown is 
located in the fuel building. Although the fuel building connects to the containment and the 
PAB fan house, the only potential flood pathway is via door 319, located at the 95-ft' 
elevation. Since there are no large flood sources on or above this elevation in the fuel 
building and ample drainage is provided within-the fuel building via stairway 1, significant 
flood propagation to the PAB from the fuel building is most unlikely. Therefore the fuel 
storage building was not considered further in this internal flooding analysis.  

The intake structure is located by the river and is separate from other plant buildings. The 
building contains the six main circulating water pumps and six service water pumps together 
with associated travelling screens. While most major circulating water and service water 
piping is below grade, the pump motors themselves are located above grade. Should a pipe 
break, therefore, water should simply run back to the river and not pose a flooding hazard.  
One exception to this situation is the rupture of service water piping in the service water valve
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pit. While this piping is below grade, flooding of the service water strainer motors located in 
the valve pit is possible. However, the continued operation of these motors is not required to 
provide service water for accident mitigation. There is also some small-bore screen wash 
water piping that is located above grade in the intake structure. While rupture in this piping 
may spray/splash the circulating water or service water pumps, no damage is expected to 

result because the pump motor enclosures are designed for outdoor* service. Consequently, the 
only possible impact on plant operation from pipe rupture in the intake structure results from 
the initiating event itself. Because the loss of service water initiating event is already 
modeled elsewhere in the IPE and the loss of circulating water is enveloped by the loss of 
main feedwater initiator that is also modeled elsewhere, no further consideration of intake 
structure flooding was required.  

The layout of the buildings and areas vulnerable to internal flooding is shown in 
Figure C4. 1. 1. 1. Each of these buildings was examined to determine whether it should be 
divided into separate flood zones. Drawings depicting the boundaries of these flood zones 
and doors, stairwells, and other connections between flood zones at various elevations are 
presented as Figures C4.1.1.2-15.  

It will be noted that the diesel generator and diesel generator valve rooms comprise a single 
zone as does the turbine building. Drains in the diesel generator and diesel generator valve 
rooms are so large that flood propagation between the rooms is of no consequence and thus 
the treatment of the rooms as separate zones adds nothing to the analysis. In the turbine 
building, the floor drains and open structure ensure that floods at higher elevations rapidly 
propagate to the 15-ft elevation.  

It will also be noted that rooms that share a common hallway or access were also lumped 
together to form a single flood zone provided water %'Oes accumulate in the common hallway 
or access to the rooms. Thus, in the PAB, the 73-ft, 55-ft and 15-ft elevations comprise 
single flood zones, the pipe tunnel on the 41-ft elevation is placed in the same flood zone as 

the other rooms, and the pipe tunnel and pipe penetration areas on the 32- and 35-ft elevations 
are placed in the same flood zone as rooms on the 34-ft elevation.
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FigureC.,4.1.1.1 

Indian Point 3 Nuclear Power Plant 
Reference Drawing Number 9321-F-10023

Plot Plan
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C4.1.1.2

Primary Auxiliary Building Flood Zones. at 73ft Elevation 
Reference Drawing 9321-F-25153

Figure
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Figure C4.1.1.3 

Primary Auxiliary Building Flood Zones at 67-ft Elevation 

Reference Drawing Number 9321-F-25183 
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Figure C4.1.1.6

Primary Auxiliary Building Flood Zone at 34ft Elevation

Reference Drawing Number 9321-F-25103 0
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Primary Auxiliary Building Flood Zones at 15-ft Elevation 
Reference Drawing Number 9321-F-25103
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Building Flood Zones at 53-ft Elevation 
Reference Drawing Number 9321-F-30523
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Diesel Generator Room F I ood Zones at 15-ft E I evat i on 
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Auxiliary Boiler Feedwater Pump Building Flood Zones at 43-ft Elevation 
Reference Drawing Number 9321-F-20153 I
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Figure C4.1.1.13 

Auxiliary Boiler Feedwater Pumrp Building Flood Zones at 32-ft Elevation 
Reference Drawing Number 9321-F-20143



F i gure C4.1.1.14

Auxiliary Boiler Feedwater Pump Building Flood Zones at 18-ft Elevation

Reference Drawing Number 9321-F-20143
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C4.1.2 FLOOD PROPAGATION PATHWAYS

This section describes the pathways by which floods can propagate through the buildings of 

concern. While flood propagation pathways between buildings can be distinguished from 

pathways within buildings, this distinction is not particularly useful in developing flood 

scenarios unless floods propagating from one building to another follow a single pathway.  

As, at IP3, multiple flood propagation pathways exist between many of the buildings, the 

approach taken was to examine each building in turn, addressing all flood propagation 

pathways relevant to that building, regardless of their source or destination. The flood 

propagation pathways are discussed below.  

C4.1.2.1 Flood Propagation Through the Primary Auxiliary Building 

Flood water may propagate from one elevation to another within the primary auxiliary 

building (PAB) and between the PAB and the control building. The flood propagation 

pathways are shown schematically in Figure C4.1.2.1.  

The main pathways from elevation to elevation within the PAB are: 

m Stairway 3 (from the 73-ft elevation to the 55-ft elevation) 

m Stairways 2 and 4 from the 55-ft elevation to the 41-ft elevation 

n Stairway 1 from the 55-ft elevation to the 34-ft elevation and from there to the 15-ft 
elevation 

* A stairway from the 67-ft elevation to the 41-ft elevation.  

In addition, water will flow from flood zone PAB73 to flood zone PAB55 and from flood 

zone PAB55 to flood zone PAB41 through open gratings around-the CCW heat exchangers.  

However, at the 73-ft elevation, a 4-in. curb around the grating will preclude floods from all 

but the CCW lines and fire protection system from propagating down to the 55-ft elevation.  

Piping penetrations allow flood propagation from flood zone PAB34 to flood zone PAB15; 

from flood zone PAB41 to flood zone PAB34; and from flood zone PAB34 to flood zone 

PAB 15. No significant propagation will occur from the stairways to flood zones at higher 
elevations.  

Water released at higher elevations within the PAB will flow to the 15-ft elevation impeded 

by no more than 4-in. curbs between rooms on each level and the hallways and stairways.  
Water may accumulate at the 15-ft elevation if 4-in. floor drains near the yard door at the
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15-ft elevation are inadequate or blocked. Although water will eventually discharge to the 
outdoors through roll-up door 305 in the east wall of the PAB next to the valve corridor, the 

base of this door is 43.5 in. above the floor level and thus above the 39-in. critical flood 

height for the RHR pumps. Furthermore, outflow is restricted to a 0.5-in. gap at the bottom 

of the door because the original flap in the roll-up door has been welded closed.  

The backflow of water through floor drain systems -into flood zone PAB 15 is a means of 

flood propagation that was analyzed previously in response to NRC Information Notice No.  

83-44 and Supplement 1 to the notice (dated August 1990). However, as this route of flood 

propagation essentially duplicates other routes, it was examined no further.  

Flood propagation between primary auxiliary building flood zone PAB32 and control building 

flood zone CTL33 could occur through fire doors 210 and 211. However, significant flood 

propagation between flood zones PAB32 and CTL33 is unlikely because water will not 

accumulate in either flood zone and propagation would have to occur under closed flood 
doors.  

C4.1.2.2 Flood Propagation Through the Control Buildin 

Flood water may propagate from one flood zone to another within the control building and 

between the control building and the PAB or the diesel generator building. These flood 
propagation pathways are shown schematically in Figure C4.1.2.2.  

Excepting the 15-ft elevation, each elevation within the control building is designated as a 

single flood zone. The main pathway from higher elevations to the 15-ft elevation is the east 
stairway. Water can propagate from flood zones CTL53 and CTL33 to the stairwell at the 
15-ft elevation (flood zone CTL15-3) through fire doors 206 and 204, respectively. This flow 
of water would be unimpeded--there are no curbs between the rooms at higher elevations and 

the stairway. No significant propagation will occur from the stairways to other flood zones at 
higher elevations and all piping and other penetrations between the zones are sealed.  

Should water be released in flood zone CTL33, most is expected to drain to the yard through 
a 4-ft x 4-ft HVAC duct in the cable tunnel floor or through seven 4-in. floor drains. A 4-in.  
floor drain is located close to the IACCW head tank. This drain acts as a potential flood 
propagation path from flood zone CTL33 to flood zone CTL15-1 should the hub drain in 
CTL15-1 be blocked.  

At the 15-ft elevation, flood water may propagate between the emergency switchgear room 

(flood zone CTL15-1) and the stairwell (flood zone CTL15-3) by overflowing a 6-in. high 
curb under interconnecting double fire door 202. Because door 202 opens into the emergency 
switchgear room from the stairwell, it may fail open should water accumulate in the stairwell,
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causing submergence, spray and splashing within the switchgear room. Flood water may also 
propagate between the stairwell (CTL15-3) and the AC equipment room (flood zone CTL15
2) by overflowing a 6-in. high curb under door 207. Finally, water may propagate between 
flood zones CTL15-1 and CTL15-2 through shared drains: the four 4-in. hub drains and one 
4-in. floor drain in CTL 15-2 and the three 4-in. floor drains and eleven 4-in. hub drains in 
CTL15-1 discharge through a common line to a common sump. The air intake opening 
through the exterior wall will not drain CTL15-2. The opening of fire door 208 to the yard 
will only drain flood zone CTL15-3 when water there is more than 3-ft deep.  

At the 15-ft elevation, water will flow from the stairwell (flood zone CTL15-3) into the diesel 
generator building valve room, flood zone DGB15, through a 0.25-in. gap under the close
fitting interconnecting door. Because the sump pumps and large drainage system in DGB 15 
can accommodate flows of 20,000 gpm, drainage from CTL15-3 will be limited by the flow 
rate under the door. Because the door into the diesel generator valve room opens out into the 
stairwell, it is unlikely to fail open should water accumulate in flood zone CTL15-3. Water 
will also flow from the switchgear room, flood zone CTL15-1, into flood zone DGB15 
through a short hallway and 0.25-in. gaps under double interconnecting doors.  

Flood propagation between primary auxiliary building flood zone PAB34 and control building 
flood zone CTL33 could occur through fire doors 210 and 211. However, as noted in Section 
C4.1.2.1, propagation through these doors is unlikely to be significant.  

Floods can also propagate between the turbine building and the control building at the 53-ft, 
33-ft, and 15-ft elevations. At the 53-ft elevation, double fire door 205 opens out from the 
control room (flood zone CTL53) to the turbine building. Water that accumulates within the 
control room can be drained off by opening this door. Positive pressures within the control 
room are, however, expected to prevent the entry of steam through the normally closed fire 
door into the control room should a high-pressure steam line rupture in the turbine building.  

At the 33-ft elevation, fire door 203 opens out from flood zone CTL33 into the turbine 
building. In addition, a 3-ft x 3-ft HVAC wall duct and a fire damper 52 in. above the floor 
of flood zone CTL33 will allow steam to enter flood zone CTL33 from the turbine building 
but provide no drainage of flood water from CTL33-1.  

At the 15-ft elevation, double fire door 201 and a normally open 4-ft x 6-ft fire louver above 
the door connect the switchgear room (flood zone CTL15-1) and the turbine building (flood 
zone TBL 15). A 4-ft high dike protects the fire door on the turbine building side. To 
overflow this barrier, a discharge of more than 106 gal. is required and the only flood source 
capable of achieving such flooding within 30 minutes, the circulating water system, will itself 
terminate when the 6.9-kV switchgear in the turbine building is damaged at a flood height of 
3 in. Furthermore, two 15-ft wide roll-up doors would probably buckle under a 4-ft head of 
water, releasing the water from the turbine building into the yard. However, while water is 
unlikely to overflow the dike, the rupture of 10-in. turbine building fire protection system 
piping adjacent to and directly above the dike could result in water being sprayed through the 
louver into the emergency switchgear room.
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C4.1.2.3 Flood Propagation Through the Diesel Generator and Valve Rooms (Flood 
Zone DGB15) 

Flood zone DGB 15 comprises three diesel generator rooms and a valve room. Fire doors 
separate the rooms. Each room has a 24-in. drain that discharges to an enclosure at the 10-ft 
elevation and into the river. Each drain has a capacity of 20,000 gpm. In addition, each 
room contains a large trench drained through 8-in. lines to the valve room sump. Three sump 
pumps, one of 50-gpm capacity and two of 500-gpm capacity empty the sump. It can 
therefore be concluded that little water can accumulate in the diesel generator or valve rooms 
or flow between the rooms other than through the sumps.  

Natural pathways for flood propagation to the diesel generator building valve room (flood 
zone DGB15) exist from the stairwell of the control building east stairway (flood zone 
CTL15-3) and from the emergency switchgear room (flood-zone CTL15-1). Because drains 
within DGB15 can accommodate flows of over 20,000 gpm, they offer a means of mitigating 
the effects of flooding in the 15-ft elevation in the control building if the door is opened.  
Propagation into the diesel generator valve room will, however, normally be restricted to flow 
through a narrow gap under the door.  

C4.1.2.4 Flood Propagation Through the Auxiliary Boiler Feedwater Pump Building 

Flood water may propagate from flood zone AFW43 (the main steam/feedwater piping 
enclosure and bridge) to flood zone AFW32 through open piping penetrations, and to flood 
zone AFW18-2, through the open wire fence door 217. From flood zone AFW32, flood 
water may drain to the yard through 6-ft wide door 218, and to flood zone AFW18-2 through 
fire"door 216. Propagation to flood zone AFW18-1 is unlikely as the accumulation of water 
in flood zone AFW32 will be insufficient to cause the silicone foam fire sealant in floor ,: 
penetrations to fail. Water can drain from flood zone AFW18-1 to the yard through doors 
213 and 215 and from flood zone AFW18-2 to the yard through a door. Finally, door 215 
provides a pathway for flood propagation between flood zones AFW18-1 and AFW18-2.  

The flood propagation pathways through the auxiliary boiler feedwater pump building are 
shown schematically in Figure C4.1.2.3.
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C4.1.2.5 Flood Propagation Through the Turbine Building (Flood Zone TBL15) 

Flood zone TBL 15 comprises the entire turbine building. As noted in Section C4. 1.1, the 
* building was treated as a single flood zone because the floor drains and open structure ensure 
, that floods at higher levels rapidly propagate to the 15-ft elevation. Steam releases will also 

pervade the entire building. Water accumulations at the 15-ft elevation in the turbine building 
will drain to the condensate pump pits or to the yard through two 15-ft wide roll-up doors.  

Floods can propagate between the turbine building and the control building at the 53-ft, 33-ft, 
and 15-ft elevations. At the 53-ft elevation, double fire door 205 opens out from the control 
room (flood zone CTL53) to the turbine building. By opening this door, water that 
accumulates within the control room can be drained off.  

At the 33-ft elevation, fire door 203 opens out from flood zone CTL33 onto the turbine 
building. In addition, a 3-ft x 3-ft HVAC wall duct and a fire damper, 52 in. above the floor 
of flood zone CTL33, connect CTL33 to the turbine building but will not drain flood water 
from CTL33-1.  

At the 15-ft elevation, double fire door 201 and a normally open 4-ft x 6-ft fire louver above 
the door connect the switchgear room (flood zone CTL 15-1) and the turbine building (flood 
zone TBL15). A 4-ft high dike protects the fire door on the turbine building side. However, 
while water is unlikely to overflow the dike, the rupture of 10-in. turbine building fire 
protection system piping adjacent to and directly above the dike could result in water being 
sprayed into the emergency switchgear room through.the louver.  

Floods can also propagate between the auxiliary boiler feedwater pump building, flood zone 
*'. AFW18-2, and the turbine building through a door.  

These flood propagation pathways are shown schematically in Figure C4.1.2.4.
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C4.1.3 FLOOD SOURCES AND VULNERABILITIES

The "contents" of each flood zone--the potential flood sources and the systems and equipment 
affected by floods--were identified by walkdowns and the examination of drawings. The 
rationale for identifying flood sources and determining the susceptibility of equipment to 
internal floods will now be presented for each building.  

C4.1.3.1 Primary Auxiliary Building 

Potential flood sources exist at all levels of the primary auxiliary building. These sources 
include piping, valves, and tanks associated with the essential and non-essential service water 
(SW), component cooling water (CCW), refueling water storage tank (RWST), chemical and 
volume control system (CVCS), auxiliary steam, fire protection, city water, and waste disposal 
systems, and steam generator blow down and condensate return lines. Flooding occasioned by 
the rupture of the waste disposal line was eliminated from further consideration because of its 
small (1-in.) diameter, and because flow through the line would be intermittent and at low 
pressure. Similarly, the adverse effects of a rupture of the auxiliary steam line were ignored 
because a restriction orifice and pressure controls outside the PAB will limit the entry of 
steam into PAB flood zones should the auxiliary steam line rupture.  

The systems in the PAB that are potentially vulnerable to flooding and important in 
preventing core damage include: 

m High-head safety injection systems 

* 'Residual heat removal (RHR) system 

m Chemical volume control system (charging pumps) 

m Component cooling water system 

m Support systems (e.g., MCC-36A).  

Table C4.1.3.1 lists the flood sources and equipment susceptible to flooding in the PAB.
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Table C4.1.3.1 

Systems and Equipment in the Primary Auxiliary Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 

Zone Flood Splashing 

Piping Valve Other Height 

PAB73 CVCS "- 204 CH-FCV-I OA(A) Boric acid 
2"- 202 CH-FCV-100B(A) storage tanks 

CH-FCV-I I IA(A) 31/32 
Boric acid filter 
Caustic mix 
regeneration tank 
Boric acid 
blender 
Seal water return 
heat exchanger 

PAB73 CCW 4"- 142 832A 
4"- 180 832B Surge tanks 
14"-vent 31/32 

PAB73 Non- 24"- 405 
essential 18- 405 SWN-35-2 
SW 18"- 509 SWN-35-1 

14"- 410 

PAB73 Primary 2"- 393 
water 2"- 473 

2"- 512 

PAB73 Fire 4"- FP- FP-385 
protect. PAB73-4 

2.5"- FP
PAB73-2 
1.5"- FP
PAB73-1 
(150 ft) 

PAB73 Auxiliary 8"- 557 
steam 6"- 558 

3"- 728 
2"- 560 
2"- 727 

PAB73 Cond. 4"- 475 
return 3"- 676 

1.5"-362 

PAB73 City 2"- 35 
water 2"- 152 

1.5" 
__________ _____________ (220 ft) _________________________ __________
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Table C4.1.3.1 

Systems and Equipment in the Primary Auxiliary Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 
Zone Flood Splashing 

Piping Valve Other Height 

PAB67 Essential 18"-406 
SW 10"-12b SWN-44-1 

10"-12d SWN-44-2 
10"-12a SWN-44-3 
10"-12c SWN-44-4 
10"-12e SWN-44-5 

PAB67 CCW ACCW pumps From SW sources 
31-34 

PAB67 Fire 4"-FP
protect. PAB67-4 

2.5"- FP
PAB67-2 
(150 ft) 

PAB67 CVCS 3" - 19 CH-205(M) From SW'sources..  
3" - 19 CH-226(M) Valves fail in 
4" - 17 CH-222(M) correct position for 
1" - 44 CH-250A(M) accident mitigation 
1" -44 CH-441(M) 
1 - 42 CH-250B(M) 
I" - 42 CH-442(M) 
I" - 43 CH-250C(M) 
1" - 43 CH-443(M) 
I" - 44 CH-250D(M) 
" - 44 CH-444(M) 

PAB55 480-Vac MCC-36A/B . 10" MCC 36A from FPS 
MCC-37A pipe in stairwell # 1 

PAB55 CVCS Boric acid 12" City Water, CCW & 
transfer pumps CVCS in CH Pump 
31/34 32 Room & Chase.  

2" - 208 CH-333(M) 
3" - 19 CH-HCV-142(A) 

4"- 205 CH-LCV-I 12B(A) 6' City Water, CCW, 
RWST.  

Charging pumps 20" Pumps in separate 
31-33 rooms so only one 

pump can be 
damaged.  

Charging pump 22" Not susceptible-can 
speed controllers be overridden from 
SC-141A/B/C control room control 

control
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Tablk C4.13.1 

Systems and Equipment in the Primary Auxiliary Building 

Flood System Equipment Locaed in Flood Zone Critical Vulnerable to 

Zone 
Flood Splashing 

Piping Valve Other Height 

PAB55 CCW 16"-53 
10"-148 
10" 149 
3"- 403 
3"- 404 
2"- 403 
2"- 404 
2"- 640 
2" -641 
"- 403 

1"- 404 
1"-638 
1"- 639 

PAB55 Non- 24"- 408 
essential 24"- 409 

SW 

PAB55 Primary 2"- 357 PW-28 

water 2"- 392 

PAB55 Fire 4"- FP- FP-104 

protect. PAB55-4 FP-384 
2.5"- FP
PAB55-2 

PAB55 Auxiliary 3"- 730 
steam 

PAB55 Condensate 1"- 677 
return 

PAB55 City 2"- 35 
water 2"- 152 

(20 ft) 

PAB55 Waste "-357 

disposal 

PAB41 CSS 8"- 51 SI-866A (M) Containment Spray from rupture 

8"- 15 SI-866B (M) spray pumps CSS will splash all 

31/32 16" pumps and valves 

Spray additive 
tank 31 

PAB41 CVCS 3" -128 CH-226(M) 
CH-205(M)
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Table C4.1.3.1 

Systems and Equipment in the Primary Auxiliary Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 
Zone Flood Splashing 

Piping Valve Other Height 

PAB41 SW 18- 408 
18'- 409 
14"- 408 
10"- la SWN-43-1 
10- 1 Id SWN-43-2 
10- 1 lb SWN-43-3 
10" -1 Ic SWN-43-4 
1 '0"- I ld SWN-43-5 

PAB41 CCW 12" -52 AC-822A (M) 
12"- 52A AC-822B (M) 
6"- 14 AC-786 (M) 
3"- 121 AC-789 (M) 
6"- 13 AC-797 (M) 

AC-769 (M) 
6"- 784 AC-784 (M) 

AC-625 (M) 
AC-784 (M) Component 

3" - 21 FCV-625(A) cooling pumps 18" 
31-33 

PAB41 Primary 3"- 163 PW-108 PW make-up Not required for safe 
water 3"-33 PW-109 pumps 31/32 shutdown 

3"- 103 
2"- 398 
2"- 72 

PAB41 RWST 12"-181 
supply __ _ _ _ 

PAB41 Fire 4"- FP- FP-108 
protection PAB41-4 

2.5"- FP
PAB41-2 

PAB41 Auxiliary 4"- 561 
steam 

PAB41 Condensate 2"- 196 
return 1"- 680 

PAB41 S/G blow 2"- 45 
down 2"- 46 

2"- 47 
2"- 48
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Table C4.1.3.1

Systems and Equipment in the Primary Auxiliary Building

Flood System Equipment Located in Flood Zone Critical Vulnerable to 

Zone Flood Splashing 

Piping Valve Other Height 

PAB41 Waste 1- 338 
disposal 

PAB41 City water 2"- 35 MW-433 
2"- 152 
1" 
0.75" 
(20 ft) 

PAB34 Essential 18" -406 SWN-TCV
SW I I 04(A) 

10" -406 SWN-TCV
1105(A) 
SWN-TCV
1103(A) 
SWN-46 

PAB34 Auxiliary 3" - 20 
steam 

PAB34 S1 2"- 594 SI-1851A (A) 
2"- 594 SI-185.1B (A) 
6"- 550 SI-1852A (M) 
6"- 550 SI-1852B (M) 
4"- 145 SI-851A(M) 
4"- 145 SI-851B(M) 
2"- 161 SI-842 (M) 
2"- 161 SI-843 (M) 
4"- 56 SI-850A(M) 
4"- 56 SI-850C (M) 
14"-57 SI-885A(M) 
14"-57 SI-885B(M) 
6"- 277 SI-887A(M) 
6"- 277 SI-887B(M) 
8"- 60 SI-888A(M) Safety injection From RWST and 
8"- 60 SI-888B(M) pumps 31-33 31" CCW 

PAB34 CCW 2"- 122 
2"- 123 
1"- 659 
1"- 660 
1"- 655 
I"- 656 
1"- 122 
"- 123 

PAB34 Fire 4"- FP
protection PAB34-4 

2.5" FP
PAB34-2
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Table C4.1.3.1 

Systems and Equipment in the Primary Auxiliary Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 
Zone Flood Splashing 

Piping Valve Other Height 

PAB34 City water 3/4" 

PAB34 SI 8"-190 SI-883(M) 
14"- 57 SI-885A(M) 
14- 57 SI-885B(M) 
4"- 16 SI-1835A(M) 
4"- 16 Sl-1835B(M) 
12"- 9 AC-744(M) 
3" - 377 AC-743(M) Boron injection 
3" - 37 AC-1870(M) tank 

RWST 16"-155 
supply 12"-155 SI-882(M) 

12"-181 
8" -189 SI-1810(M) 
8"- 189 
8"- 60 
(30 ft) 

PABi5 SI RHR pumps 40"or From RWST and 
31/32 39" CCW. However 

pumps are located in 
separate bays and.  
both pumps are 
unlikely to be 
damaged 
simultaneously 

PAB15 CCW 1" -335 
1" -336 
1" -657 
1" -658 
(50 ft) 

PAB15 Fire 4"- FP- FP-382 
protection PAB15-4 FP- 109 

2.5"- FP
PAB15-2 

PAB15 RWST 12"-10 
supply (200 fi) 

PAB15 Primary 1.5" 
water (10 ft) 

City water 3/4"
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The rationale for determining the susceptibility of equipment in the PAB to internal floods 
will now be presented. Spraying and splashing are the flooding effects of principal concern in 
flood zones above the 15-ft elevation--these zones have stairways and other pathways to drain 
away water.  

Flood Zone PAB80. No equipment on the 80-ft elevation is susceptible to flooding and 
there are no flood sources on that level.  

Flood Zone PAB73. On the 73-ft elevation, the only equipment susceptible to 
spray/splashing are the boric acid flow control valves that are used only for emergency 
boration in ATWS events. As the probability of the simultaneous occurrence of a flood and 
an ATWS event is negligible, concern over the effects of flooding on the 73-ft level can be 
dismissed.  

Flood Zone PAB67. On the 67-ft elevation both the CVCS containment isolation valves 
(CH-205, CH-222, CH-226, CH-250A/B/C/D, CH-441, CH-442, CH-443, CH-444) and the 
auxiliary component cooling water pumps are susceptible to spray/splashing from ruptured 
essential service water lines.  

Flood Zone PAB55. On the 55-ft elevation, SC-141A/B/C, the hydraulic flow 
controllers for charging pumps 31, 32, and 33, are susceptible to spray damage. However, 
because they are used only in emergency boration and can be overridden from the control 
room, and because the probability of the simultaneous occurrence of a flood and an ATWS 
event is negligible, the effects of flooding on these controllers are of little concern.  

The MCCs located on the 55-ft elevation of the primary auxiliary building distribute ac power 
to safety-system pumps and MOVs. These MCCs are within range of water spraying from a 
break in the fire protection piping in the stairway leading from the 55-ft elevation to the 34-ft 
elevation. However, only MCC-36A and the motor starter components located within it will 
be affected by spray as it will shield the other MCCs. The MCCs are not vulnerable to 
submergence because their critical flood height is 10 in. and flood waters deeper than 4 in.  
will drain to lower levels from PAB55 through the open stairways. Because spray-induced 
damage to MCC-36A is unlikely to be recoverable in a short period of time, a manual plant 
shutdown is dictated by the technical specifications. While main and auxiliary feedwater will 
be available for this operation, components supplied by MCC-36A will be unavailable. These 
components include auxiliary component cooling pumps 31 and 33, boric acid transfer pump 
31, hydrogen recombiner 32, and MOV AC-730. In addition, the motor starter compartments 
for MOVs AC-744 and SI-1810 will be affected by the splashing of MCC-36A.  

Boric acid transfer pumps 31 and 32 are susceptible to spray damage but not to submergence 
effects--their critical flood height is 12 in. but flood heights will not exceed 4 in.  

Charging pumps 31, 32, and 33 are also susceptible to spray damage but not to submergence 
effects--their critical flood height is 20 in. Spray damage will result from the rupture of city
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water, component cooling water, and RWST lines, but, because the pumps are in different 
rooms, only one pump would be damaged in any one incident.  

Motor-operated valve CH-333 (at the boric acid filter outlet) charging pump suction level 
control valve CH-LCV-112B, and flow control valve CH-HCV-142 (in the charging line) are 
susceptible to spray damage. However, as these valves are used only in emergency boration 
and the probability of the simultaneous occurrence of a flood and an ATWS event is 
negligible, concern over the effects of flooding on them can be dismissed.  

Flood Zone PAB41. CCW pumps 31 and 32 in flood zone PAB41 are located in an 
open area 14 ft from the nearest point at which water cascading through the roof grating 
would strike the floor. Given this separation, CCW pumps 31 and 32 are unlikely to be 
susceptible to spray damage if floods propagate from the 73-ft, 67-ft or 55-ft elevations 
through open grating around the CCW heat exchanger. CCW pumps 31 and 32 are, hoWever, 
susceptible to SWS or CCW piping ruptures in flood zone PAB41. CCW pump 33 is 
protected from spray damage, other than from spray from the CCW lines feeding it, by an 8-ft 
high Appendix R wall.  

Containment spray pumps 31 and 32 in flood zone PAB41 and their pump outlet motor
operated discharge valves SI-866A/B are susceptible to spray from ruptured primary water, 
city water, and RWST lines.  

Flood Zone PAB34. HHSI system valves SI-842, SI-843, SI-850A/C, SI-851A/B, SI
885A/B, SI-887A/B, SI-888A/B, SI-1851A/B and SI-1852A/B are located in the SI pump 
room in flood zone PAB34. These valves are susceptible to spray effects resulting from the 
ruptiire of SI, RWST and CCW systems. The SI pumps in flood zone PAB34 are distant-, 
fromii flood propagation pathways and are protected in the SI pump room. The SI pumps are 
not susceptible to submergence caused by flood propagation from other sources because their 
critical flood height is 31 in. while flood accumulation in flood zone PAB34 is limited to 
4 in.  

LHSI system valves AC-743, AC-744, SI-882, SI-883, SI-885A/B, SI-1810, AC-1870 and 
HHSI motor-operated valves SI-1835A/B are located in the pipe penetration area in flood 
zone PAB34. These valves are susceptible to spray and submergence effects resulting from 
the rupture of SI or RWST lines in the area.  

Flood Zone PABIS. The RHR pumps located on the 15-ft elevation are susceptible to 
submergence resulting from flood propagation from higher elevations of the PAB or from the 
rupture of RHR, RWST, CCW, fire protection or city water lines on the 15-ft elevation of the 
PAB should the floor drains in the flood zone be blocked or be inadequate.  

The RHR pumps are also susceptible to spray damage resulting from the rupture of pipes on 
the 15-ft elevation. It is unlikely, however, that more than one pump would be affected by a 
single source of spray.
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C4.1.3.2 Control Building

Table C4.1.3.2 lists the flood sources and equipment susceptible to flooding in the control 

building.  

The flood sources of principal concern are the 10-in. fire protection headers in the deluge 

station (flood zone CTL15-1) and cable tunnel (flood zone CTL33); the 4-in. fire protection 

headers in the east stairway (flood zone CTL15-3); and the 3-in. service water piping in the 

switchgear room (flood zone CTL15-1) and AC equipment room (flood zone CTL15-2). In 

addition, instrument air closed cooling water (IACCW), city water lines and tanks and 

auxiliary steam piping are present in the control building. The fire protection system 

sprinkler lines were eliminated from consideration as flood sources because the sprinkler 

system has dry pipes with normally closed sprinklers. Sanitary lines were also eliminated 

from consideration as a flood source because of their low pressure and intermittent flow.  

The systems in the control building that are potentially vulnerable to flooding and important 
in preventing core damage include: 

" The controllers, switches, relays and dc distribution panels in the control room (flood 
zone CTL53) 

* The batteries and associated equipment in the battery rooms (flood zone CTL33) 

" The switches, relays, circuit breakers and buses in the switchgear room (flood zone 
CTL15-1) 

" The instrument air compressors (flood zone CTL15-1).  

In identifying equipment susceptible to the effects of flooding, spray and splashing effects 

were considered for equipment in all areas. The determination of the susceptibility of 

equipment in the control building to internal floods is as follows.  

Flood Zone CTL53. Controllers, switches, relays, and dc distribution panels, etc., are 

located in the control room, flood zone CTL53. However, city water lines on the 53-ft 

elevation are located in the adjacent locker room and thus will not pose a spraying hazard.  

While the rupture of the auxiliary steam lines in the same area could cause high temperatures 
and humidity within the control room, the closure of doors and isolation of the steam line 

break eliminate this as a source of concern. Because the critical flood height is 4 in., 
submergence is a potential problem in the control room. In reality, however, damage there is 

most unlikely--operators in the control room would discover the flood almost immediately and 

isolate it or drain the water from the control room by opening of doors to the control building 
east stairway or the turbine building.
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Table C4.1.3.2 

Systems and Equipment in the Control Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 
Zone Flood Splashing 

Piping Valve Other Height 

CTL53 All Plant controls 4" None 
(process 
monitoring, 
controllers, 
switches, relays 
etc), 

CTL53 City 2" Water tank (80 
water gal) 

CTL53 Aux. 2" 

steam 

CTL33 480-Vac MCC-39 4" None 

CTL33 118-Vac Inverters 31-34 4" None 

CTL33 125-Vdc Battery chargers 4" None 
31, 32 & 34 
125V-dc panels 
31,32 & 34 
Batteries 31, 32 & 
34 

CTL33 IACCW 2" -1181 Head tank (80 
gal.) 

CTL33 Fire 10"- FP-CTL33
protect. 10 

CTL33 City 1"- 1203 MW-443 
water 0.75" MW-444 

CTL33 Sanitary 4" 
drain 

CTL27 Control 
bldg 
vent.  

CTLI5-1 480V-ac 480V-ac buses 4" Bus 2A & 3A, 
2A, 3A, 5A & 6A SS transformers 
SS transformers 2, 2 & 3 from 
3, 5 & 6 limited IACCW 
480-Vac MCC C (20 ft of line) 

and SW sources
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Table C4.1.3.2

Systems and Equipment in the Control Building

Flood System Equipment Located in Flood Zone Critical Vulnerable to 

Zone Flood Splashing 

Piping Valve Other Height 

CTL15-1 125V-dc DC power panel From limited 

33 IACCW and 
Battery charger 33 SW sources in 

this zone 

CTLI5-1 IAS I.A. compressors From limited 

CPR-31/32 IACCW and 
I.A. refrigerant SW sources in 

driers DYR-R31/ this zone 
I.A. refrigerant 
drier after-cooler 
FLT-AFTFL 
I.A. refrigerant 
dryer bypass FLT

BYPS 

CTLI5-1 IACCW 2"- 193 
2"- 181 
2"- 1183 
1.25"1195 
1.25" 1194 
1.25"1187 
1.25"1186 
1.25" 1183 
1.25" 1184 IACCW pumps 

1"- 1193 31/32 

1"- 1194 IACCW heat 

1"- 1190 exchangers 31/32 

1"- 1192 IACCW after- From IACCW 

1"- 1191 coolers 31/32 sources 

CTLI5-1 SW 3" - 1197 SWN87
3" - 12003" - ISWN87-1 
1200 SWN47 

3" - 1201 SWN70-1 
2.5"-1199 SWN70-2 
2.5"-1196 SWN27-1 
2.5"-1202 SWN27-2 
2.5"-1202 SWN28-1 
1.5"-1200 SWN28-2 

(for pipe rupture TCV 1113 (A) From limited 

frequency assume IACCW and 

140' of 3" pipe) SW sources
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Table C4.1.3.2 

Systems and Equipment in the Control Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 
Zone Flood Splashing 

Piping Valve Other Height 

CTLI5-1 Fire 10" FP231 
protect. 2-1 

FP230 
2-2 
FP232 
3-2 
FP237 
2-1 

CTLI5-1 City 2"-1203 MW 4-1 
water 

CTLI5-2 Control HVAC units:-I';V 38" From SW, 
Room 31/33 auxiliary steam 
HVAC & SW in this 

zone. However, 
equipment not 
required for safe 
shutdown 

CTL1 5-2 Auxiliary 2" 
Steam 1.5' 

CTL15-2 City 2" 
Water 

CTLI5-2 SW 3" - 1224 SWN-108-5 
3" - 1224 SWN-109-2 
3" - 1223 SWN-108-4 

SWN-109-1 

CTL15-3 SW 3" - 1223 
3" - 1224 
(16 11) 

TLI 5-3 Fire 4"- FP-CTLI5-3-4 FPI00 
protect. 2.5"-FP-CTL15-3- FP179 

2
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Flood Zone CTL33. 480-Vac MCC-39, 11 8-Vac inverters 31 to 34, battery chargers 31, 

32 and 34, dc panels 31, 32 and 34, batteries 31, 32 and 34, and associated instrumentation 

are located on the 33-ft elevation of the control building. However, these components are 

either remote, or shielded by walls, from potential flood sources that might create sprays.  

Furthermore, their 4-in. critical flood height and the presence of the 4-ft x 4-ft HVAC duct at 

the entrance to the cable spreading rooms preclude the possibility of submergence. The 

instrumentation in flood zone CTL33 may, however, be susceptible to high temperatures and 

humidity resulting from steam line breaks within the turbine building. The 2-in. component 

cooling water line in flood zone CTL33 is sleeved and thus is not a potential source of water 

spray. Furthermore, the line is located at least 25 ft from equipment susceptible to spraying.  

The IACCW piping is located in the south west corner of the cable spreading room next to 

the battery room. The location, however, is such that the battery room wall would shield 

equipment from any spraying resulting from a breach of IACCW piping.  

Flood Zone CTL27. The control building fan room, flood zone CTL27, contains no 

flood sources and is not subject to flood propagation from other flood zones. Accordingly, 

this room is not relevant to the internal flooding analysis.  

Flood Zone CTL15-1. In flood zone CTL15-1, the 480-V switchgear and dc panels, the 

instrument air compressors, and the instrumentation associated with them are susceptible to 

submergence and to spray effects from service water system, fire protection system, and 

IACCW system rupture.  

Flood Zone CTL15-2. The control room air conditioning units and air handling units 

located in flood zone CTL 15-2 are susceptible to flooding and spray damage and to the high 

temperatures and humidities resulting from a steam line break.  

Flood Zone CTL15-3. Flood zone CTL15-3 contains no equipment that is susceptible to 

flooding effects. It does, however, contain fire protection and service water system lines that 
are potential flood sources.  

C4.1.3.3 Diesel Generator and Valve Rooms 

Table C4.1.3.3 lists the flood sources and equipment susceptible to flooding in the diesel 
generator and valve rooms, flood zone DGB15.  

The flood sources of concern in flood zone DGB15 are 10-in. fire protection headers and 3-in.  

service water piping.  

As noted in Section C4.1.2.3, submergence effects pose no problem in the diesel generator 

rooms. Furthermore, spray and splashing effects are restricted to individual rooms--no one 

flood source can cause spray or splashing damage to more than one diesel generator or its 
controls and other associated components.
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Table C4.1.3.3 

Systems and Equipment in the Diesel Generator Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 
Zone Flood Splashing 

Piping Valve Other Height 

DGB15 EDG EDGs 31-33 and Only from SW 
associated controls and fire protection 

lines in same 
room 

Essential. 10"-SWN29 FCV1 176 
SW 10"-SWN30 FCV I 176A 

3- 1223 
3- 1224 

Fire 4"- FPI9-1 
protection 4"- FP19-2 
system 4"- FPI9-3



C4.1.3.4 Auxiliary Boiler Feedwater Pump Buildini

Table C4.1.3.4 lists the flood sources and equipment susceptible to flooding in the auxiliary 

boiler feedwater pump (ABFP) building.  

The flood sources of principal concern in the ABFP building are: the 18-in. boiler feedwater 

lines in flood zone AFW32; the line from the condensate storage tank and the city water line 

in the auxiliary boiler feed pump room (flood zone AFW18-1); and the steam line to the 

AFW steam turbine-driven pump, the 28-in. main steam line, 18-in. feedwater/condensate, and 

8-in. fire protection system water lines in the main steam/feedwater piping enclosure (flood 

zone AFW43).  

Equipment in the ABFP building that is potentially vulnerable to flooding and important in 

preventing core damage includes the two motor-driven and one steam turbine-driven AFW 

pumps and their associated equipment in flood zone AFW18-1 and a variety of valves and 

instrumentation. These susceptibilities will now be examined in more detail.  

Flood Zone AFW43. Main steam isolation valves MS-1-31/32/33/34, solenoid valves 

SOV-1230 to 1244, power-operated relief valves PCV-1134/1135/1136/1137, and AFW steam 

supply isolation valve PCV-1310A are located on the main steam/feedwater line piping 

enclosure on the 43-ft, 65-ft and 77-ft elevations. These valves will not, however, be 

submerged and are not susceptible to spray effects or steam as they are qualified for severe 
environments.  

Flood Zone AFW32. The only equipment in flood zone AFW32 that is susceptible to 

the effects of flooding is PCV-1310B, the second auto-isolation valve that functions in the 
event of a steam line break in the AFW pump room (flood zone AFW18-1). This valve is 
susceptible to submergence, should water accumulate in flood zone AFW32, but not to spray 
or steam effects.  

""'Flood Zone-AFW18-1. In flood zone AFW18-1, AFW valves, pumps, instrumentation, 
and an electrical panel are susceptible to exposure to steam and to submergence and spray 
effects from the rupture of the fire protection header, city water piping, and condensate and 

boiler feedwater piping. Of this equipment, the pumps will be affected by submergence first-
their critical flood height is 10 in., as opposed to 37 in. for most valves. It is unlikely that a 

single flood source could cause spray damage to more than two pumps. The feedwater flow 
and main steam pressure transmitters in flood zone AFW18-1 are susceptible to submergence 
but not to steam or sprays--the transmitters are qualified for a severe environment.
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Table C4.1.3.4 

Systems and Equipment 
in Auxiliary Boiler Feedwater Pump Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 
Zone Flood Splashing 

Piping Valve Other Height 

AFW43 MFW 18- 5 BFD-7-1 
18"- 6 BFD-6-1 
18"- 7 BFD-7 
18"- 8 BFD-6 
4"- 1516 BFD-7-2 
4"- 1517 BFD-6-2 
4"- 1518 BFD-7-3 
4"- 1519 BFD-6-3 

BFD-79-3 
BFD-79-2 
BFD-79-1 
BFD-79-4 

AFW43 MSS 28"- 1 MS-1-31 (A) MSIVs qualified 
MS-2-3 1 for severe 
MS-45-1 env.  
MS-46-1 
MS-47-1 
MS-48-1 
MS-49-1 
MS-55-1 (3") 

28"- 2 MS-1-32 (A) 
MS-2-32 
MS-45-2 
MS-46-2 
MS-47-2 
MS-48-2 
MS-49-2 
MS-55-2 (3") 

28"- 3 MS-1-33 (A) 
MS-2-33 
MS-45-3 
MS-46-3 
MS-47-3 
MS-48-3 
MS-49-3 
MS-55-3 (3") 
MS-1-34 (A) 

28"- 4 MS-2-34 
MS-45-4 
MS-46-4 SOVs are 
MS-474 qualified for 
MS-48-4 SOVs MS- severe 

4" -1026 MS-49-4 SOV-1230 to environment 
4" -1027 MS-55-4 (3") 1244
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Table C4.1.3.4 

Systems and Equipment 
in Auxiliary Boiler Feedwater Pump Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 

Zone Flood Splashing 

Piping Valve Other Height 

AFW43 SGA 6"- 1020 PCV-1 134 (A) PORVs 

3-1 qualified for 

6"- 1018 PCV- 1135 (A) severe env.  
3-2 

6"- 1022 PCV-1136 (A) 
3-3 

6"- 1024 PCV-1137 (A) 
3-4 

AFW43 AFW 4" -1516 MFW9-3 PCV-1310A 
4" -1517 MFW-79-2 qualified for 

4" - 1518 MFW-79-1 severe env.  
4" -1519 MFW-79-4 
4" -1027 PCV131OA 

(A) 

AFW43 Fire 8"- FP- FP-245 
protection AFW43-8 

Assume 40' 
for pipe 
rupture 
frequency 

AFW32 MFW 18" -5 BFD-30-1 
18" -6 BFD-30-2 
18" -7 BFD-30-3 
18" -8 BFD-30-4 

(vent valves) 
Assume 56' 
of 18" BF 
pipe for pipe 
rupture 

frequency 

AFW32 AFW 4" -1027 PCV-1310B(A) 3 ft 
4" -1516 
4" -1517 
4" -1518 Chemical feed 
4" -1519 tanks 31-34
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Table C4.1.3.4 

Systems and Equipment 
in Auxiliary Boiler Feedwater Pump Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 
Zone Flood Splashing 

Piping, Valve Other Height 

AFW18-1 AFW 4"- 1027 PCV1139 (A) 
HCVI 118 (A) 

6"- 1005 BFD-31 
3"- 1008 BFD-48-4 

FCV-405C (A) 37" 

BFD-47-1 
BFD-48-5 
BFD-48-6 37" 

3"- 1007 FCV-405D(A) 
BFD-47-2 
BFD-48-7 
BFD-48-2 

3"- 1006 FCV405B (A) 
BFD-47-3 
BFD-48-3 
BFD-48-8 

3"- 1005 FCV405A (A) 37" 

BFD-47-4 
BFD-48-1 
BFD-34 

4"-1003 BFD-62-2 37" 
3"- 1002 FCV406C (A) 

BFD-40 
BFD-41 37" 

BFD-62-3 
3"- 1001 FCV406D (A) 

BFD-42 
BFD-43 37" 

BFD-62-1 
3"- 1004 FCV406B (A) 

BFD-35 37" 

BFD-36 
BFD62-4 CFH 

3"- 1003 FCV406A (A) valves > 
BFD-37 
BFD-38 
CD-122 
CD-125 

2" -1031 BFD-51 
BFD-50 
FCV 1123 
BFD-54 
BFD-55 MD Pump 
FCV1121 AFW -31 
BFD-52 
BFD-53
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Table C4.1.3.4 

Systems and Equipment 
in Auxiliary Boiler Feedwater Pump Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 

Zone Flood Splashing 

Piping Valve Other Height 

AFWI8-1 MD pump 10" Pumps, from all 
AFW-31/32 sources in zone.  

TD pump 12" However loss of 
AFW-33 12" more than 2 

pumps unlikely.  

SG flow trans. SG FTs and 

TC-I 12A & TSs qualified 

TC-1 I 13A for severe env.  

19" 
19" 

AFW18-1 MSS SG steam 12" Qualified for 

pressure trans. severe env.  

AFWI8-1 City water 8"- 1074 PCV-1 187 CFH 

6"- 1074 CT-31 for 
PCV-I 188 valves 

6"- 1075 CT-29-1 > 
PCV-l 189 pumps 

8"- 1076 CT-28 in all 
cases 

AFWI8-1 Condensate 8"- 1071 CT-64 

return 6"- 1072 CT-32 
CT-33 

6"- 1073 CT-26 
CT-27 

8"- 1071 CT-29-2 
CT-30 

Assume 60' LCV-l 158-2 
of pipe for 
pipe rupture 
frequency 

AFW18-1 Fire 3"-FP- FP-295 
Prot. AFW 18-1-3 FP-296 

2"-FP
AFW18-1-2 
1 "-FP
AFW18-1-1 

AFWI8-2 MS 28"- 1 
28"- 2 
28"- 3 
28"- 4
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Table C4.1.3.4 

Systems and Equipment 
in Auxiliary Boiler Feedwater Pump Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 
Zone Flood Splashing 

Piping Valve Other Height 

AFW18-2 MFW 18"- 7 FCV437(A) CFH Flow control 
BFD-5-2(M) for valves 

6"- 7 FCV437L(A) flow susceptible to 
BFD-90-2(M) control splashing from 
BFD-91-2 all sources 

18"- 6 FCV447(A) valves 
BFD-5-3(M) > 36" 

6"- 6 FCV447L(A) 
BFD-90-3(M) 
BFD-91-3 

18"- 5 FCV427(A) 
BFD-5-1(M) 

6"- 5 FCV427L(A) 
BFD-90-1(M) 
BFD-91-1 

18"- 6 FCV417(A) 
BFD-5(M) 

6"- 6 FCV417L(A) 
BFD-90(M) 
BFD-91 

30" - BFD BFD-609 
BFD-611 
BFD-613 
BFD-615 

AFW18-2 Fire 8"-FP- FP-516 
protection AFW 18-2-8 

2.5"-FP
AFW18

2-2
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Flood Zone AFW18-2. The main feedwater flow control valves in flood zone AFW18-2 

are susceptible to splashing from the fire protection and main feedwater lines.  

C4.1.3.5 Turbine Building 

Table C4.1.3.5 lists the flood sources and equipment susceptible to flooding in the turbine 

building.  

Most turbine building equipment is located on three floors: 

* 53-ft elevation - the turbine generator and reheater/moisture separators 

* 36.75-ft elevation - feedwater heaters, steam jet air ejector 

* 15-ft elevation - condensate pumps (in pits), heater drain tanks and pumps, main boiler 

feedwater pumps, and the turbine oil reservoir and storage tank. The 6.9-kV switchgear 

and non-safety-related MCCs are also located here. The 96-in. circulating water piping is 

located in the condenser inlet and outlet wells on the 12-ft elevation.  

The flood sources of principal concern in the turbine building are the 28-in. main steam line, 

96-in. circulating waterline, 28-in. feedwater/condensate line, 10-in. fire protection system 

line, 8-in. auxiliary steam line, 4-in. component cooling water line, 4-in. service water line, 
2-in. city water line, and 4-in. primary water line, and the feedwater heaters.  

The equipment in the turbine building that is potentially vulnerable to flooding and important 
in preventing core damage includes: 

" 6.9-kV switchgear 

" Main boiler feedwater pumps 

* Condensate pumps 

* 480-V switchgear (buses 312 and 313) for Appendix R, alternative safe shutdown.  

The rationale used to determine 'he susceptibility of equipment to internal floods follows.
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Table C4.1.3.5 

Systems and Equipment in Turbine Building 

Flood System Equipment Located in Flood Zone Critical Vulnerable to 
Zone Flood Splashing 

Piping Valve Other Height 

TBL15 6.9-kV Switchgear 3" 

TBLI 5 MFW/ Main boiler feedwater MFW pumps 
cond. pumps: 31/32 

24" suction 
20"- 386 discharge 
Condensate pumps 
30" suction 
16" discharge Condensate 
28" steam pumps 

TBL15 Alternative MCC-312 
safe shutdown -MCC-3 13 

TBLI5 SW 4" 

TBL15 TBCCW 4" 
6" 

T1BLI 5 Circulating 96" - 1/2 
water 84" - 3/4/5/6/7/8 

TBLI5 Auxiliary 8" 
steam 

TBLI5 Fire Prot. 10"- FP-TBLI5-10 FP-74 
FP-76 
FP-155 

TBL15 City Water 2" 

I 

TBL15 Primary water 4"
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Switches and transmitters are assumed to fail should they be submerged, sprayed, splashed, or 

exposed to high temperatures and humidity as a result of a steam line break. Thus all this 

equipment is assumed to be vulnerable to spraying or splashing as a result of the failure of the 
service water, main steam, turbine building component cooling water, circulating water, 
auxiliary steam, fire protection header, city water piping, and boiler feedwater/condensate 
piping.  

The 6.9-kV switchgear provides offsite power to balance-of-plant and emergency loads.  
Buses 312 and 313 located on the 15-ft elevation distribute ac power to component cooling 

water pump 32, service water pump 38 and charging pumps 31 or 32 as part of the Appendix 
R, alternative safe shut down.  

Other equipment in flood zone TBL15 that is susceptible to the effects of flooding includes 
the main boiler feedwater and condensate pumps. The latter are located in pits at the 11.6-ft 
elevation.  

C4.2 FLOODING SCENARIOS 

The development and evaluation of flooding scenarios entailed the examination of flood 
sources and the system failures or degradation that will ensue should equipment be damaged 
as a result of flooding. The resulting accident sequences were then defined and the 
probabilities that they will lead to core damage calculated.  

C4.2.1 PRIMARY AUXILIARY BUILDING 

Flooding scenarios for the primary auxiliary building generally entail a breach ina water 
system (e.g., SW, CCW, fire protection, city water, and RWST) that disables equipment, 
causes flooding, and requires a manual plant trip.  

C4.2.1.1 Rupture of the CCW System 

The rupture of CCW system piping or tanks will require a manual reactor scram; this is 
characterized as a TCCW event. TCCW events initiated by the rupture of the CCW system 
are specifically addressed in Section 3.1.4.4 of the IPE. CCW system ruptures with no other 
consequences of flooding are therefore addressed in the special initiator event trees. Flooding 
damage, beyond that caused to the CCW system, that might result from the rupture of the 

CCW system inside the PAB includes spray damage to one of the three charging pumps in 
flood zone PAB55. While CCW rupture may also cause spray damage to HHSI motor
operated valves in flood zone PAB34, this does not exacerbate the accident as HHSI pump 
failure will result from a loss of CCW cooling water. Furthermore, the propagation of CCW-
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induced floods to the 15-ft elevation will not result in damage to the RHR pumps because the 
total capacity of the CCW system is less than the 120,000 gal. required to reach the 39-in.  
critical flood height at the 15-ft elevation.  

Therefore, the rupture of the CCW system within the PAB can be characterized as a TCCW 
event caused by piping rupture, coupled with the failure of one of three charging pumps 
should CCW system rupture occur in flood zone PAB55. Should the AFW system then fail, 
core damage will occur. However, this scenario was modeled explicitly in the TCCW event 
tree and, therefore, was not addressed further in the internal flooding analysis.  

A rupture of the 1-in. CCW line providing pump seal and jacket cooling to RHR pump 32 
will result only in the loss of that pump. A rupture of the 1-in. CCW line to RHR pump 31 
will result in the loss of that pump if the operator fails to align the city water back-up. As 
there are no other consequences, this event was pursued no further--the predicted frequency of 
1-in. CCW line rupture, 3.6 x 10"5/yr, is small compared to the 2.14 x 10"4/yr frequency of 
other causes of RHR pump failure.  

C4.2.1.2 Rupture of Non-Essential Service Water System in Flood Zones PAB55 and 
PAB73 

* The rupture of the non-essential service water system piping in flood zones PAB55 and .  
r PAB73 will require a manual reactor scram. However, as noted in Section 3.1.4.4 of the IPE, 
. accident sequences initiated by loss of non-essential service water transients are similar to 
.those resulting from a loss of component cooling water (TCCW) initiator.  

Floods originating in the 55-ft or 73-ft elevations will propagate to the 15-ft elevation of the 
PAB The maximum flow rate from the ruptured non-essential service water line is about 
22,500 gpm assuming that 3 pumps are running. This flow rate will cause submergence 
damage to the RHR pumps within 9 minutes of rupture, even allowing for hold-up on 
intermediate elevations. While the service water low pressure alarms in the control room can 
be expected to alert the operators to shut down the pumps on the non-essential header, it is 
not certain that this action would be taken before the RHR pumps are damaged. Therefore, it 
can be concluded that the consequences of non-essential service water header rupture in flood 
zones PAB73 and PAB55 are a TSWS*NON-ESSENTIAL initiating event coupled with a 
loss of the RHR pumps. Given a predicted 3.3 x 10"5/year frequency for the rupture of the 
non-essential service water system in PAB55 or PAB73, and the fact that core damage will 
occur should the AFW system fail, this scenario was examined further.  

Smaller ruptures will have a lesser impact. Consider a rupture equivalent to that of a 3-in.  
line. The flow rate from this rupture will be z2000 gpm and will be unlikely to trip the low 

* pressure alarms in the non-essential service water header. However, at this flow rate, 74 min.  
will elapse before the critical flood height for the RHR pumps in flood zone PAB 15 is 
reached and it is very unlikely that such flooding would not be discovered in that time.
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C4.2.1.3 Rupture of Essential Service Water System in Flood Zone PAB34 

The rupture of the essential service water system piping in the pipe tunnel in flood zone 
PAB34 will result in a loss of flow to the containment fan cooler units and propagation of 
flood water to the pipe penetration area and down to flood zone PAB 15. The former will 
require a manual trip. The 22,500 gpm flow rate from the rupture of 10- or 18-in. service 
water lines in flood zone PAB34 will also result in service water low pressure alarms and 
submergence of the RHR pumps. This flooding scenario thus leads to a TSWS*ESSENTIAL 
event accompanied by loss of the RHR system. The predicted frequency of the rupture of the 
essential service water system is 1.8 x 1 05/yr. Given this frequency and the fact that at least 
two other systems must fail for core damage to occur, this scenario was examined no further.  

C4.2.1.4 Rupture of Essential Service Water System in Flood Zone PAB67 

The essential service water piping in the pipe tunnel of flood zone PAB67 carries water away 
from the fan cooler units. The rupture of this piping will thus have no direct impact on plant 

.operation. It -will, -however, cause spray damage to auxiliary component cooling water 
(ACCW) pumps 31 to 34 and propagation of flood water down to flood zone PAB15 where it 
will submerge the RHR pumps. The loss of all four ACCW pumps will require that the plant 
be shut down. The flow rate from the rupture of a 10- or 18-in. service water line will also 
result in service water low pressure alarms. This flooding scenario thus leads to a T3 event 
accompanied by the loss of the RHR system. The predicted frequency of the rupture of the 
essential service water system in flood zone PAB67 is 1.9 x 10"5/yr. Given this probability 
and the fact that both the AFW and MFW systems and long-term core cooling would have to 
fail for core damage to occur, this scenario was examined no further.  

C4.2.1.5 Rupture of RWST Piping Inside Flood Zones PAB15. PAB34 and PAB41 

The rupture of RWST piping will require a plant shut down and will render the RHR and 
HHSI systems unavailable because of the loss of their water source. Conservatively, 
therefore, RWST piping rupture is assumed to result in a manual trip with main feedwater 
available (a T3 event) but with RHR and SI systems unavailable. The accident progression 
resulting from RWST piping rupture in PAB 15 will not lead to core damage, however, unless 
the AFW system fails and the operator fails to restore the MFW or condensate system. Given 
this and the 4.7 x 10"5/year predicted frequency of RWST line rupture in flood zones PAB15, 
PAB34 and PAB41, the predicted frequency of core damage initiated by RWST line rupture 
in these flood zones is below the 1 08/year screening criterion and thus the scenario was 
considered no further.  

It should be noted that RWST rupture in flood zones PAB15, PAB34 and PAB41 may result 
in flood damage to the RHR pumps, HHSI and LHSI motor-operated valves, and SI pumps.
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However, this damage will not exacerbate the accident as the RHR and HHSI systems were 
assumed to be unavailable because of the loss of their water supply.  

Alternatively, RWST piping rupture could occur in the course of another accident progression.  
However, as noted in Section 3.1 of the IPE, RWST rupture during LOCAs was eliminated 
from consideration because the predicted frequency of simultaneous RWST failure and 
occurrence of a LOCA initiator falls below the 10"S/year screening value. The probability of 
RWST piping rupture during the course of a transient-initiated accident progression can be 
calculated. Assuming one transient/year requiring use of the water in the RWST or the 
systems affected by RWST piping rupture and a 24-hr exposure before stable reactor 
conditions are achieved, the 4.7 x 10"5/yr predicted frequency of a breach in RWST system 
piping results in a 1.3 x 10"7/yr frequency for this scenario. Furthermore, core damage would 
still require the failure of the AFW system and a failure to restore the MFW or condensate 
system. The frequency of scenarios in which core damage is facilitated by RWST piping 
rupture in the course of another transient-initiated accident progression is therefore below the 
10"S/year screening criterion and thus this scenario was considered no further.  

* C4.2.1.6 Rupture of Primary Water System 

The primary water system is present in flood zones PAB73, PAB55, PAB41 and PAB15.,-The 
rupture of the primary water system with its 2- and 3-in. lines within the PAB should have no 
direct impact on normal plant operation. Neither will it cause spray damage to other 
equipment. However, the propagation of flood water from the ruptured system may cause 

:, submergence damage to the RHR pumps and RHR system unavailability. Given the lack of 
other consequences, this scenario was not examined further.  

C4.2.1.7 Rupture of Fire Protection System Piping in Stairway #1 in Flood Zone PAB55 

The fire protection system is normally maintained at a pressure oft 100-110 psig by two 
jockey pumps. When the pressure within the system drops, as a result of system demand or 
rupture, motor- and diesel-driven pumps start automatically and an alarm is given in the 
control room.  

The rupture of fire protection system piping in stairway #1 at the 55-ft elevation could result 
in spray damage to MCC-36A. Because spray-induced damage to MCC-36A is unlikely to be 
recoverable in a short time, a manual shutdown is dictated by the technical specifications.  

* While main feedwater will be available, components supplied by MCC-36A will be 
unavailable. These components include auxiliary component cooling pumps 31 and 33, boric 
acid transfer pump 31, hydrogen recombiner 32, motive power for MOVs used in high- and 
low-head safety injection and recirculation, and partial loss of ventilation to the diesel 
generator rooms. However, this flood is unlikely to damage the RHR pumps in flood zone 
PAB15--the flood flow rate of 1801 gpm will take 97.5 min. to rise to the critical flood
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height, if the drains in the PAB 15-ft elevation function, and 82.5 min., should the drains fail.  

Given that all automatic fire protection systems alarm in the control room when actuated and 

that on receipt of the alarm, operators will be despatched to isolate the water by closing 
manual valves, it is unlikely that flooding will persist.  

Assuming the rupture of a 10-ft length of 4-in. pipe or of a 0.5-in. hose connection could 

cause spray damage to MCC-36A, this event has an estimated initiating frequency of 105/yr.  

Although such a rupture may cause a plant trip and other damage to several systems, core 

damage requires that the AFW system also fail and that the operator fails to restore the MFW 

or condensate system. As these systems are independent of the spray-damaged systems (e.g., 
they include no loads supplied by MCC-36A), the frequency of core damage resulting from 

this sequence is below the 10'/year criterion. Accordingly, this scenario was examined no 

further. Furthermore, it should be noted that this event is bounded by the TAC5A special 
initiator.  

C4.2.1.8 Rupture of Fire Protection System Piping in Flood Zones PAB67, PAB34 or 
PAB15 

The rupture of fire protection system piping in flood zone PAB67 could result in the flood 
water propagating to flood zone PAB41 through the open grating around the CCW heat 
exchangers. Spray damage to CCW pumps 31 and 32 is, however, unlikely. Furthermore, as 
noted in Section C4.2.1.7, subsequent flood damage to the RHR pumps is unlikely given an 
1800 gpm flow rate after the guillotine rupture of 4-in. fire protection system piping and the 
fact that all automatic fire protection systems alarm in the control room when actuated. Thus 

flooding initiated by the rupture of fire protection system piping in PAB67 will not cause a 
plant shutdown or have additional consequences. Accordingly, this flooding scenario can be 
eliminated as a matter of further concern.  

Similarly, the rupture of fire protection system piping in flood zones PAB34 and PAB15 
would cause no'direct damage to safety-related systems. While flood water would propagate 

to flood zone PAB 15, it would be unlikely to submerge the RHR pumps. This flood scenario 
would therefore result in no additional likelihood of core damage and thus can be eliminated 
as an item of concern.  

C4.2.1.9 Rupture of Fire Protection System Piping in Flood Zone PAB41 

Fire protection system piping rupture in flood zone PAB41 may cause spray damage to one 

CCW pump. More than one pump is unlikely to be affected, however, because of the 
physical separation of the pumps. Furthermore, as noted above, while flood propagation to 
flood zone PAB15 will occur, damage to the RHR pumps is unlikely. Given that shutdown is 
not required and that this rupture has no further consequences, this scenario was considered no 
further.
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C4.2.1.10 Runture of City Water Pining

The only direct consequence of a loss of the city water system is a loss of a back-up cooling 
system--a plant trip is not required. While the rupture of primary or city water lines in flood 
zone PAB55 could also result in spray damage to a single charging pump and charging pump 
suction level control valve LCV-112B, the propagation of the flood water to flood zone 
PAB41 through the open grating around the CCW heat exchangers is unlikely to damage 
CCW pumps 31 and 32. Furthermore, given the maximum flood flow rate of 170 gpm 
through a ruptured 2-in. city water line, submergence damage to the RHR pumps in flood 
zone is also most unlikely--even if the drains in PAB 15 fail to function, the critical flood 
height will not be reached within 8 hours. Accordingly, because this flooding scenario 
requires no plant shutdown, it was eliminated from further examination.  

The rupture of city water piping in flood zone PAB41 is also of little consequence as it will 
cause spray damage to only one CCW pump at most because of the physical separation of the 
CCW pumps.  

The rupture of city water piping in flood zones PAB73, PAB34 and PAB 15 will result in 
water accumulating at the 15-ft elevation. However, damage to the RHR pumps is unlikely as 
it will take over 8 hours for the critical flood height for these pumps to be reached. Again, 
therefore, this flood scenario was eliminated as a cause for further concern.  

C4.2.1.11 Rupture of CVCS System 

The 'only consequence-of a rupture of the CVCS system in flood zone PAB73 is a loss of the 
,\ boric acid supply, an event that is of importance only should an ATWS occur. While rupture 

of the CVCS system is assumed to require a manual trip, the flooding scenario devolves into a 
K T3 event in which the predicted frequency of initiation (i.e., the frequency of CVCS rupture 

in PAB73) is 2.2 x 105/yr. This frequency is significantly less *lin the 3.6/yr frequency of 
T3 initiating events resulting from other causes. Therefore this flood scenario was eliminated 
from further consideration.  

The direct consequence of a rupture of the CVCS system in flood zones PAB67 and PAB55 
is a loss of flow to the RCP seals. Subsequently, while water may propagate to flood zone 

* PAB41 through the open grating around the CCW heat exchangers, damage to the CCW 
pumps is unlikely. In these circumstances, the flooding scenario devolves into a TCCW event 
accompanied by RCP seal degradation and possibly an RCP seal LOCA. The predicted 
frequency of initiation (the frequency of CVCS rupture in PAB67 and PAB55) is 10"4/yr.  
Given this frequency and the possible consequences, this scenario was eliminated from further 
consideration.
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C4.2.1.12 Rupture of Containment Spray System

The rupture of the containment spray system in flood zone PAB41 downstream of the 

-normally closed pump outlet motor-operated discharge valves will require a plant shutdown.  

Flooding effects will be minimal, however. As core damage will require the subsequent 

failure of both the MFW and AFW systems, this scenario was eliminated as a cause for 

further concern.  

The rupture of the containment spray system in flood zone PAB41 upstream of the normally 

closed pump outlet motor-operated discharge valves will also require a plant shutdown. In 

addition, it will result in the same consequences as an RWST piping rupture inside flood zone 

PAB41--the loss of RHR and HHSI systems. However, as core damage will require the 

subsequent failure of both the MFW and AFW systems, this scenario was also eliminated 

from further examination.  

C4.2.1.13 Rupture of SI System in Pipe Penetration Area in Flood Zone PAB34 

The rupture of an SI valve or line in the pipe penetration area in flood zone PAB34 will 

result in the submergence of the RHR pumps in PAB 15, thus requiring a plant shutdown. In 

addition, SI valves in PAB34 may also suffer spray damage--the two normally closed motor

operated valves SI-1835A/B at the exit to the BIT would not open should the HHSI system be 

required. This scenario thus devolves into a T3 event in which the RHR pumps have failed 

and the HHSI system is degraded. However, as core damage will require the subsequent 

failure of the AFW system and a failure to restore the MFW or condensate system, this 

scenario was eliminated from further examination.  

C4.2.1.14 Rupture of SI System in SI Pump Room in Flood Zone PAB34 

'The rupture of an HHSI valve, line, or pump in the SI pump room in flood zone PAB34 will 

result in damage to the HHSI system and in the submergence of the RHR pumps in PAB 15.  

A plant shutdown will be required. This scenario thus devolves into a T3 event in which the 

RHR pumps have failed and the HHSI system is unavailable. However, as core damage will 

require the subsequent failure of the AFW system and a failure to restore the MFW or 

condensate system, this scenario was eliminated from further examination.  

C4.2.2 CONTROL BUILDING 

C4.2.2.1 Rupture of City Water System in Flood Zone CTL53 

The 2-in. city water line and tank are potential flood sources in flood zone CTL53. The 
accumulation of water in the stairwell, flood zone CTL15-3, can be calculated: assuming a
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* guillotine line rupture, a 60-psig city water pressure at the 14-ft elevation, and that the 
operators having failed to isolate the rupture, allow the water to drain down the control 
building east stairway, the flood flow rate into CTL!5-3 is 170.5 gpm. Allowing for 
drainage through a 0.25-in. gap at the base of the door to the diesel generator valve robm 
(flood zone DGB 15), the water will overflow the 6-in. curbs and into the emergency 
switchgear and AC equipment rooms time within 6 minutes. However, even after 30 minutes 
the flood levels reached in flood zones CTL15-1 and CTL15-2 will be just 0.5 and 3.6 in., 
respectively. These water levels will not damage any equipment within the emergency 
switchgear or air conditioning equipment rooms.  

Given that the operators will be immediately aware of the rupture and can simply open a door 
into the diesel generator valve room or the turbine building to drain the water away, it was 
concluded that rupture of the a 2-in city water line or 80-gal. city water tank in flood zone 
CTL53 poses a negligible risk to the plant.  

C4.2.2.2 Rupture of Instrument Air Closed Cooling Water System in Flood Zones 
CTL33 or CTL15-1 

The rupture of the IACCW system, either within the emergency switchgear room or in the 
cable spreading room, will result in a loss of cooling to the plant instrument air system and 
eventually to a plant trip: the loss of instrument air is essentially a T2 event. Other floo& 

" induced damage can also result from submergence and spraying effects. Although the 
\ capacity of the IACCW system is only 200 gal., the volume in the IACCW head tank will be 

made up automatically by flow from a 0.75-in. city water line. Thus the rupture of the 
IACCW line in flood zones CTL33 and CTL15-1 will result in the continued release of water 
at a rate determined by make-up to the head tank. Should the drains in CTL 15-1 function, 
the critical flood height for switchgear in CTL15-1 will not be reached. However, should'the 
drains fail, the 3-in. critical flood height in CTL15-1 will be reached in 25 min. and all four 
emergency buses will be lost. The loss of all emergency buses will require that the Appendix 

'R alternative safe shutdown equipment function. The predicted rquency of this event is 2.4 
x 10"/yr. Because of this frequency and the associated consequences, this scenario was 
examined in more detail.  

Spray damage to two sets of 480-V switchgear (2A and 3A) and battery charger 33 is also 
possible as a result of the rupture of IACCW piping serving one instrument air compressor in 
CTL15-1. This piping is 20-ft from the switchgear. However, as switchgear 5A and 6A 
would still be available, spray damage will not exacerbate the event.  

C4.2.2.3 Rupture of Service Water System in Flood Zone CTL15-1 

The 3-in. and 2.5-in. service water lines that traverse the emergency switchgear room are 
potential flood hazards. While the 480-V switchgear, dc power panel 33, dc battery charger
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.d to be 1359 gpm. At this flow rate, the critical flood height 

rgency switchgear would be reached in 3.5 min., even if the 

of the 3-in line itself would not affect the service water system 

vever, isolation of a rupture upstream of the IACCW inlet valves 

2) would require tripping of the pumps on the associated header 

24-in. service header valve--there are no isolation valves in the 

.tside CTL 15-1. Local isolation of a break downstream of the 

. probably not be attempted unless the four emergency buses were 

the switchgear, instrument air compressors 31 and 32, dc power 

:rger 33 will be submerged. However, no further consequences will

Jed that the most likely outcome of the rupture of a 3-in. service water 

switchgear line is the loss of all four emergency buses; a less likely 

lice water event. The loss of all emergency buses will require that the 

we safe shutdown equipment function.  

.ency of a rupture of the 3-in. line carrying service water to the IACCW 

7.7 x 10"6/yr. Because of this frequency and the associated consequences, 
examined in more detail.

C4.2.2.4 Rupture of Fire Protection System in the Deluge Station (Flood Zone CTL15-1) 

The deluge station is a small room adjacent to the emergency switchgear room. It houses a 

10-in. fire protection system supply line that feeds four deluge valves associated with the 

auxiliary, main, and station transformers. While there is no door or flood barrier between the 

deluge station and the switchgear room, the intervening wall and physical separation preclude 

spray damage to the switchgear should the fire protection system piping rupture. In this 

event, a maximum flow rate of 7,500 gpm is expected. This flow rate is the run out rate for 

the fire protection system pumps. With such a release, the 3-in. critical height for emergency 

switchgear will be reached in 0.6 min. even if the drains function. Although operators will be 

alerted by the "fire pump running" alarm and can isolate the break by tripping the pumps 

locally in the fire pump house or by closing header isolation valve 75 in the turbine building, 

it is unlikely that isolation will be achieved before damage is incurred. The result of this 

flood will therefore be the loss of all four emergency buses and the requirement that the 

Appendix R alternative safe shutdown equipment function.
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The frequency of a rupture of the 10-in. fire protection system supply line and valves was 
calculated as 3.4 x 105/yr assuming 30-ft of 10-in. line, 20 flanges, and 4 deluge valves--the 

. system is dry above the valves. Because of this frequency and the associated consequences, 
the scenario was subjected to a more detailed analysis.  

C4.2.2.5 Rupture of City Water System in Flood Zone CTL15-2 

The rupture of the 2-in. city water line in the air conditioning equipment room will cause the 
loss of control room air conditioning because of the loss of service water to the air 
conditioning units. While this damage would not require plant shutdown, the rupture of the 
city water system will pose a flood hazard to equipment other than the AC equipment in flood 
zone CTL15-2.  

Assuming a 60-psig city water system pressure at the 14-ft elevation, the maximum flow rate 
.from the ruptured line was calculated to be 256 gpm. The frequency of 2-in. city water line 
rupture in flood zone CTL15-2 is 2.1 x 10"5/yr..  

Three flood scenarios were developed for the rupture of the 2-in. city. water line in flood zone 
CTL 15-2. The first scenario assumed that the drains function as designed. In this case, a peak 
water level of 6.1 in. is reached in flood zone CTL 15-2, resulting in water overflowing into 
the stairwell, flood zone CTL15-3, rising to a height of 0.3 in. after 27 min. No flow to the 

* switchgear room will occur in this time. Therefore with no damage to safety-related 
equipment, this scenario was eliminated from further consideration.  

The second scenario assumed that the drains in flood zone CTL 15-2 are completely blocked.  
After 46 min., a water level of 3 in. is reached in flood zone CTL 15-1--water will overflow 
fronm flood zone CTL15-2 to-flood zone CTL15-3 and from flood zone CTL15-2 to flood" 
zone CTL 15-1. Should door 202 between the stairwell and the switchgear room fail open 
when water starts to overflow the 6-in. curb under the door, a 3-in. critical flood height in 
.flood zone CTL 15-1 would be reached in 44 min. When the level of water in flood zone 
CTL 15-1 rises to the 3-in. critical flood height, all four emergency buses will be lost, an 
event that requires the functioning of the Appendix R alternative safe shutdown equipment.  
Because of its predicted frequency and consequences, this scenario was examined in more 
detail.  

The third scenario assumed that while the drains shared by flood zones CTL15-1 and CTL15
2 are open, allowing water to flow from one flood zone to the other, drainage to or from the 
sump does not occur. After 30 min., the 3 in. critical flood height is reached in flood zone 
CTL 15-1 as water enters this flood zone through both the drains and under the door. Once 
the water level in flood zone CTL15-1 reaches the critical flood height, all four emergency 
buses will be lost. Again, because of the frequency of city water line rupture and its 
consequences, this scenario was subjected to further analysis.
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C4.2.2.6 Rupture of Service Water System in Flood Zone CTL15-2

The consequences of a rupture of the 3-in. service water line will be similar to those of the 
rupture of city water piping in flood zone CTL 15-2.  

A flow rate of 1359 gpm was calculated assuming a 86-psig service water system pressure in 
the 10-in. service water header and a guillotine break of the-service water line upstream of the 
1.25-in. restriction orifices. This flow rate will cause flood zones CTL15-2, CTL15-3, and 
CTL15-1 to flood in turn. Even if the drains function as designed, water will reach the 

critical flood height of 3 in. in flood zone CTL 15-1 in 16 min. At that time the levels of 
water in flood zones CTL15-2 and CTL15-3 are 59 in. and 11.6 in., respectively. Should 

door 202 between the stairwell and the switchgear room fail open when water starts to 

overflow the 6-in. curb under the door, the critical flood height in the switchgear room would 

be reached in 14 min.  

All four emergency buses will be lost when the height of water reaches 3 in. and Appendix R 

alternative safe shutdown equipment will then be required to function. The probability of this 

scenario can be calculated assuming no detection or mitigation of the flooding before the 
critical height of water is reached in flood zone CTL15-1. The frequency is 4.2 x 10 6/yr.  

Because of these probabilities and the consequences associated with the rupture of the service 

water line in CTL15-2, the scenarios were subjected to a more detailed analysis in which 
mitigating actions were considered together with the probability that Appendix R alternative 
safe shutdown equipment function. Mitigating actions include the opening of doors between 
flood zone CTL 15-1 or CTL 15-3 and the diesel generator valve room and the isolation of the 
rupture by closing valves in the diesel generator valve room.  

Should the service water line rupture downstream of the 1.25-in. restriction orifices, the flow 
on line rupture will be reduced to 288 gpm. Water released at this rate will cause damage to 
the emergency switchgear in flood zone CTL15-1 in 60 min. if the drains do not function and 
mitigating action is not taken. The probability of this scenario can be calculated assuming no 

detection or mitigation of the flooding before the critical height of water is reached in flood 
zone CTL15-1 and Ihat the drains are completely blocked. The frequency is 3.8 x 10"7/yr, 
assuming a 0.1 probability that the drains are blocked. Given this frequency and the fact that 
core damage will require the unavailability or subsequent failure of the AFW steam turbine, 
this last scenario was examined no further.  

C4.2.2.7 Rupture of Auxiliary Steam System in Flood Zone CTL15-2 

The rupture of a 2-in. auxiliary steam line in the AC equipment room will result in a hot and 
wet environment in that room and the failure of control room air conditioning. However, no 

direct damage to safety-related equipment will occur and large volumes of steam will not 
escape the room. Furthermore, the predicted steam flow rate will create less than 26 gpm of
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condensate, a flow rate that will lead to no accumulation in the switchgear room.  
Accordingly, it was concluded that the rupture of the steam line in the AC equipment room 
poses no significant hazard to the plant.  

C4.2.2.8 Rupture of Fire Protection System in Flood Zone CTL15-3 

Assuming guillotine rupture, the maximum flow rate from a ruptured 4-in. line was calculated 
to be 2492 gpm. Even if the drains function as designed, the rupture of the 4-in. line in the 
stairway will result in water overflowing the 6-in. curb into the emergency switchgear room 
and reaching the critical height for the switchgear in 6 min. A frequency of 8.3 x 105/yr can 
be calculated for this scenario assuming 100 ft of fire protection system piping in the 
stairway, and no detection or mitigation of the flooding before the critical height of water is 
reached in flood zone CTL15-1. Because of this frequency, the consequences associated with 
the rupture of the line, and the short time interval between line rupture and loss of the 
emergency switchgear, the scenario was examined in more detail.  

The maximum flow rate -from a rupturedl.5-in. valve was, caleuiated to be 350 gpm. If the 
drains function as designed, the rupture of a valve in the stairway will result in water 
overflowing the 6-in. curb into the emergency switchgear room. However, water will not 
reach the critical flood height in that room until an hour as elapsed. As the flood will 
probably be detected within that time, this scenario was examined no further. Should the
drains fail to function, the critical height of water in the switchgear room will be reached in 

.32 min. Once again, however, it was anticipated that the flood will be detected and isolated 
before 30 min. has elapsed. Accordingly, this scenario too was examined no further.  

J! C4.2".2.9 Rupture of Fire Protection System in Flood Zone CTL33 

Most of the water released as a result of the rupture of the fire protection system piping in 
CTL33 will drain through the HVAC duct to the yard. Without ~ ' dike around the IACCW 
area 4-in. drain in CTL33, however, water will also propagate directly from CTL33 to the 
hub drain in CTL15-1. In addition, water will propagate from CTL33 to CTL15-3 down the 
stairs. However, even if the drains to CTL15-1 fail to function, the critical flood height of 
water in the switchgear room will not be reached Therefore, this scenario was examined no 
further.  

C4.2.2.10 Rupture of Service Water System in Flood Zone CTL15-3 

The rupture of the 3-in. essential service water line in the east stairway room will cause a loss 
of control room air conditioning. While this loss does not require plant shutdown, other 
consequences are more severe.
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Assuming a 86-psig service water system pressure in the 3-in. service water header, the flow 
rate from a guillotine break of the line was calculated to be 1359 gpm. This flow rate will 
rapidly cause flood zones CTL15-3, CTL15-2 and CTL15-1 to flood in turn. Even if the 

drains function as designed, water will reach the critical flood height of 3 in. in flood zone 

CTL15-1 in 12 min. Should door 202 between the stairwell and emergency switchgear room 

fail open, the critical height of water in the emergency switchgear room will be reached in 5.6 

min. The frequency of this scenario was calculated as 3.9 x 10-7/yr assuming no detection or 

mitigation of the flooding before the critical height of water is reached in flood zone 
CTL15-1. Given this frequency and the fact that core damage will require the unavailability 

or subsequent failure of the AFW steam turbine, this scenario was examined no further.  

C4.2.3 DIESEL GENERATOR ROOMS 

Flooding scenarios for the diesel generator rooms, flood zone DGB 15, are initiated by failures 

in the service water or fire protection system and flow of floodwater from the control building 
east stairwell.  

C4.2.3.1 Rupture of Service Water System in Flood Zone DGB15 

The rupture of the 10-in. service water line in a diesel generator room will result in a loss of 
service water to that diesel generator, possible starvation of the service water lines to other 
diesel generators, and possible spray damage to the diesel generator in the room served by the 
ruptured service water line. Should the break be upstream of the inlet isolation valve (SWN
62-2/4/6), isolation of the rupture requires closure of the 24-in. service water header valves or 

the tripping of the service water pumps. Rupture of the service water line downstream of the 
inlet isolation valve requires only that the valve be closed, removing the emergency diesel 
generator from service. Thus the worst-case result of a rupture of the service water line is a 

manual trip following the loss of the service water system. This event was addressed as a 
special initiator with a frequency of 2.05 x 103/yr. In contrast, the predicted frequency of a 
line rupture within a diesel generator room is 7.8 x 10"/yr. No further analysis was therefore 
deemed necessary.  

C4.2.3.2 Rupture of Fire Protection System in Flood Zone DGB15 

The rupture of the 4-in. fire protection system header in a diesel generator room may result in 
spray damage to a single diesel generator. Assuming a failure rate of 2.96 x 105/year for the 
fire protection system header in a single diesel generator room and that the diesel generator is 
subsequently unavailable for a period of one month, the failure of the fire protection system 
header in the diesel generator room contributes 0.00025 percent to the unavailability of a 
single diesel generator. This value can be compared to the 0.013 percent unavailability of a
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single diesel generator resulting from other causes. No further analysis was therefore deemed 
necessary.  

C4.2.3.3 Propagation of Floodwater from the Control Building, Flood Zone CTL15-3 

Floods that originate in or propagate to the control building east stairway, flood zone CTL 15
3, will flow into the diesel generator valve room through a gap under the connecting door.  
Given the narrowness of this gap, flow from the control building to the diesel generator valve 
room will be slow. Furthermore, regardless of whether the door to the valve room is open, 
the flows involved can be readily accommodated by the drains within the valve room. Flood 
sources in the control building therefore pose no hazard to equipment in flood zone DGB15.  

C4.2.4 AUXILIARY BOILER FEEDWATER PUMP BUILDING 

Flooding scenarios for the ABFP building comprise failures in main steam, AFW steam, 
boiler feedwater, condensate, fire protection, and city water linesvt 

C4.2.4.1 Rupture of the Fire Protection System in Flood Zone AFW43 

Because valves in flood zone AFW43 are qualified for severe environmental conditions, they 
are not susceptible to spray damage resulting from the rupture of 8-in. fire protection system :piping in that zone. Instead water will propagate through open wire fence door 217 to flood 
zone'AFWl8-2 or flow through open penetrations to flood zone AFW32.  

Consider first the flow to flood zone AFW18-2. Water will accumulate in AFW18-2, as 
outflow is initially restricted to flow under the doors to the yard and flood zones TBL 15 and 

..AFW18-1. At a flood level of 28-in., however, water will reach open louvers and its level 
.will not rise further and thus remain below the critical flood height of the feedwater flow 
control valves in AFW18-2. Critical flood heights will also not be reached in AFW18-1 even 
if the drains in that flood zone fail. Accordingly, this scenario poses no risk of core damage 
and was not examined further.  

Should the louvers in AFW18-2 be closed, however, submergence of the feedwater flow 
control valves is possible. Assuming the guillotine rupture of an 8-in. fire protection system 
at the 55-ft elevation, a flood flow rate of 2116 gpm was calculated. Assuming that all this 
water flows to flood zone AFW18-2 and that the door to the yard from AFW18-2 does not 
fail, the main feedwater flow control valves will be submerged within 26 min. Critical flood 
heights will not be reached in AFW18-1, however. Given that the operators will respond to 
the actuation of the fire protection system and the fact that, if not interrupted, this event is 
essentially a T2 event with a frequency of 3.2 x 1 05/yr, the scenario in which the fire
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protection system ruptures in flood zone AFW43 ruptures and flood water propagates directly 
to flood zone AFW18-2 is an insignificant contributor to core damage frequency.  

Should water from the rupture of fire protection system piping in AFW43 propagate through 
the open pipe penetrations to AFW32, it will accumulate in AFW32 as outflow is restricted to 
gaps under doors. This accumulation is not, however, sufficient to cause submergence and 
closure of AFW steam supply isolation valve PCV-13 1OB. Provided the seals and pipe 
penetrations between flood zones AFW32 and AFW18-1 remain intact, no further flood 
damage will result--no significant accumulations in flood zone AFW18-2 and AFW18-1 will 
result from propagation under doors. Calculations show that sealant should withstand the 18
in. head of water anticipated in AFW32. Furthermore, the seals have been reinforced with 
elastomer. Accordingly, this scenario was deemed inconsequential.  

C4.2.4.2 Rupture of Main Feedwater Piping in Flood Zone AFW43 

The direct consequence of the rupture of the 18-in. main feedwater line in AFW43 is a T2 
-event with automatic isolation of the flood source being initiated by a steam:feed mismatch.  
Before isolation is complete, up to 3876 gal. of water may be released. This volume, 
however, is insufficient to accumulate or cause further damage in AFW32 or AFW18-2. The 
event can therefore be regarded as a T2 event with a 4.9 x 10"/year frequency. Given this 
frequency, this scenario was considered no further.  

C4.2.4.3 Rupture of Main Steam System Piping in Flood Zone AFW43 

The direct consequence of the rupture of the 28-in. main steam lines in AFW43 is a T5 event 
with automatic isolation of the flood source being initiated by a steam:feed mismatch.  
However, because the valves in this flood zone are qualified for operation in a severe 
environment, there will be no other consequences. Given that the predicted frequency of 
MSS line rupture in. flood zone AFW43 is 2. x 105/yr and that this frequency is included in 
the 2 x 1 03/yr frequency of T5 events, this scenario is inconsequential.  

C4.2.4.4 Rupture of the Auxiliary Feedwater Steam Line in Flood Zones AFW43 or 
AFW32 

The rupture of the 4-in. AFW steam line will render the steam-driven AFW pump 
unavailable. It will not, however, initiate a plant shutdown. Furthermore, the probability of 
the AFW steam turbine unavailability because of steam line rupture is estimated to be 
1.6 x 10' percent (assuming a rupture rate of 2 x 10"5/year and a 72 hour allowed outage 
before the plant must be shut down). In contrast, the calculated probability of AFW steam 
turbine unavailability is 0.029. The flood hazards resulting from a rupture of the auxiliary
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feedwater steam line in flood zones AFW43 or AFW32 can therefore be characterized as 
being insignificant.  

C4.2.4.5 Rupture of the Main Feedwater Line in Flood Zones AFW32 or AFW18-2 

The rupture of the 18-in. main feedwater line in flood zone AFW32 will result in a 
steam:feed mismatch and closure of a valve in the feedwater line. While 3876 gal of water 
may be discharged before isolation is complete, only 4 in. of water will accumulate in 
AFW32 and 0.3 in. in AFW18-2. Such water levels will have no effect on equipment in 
these flood zones. The rupture of the main feedwater line will therefore result in a T2 event.  
Given the frequency of a rupture of the main feedwater line in AFW32 of 9 x 105/year, this 
flooding scenario was examined no further.  

The rupture of the 18-in. main feedwater piping in flood zone AFW18-2 can also treated as a 
T2 initiator with a predicted frequency of 3.2 x 105/year. No additional flooding damage will 
result as the water level in AFW18-2 will not exceed 4.6 in. Given the 0.85/year predicted 

-frequency of otherT2 initiating events, this event can be regarded as being insignificant.  

, C4.2.4.6 Rupture of the Auxiliary Feedwater Steam Line in AFW18-1 

The rupture of the auxiliary feedwater steam line in flood zone AFW18-1 will result in a 
temperature rise and the subsequent closure of the steam supply isolation valves. This will 
render the steam-turbine driven AFW pump unavailable. However, the other AFW pumps 
will not be affected by the steam release as they, and the steam generator level, pressure, and 
flow -instrumentation, are qualified for operation in severe environments. Plant technical'" 
specifications allow 72 hours of operation if an AFW pump is unavailable. The failure of the 
AFW steam line poses no immediate threat to plant operations and was thus examined no 
further.  

C4.2.4.7 Rupture of Condensate Water Line in Flood Zone AFW18-1 

The rupture of the 6- and 8-in. lines from the condensate storage tank in flood zone AFW18-1 
will result in the complete loss of all AFW pumps because of submergence or, possibly, spray 
damage. This event will therefore lead to the loss of the AFW system. Submergence damage 
to steam generator level, main steam pressure, and feedwater flow instrumentation is unlikely 
as these instruments are watertight and environmentally qualified. However, the rupture of 
the condensate may also result in a loss of condenser vacuum and thus in a possible loss of 
the main feedwater system and a plant trip. Should the plant not trip, plant technical 
specifications require that the plant be maintained in a stable configuration on loss of the 
AFW system. In these circumstances, therefore, a T2 or T3 event will result only if the 
operator elects to trip the reactor. Given a 3.4 x 104/year estimated frequency of rupture of
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the condensate line in flood zone AFW18-1 and the fact that core damage may occur should 

the reactor trip or be tripped and one more system fail, this event was examined in more 

detail.  

C4.2.4.8 Rupture of City Water Line in Flood Zone AFW18-1 

The consequences of the rupture of 6- or 8-in. city water lines in flood zone AFW18-1 are 

essentially identical to those of the rupture of the condensate lines but without the possible 

loss of the MFW system (i.e., a T3 event). Accordingly, this scenario was not developed 

further in light of its low frequency (5.4 x 105/year) and the fact two additional systems 

would have to fail for core damage to occur.  

C4.2.4.9 Rupture of Fire Protection System in Flood Zone AFW18-1 

The rupture of the 3-in. fire protection system piping in flood zone AFW18-1 will result in 

the complete. loss of all :AFW. pumps as a result of submergence within 10 min. Damage may 

occur sooner as a result of spray damage. Rupture of the 3-in. fire protection system piping 

will therefore lead to the loss of the AFW system. Submergence damage to steam generator 

level, pressure, and flow instrumentation will not occur, however. Plant technical 

specifications require that the plant be maintained in a stable configuration on loss of the 

AFW system. Therefore, in the absence of other failures while the AFW system is under 

repair, there is no need to pursue this scenario further. Should, however, the operator 

implement a manual shutdown because of the loss of the AFW system, the result will be a 

manual trip with main feedwater/condensate available (i.e., a T3 event). However, for core 

damage to occur, two other systems would have to fail also. Given an 5.1 x 10 5/year 

estimated frequency of rupture of the fire protection system line in flood zone AFW18-1 and 

an estimated frequency of two additional systems failing of 104/year, the frequency of fire 

protection system water line rupture leading to core damage is below the 108 /year cut-off.  

-This event was -therefore considered no further.
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C4.2.5 TURBINE BUILDING

Flooding scenarios for the turbine building comprise failures in the service water, main steam, 
turbine building component cooling water, circulating water, fire protection, 
feedwater/condensate, auxiliary-steam, city water, and primary water systems.  

C4.2.5.1 Rupture of the Fire Protection System in the Turbine Building (Flood Zone 
TBL15) 

The rupture of the 10-in. fire protection system water lines in the turbine building will result 
in the release of water at 7,500 gpm, the run out rate for the fire protection system pumps.  
While the control room staff will be immediately alerted to the problem, it was conservatively 
assumed that 10 min. will elapse before the rupture is isolated. The 75,000 gal. released in 
the interim will drain to the outlet pipe tunnel, condensate pump bay, and inlet bay as well as 
through multiple doors to the yard. In the absence of spray damage, this event can be 
regarded as a T2 event with a frequency of 1.3 x 10"/year. Given the predicted frequency of 
0.85/year for other T2 events, this event can be regarded as being,'inconsequential if there are 
no other consequences.  

However, the rupture of the 60-ft length of fire protection piping within 30 ft of the 6.9 
switchgear may also damage switchgear initiating a loss of offsite power (TI) event in which 
there is no possibility of short term recovery of power. The frequency of such a rupture is 
4.4 x 105/year. As this frequency is very much smaller than the frequency of other causes of 
station blackout accompanied by non-recovery of power, it was eliminated as a source of 
concern.  

Should the rupture of fire protection system piping occur in the section of line above the dike 
protecting door 201 to the control building, water may enter the switchgear room, flood zone 
CTL15-1, through the louver above and the gap under the switchgear room door. Given the 
50-ft distance between the louver and the 480-V switchgear in flood zone CTL15-1, spray 
damage to the switchgear is unlikely. However, submergence damage is possible--assuming a 
500 gpm flow through the open louvers and additional flow under the door between flood 
zones TBL15 and CTL 15-1, the switchgear will be damaged in 6 min. if the drains in CTL15
1 fail to function. Furthermore, this damage may well be compounded by simultaneous spray 
damage to the 6.9-kV switchgear and MCC-312A eliminating the supply of offsite power and 
power from the Appendix R diesel.  

Given the consequences of this event and its 1.8 x 106/yr frequency, this scenario was 
selected for further examination.
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C4.2.5.2 Rupture of the Turbine Building Closed Cooling Water System 

The TBCCW system comprises a closed loop of 500 gal. capacity. It includes 4-in. piping 
and a head tank. While make-up to the head tank is provided by a 1-in city water line, make
up is not automatic and thus rupture of the TBCCW system will result in the rapid release of 
up to 500 gal. but no subsequent continued outflow. This event poses no risk of submergence 
damage to the equipment in the turbine building. Furthermore, TBCCW system rupture will 
not cause spray damage to switchgear. Accordingly, this event was considered no further.  

C4.2.5.3 Rupture of the Main Feedwater System in Flood Zone TBL15 

The rupture of the main feedwater system in the turbine building will result in the release of 
3876 gal. of water before the steam:feedwater mismatch results in the isolation of the rupture.  
This volume of water will cause no flood damage to other equipment in the turbine hall. The 
result of the rupture of the MFW system is essentially a T2 event with a frequency far less 
than 0.85 events/year predicted for all causes. Accordingly, this event was examined no 
further.  

C4.2.5.4 Rupture of the Condensate System in Flood Zone TBL15 

The rupture of the condensate system in the turbine building will result in a rapid plant trip--a 
T2 event. As the predicted frequency of rupture is much less than the frequency of other T2 
events, this event was considered no further.  

C4.2.5.5 Rupture of the Service Water System in Flood Zone TBL15 

The rupture of the 4-in. service water piping in the turbine building will result in a TSWS 
event. It can also cause spray damage to the 6.9-kV switchgear. This possibility, however, 
was explicitly considered in the development of TWSW event trees and, accordingly, is 
examined no further here.  

C4.2.5.6 Rupture of the City Water System in Flood Zone TBL15 

The rupture of the 1-in. city water system in the turbine building will result in a release of 
47 gpm. Therefore, this event will result in neither submergence nor spray damage to the 
6.9-kV switchgear. Accordingly, the event was eliminated as a source of concern.
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C4.2.5.7 Rupture of the Main Steam System in Flood Zone TBL15

The rupture of the main steam system in the turbine building will result in the release of large 
quantities of steam before the steam:feedwater mismatch results in the isolation of the rupture.  
This steam may cause a failure of the 6.9-kV switchgear within the turbine building, causing 
a loss of offsite power. Steam released into the turbine building may also propagate to flood 
zone CTL33-1, damaging the dc power system. The frequency of this event is 9 x 1 05/yr.  
However, as this scenario was modeled as a T5 initiator, it was examined no further here.  

C4.2.5.8 Rupture of the Auxiliary Steam System in Flood Zone TBL15 

The rupture of the auxiliary steam system in the turbine building will result in the release of 
significant quantities of steam that may cause a failure of the 6.9-kV switchgear within the 
turbine building, causing a loss of offsite power. As noted above, steam released into the 
turbine building may also propagate to flood zone CTL33-1, damaging the dc power system.  
The frequency of this event is 2.2 x 104/yr. However, because this scenario was modeled in 
the loss-of-offsite power event and faulttrees, it was examinedfio further in this internal 
flooding analysis.  

C4.3 QUANTITATIVE ANALYSIS 

A number of flooding scenarios remain after screening (Table 4.3.1.1). The rigorous 
quantification of these will now be described.  

C4,23.1 DETAILED ASSESSMENT OF BREAK FREQUENCY 

In the screening analysis, two conservative assumptions were made: 

" All pipe and valve ruptures were assumed to be guillotine ruptures 

* Line rupture frequency data included all ruptures that resulted in release rates exceeding 
50 gpm [7, 8].  

The conservatism in these assumptions results from the facts that the flooding scenarios of 
concern require flow rates considerably in excess of 50 gpm and that most ruptures result in 
flow rates lower than those predicted assuming guillotine rupture [3,7,9]. Two approaches 
can be taken to address the conservatism of the screening analysis: use a lower release rate in 
conjunction with the line and component rupture data from Eide et al. [7] and Jamali [8]; or 
use a frequency/rate of release distribution curve.
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Table 4.3.1.1

Significant Flooding Scenarios that May Lead to Core DamageW 

C4.2. 1.2 Rupture of non-essential service water system in flood zone PAB55 
C4.2.2.2 Rupture of instrument air component cooling water system in flood zones 

CTL33 or CTL15-1 
C4.2.2.3 Rupture of service water system in flood zone CTL15-1 
C4.2.2.4 Rupture of fire protection system in the deluge station (flood zone CTL 15-1) 
C4.2.2.5 Rupture of city water system in flood zone CTL15-2 
C4.2.2.6 Rupture of service water system in flood zone CTL 15-2 
C4.2.2.8 Rupture of fire protection system in flood zone CTL15-3 
C4.2.4.7 Rupture of condensate water line in flood zone AFW1 8-1 
C4.2.5. 1 Rupture of fire protection system in flood zone TBL15
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Justification for selecting a smaller release rate for the low energy piping of concern in 
internal flooding is provided by NRC Standard Review Plan 3.6.1 and Branch Technical 
Position ASB 3-1 and its appendices. This plan recomends that discharge be assumed to 
occur through a through-the-wall crack of much smaller area than that assumed in guillotine 
rupture. However, limiting maximum release rates to values below the flow rates achieved 
following guillotine rupture prejudges the mechanism of failure and precludes even the 
possibility of core damage accident sequences being initiated by internal flooding in scenarios 
in which guillotine rupture but not through-the-wall cracks initiate the accident sequence.  
Such an approach is less than conservative because catastrophic failures are more likely to 
result from operator error or design and construction errors (such as water hammer, the 
improper handling of dynamic loads, or undetected fabrication errors) than from fatigue or 
conventional flaw initiation and growth [10]. This approach also ignores the possibility of 
lesser cracks growing to guillotine ruptures if subjected to dynamic loads. For these reasons 
it was judged more rigorous to proceed using the empirical leak rate/frequency distribution 
developed by Prugh [9].  

Prugh defined a probability density function for release rate in terms of the release rate 
- resulting from guillotine rupture: 

". f=fG( W )-() 
2wG-w 

where: 

fG = probability density for guillotine rupture, 

-w is the flow rate, 

wG is the flow rate for guillotine rupture, and 

n is an exponent (0.5 for lines, 1.0 for flanges, and 0.9 for valves).  

Combining this distribution with the rupture data from Eide et al. [7] or Jamali [8], expressing 
flow rates in gpm, the probability of rupture can be expressed as: 

wG 

f0fG W )-ndw (2) 
50 W W
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Therefore, the probability of rupture resulting in a flow rate greater than w., the minimum 
flow rate of concern, is: 

f ( W).fdw 

p(w.) * (3)G 
WG I -)ndw 

50 

By determining the minimum flow rate of concern for each of the remaining accident 
scenarios, the frequencies of the initiating events can be more closely defined.  

For releases that trigger an alarm and an immediate operator response, the minimum flow rate 
of concern is the minimum flow rate that will initiate the accident sequence before the flow 
can be terminated or mitigated. Such releases include ruptures of fire protection system lines 
and ruptures of the service water headers. However, for floods that will be detected by plant 
staff -only, as they- make their rounds (assuming it is detected before accident sequence 
initiation), the situation is more complicated. Consider the case in which plant staff enter 
zones with an interval T between inspections. The minimum flow rate of concern will vary 
according to the time at which the release occurs (i.e., according to the time remaining before 
plant staff arrive on their rounds). Furthermore, there will be a period immediately prior to 
the arrival of plant staff in the flood zone during which even flow resulting from guillotine 
rupture will be insufficient to cause damage before flooding is terminated or mitigated. This 
situation can be described mathematically as follows: 

Probability of accident sequence initiation, given rupture 

4fp (w T- t) dt (4) 

0 

where 

T. =latest time in interval T at which flooding (assuming a guillotine rupture) can cause 
accident initiation 

w.(T-t)= the minimum flow rate required over a period T-t to initiate the accident 
sequence 

p(w.) = probability that the flow rate exceeds the flow rate, w. [defined in equation (3)].
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The resulting revised initiating event frequencies calculated using equations (3) and (4) are 
presented in Table 4.3.1.2. It should be noted that the use of the -0.5 exponent in equations 
(3) and (4) will lead to a higher relative frequency of large release rates than was assumed in 
the Surry IPE.

Table 4.3.1.2 
Recalculation of Internal Flooding Event Frequencies 

Scenario Event description Do Flow rate Time to Rupture Probability Drain Initiator 
drains with mitigate frequency of accident status frequency 
function guillotine /inspection (/year) sequence probability (/year) 
? rupture interval initiation 

(gpm) (sec.) given 
rupture 

C4.2.1.2 PAB55--rupture No 22500 600 3.3 x 10.' 0.043 0.1 1.43 x 10
NESW header 

Yes 22500 600 0.043 0.9 

C4.2.2.2 CTLI5-1- No 170 28800 2.36 x 104  0.894 0.1 2.11 x 10.5 

-IACCW rupture 

C4.2.2.3 CTLI5-I-SWS No 1359 28800 7.7 x 10-6  0.959 0.1 5.36 x-406 
rupture 

Yes 1359 28800 0.667 0.9 

C4.2.2.4 CTLI5-1--FPS No 7500 600 3.4 x 10.5  0.810 0.1 2.62 x 10" 

rupture 
Yes 7500 600 0.762 0.9 

C4.2.2.5 CTLl5-2-city No 256 28800 2.1 x 10-' 0.447 0.1 9.30 x 10' 
water line 
rupture 

C4.2.2.6 CTL15-2--SWS No 1359 28800 8 x 10-6 , 0.777 0.1 2.91 x 10-6 
rupture 

Yes 1359 28800 0.314 0.9 

C4.2.2.8 CTLl5-3--fire No 2492 600 .8.3 x 10"' 0.378 0.1 2.29 x 10.' 
protection system 
rupture Yes 2492 600 0.265 0.9 

C4.2.4.7 AFW18-1-- No 8588 600 9.8 x 10"1 0.640 0.1 5.57 x 10"' 
condensate line 
rupture Yes 8588 600 0.558 0.9 

C4.2.5.1 TBL15--fire No 7500 600 2 x 10-6 0.322 0.1 3.51 x 10-7 

protection system 
rupture Yes 7500 600 0.174 0.9
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C4.3.2 EVENT TREES

The nine potentially significant flooding scenarios identified from the screening analysis were 
-. grouped into four sets: 

" Rupture of the non-essential service water header on the 55-ft elevation of the primary 
auxiliary building (C4.2.1.2). This event devolves into a loss-of-component-cooling water 
event coupled with the failure of the RHR pumps (and thus the ability to sustain long
term core cooling).  

" The failure of 480-Vac switchgear in the control building switchgear room resulting in 
both a reactor trip and a non-recoverable loss of safety-related switchgear. Damage to the 
480-Vac switchgear can be caused by: 

- Rupture of the IACCW system in the switchgear room coupled with a failure of the 
drains (C4.2.2.2) 

- Rupture of the service water system in the switchgear room (C4.2.2.3), the 15-ft 
elevation HVAC room (C4.2.2.6) 

Rupture of the fire protection system in the deluge room adjacent to the switchgear 
room (C4.2.2.4), or the control building east stairwell (C4.2.2.8) 

Rupture of the city water line in the control building 15-ft elevation HVAC room 
coupled with a failure of the drains (C4.2.2.5).  

In these scenarios, damage can be prevented by operation of the turbine-driven AFW 
pump and alignment of alternative safe shutdown equipment to MCC-312A.  

" Rupture of fire protection system piping above the entrance to the fire protection system 
in the turbine building above the entrance to the switchgeartroom (C4.2.5.1). This 
rupture might result in water being sprayed into the switchgear room (where it might 
caused submergence damage) and in spray damage to the 6.9-kV switchgear and MCC
312A, the Appendix R diesel generator switchgear.  

* Rupture of the condensate line in the auxiliary feedwater pump room (C4.2.4.7). This 
event might cause loss of both the auxiliary and main feedwater systems.  

Event trees were constructed for the four sets of flood scenarios.
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C4.3.2.1 Event Tree for Rupture Non-Essential Service Water System in Flood Zone 
PAB55 

The event tree for rupture of the non-essential service water header coupled with RHR pump 
failure is shown in Figure 4.3.2.1. The top events shown in the event tree are defined as 
follows: 

Transient Initiator (TP55). Rupture of the non-essential service water header in flood zone 
PAB55. Subsequently, the RHR pumps suffer flood damage and the operator initiates a 
manual scram.  

RPS Scram (C). Success implies all, or all but one, control rods are inserted into the reactor 
core. Failure leads to an anticipated transient without scram (ATWS) event.  

Offsite ac Power Available (1i). Success implies offsite ac power is available. Failure 
leads to a demand for onsite ac power.  

Pressurizer PORV Recloses "After Opening During Transien-t'P). Success implies 
reclosure of open PORVs when RCS pressure drops below the closure setpoint. The failure 
of one or two PORVs to reclose is designated as a "P" event.  

Reactor Coolant Pump Seal LOCA Occurs (SLOCA). Success implies back-up city water 
" flow is aligned within 60 minutes to restore charging pump cooling and maintain charging 
* pump operation for RCP seal injection. Failure leads to RCP seal LOCAs.  

Auxiliary Feedwater System Secondary Cooling (AFW). Success of AFW in removing 
core'heat implies that a motor- or steam-driven pump provides feedwater to at least one steam 
generator.  

'Primary Cooling Bleed-and-Feed (FB). This event is considered in sequences in which 
AFW secondary cooling fails. Success implies the manual openiiig of the PORVs to reduce 
RCS pressure (bleed) and the injection of water via HHSI pumps for core cooling (feed).  

High-Head Safety Injection (HHI). This event is considered for sequences that entail bleed
and-feed operation, a stuck-open PORV, or a RCP seal LOCA. Success implies that at least 
one pump injects water into at least one 2-in. RCS cold leg. Failure requires that alternative 
core cooling be established.  

Containment Fan Coolers (CFC). Success of the fan coolers in containment decay heat 
removal implies the operation of at least three fan coolers in their emergency mode and of 
two essential service water pumps. Failure requires alternative methods for containment decay 
heat removal. Furthermore, loss of service water precludes long-term decay heat removal by 
the containment fan coolers.
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Containment Spray System (CSS). Success implies an adequate RWST inventory and the 
use of at least one containment spray pump to provide early containment decay heat removal.  
Containment spray operation can continue after RWST depletion if a portion of the long-term 
recirculation core cooling flow is diverted to the containment spray headers. However, loss of 
component cooling water and the RHR pumps both preclude long-term decay heat removal by 
the RHR exchangers and thus the use of containment recirculation spray for containment 
pressure control.  

Transient Sequences. In defining a sequence, a slash (/) preceding an event designator 
indicates the event is a success., Asterisks (*) separate the event designators.  

Sequence TP55-1: TP55*/C*IBl*JP*/SLOCA*/AFW. A rupture of the non-essential 
service water header in flood zone PAB55 causes a loss of component cooling water transient 
(TP55). Plant procedures require a manual reactor trip. The reactor scrams (/C). Offsite ac 
power to the 6.9-kV buses is available (/B1). The pressurizer PORVs reclose, if opened (/P).  
To prevent RCP seal degradation following the loss of component cooling to the RCP seals 
and charging pumps, the operator aligns the city water back-up cooling supply to the charging 
pumps, restoring charging pump seal injection flow to the RCP s§eals (/SLOCA). The main 
feedwater system is tripped. The AFW system is initiated and removes core decay heat 
through the steam generators (/AFW). Continued AFW operation allows eventual hot 
shutdown. A safe core and containment result.  

Sequence TP55-2: TP55*/C*/Bl*/P*/SLOCA*AFW*/HHI*/FB*/CFC. Same as sequence 
TP55-1 except that the AFW system fails to remove core decay heat through the steam 
generators (AFW). Because RCS pressure remains above the- high-head safety injection 
system pump shut-off head, the operator opens all PORVs, effectively inducing an RCS 
LOCA. As RCS water inventory decreases, RCS pressure falls enough to allow high-head 
safety injection system core cooling (/HHI) and RCS bleed-and-feed operation (/FB).  
Subsequently, with containment pressure increasing because of PORV opening, the fan coolers 
start in their emergency mode of operation to provide containment overpressure control 
(/CFC). Because the loss of component cooling water causes'the' recirculation system pumps 
to be unavailable for long-term core cooling and both RHR pumps are unavailable, long-term 
core cooling cannot be maintained. Core damage results.  

Sequence TP55-3: TP55*/C*/Bl*/P*/SLOCA*AFW*/HHI*/FB*CFC*/CSS. Same as 
sequence TP55-2 except that the fan coolers fail to start on high containment pressure (CFC).  
The containment spray system (/CSS) then initiates when containment pressure reaches 22.5 
psig. However, upon RWST depletion, no effective means of containment heat removal 
exists. This sequence results in core damage.  

Sequence TP55-4: TP55*/C*/Bl*/P*/SLOCA*AFW*/HHI*/FB*CFC*CSS. Same as 
sequence TP55-3 except that early containment spray operation fails. Core damage results.
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Sequence TP55-5: TP55*/C*/BI*/P*/SLOCA*AFW*FB*/CFC. Same as sequence TP55-2 
except that the PORVs fail to open when the operator attempts to establish bleed-and-feed 
operation (FB). This prevents operation of the high-head safety injection system. With low
.head..safety injection precluded, this sequence results in core damage.  

Sequence TP55-6: TP55*/C*/Bl*/P*/SLOCA*AFW*FB*CFC*/CSS. Same as sequence 
TP55-5 except that the fan coolers fail to start (CFC) on high containment pressure.  
Containment pressure control is then provided by the containment spray system (/CSS). This 
sequence results in core damage.  

Sequence TP55-7: TP55*/C*/Bl*/P*/SLOCA*AFW*FB*CFC*CSS. Same as sequence 
TP55-5 except that both the fan coolers and containment spray system fail to provide early 
containment pressure control (CFC*CSS). This sequence results in core damage.  

Sequences TP55-8 to TP55-10. Same as sequences TP55-5 to TP55-7 except that bleed-and
feed operation is precluded because high-head safety injection fails (HHI). Unable to 
depressurize the RCS for low-head injection, RCS boil-off occurs at the PORV setpoint.  

.These sequences .result in core damage.  

Sequences TP55-11 to TP55-16. Same as sequences TP55-2 to TP55-7 except that auxiliary 
feedwater is available for secondary heat removal (/AFW) but alignment of back-up city water 
cooling supply to the charging pumps fails. With loss of component cooling water and no 
charging pump flow to the RCP seals, seal degradation and RCP seal LOCAs occur 
(SLOCA). Core damage results in all cases.  

Sequences TP55-17 to TP55-22. Same as sequences TP55-11 to TP55-16 except that 
auxiliary feedwater is unavailable for secondary heat removal (AFW). Core damage results in 
all cases.  

Sequences TP55-23 to TP55-34. Same as sequences TP55-11 to TP55-22 except that a 
single PORV fails to reclose, causing a breach in RCS integrity. No seal LOCA occurs but 
core damage results.  

Sequences TP55-35 to TP55-46. Same as sequences TP55-23 to TP55-34, except that a RCP 
seal LOCA occurs in addition to the stuck-open PORV. Core damage results.  

Sequence TP55-47: TP55*/C*B1. A loss of component cooling water transient (TP55) 
occurs. A manual reactor trip is required and the reactor scrams (/C). Subsequently, offsite 
ac power to the 6.9-kV buses is unavailable (B1). At this point the sequence frequency is 
<1 08/year, and additional failures leading to core damage would result in still lower 
probabilities. Therefore, the sequence was not developed further.  

Sequence TP55-48: TP55*C. A loss of component cooling water transient (TP55) occurs, 
requiring a manual reactor trip. The control rods are not inserted into the core (C). At this
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point, the sequence frequency is ~10"8/year, and any additional failures leading to core damage 
would result in a lower frequency. Therefore, the sequence was not developed further.  

C4.3.2.2 Event Tree for Loss of 480-Vac Switchgear in Flood Zone CTL15-1 

The event tree for loss of the 480-Vac switchgear is shown in Figure 4.3.2.2. The top events 
shown in the event tree are defined as follows: 

Transient Initiator (TC15). Flooding causes non-recoverable damage to the 480-Vac 
switchgear in the control building switchgear room.  

Pressurizer PORV Recloses After Opening During Transient (PORV). Success implies 
reclosure of open PORVs when RCS pressure drops below the closure setpoint. The failure 
of one or two PORVs to reclose is designated as a "PORV" event.  

Power is Supplied from MCC-312 (MCC-312A). MCC-312A provides power to CCW 
pump 32, service water pump 38, and charging pumps 31 or 32.," MCC-312A in turn receives 
power from the 6.9-kV power supply (bus 1).  

RCP Seal LOCA (RCP-LOCA). During this incident, insufficient seal cooling exposesithe 
RCP seals to RCS pressure and temperature. Given RCP seal materials, the seals may fail 
and-an RCP seal LOCA will result. Success for this event implies that no RCP seal LOCA 
occurs; failure implies an RCP seal LOCA occurs and the core is uncovered.  

Auxiliary Feedwater System Turbine-Driven Secondary Cooling (AFWT). Core heat 
removal during this incident implies the use of the steam-turbine-driven AFW pump to 
provide feedwater to at least one steam generator.  

The transient sequences follow. In defining a sequence, a slash (/) preceding an event 
designator indicates the event is a success. Asterisks (*) separate the event designators.  

Sequence TC15-2:- TC15*fPORV*/MCC-312A*/RCP-LOCA*/AFWT. Control building 
switchgear suffers flood damage. The reactor is shut down. Should the pressurizer PORVs 
open, they reclose (/PORV). Power is supplied from 6.9-kV buses by MCC-312A to 
alternative safe shutdown equipment (/MCC-312A). RCP seal failures do not occur (/RCP
LOCA). Without main feedwater, operation of the auxiliary feedwater system is required.  
Although the loss of switchgear renders all motor-driven AFW pumps inoperable, the steam
turbine-driven AFW pump starts and removes core decay heat through the steam generators 
(/AFWT). No core damage results.
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Sequence TC15-3: TC15*/PORV*/MCC-312A*/RCP-LOCA*AFWT. Same as sequence 
TC15-2 except that the turbine-driven AFW pump fails. Unable to remove core decay heat, 
core damage results.  

Sequences TC15-4 and TC15-5. Same as sequences TC15-2 and TC15-3 except that an 
RCP seal LOCA occurs. Core damage results.  

Sequence TC15-6: TC15*/PORV*MCC-312A*/AFWT. Control building switchgear 
suffers flood damage. The reactor is shut down. If opened, the PORVs reclose (/PORV).  
Power is not supplied to MCC-312A (MCC-312A). RCP seal failures occur and the core is 
uncovered. Core damage results.  

Sequence TC15-7: TC15*/PORV*MCC-312A*AFWT. Same as sequence TC15-6, except 
that the steam-turbine driven AFW pump fails. Core damage results.  

Sequence TC15-8: TC15*PORV*/AFWT. Control building switchgear suffers flood 
damage. The reactor is shut down. A pressurizer PORV opens but fails to reclose (PORV).  
Core damage results.  

Sequence TC15-9: TC15*PORV*AFWT. Same as sequence TC15-8, except that the steam
turbine driven AFW pump fails. Core damage results.  

C4.3.2.3 Event Tree for Rupture of the Turbine Building Fire Protection System and 
Subsequent Loss of 480-Vac Switchgear in Flood Zone CTL15-1 

The event tree for rupture of the turbine building fire protection system and loss of the 
480-Vac switchgear is shown in Figure 4.3.2.3. The top events shown in the event tree are 
defined as follows: 

Transient Initiator (TT15). Flooding initiated by the rupture of'fire protection system 
piping in the turbine building outside the control building switchgear room causes non
recoverable damage to the 480-Vac switchgear.  

RPS Scram (C). Success implies all, or all but one, control rods are inserted into the reactor 
core. Failure leads to an anticipated transient without scram (ATWS) event.  

Offsite ac Power Available (1). Success implies offsite ac power is available. Failure may 
be caused by spray damage resulting from the initiating event. Failure required the starting 
and alignment of the Appendix R diesel generator.

C-93



L CD 

B 

VNT a cc 

SIEUENCES 9-14 IVELOPEO LIKE 'A* AaOVff -14 SANE as 1

ISEUENCES 15-1l OEVELOPED LIKE W AOIVE 0-18 lAE AN 7-1 

aUUENCE ROT DEVELOPE 
n  

IEUINCE NOT "ODEVLOPED 

KEY! 

OK - COPE COOLANT I PMOVElDO. CONTAININT IAT PENOVAL I PROVIDED 

CO - CORE DAMAGE 

Figure 4.3.2.3 Turbine, Building Firotection System Rupture Event Tree



Pressurizer PORV Recloses After Opening During Transient (PORV). Success implies 
reclosure of open PORVs when RCS pressure drops below the closure setpoint. The failure 
of one or two PORVs to reclose is designated as a "PORV" event.  

Power from MCC-312A Unavailable (MCC-312A). Spray damage or random failures 
render MCC-312 unable to provide power to CCW pump 32, service water pump 38, and 
charging pumps 31 or 32.  

RCP Seal LOCA (RCP-LOCA). During this incident, insufficient seal cooling exposes the 
RCP seals to RCS pressure and temperature. Given RCP seal materials, the seals may fail 
and an RCP seal LOCA will result. Success for this event implies that no RCP seal LOCA 
occurs; failure implies an RCP seal LOCA occurs and the core is uncovered.  

Auxiliary Feedwater System Turbine-Driven Secondary Cooling (AFWT). Core heat 
removal during this incident implies the use of the steam-turbine-driven AFW pump to 
provide feedwater to at least one steam generator.  

The transient sequences follow. In'defining a sequence, a slash' (f preceding an event 
designator indicates the event is a success. Asterisks (*) separate the event designators.  

Sequence TT15-1: TT15*/C*/BI*/PORV*/MCC-3i2A*/RCP-LOCA*/AFWT. Control' 
building switchgear suffers flood damage as a result of the rupture of fire protection system 
piping in the turbine building. The reactor scrams (/C). The 6.9-kV switchgear suffer no 
spray damage and offsite power continues to be available (/B1). If opened, the pressurizer 
PORVs reclose (/PORV). The 6.9-kV buses supply power to MCC-312A (/MCC-312A).  
RCP:seal failures do not occur (/RCP-LOCA). The steam-turbine-driven AFW pump starts 
and removes core decay heat through the steam generators (/AFWT). No core damage results.  

Sequence TT15-2: TT15*/C*/BI*/PORV*/MCC-312A*/RCP-LOCA*AFWT. Same as 
sequence TT15-1 except that the turbine-driven AFW pump fails. Unable to remove core 
decay heat, core damage results.  

Sequences TT15-3 and TT15-4. Same as sequences TT15-1 and TT15-2 except that an RCP 
seal LOCA occurs. Core damage results.  

Sequence TT15-5: TT15*/C*/BI*/PORV*MCC-312A*/AFWT. Control building 
switchgear suffers flood damage as a result of the rupture of fire protection system piping in 
the turbine building. The reactor scrams (/C). The 6.9-kV switchgear suffers no spray 
damage (/B1). If opened, the pressurizer PORVs reclose (/PORV). Power from MCC-312A 
is unavailable (MCC-312A) and as a result an RCP seal LOCA occurs. The steam-turbine
driven AFW pump starts and removes core decay heat through the steam generators (/AFWT).  
Core damage results.
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Sequence TT15-6: TT15*/C*BI*/PORV*MCC-312A*AFWT. Same as sequence TT15-5 
except that the turbine-driven AFW pump fails. Core damage results.  

Sequence TT15-7: TT15*/C*/BI*PORV*/AFWT. Control building switchgear suffers 
flood damage as a result of the rupture of fire protection system piping in the turbine 
building. The reactor scrams (/C). The 6.9-kV switchgear does not suffer spray damage 
(/B1). Pressurizer PORVs open but fail to reclose (PORV). The steam-turbine-driven AFW 
pump starts and removes core decay heat through the steam generators (/AFWT). Core 
damage results.  

Sequence TT15-8: TT15*/C*/BI*PORV*AFWT. Same as sequence TT15-5 except that 
the turbine-driven AFW pump fails. Core damage results.  

Sequence TT15-9 to TT15-16. Same as sequences TT15-1 to TT15-8 except that spray 
damage renders the 6.9-kV switchgear unavailable.  

Sequence TT15-17: TT15*C. Control building switchgear suffers flood damage as a result 
of the rupture of fire protection system piping in the turbine building. The control rods are 
not inserted into the core (C). At this point, the sequence frequency is -108 /year, and any 
additional failures leading to core damage would result in a lower frequency. Therefore, the 
sequence was not developed further.  

C4.3.2.4 Event Tree for Rupture of the Condensate Line in the Auxiliary Feedwater 
Pump Room, Flood Zone AFW18-1 

The event tree for rupture of the condensate line in flood zone AFW18-1 is shown in Figure 
4.3.2.4. The top events shown in the event tree are defined as follows: 

Transient Initiator (TA18). Flooding initiated by the rupture of condensate line in the 
auxiliary feedwater pump room, AFW18-1. This event causes loss of the AFW system and 
potential loss of the MFW system.  

RPS Scram (C). Success implies all, or all but one, control rods are inserted into the reactor 
core. Failure leads to an anticipated transient without scram (ATWS) event.  

Offsite ac Power Available (B1). Success implies offsite ac power is available. Failure 
leads to a demand for onsite ac power.  

Main Feedwater System (MFW). Success implies that one main feedwater pump provides 
feedwater to at least one steam generator. Failure requires bleed-and-feed core cooling.
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Pressurizer PORV Recloses After Opening During Transient (PORV). Success implies 

reclosure of open PORVs when RCS pressure drops below the closure setpoint. The failure 

of one or two PORVs to reclose is designated as a "PORV" event.  

Primary Cooling Bleed-and-Feed (FB). Success implies the manual opening of the PORVs 

to reduce RCS pressure (bleed) and the injection of water via HHSI pumps for core cooling 

(feed).  

High-Head Safety Injection (IIHI). This event is considered for sequences that entail bleed

and-feed operation, a stuck-open PORV, or a RCP seal LOCA. Success implies that at least 

one pump injects water into at least one 2-in. RCS cold leg. Failure requires that alternative 

core cooling be established.  

Containment Fan Coolers (CFC). Success of the fan coolers in containment decay heat 

removal implies the operation of at least three fan coolers in their emergency mode and of 

two essential service water pumps. Failure requires alternative methods for containment decay 

heat removal.  

Containment Spray System (CSS). Success implies an adequate RWST inventory and the 

use of at least one containment spray pump to provide early containment decay heat removal.  

Containment spray operation can continue after RWST depletion if a portion of the long-term 

recirculation core cooling flow is diverted to the containment spray headers.  

High-Head Recirculation Core Cooling (OHR). Success implies that high-head 

recirculation core cooling is established to remove decay heat. Failure leads to the absence of 

long-term decay heat removal and core damage.  

The transient sequences follow. In defining a sequence, a slash (/) preceding an-event 

designator indicates the event is a success. Asterisks (*) separate the event designators.  

Sequence TA18-1: TA18*/C*/BI*/MFW. The condensate return line in AFW18-1 ruptures, 

causing loss of the AFW system. The operators elect to trip the reactor. The reactor scrams 

(/C). Offsite ac power to the 6.9-kV buses is available (/B1). Secondary core cooling is 

maintained using the main feedwater system (/MFW). Hot shutdown and a safe core and 

containment result.  

Sequence TA18-2: TA18*/C*/BI*MFW*/PORV*/HHI*/FB*/CFC*/OHR. Same as 

sequence TA18-1 except that flood damage or other problems preclude the use of the MFW 

system to provide secondary cooling. Instead core cooling is established using high-head 

safety injection system core cooling (/HHI) and RCS bleed-and-feed operation (/FB). If 

opened, the pressurizer PORVs reclose (/PORV). Subsequently, with containment pressure 

increasing because of PORV opening, the fan coolers start in their emergency mode of 

operation to provide containment overpressure control (/CFC). The operators initiate high

head recirculation core cooling (/OHR). A safe core and containment result.
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. Sequence TA18-3: TA18*/C*/BI*MFW*/PORV*/HHI*/FB*/CFC*OHR. Same as sequence TA18-2 except that the operators fail to initiate high-head recirculation core cooling 
,(OHR). Core damage results.  

Sequence TA18-4: TA18*/C*/BI*MFW*/PORV*/HHI*/FB*CFC*/CSS*/OHR. Same as 
sequence TA18-2 except that the fan coolers fail to start on high containment pressure (CFC).  

,The containment spray system (/CSS) then initiates when containment pressure reaches 
22.5 psig. A safe core and containment result.  

Sequence TA18-5: TA18*/C*/B1*MFW*/PORV*/HHI*/FB*CFC*/CSS*OHR. Same as 
sequence TA18-4 except that the operators fail to initiate high-head recirculation core cooling 
(OHR). Core damage results.  

Sequence TA18-6: TA18*/C*/BI*MFW*/PORV*IHHI*/FB*CFC*CSS*/OHR. Same as 
sequence TA18-4 except that early containment spray operation fails (CSS). A safe core and 
containment result.  

Sequence TA18-7: TA18*/C*/BI*MFW*/PORV*/HHI*/FB*CFC*CSS*OHR. Same as 
'sequence TA18-6 except that the operators fail to initiate high-head recirculation core cooling 
(OHR). Core damage results.  

Sequences TA18-8 to TA18-10: Same as sequences TA18-2 to TA18-7 except that the 
4- operator fails to establish bleed-and-feed operation (FB). This prevents operation of the 
08 . high-head safety injection system and thus recirculation core cooling, regardless as to whether 

the containment spray and containment fan coolers function. Core damage results.  

Sequences TA18-11 to TA18-13. Same as sequences TA18-8 to TA18-10 except that bleed
:and-feed operation and recirculation core cooling is precluded because high-head safety 
injection fails (HHI). Core damage results.  

Sequences TA18-14 to TA18-25. Same as sequences TA18-2 to TA18-13 except that the 
pressurizer PORVs fail to reclose after opening (PORV).  

Sequence TA18-26: TA18*/C*B1. The condensate line ruptures in AFW18-1. The reactor 
scrams (/C). Subsequently, offsite ac power to the 6.9-kV buses is unavailable (B1). At this 

,point the sequence frequency is <10"8/year, and additional failures leading to core damage.  
would result in still lower frequencies. Therefore, the sequence was not developed further.  

.Sequence TA18-27: TA18*C. The condensate line ruptures in flood zone AFW18-1. The 
operators elect to scram the reactor. The control rods are not inserted into the core (C). At 

:this point, the sequence frequency is _10
8/year, and any additional failures leading to core 

damage would result in a lower frequency. Therefore, the sequence was not developed 
further.
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C4.3.3 QUANTIFICATION

The event trees described in Section C4.3.2 were quantified using the data prepared for the 
other event trees (Section 3) and sequence probabilities calculated. These probabilities were 
then combined with the initiating event frequences (Table C4.3.1.2) to determine the 
contribution of internal flooding to the core damage frequency. The calculations are presented 
in Table 4.3.3.1. The total contribution of internal flooding to the mean core damage 
frequency is 6.51 x 10-6/yr. Three internal flooding scenarios are responsible for 84 percent of 
this contribution and have estimated frequencies greater than 1 06/yr: 

m The rupture of the instrument air closed cooling water system in the control building 
switchgear room (case C4.2.2.2)--l.42 x 10-6/yr 

m The rupture of the fire protection system in the control building switchgear room (case 
C4.2.2.4)--1.76 x 106/yr 

* The rupture of the fire protection system in the control building east stairwell (case 
C4.2.2.8)--2.00 x 10 6/yr
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Table 4.3.3.1

Internal Flooding Event Tree Quantification
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Initiator Contribution 

Section Event description frequency to CDF 

(/year) (/year) 

C4.2.1.2 PAB55--rupture NESW header 1.43 x 10-6 3.02 x 10-8 

C4.2.2.2 CTL15-1--IACCW system rupture 2.11 x 10.5  1.42 x 10-6 

C4.2.2.3 CTL15-1--SWS rupture 5.36 x 106 3.60 x 10-7 

C4.2.2.4 CTL15-1--fire protection system rupture 2'.62x 10-  1.76 x 10-6 

C4.2.2.5 CTL15-2--city water line rupture 9.30 x 10-7  6.15 x IV 

C4.2.2.6 CTL15-2--SWS rupture 2.91 x 10-6 2.12 x 10-7 

C4.2.2.8 CTL15-3--fire protection system rupture 2.29 x 10.' 2.00 x 10-6 

C4.2.4.7 AFW18-1--condensate system rupture 5.57 x 10' 2.50 x 10-7 

C4. 25.1 TBL15--rupture fire protection system 3.51 X 10-7 6.48 x 10-



Section C5 O 

CONCLUSIONS AND-RECOMMENDATIONS 

Internal flooding can initiate or exacerbate a core damage accident. A large number of 
flooding scenarios were evaluated and subjected to deterministic and probabilistic analyses.  
From these analyses, it was concluded that three flooding scenarios have estimated frequencies 
exceeding 1 06/yr: 

" The rupture of the instrument air closed cooling water system in the control building 
switchgear room (case C4.2.2.2) 

" The rupture of the fire protection system in the control building switchgear room (case 
C4.2.2.4) 

" The rupture of the fire protection system in the control building east stairwell (case 
C4.2.2.8).  

The scenarios can be mitigated by relatively simple measures should cost-benefit analyses and 
detailed engineering analyses show mitigation to be desirable: 

" Replace the automatic make-up to the instrument air closed cooling water system tank 
with manually controlled make-up or make-up that is restricted to the normally 
anticipated leak rate. While automatic make-up was presumably installed to compensate 
for possible leaks, it is clearly counter-productive if large continued leaks lead to the 
accumulation of water within the control building switchgear room. The elimination of 
automatic make-up with a high flow rate eliminates case C4.2.2.2, rupture of the IACCW 
system, as a source of concern.  

" Prevent a rupture of the fire protection system in the deluge room from flooding the 
control building switchgear room. This could be accomplished by closing the open door 
between the deluge room and switchgear room and establish a means to ensure that water 
escaping into the deluge room is discharged to the turbine building or outside. This 
action would eliminate case C4.2.2.4 as a source of concern. Alternatively, the 
contribution to core damage of accident sequences initiated by rupture of the fire 
protection system in the deluge room could be reduced significantly by routine non
destructive examination of the valves, welds and pipes in that room and by implementing 
maintenance -isolation procedures for fire protection equipment in that room that require 
independent verification, with written check-off procedures, of valve closure.  

" Replace the present door between the control building switchgear room and the control 
building east stairwell with a water-tight door. Because the curb below this door is 
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higher than the critical flood height of the 480-Vac switchgear, drainage through gaps 
beneath the door will not mitigate flooding initiated within the switchgear room. They 
will, however, allow floods originating in the control building east stairwell or AC 
equipment room to propagate into the switchgear room and damage the switchgear. The 
replacement of the existing door with a water-tight door will therefore eliminate case 
C4.2.2.8, rupture of the fire protection system in the control building east stairwell, as a 
source of concern. Alternatively, drainage of flood zone CTL15-3, the control building 
east stairwell, into the diesel generator valve room could be enhanced to prevent water 
from flowing into the control building switchgear room from the stairwell.  

The susceptability of the plant to internal flooding could also be reduced if a number of other 
steps are taken: 

" Ensure that the floor drains within the control building function properly.  

" Enhance drainage of flood zone CTL15-1, the control building switchgear room by 
installing a trench, with water trap, to allow flow into the diesel generator valve room. A 
trench may well mitigate the effects of service water and fire protection system rupture in 
the switchgear room.  

" Install shields to prevent the IACCW line from spraying switchgear in flood zone 
CTL15- 1.  

* Implement procedures to direct the operators to use SOP-EL-12 to align the alternative 
•safe shutdown equipment to MCC-312A should power from all 480-Vac safeguard buses 
be lost while offsite power is available. Power to MCC-312A can be supplied via the 
6.9-kV swit!hgear.  

* Implement maintenance isolation procedures to require independent verification of water 
line isolation immediately prior to the start of maintenance should this maintenance 
require the opening of water lines in the control building.

C-103



Section C6 

REFERENCES 

[1] Nuclear Safety Analysis Center, "Oconee PRA: A Probabilistic Risk Assessment of 

Ocenee Unit 3," Electric Power Research Institute, Report NSAC/60, 1984.  

[2] Virginia Power, "Probabilistic Risk Assessment--Surry Nuclear Plant, Units 1 and 2," 

Richmond, Va, August 1991.  

[3] Virginia Power, "Internal Flooding Analysis Supplemental Report, Surry Nuclear Plant, 

Units 1 and 2," Richmond, Va, November 1991.  

[4] Frank A. Lees, "Loss Prevention in the Process Industries," Vol. 1, Butterworths, 
Boston, 1986, p 417.  

[5] Crane Co., "Flow of Fluids Through Valves, Fittings, and Pipe," Technical Paper No.  

410, New York, NY, 1980 

[6] E. F. Brater and H. W. King, "Handbook of Hydraulics," 6th Edition, McGraw-Hill 
Book Company, New York, 1976.  

[7] S. A. Eide, et al., "Component External Leakage and Rupture Frequency Estimates," 

Report EGG-SSRE-9639, Idaho National Engineering Laboratory, November 1991.  

[8] K. Jamali, "Pipe Failure Study Update for Commercial Nuclear Power Plants," Electric 

Power Research Institute, Report EPRI TR-100380, July 1992.  

[9] Richard W. Prugh, "Leak Size/Frequency Distribution," Presented at 1992 Process Plant 

Safety Symposium, A.I.Ch.E, February 19, 1992.  

[10] S. H. Bush, "Statistics of Pressure Vessel Piping Failures," Journal of Pressure Vessel 
Technology, p 225, August 1988.

C-104



APPENDIX D 

SYSTEM DEPENDENCIES



Table of Contents

DI Accumulator System Dependencies D-1 

D2 Auxiliary Feedwater-System Dependencies D-2 

D3 Control Building Ventilation System Dependencies D-6 

D4 Component Cooling Water System Dependencies D-7 

D5 Condensate System Dependencies D-12 

D6 Containment Air Recirculation Cooling and Filtration System Dependencies D-14 

D7 Containment Spray System Dependencies D-16 

D8 Containment Spray External Recirculation System Dependencies D-17 

D9 Containment Spray Internal Recirculation System Dependencies D-19 

D10 Chemical and Volume Control System Dependencies D-20 

DI.1 Offsite Electric Power System Dependencies D-24 

DI11.2 6.9-kVac Electric Power System Dependencies D-25 

DI11.3 480-Vac Electric Power System Dependencies D-30 

SD11.4 125-Vdc Electric Power System Dependencies D-33 

DI11.5 11 8-Vac Electric Power System Dependencies D-34 

D11.6 Emergency Diesel Generator #31 System Dependencies D-35 

DI11.7 Emergency Diesel Generator #32 System. Dependencies . D-37 

D11.8 Emergency Diesel Generator #33 System Dependencies D-39 

D12 Emergency Diesel Generator Building Ventilation System Dependencies D-41 

D13 Hot Leg External Recirculation System: Dependencies D-42 

D14 Hot Leg Internal Recirculation System Dependencies D-45

D-ii



D15 

D16 

D17 

D18 

D19 

D20 

D21 

D22 

D23 

D24 

D25 

D26 

D27 

D28 

D29

D-iii

High-Head Safety Injection System Dependencies 

High-Head External Recirculation System Dependencies 

High Head Internal Recirculation System Dependencies 

Instrument Air System Dependencies 

Low-Head Safety Injection System Dependencies 

Low-Head External Recirculation System Dependencies 

Low Head Internal Recirculation System Dependencies 

Main Boiler Feedwater System Dependencies 

Main Steam System Dependencies 

Primary Pressure Relief System Dependencies 

Primary Water Make-up System Dependencies 

Residual Heat Removal System Dependencies 

Safeguards Actuation System Dependencies 

Service Water System Dependencies 

Auxiliary Boiler Feedpump Building Veitilation System Dependencies

D-48 

D-50 

D-54 

D-57 

D-59 

D-61 

D-63 

D-65 

D-66 

D-70 

D-71 

D-72 

D-74 

D-76 

D-82



9
Table D1 Accumulator System Dependencies

BASIC COMONENT DESCIPTION COMPONENT LOCATION CO4PONNT POWER SUPPLY (1] COMPONENT SUPPORT SYSTZ4 
COwS COMPONENT Building &Lev Panel/Rack CR AC AC 125VDC ROcM Caw Air Actuation/ 

ID TYPE ,ocation No. Ind. Volt Bus/Panel us/Panel Cooling Coolin Supply Interlock 

SI-894A MOTOR OPERATED VALVE VC 46 YES 480 V MCC36A SIS 

SI-894B MOTOR OPERATED VALVE VC 46 YES 480 V MCC36B SIS 

SI-894C MOTOR OPERATED VALVE VC 46 YES 460 V MCC36A SIS 

SI-894D MOTOR OPERATED VALVE ,VC 46 YES 480 V MCC36B SIS 

SI-895A CHECK VALVE VC 46 

SI-895B CHECK VALVE VC 46 

SI-895C CHECK VALVE VC 46 

SI-895D CHECK VALVE VC 46 

SI-897A CHECK VALVE VC 46 

SI-897B CHECK VALVE VC 46 

SI-897C CHECK VALVE VC 46 

SI-897D CHECK VALVE VC 46



Table D2 Auxiliary Feedwater System Dependencies

BASIC C4POfI1T DESCRIPTIOKI COMPONENT LOCATION CC4PONT POWER SUPPLY (I) COMPONENT SUPPORT SYSTM 

cow CCO fhT Building 1ev Panel/Rack CR AC AC 125VDC Room C Air Actuation/ 

ID T Location No. Ind. Volt Baa/Panel Ram/Panel Cooling Coolin Supply Interlock 

1/AF1 MDP 31 CONTROL SWITCH CB 53 SCF 

1/AF3 MDP 33 CONTROL SWITCH CB 53 SCF 

1/Ct4U1 PCV-1187 CONTROL SWITCH CB 53 SCF 

I/CMU2 PCV-1188 CONTROL SWITCH CB 53 SCF 

I/CT4U3 PCV-1189 CONTROL SWITCH CB 53 SCF_ 

MDP 31 SEQ START TIME DELAY 
2-1/AF1 RELAY CB 15 PWR PNL 33 

MDP 33 SEQ START TIME DELAY 
2-1/AF3 RELAY CB 15 PWR PNL 32 

480V BUS3A AUX UNDERVOLTAGE 
27-3A/X3 RELAY CB 15 PWR PNL 33 

480V BUS6A AUX UNDERVOLTAGE 

27-6A/X3 RELAY CB 15 PWR PNL 32 

52/AF1 CIRCUIT BREAKER CB 15 480 V BUS 3A PWR PNL 33 

52/AF3 CIRCUIT BREAKER CB 15 480 V BUS 6A PWR PNL 32 

71/CST-1 LEVEL SWITCH ABFB 15 

71/CST-2 LEVEL SWITCH ABFB 15; 1 

ABFP-31 MOTOR DRIVEN AUX FWR PUMP 31 ABFB 15 YES 480 V BUS 3A PWR PNL 33 AFV RLY BFP 

ABFP-32 TURBINE DRIVEN AUX FWR PUMP 32 ABFB 15 YES PWR PNL 31 AFV SG LVL 

ABFP-33 MOTOR DRIVEN AUX FWR PUMP 33 ABFB 15 YES 480 V BUS 6A PWR PNL 32 AFV RLY BFP 

BFD-31 CHECK VALVE ABFB 15 _ 

BFD-34 CHECK VALVE ABFB 15 

BFD-35 CHECK VALVE ABFB 15 

BFD-36 MANUAL OUTLET ISOLATION VLV ABFB 15 

BFD-37 CHECK VALVE ABFB 15 

BFD-38 MANUAL OUTLET ISOLATION VLV ABFB 15 

BFD-39 CHECK VALVE ABFB 15 

BFD-40 CHECK VALVE ABFB 15 

BFD-41 MANUAL OUTLET ISOLATION VLV ABFB 15 

BFD-42 CHECK VALVE ABFB 15 

BFD-43 MANUAL OUTLET ISOLATION VLV ABFB 15 
BFD-47-1 CHECK VALVE ABFB 15 

BFD-47-2 CHECK VALVE ABFB 15 
BFD-47-3 CHECK VALVE ABFB 15 

IBFD-47-4 CHECK VALVE ABFB 15 

BFD-48-1 MANUAL OUTLET ISOLATION VLV ABF 15
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Table D2 Auxiliary Feedwater System Iependencies 

BASIC COWORM DESCRIPTION CWOHMU LOCATIONI CampNf POWER SUPPLY [13 CU-ONENT SUPPORT SYST 
COMP C DWONW,7 Building glow Panel/Pack CR AC AC 125VDC RooM COW Air Actuation/ 

ID TYPE Loation No. Ind. Volt Bu/Panel Bus/Panel Cbol- u -.- ,in Supply interlock 
BFD-48-2 MANUAL INLET ISOLATION VLV ABFB 15 
BFD-48-3 MANUAL OUTLET ISOLATION VLV ABFB 15 
BFD-48-4 MANUAL INLET ISOLATION VLV ABFB 15 
BFD-4S-5 MANUAL OUTLET ISOLATION VLV ABFB 15 
BFD-48.6 MANUAL INLET ISOLATION VLV ABFB 15 
BFD-48-7 MANUAL OUTLET ISOLATION VLV ABFB 15 ....  
BFD-48-8 MANUAL INLET ISOLATION VLV ABFB 15 
BFD-50 CHECK VALVE ABFB 15 

BFD-51 MANUAL VALVE ABES 15 
;FD-52 CHECK VALVE ABFB 15 
BFD-53 MANUAL VALVE ABFB 15 
BFD-54 CHECK VALVE ABF 15 
BFD-55 MANUAL VALVE ABFB 15 
BFD-62-1 MANUAL INLET ISOLATION VLV ABFB 15 
BFD-62-2 MANUAL INLET ISOLATION VLV ABFB 15 
BFD-62-3 MANUAL INLET ISOLATION VLV ABFB 15, _ 

BFD-62-4 MANUAL INLET ISOLATION VLV ABFB 15z 
BFD-67 CHECK VALVE ABFB 33 
BFD-68 CHECK VALVE ABFB 33 
BFD-69 CHECK VALVE ABFB 33 
BFD-70 CHECK VALVE ABFB 33 

RELAY, MDP31&33 AUTO START 
BFP MASTER CONTACTOR CB 15 -"_ 

RELAY, MDP31&33 AUTO START 
BFP-K REDUNDANT MASTER CONTACTOR CB 15 _ _

BFP-L PUMP 32 AUTO START AUX REALY CB 15 PWR PNL 32 
CT-26 CHECK VALVE ABFB 15 

CT-27 MANUAL GATE VALVE ABFB 15 
CT-28 CHECK VALVE ABFS 15 

CT-29-1 CHECK VALVE ABFB 15 
CT-29-2 CHECK VALVE ABFB 15 

CT-30 MANUAL GATE VALVE ABFB 15 
CT-31 CHECK VALVE ABFB 15 
CT-32 CHECK VALVE ABFB 15 
CT-33 MANUAL GATE VALVE ABE'S 15 
CT-49 MANUAL GATE VALVE UT 9 1__ _ F_ 
CT-6 IBUTTERFLY VALVE YARD 60 1 1 F I - I



Table D2 Auxiliary Feedwater System Dependencies

_ASIC COMPONENT DESCRIPTION CC0ONe T L0CATITT COMPONEN POWER SUPPLY [1 COPONfIT SUPPORT SYSTEM 

cow COMPONt Building ILev Panel/Rack CR AC AC 125VDC Roam Cow Air Atuation/ 

ID TYPE Location No. mud. Volt bus/Panel Bus/Panel Coolng Coolin Suply Interlock 

CT-64 MANUAL GATE VALVE ABFB 15 

FC-1135S FLOW SWITCH ABFB 15 

FC-1136S FLOW SWITCH ABFB 15 

FCV-1121 MIN-FLOW RECIRC CONTROL VLV ABFB 15 YES PNR PNL 33 IAS FLOW SW 

FCV-1123 MIN-FLOW RECIRC CONTROL VLV ABFB 15 YES DIS PNL 32 IAS FLOW SW 

IAS/NI1 

FCV-405A FLOW CONTROL VALVE ABFB 15 YES RO 

IAS/NI1 

FCV-405B FLOW CONTROL VALVE ABFB 15 YES RO 

IAS/NI 

FCV-405C FLOW CONTROL VALVE ABFB 15 YES IRO, 
IAS/NI1 

FCV-405D FLOW CONTROL VALVE ABFB 15 YES RO ,_,,.  

IAS/NI 

FCV-406A FLOW CONTROL VALVE ABFB 15 YES RO _ ___ 

IAS/NI 

FCV-406B FLOW CONTROL VALVE ABFB 15 YES ,, RO........-..  
IAB/NI 

E'CV-406C FLOW CONTROL VALVE ABFB 15 YES RO 
lAS/NI 

FCV-406D FLOW CONTROL VALVE ABFB 15 _______ YES _______ - - RO 

FT-418L FEEDWATER FLOW TRANSMITTER ABFB 15 118V BUS 33 

FT-428L FEErHTER FLOW TRANSMITTER ABFB 15 118V BUS 33 - - , 

FT-438L FEEDWATER FLOW TRANSMITTER ABFB 15 118V BUS 34 
FT-448L FEED@TER FLOW TRANSMITTER ABFB 15 118V BUS 34 

FLOW CONTROL VALVE FCV-405A 

HC-405A CONTROLLER CB 53 SCF YES 118V BUS 31 

FLOW CONTROL VALVE FCV-405B 
HC-405B CONTROLLER CB 53 SCF YES 118V BUS 31 

FLOW CONTROL VALVE FCV-405C 

HC-405C CONTROLLER CB 53 SCF YES 118V BUS 31 

FLOW CONTROL VALVE FCV-405D 

HC-405D CONTROLLER CB 53 SCF YES 118V BUS 31 

FLOW CONTROL VALVE FCV-406A MDP31 DISCH 

HC-406A CONTROLLER CB 53 SCF YES 118V BUS 33 PRS 

FLOW CONTROL VALVE FCV-406B MDP31 DISCH 

HC-406B CONTROLLER CB 53 SCF YES 11V BUS 33 _PRS 

FLOW CONTROL VALVE FCV-406C MDP33 DISCH 

HC-406C CONTROLLER CB 53 SCF YES 118V BUS 32 IPRs

I



Table D2 Auxiliary Feedwater System Dependencies

BASIC CaMPONENT DESCRIPTION CMMNIDNT LOCATION CM4PoImDi POWER SUPPLY [] C OIMT SUPPORT SYSTUE 

COU Bui Dldilg Slav Pama/p.tl k CR AC AC 125VDC RoOM Comp AIX Actuation/ 
ID TP Locaton NO. Ind. Volt Buo/Panel Bkm/Panel Cooling Colin Supply Interlock 

FLOW CONTROL VALVE FCV-406D 
:D 

HC-406D CONTROLLER CB 53 SCF YES 118V BUS 32 MDP33 -- PRS 

IAS/NI7 
HCV -1118 TURBINE SPEED CONTROL VLV ABFB 15 YES 118 V BUS 31 RO 

IA-409 MANUAL VALVE ABFB 15 

IA-410 MANUAL VALVE ABFB 15 

IA-411 MANUAL VALVE ABFB 15 

IA-434 CHECK VALVE ABFB 15 

LCV-1158-1 CST LOW LEVEL CONTROL VLV ABFB 15 YES DIS PNL 34 IAS LEVEL SW 

LCV-1158-2 CST LOW LEVEL CONTROL VLV ABFB 15 YES _DIS PNL 33 IAS LEVEL SW 

MS-41 STOP CHECK VALVE ABFB 65 

MS-42 STOP CHECK VALVE ABFB 65 " ," 

MS-54 MANUAL VALVE ABFB 15 
PCV-1139 PRESSURE CONTROL VALVE ABFB 15 YES DIS PNL 31 IAS 

IAS/NII 
PCV-1187 PRESSURE CONTROL VALVE ABFB 15 YES 118 V BUS 33 RO 

PCV-1188 PRESSURE CONTROL VALVE ABFB 15 YES 118 V BUS 31 IAS 

IAS/NI7 
PCV-1189 PRESSURE CONTROL VALVE ABFB 15 YES 118 V BUS 32 RO 

PCV-1273 PRESSURE CONTROL VALVE ABFP 15 

PCV-1274 PRESSURE CONTROL VALVE ABFP 15 
PCV-1275 PRESSURE CONTROL VALVE ABFP 15 
PCV-1276 PRESSURE CONTROL VALVE ABFP 15 __ 

PCV-1284 RELIEF VALVE ABFP 15 ___ 

PCV-1310A PRESSURE CONTROL VALVE ABFB 44 YES " DIS PNL 33 IAS TEMP SW 

PCV-1310B PRESSURE CONTROL VALVE ABFB 33 YES DIS PNL 34 IAS TEMP SW 

PT-406A MDP 31 PRESSURE TRANSMITTER ABFP 15 118 V BUS 33 

PT-406B MDP 33 PRESSURE TRANSMITTER ABFP 15 118V BUS 33 

TURBINE FIRST STAGE PRESSURE 
PT-412A TRANSMITTER TB 28 118 V BUS 32 

TURBINE FIRST STAGE PRESSURE 
PT-412B TRANSMITTER TB 28 1 118 V BUS 31 

TC-1112A TEMPERATURE SWITCH ABFB 15 

TC-1113A TEMPERATURE SWITCH ABFB 15



Table D3 Control Building Ventilation System Dependencies 

STC CEPOM D3SCRIPTION CIGONEfI LOCATION CCPOMTPONZR SUPPLY [I) CWOKCNfI! SUPPORT SYSTIM 

COMP C I!OM Bulding I3].ov Panel/Rack CR AC AC 125VDC Roam Comp AL Atuaton/ 

ID TYRi Locaton No. Xnd. Volt Doo/Panel Dae/Panel Coo1£n Supply Interlock 
Louver L

EF33 Control Building Exhaust Fan 33 CB 27 480V MCC39 319 

EF34 Control Building Exhaust Fan 34 CB 27 _ 480V MCC39 TempSW23-4 

L-319 Control Building Louver L-319 CB - 15 120V LP-319 RM.Temp Sw 

TR-2-L319 L-319 Fire Protection Relay CS 15' Term Rel Bx TR-2 120V LP-IF1 

ILP-319 Lighting Panel 319 CB 33 LP-319 120V L832



)

Table D4 Component Cooling Watei System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY III COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

1/822A MOV 822A CONTROL SWITCH CB 53 

1/822B MOV 822B CONTROL SWITCH CB 53 

I/CCP-31 31 CCW PUMP CONTROL SWITCH CB 53 SGF YES 

1/CCf-32 32 CCW PUMP CONTROL SWITCH CB 53 SGF YES 

I/CCP-33 33 CCW PUMP CONTROL SWITCH CB 53 SGF YES 

I/FCV-625 MOV FCV-625 CONTROL SWITCH CB 53 " 

27/2A-X2 UNDERVOLTAGE RELAY CB 15 

27/5A-X3 UNDERVOLTAGE RELAY CB 15 

27/6A-X3 UNDERVOLTAGE RELAY CB 15 

43/CC2 TRANSFER SWITCH PAB 41 YES 

52/CCI 31 CCW PUMP BREAKER CR 15 YES 

52/CC2 32 CCW PUMP BREAKER CB 15 YES 

52/CC3 33 CCW PUMP BREAKER CB 15 YES 

AC-1871A MANUAL VALVE PAB 15 

AC-1871B MANUAL VALVE PAB 15.  

AC-1871C MANUAL VALVE PAR 15 ___ 

AC-1871D MANUAL VALVE PAB 15 ' 

AC-701A CITY WTR SUP VLV PAB 55 

AC-701B CITY WTR DIS VLV PAB 55 

AC-736A MANUAL VALVE PAR 15 

AC-736B MANUAL VALVE PAB 15 

AC-737A MANUAL VALVE PAB 15 _._: 

AC-737B MANUAL VALVE PAB 15 _ 

AC-749A MANUAL VALVE PAB 34 __ 

AC-749B MANUAL VALVE PAB 34 

AC-749C MANUAL VALVE PAB 34 

AC-749D MANUAL VALVE PAB 34 

AC-749E MANUAL VALVE PAB 34 

AC-749F MANUAL VALVE PAB 34 

AC-750A CHECK VALVE PAB 34 

AC-750B CHECK VALVE PAR 34 

AC-750C CHECK VALVE PAB 34 

AC-750D CHECK VALVE PAB 15 

AC-750E CHECK VALVE PAB 15 

AC-75 1A CHECK VALVE



Table D4 Component Cooling Watet'System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY Ill COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

AC-751B CHECK VALVE 

AC-752A MANUAL VALVE FH 68 

AC-752B MANUAL VALVE FH 68 

AC-752C MANUAL VALVE FH 68 

AC-752D MANUAL VALVE FH 68 

AC-752E MANUAL VALVE FH 68 

AC-752F MANUAL VALVE FH 68 

AC-752G MANUAL VALVE VC 46 

AC-752H MANUAL VALVE VC 46 

AC-752J MANUAL VALVE PAB 41 

AC-752K MANUAL VALVE PAB 41 

AC-753A MANUAL VALVE FH 68 

AC-753B MANUAL VALVE FH 68' 

AC-753C MANUAL VALVE FH 68 

AC-753D MANUAL VALVE I 68 

AC-753E MANUAL VALVE FH 68_ 

AC-753F MANUAL VALVE FH 68_ 

AC-753G MANUAL VALVE VC 46 

AC-753H MANUAL VALVE VC 46 

AC-753J MANUAL VALVE PAB 41 

AC-753K MANUAL VALVE PAB 41 - -_ .

AC-755A CHECK VALVE FH 68 _ _ _ _....  

AC-755B CHECK VALVE FH 68 

AC-755C CHECK VALVE FH 68 

AC-755D CHECK VALVE FH 68 

AC-755E CHECK VALVE FH 68 

AC-755F CHECK VALVE FH 68 

AC-756A MANUAL VALVE PAB 55 

AC-756B MANUAL VALVE PAR 55 

AC-757A MANUAL VALVE PAB 55'1 

AC-757B MANUAL VALVE PAB 55 

AC-757C MANUAL VALVE PAB 55 _ 

AC-757D MANUAL VALVE PAB 55 

AC-757E MANUAL VALVE PAB 55 

AC-757F MANUAL VALVE PAB 55

w



Table D4 Component Cooling Water System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY Ill COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

AC-759A MANUAL VALVE PAB 73 

AC-759B MANUAL VALVE PAB 73 

AC-759C MANUAL VALVE PAB 73 

AC-759D MANUAL VALVE PAB 73 

AC-760A MANUAL VALVE PAB 41 

AC-760B MANUAL VALVE PAB 41 

AC-760C MANUAL VALVE PAB 41 

AC-761A CHECK VALVE PAB 41 

AC-761B CHECK VALVE PAB 41 

AC-761C CHECK VALVE PAB 41 

AC-762A MANUAL VALVE PAB 41 

AC-762B MANUAL VALVE PAB 41 

AC-762C MANUAL VALVE PAB 41 

AC-765A MANUAL VALVE PAB 55 

AC-765B MANUAL VALVE PAB 55 

AC-766A MANUAL VALVE PAB 41 

AC-766B MANUAL VALVE PAB 41, 

AC-766C MANUAL VALVE PAB 41 

AC-766D MANUAL VALVE PAB 41 

AC-769 MOTOR OPERATED VALVE PAB 51 YES 480 MCC36B PHASE B 

AC-770 CHECK VALVE VC 

AC-771A MANUAL VALVE VC 46 __._ 

AC-771B MANUAL VALVE VC 46 ' _ 

AC-771C MANUAL VALVE VC 46 

AC-771D MANUAL VALVE VC 46 

AC-772A MANUAL VALVE VC 78 .  

AC-772B MANUAL VALVE VC 78 !.  

AC-772C MANUAL VALVE VC 78 

AC-772D MANUAL VALVE VC 82 

AC-773A MANUAL VALVE VC 78 

AC-773B MANUAL VALVE VC 

AC-773C MANUAL VALVE VC 76 

AC-773D MANUAL VALVE VC 76 

AC-774A CHECK VALVE VC 65 

AC-774B CHECK VALVE VC



Table D4 Component Cooling Water.System Dependencies

BASIC COMPONENT DESCRIPTION COMPONI 
..u..... . M n -.

COMP CUJMYUNIN i 
TVDl

Buiaing

' LOCATION COMPONENT POWER SUPPLY I] COMPONENT SUi 
_ _ _ .I I

Panel/Rack CR I AC AC 
No. Ind. Volt Bus/Panel

PPORT SYSTEM

125VDC I Room I Comp I Air-. Actuation/ 
Bus/Panel I CoolinE. Coolingl Supply Interlock

AC-774C CHECK VALVE VC 68 

AC-774D CHECK VALVE VC 69 

AC-775A MANUAL VALVE VC 

AC-775B MANUAL VALVE VC 

AC-775C MANUAL VALVE VC 

AC-775D MANUAL VALVE VC 82 

AC-776A MANUAL VALVE VC 78 

AC-776B MANUAL VALVE VC 78 " 

AC-776C MANUAL VALVE VC 78 

AC-776D MANUAL VALVE VC 82 

AC-780A MANUAL VALVE VC 46 

AC-780B MANUAL VALVE VC 46.  

AC-780C MANUAL VALVE VC 46 

AC-780D MANUAL VALVE VC 46 

AC-781A MANUAL VALVE VC 46 

AC-781B MANUAL VALVE VC 46t 

AC-781C MANUAL VALVE VC 46 

AC-781D MANUAL VALVE VC 46 

AC-784 MOTOR OPERATED VALVE PAB 68 YES 480 MCC36A PHASE B 

AC-786 MOTOR OPERATED VALVE PAB 68 YES 480 MCC36B PHASE B 

AC-787 MANUAL VALVE PAB 34 

AC-789 MOTOR OPERATED VALVE PAD 68 YES 480 MCC36B PHASE B 

AC-797 MOTOR OPERATED VALVE PAB 51 YES 480 MCC36A PHASE B 

AC-810 NON-REGEN HX ISOLATION VALVE PAB 73 

AC-818A MANUAL VALVE VC 46 

AC-818B MANUAL VALVE VC 46 

AC-818C MANUAL VALVE VC 46 

AC-818D MANUAL VALVE VC 46 

AC-820A BUTTERFLY VALVE VC 46 

AC-820B BUTTERFLY VALVE VC 46 
AC-822A MOTOR OPERATED VALVE PAB 68 YES 480 MCC36A 

AC-822B MOTOR OPERATED VALVE PAB 68 $ YES 480 MCC36B _ 

AC-832A MANUAL VALVE PAB 73

S

r.,igv.



Table D4 Component.Cooling Water System Dependencies

D-1 I

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY Ill COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

AC-832B MANUAL VALVE PAR 73 

AC-833A MANUAL VALVE PAB 55 

AC-833B MANUAL VALVE PAB 55 

AC-833C MANUAL VALVE PAB 55 .  

AC-FCV-625 MOTOR OPERATED VALVE PAB 55 YES 480 MCC36A PHASE B 

ACCW 31 AUX. CCW PUMP 31 FH 68 480 MCC36A 

ACCW 32 AUX. CCW PUMP 32 FH 68 480 MCC36B 

ACCW 33 AUX. CCW PUMP 33 FH 68 480 MCC36A 

ACCW 34, AUX. CCW PUMP 34 FH 68 480 MCC36B 

CCW HTX-31 HEAT EXCHANGER PAB 73 SWS 

CCW HTX-32 HEAT EXCHANGER PAB 73 _-_SwS 

CCW-31 CCW PUMP 31 PAB 41 SBF-1, SGF, SJF YES 480 5A PWR PNL 31 SIS, LOSP 

CCW-32 CCW PUMP 32 PAB 41 SBF-1, SGF, SJF YES 480 2A PWR PNL 33 SIS, LOSP 

CCW-33 CCW PUMP 33 PAB 41 SBF-1, SGF, SJF YES 480 6A PWR PNL 32 ISIS, LOSP 

PC-600A-X LOOP 1 DISCH PRESSURE RELAY CB 53 

PC-600B-X LOOP 2 DISCH PRESSURE RELAY CB 53 

SDP-31 SIS PUMP 31 CWP PAB 34 

SDP-32 SIS PUMP 32 CWP PAB 34 

SDP-33 SIS PUMP 33 CWP PAB 34 

C-BIIX CONT. PHASE B RELAY CB 53 
C-B21X CONT. PHASE B RELAY CB 53



Table D5 Condensate System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY Ill COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location . No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

I/CP-31 COND PMP 31 CONTROL SWITCH CB 53 YES 

1/CP-32 COND PMP 32 CONTROL SWITCH CB :53 YES 

1/CP-33 COND PMP 33 CONTROL SWITCH CB :53 YES 

AEC 31 AIR EJECTOR CONDENSER TB 33 
AEC 32 AIR EJECTOR CONDENSER TB 33 

AEC 33 AIR EJECTOR CONDENSER TB t-33 

AOV-518 AOV TB .15 YES IAS 

AOV-519 AOV TB :15 YES IAS 

CD-I-I CHECK VALVE TB 5.  
CD-1-2 CHECK VALVE TB 5 

CD-1-3 CHECK VALVE TB 5 

CD-10 CHECK VALVE TB 33 

CD-16-1 MANUAL VALVE TB 33 

CD-16-2 MANUAL VALVE TB 33 

CD-16-3 MANUAL VALVE TB 33 

CD-18-1 MANUAL VALVE TB 33 

CD-18-2 MANUAL VALVE TB 33 

CD-18-3 MANUAL VALVE TB 33 

CD-2-1 MANUAL VALVE TB 5 

CD-2-2 MANUAL VALVE TB 5 

CD-2-3 MANUAL VALVE TB 5 

CD-21-1 MANUAL VALVE TB 15 
CD-21-2 MANUAL VALVE TB 15 
CD-25 MANUAL VALVE TB 33 

CD-26 MANUAL VALVE TB 33 1 

CD-45-I SAFETY RELIEF VALVE TB 33 

CD-45-2 SAFETY RELIEF VALVE TB 33 
CD-45-3 SAFETY RELIEF VALVE TB 33 
CD-46-3 SAFETY RELIEF VALVE TB 33 

CD-46-2 SAFETY RELIEF VALVE TB 33 

CD-46-3 SAFETY RELIEF VALVE TB 33 

CD-7-1 MANUAL VALVE TB 33 

CD-7-2 MANUAL VALVE TB 33 

CD-7-3 MANUAL VALVE TB 33 

CD-7-3 MANUAL VALVE TB 33 

CD-8-2 MANUAL VALVE TB 33 

CD-8-3 MANUAL VALVE TB 33 

CP-31 CONDENSATE MDP 31 TB 5 SCF YES 6.9K BUS 1 THCC 

CP-32 CONDENSATE MDP 32 T13 5 SCF YES 6.9K BUS 2 THCC 

CP-33 CONDENSATE MDP 33 TB 5 SCF YES 6.9K BUS 4 THCC_



Table D5 Condensate System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION,

COMP 
ID

COMPONENT 
TYPE

Building 
Location

Panel/Rack 
No.

Al' I
NT POWER SUPPLY Ill COMPONENT SUPPORT SYSTEM

olt Bus/Panel
IA3V"U 

Bus/Panel
Room Comp Air 

Cooling Cooling Sunnlv
Actuation/ 
lnterlnek

CS-I-I BUIERFLY VALVE TB 5 -. - .

CS-1-2 BUITERFLY VALVE TB 5 
CS-1-3 BUTTERFLY VALVE TB 5 
CS-14 BUTTERFLY VALVE TB 5 
CS-1-5 BUTITERFLY VALVE TB 5 
CS-1-6 BUTTERFLY VALVE TB 5 
CS-2-1 BUTTERFLY VALVE TB 5 75 

CS-2-2 BUITERFLY VALVE TB 5 ..._ 

CS-2-3 BUTTERFLY VALVE TB 5 
CST CONDENSATE STORAGE TANK YARD '70 YES 
CT-10 MANUAL VALVE TB 33 
CT-I I MANUAL VALVE TB 33 -_ 

CT-I 128 LEVEL CONTROL VALVE TB 33 SCF YES IAS 
CT-1158-I LEVEL CONTROL VALVE ABFP 18 SCF YES DIST PNL 34 LAS 
CT-i 158-2 LEVEL CONTROL VALVE ABFP 18 SCF YES DIST PNL 33 IAS 
CT-6 BUT-ITERFLY VALVE YARD -60 SCF, SKF YES 
CT-7-1 BUTTERFLY VALVE TB 33 
CT-7-2 BUT1TERFLY VALVE TB -33 
CT-8 BUI-I ERFLY VALVE TB 33 
CT-9 MANUAL VALVE TB 33 
FCV- 1113 FLOW CONTROL VALVE (AOV) TB -33 -IAS 

FCV- 1120 FLOW CONTROL VALVE (AOV) TB -5 "_IAS 
GSC GLAND STEAM CONDENSER TB 33 
LP FWH 31A LOW PRESSURE FW HEATER TB 36 
LP FWH 3 lB LOW PRESSURE FW HEATER TB 36 __

LP FWH 31C LOW PRESSURE FW HEATER T13 6 1,#36:__ 
LP FWH 32A LOW PRESSURE FW HEATER TB 36 
LP FWH 32B LOW PRESSURE FW HEATER TB 36 
LP FWH 32C LOW PRESSURE FW HEATER TB 36 
LP FWH 33A LOW PRESSURE FW HEATER TB 36 
LP FWH 33B LOW PRESSURE FW HEATER TB 36 
LP FWH 33C LOW PRESSURE FW HEATER TB 36 
LP FWH 34A LOW PRESSURE FW HEATER TB 36 
LP FWH 34B LOW PRESSURE FW HEATER TB 36 
LP FWH 34C LOW PRESSURE FW HEATER TB 36 
LP FWH 35A LOW PRESSURE FW HEATER TB 36 1 
LP FWH 35B LOW PRESSURE FW HEATER TB 36 
LP FWH 35C LOW PRESSURE FW HEATER TB 36 .- , 
TCV-I 110 MANUALLY OPERATED TCV TB 15

D-13



Table D6 Containment Air Recirculation Cooling and Filtration System Dependencies

BASIC O06WOM DSC ! PIONI COONfIT LCATION CMIPON3NT POWZR SUPPLY [1] CONfIZT SUPPORT BYSTM 

c Building 1ev Panal/Pack CR AC AC 125,DC Roam COW Air Actuation/ 

ID Loc X.ation No. Ind. Volt Bus/Panel Bum/Panel Ccooling ot Supply Interlock 

1/CRFI CONT RECIR FAN 31 CONTROL SWITCH CB 53 SBF-2 

1/CRF2 CONT RECIR FAN 32 CONTROL SWITCH CB 53 SBF-2 

I/CRF3 CONT RECIR FAN 33 CONTROL SWITCH CB 53 SBF-2 

1/CRF4 CONT RECIR FAN 34 CONTROL SWITCH CB 53 SBF-2 

1/CRF5 CONT RECIR FAN 35 CONTROL SWITCH CB 53 SBF-2 

52/CRF1 CIRCUIT BREAKER CB 15 480V BUS 5A PfR PNL 31 

52/CRF2 CIRCUIT BREAKER CB 15 480V BUS 2A PWR PNL 33 

52/CRF3 CIRCUIT BREAKER CB 15 480V BUS 5A PHR PNL 31 

52/CRF4 CIRCUIT BREAKER CB 15 480V BUS 3A PWR PNL 33 

52/CRF5 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

C-CRF1 FAN COOLER UNIT 31 DAMPER C VC 68 IAS 

C-CRF2 FAN COOLER UNIT 32 DAMPER C VC 68 IAS 

C-CRF3 FAN COOLER UNIT 33 DAMPER C VC 68 IAS 

C-CRF4 FAN COOLER UNIT 34 DAMPER C VC 68 IAS 

C-CRF5 FAN COOLER UNIT 35 DAMPER C VC 68 -A 

CRF1 CONT RECIRCULATION FAN UNIT 31 VC 68 YES 480V BUS SA PWR PNL 31 SwS SIS 

CRF1 (BLOW
IN DOOR) FAN COOLER UNIT 31 BLOW-IN DOOR VC 68 

CRF2 CONT RECIRCULATION FAN UNIT 32 VC 68 YES 480V BUS 2A PHI PNL 33 SS SIS 

CRF2 (BLOW
IN DOOR) FAN COOLER UNIT 32 BLOW-IN DOOR VC 68 ,_

CRF3 CONT RECIRCULATION FAN UNIT 33 VC 68 YES 480V BUS 5A PWR PNL 31 S1S SIS 

CRF3 (BLOW
IN DOOR) FAN COOLER UNIT 33 BLOW-IN DOOR VC 68 

CRF4 CONT RECIRCULATION FAN UNIT 34 VC 68 YES 480V BUS 3A PWR PNL 33 Sws SIS 

CRF4 (BLOW
IN DOOR) FAN COOLER UNIT 34 BLOW-IN DOOR VC 68 

CRF5 CONT RECIRCULATION FAN UNIT 35 VC 68 YES 480V BUS 6A PHR PNL 32 S1 SIS 

CRF5 (BLOW
IN DOOR) FAN COOLER UNIT 35 BLOW-IN DOOR VC 68
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Table D6 Containment Air Ricirculation Cooling and Filtration System Dependencies

D-15

RASIC C~O~dP36!N D338RZPTIOI COPONIY Wbc&tiOu CaCONMfI POWUR SUPPLY [1) COWORUE SUPPORT SY8!3I 
ce Cdng Klew ana/Plaa CR AC AC LSVDC ROOM Coo ALi Aatuation/ 

ID PC Lo anes No. Ind. Volt un1/panel n/P anal CUou- P, oln Supply Interlock 

D-CRFI FAN COOLER UNIT 31 DAMPER D VC 69 IAS 
D-CRF2 FAN COOLER UNIT 32 DAMPER D VC 68 IAS 

D-CRF3 FAN COOLER UNIT 33 DAMPER D VC 68 IAS 
D-CRF4 FAN COOLER UNIT 34 DAMPER D VC 66 IAS 
D-CRF5 FAN COOLER UNIT 35 DAMPER D VC 68 IAS 

SOLENOID VALVE OPERATOR FOR FCU 
VS-SOV-1294 31 DAMPER C VC 68 DIS PNL 31 SIS 

SOLENOID VALVE OPERATOR FOR FCU 
VS-SOV-1297 32 DAMPER C VC 68 PWR PNL 33 SIS 

SOLENOID VALVE OPERATOR FOR FCU 
VS-SOV-1298 32 DAMPER D & DOOR VC 68 P1R PNL 33 SIS 

SOLENOID VALVE OPERATOR FOR FCU 
VS-SOV-1300 33 DAMPER C VC 68 DIS PNL 33 SIS 

SOLENOID VALVE OPERATOR FOR FCU 
VS-SOV-1301 33 DAMPER D & DOOR VC 68 DIS PNL 33 -SIS 

SOLENOID VALVE OPERATOR FOR FCU 
VS-SOV-1303 34 DAMPER C VC 69 PWR PNL 33 SIS 

SOLENOID VALVE OPERATOR FOR FCU 
VS-SOV-1304 34 DAMPER D G DOOR VC 68 PWR PNL 33 SIS 

SOLENOID VALVE OPERATOR FOR FCU 
VS-SOV-1306 35 DAMPER C VC 68 DIS PNL 34 SIS 

SOLENOID VALVE OPERATOR FOR FCU 
VS-SOV-1307 35 DAMPER D & DOOR VC 68 -DIS PNL 34 -SIS



Table D7 Containment Spray System Dependencies

BASIC COMON DESCRIP ION COPONfNT LChTION COMPONENT POWER SUPPLY [ll COMPONENT SUPPORT SYSYDI 

cowulf ding, 31e Panel /Rack CR AC C 123VDC Romn Coup Air Actuation/ 
ID PE Loaticn No. Ind. Volt Bus/panel Du/Panel Supply Interlock 

1/CS1 MDP 31 CONTROL SWITCH CB 53 SBF-1 • _ 

1/CS2 MDP 32 CONTROL SWITCH CB 53 SBF-1 

2-1/CS1 MDP 31 TIME DELAY RELAY CB 15 PMA PNL 31 " 

2-1/CS2 MDP 32 TIME DELAY RELAY CB 15 PWR PNL 31 

2-2/CS1 MDP 31 TIME DELAY RELAY CB 15 PWR PNL 32 

2-2/CS2 MDP 32 TIME DELAY RELAY CB 15 PWR PNL 32 

52/CS1 MDP 31 CIRCUIT BREAKER CB 15 480 V BUS 5A PWR PNL 31 

52/CS2 MDP 32 CIRCUIT BREAKER CB 15 480 V BUS 6A PWR PNL 32 

INTSIAPCS1 CONTAINMENT SPRAY PUMP 31 PAB 41 YES 480 V BUS 5A PWR PNL 31 CON PRE/SIS 

INTSIAPCS2 CONTAINMENT SPRAY PUMP 32 PAB 41 YES 480 V BUS 6A PWR PNL 32 CON PRE/SIS 

SI-865A MANUAL VALVE PAB 41 

SI-865B MANUAL VALVE PAB 41 

CON PRE/REC 
SI-866A MOTOR OPERATED VALVE PAB 41 YES 480 V MCC36A SW 

CON PRE/REC 

SI-866B MOTOR OPERATED VALVE PAB 41 YES 480 V MCC36B SW 

SI-867A CHECK VALVE PAB 41 

SI-867B CHECK VALVE PAB 41
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Table D8 Containment Spray External Recirculation System Dependencies

BASIC COMPONET D3SC3P1TION COMPONEfT LOCATno COONENT POmU SUPPLY [I] OMONENT SUPPORT SYSTE

ID
CMEN Location

PaD*1/PJAk 

No.

AC 

volt

AC 

Dam/Panel

L2lVDC Roam Z ql . Air

1/1802A MOV SI-1802A CONTROL SWITCH CB 53 SBF-1 

1/1802B MOV SI-1802B CONTROL SWITCH CB 53 SBF-1 

1/885A MOV SI-885A CONTROL SWITCH CB 53 SBF-1 ___.  

1/885B MOV SI-885B CONTROL SWITCH CB 53 SBF-1 

1/889A MOV SI-889A CONTROL SWITCH CB 53 SBF-1 

1/8998 MOV SI-889B CONTROL SWITCH CB 53 SBF-1 

1/RHR I HR PUMP 31 CONTROL SWITCH CB 53 SGF 

1/.HR 2 .HR PUMP 32 CONTROL SWITCH CB 53 SGF 

43/RS-3 RECIRCULATION SWITCH CB 53 SBF-1 -

52/RHR 31 CIRCUIT BREAKER CB 15 480V BUS 3A PWR PNL 33 
52/MHR 32 CIRCUIT BREAKER CB 15 480V BUS 6A PMA PNL 32 
730-33AC-X RELAY CB 53 480V MCC36A 

731-33AC-X RELAY CB 53 480V MCC36B 

AC-1870 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36B REC SW 

AC-735A MANUAL VALVE PAB 15 

AC-735B MANUAL VALVE PAB 15 

AC-738A CHECK VALVE PAB 15 

AC-738B CHECK VALVE PAB 15 

AC-739A MANUAL VALVE PAB 15 

AC-739B MANUAL VALVE PAB 15 
AC-741 CHECK VALVE VC 66 

AC-742 MANUAL VALVE VC '66 
AC-743 MOTOR OPERATED VALVE PAS 54 YES 480V MCC36A REC SW 
AC-744 MOTOR OPERATED VALVE PAB - 54 YES 480V MCC36A REC SW 

AC-745A MOTOR OPERATED VALVE VC 66 YES 480V MCC36B 

AC-745B MOTOR OPERATED VALVE VC 66 YES 480V MCC36A 

AC-837 CHECK VALVE PAB 15 

AC-838 CHECK VALVE PAB 15 

AC-839 MANUAL VALVE PAB 15 __ 

AC-840 MANUAL VALVE PAB 15 

AC-841 MANUAL VALVE PAB 15 

AC-842 MANUAL VALVE PAB 15 
ACAHRC2 RHR HEAT EXCHANGER 32 VC 66 CCW 

ACAHRS1 HR HEAT EXCHANGER 31 VC 66 CCW 

CCW 
PAB /CITY 

ACAPRH1 M.HR PUMP 31 PAB 15 YES 480V BUS 3A PWR PNL 33 VENT TR SIS/REC SW

D-17
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Table D8 Containment Spray External Recirculation System Dependencies

BASIC CCdPONMfT DESCRIPTION COMONENT LOCATION h POP= SUPPLY I1 COMONENT SUPPORT SYUSTE 

CCOMOuN Building low Panel/Iak CR AC AC 123VDC R Cmp, Air Atuation/ 
ID TP Location 1o. Ind. Volt Bus/Panel tas/Pan&l Coole i SMWuIy Interlock 

PAB 

ACAPRH2 RMR PUMP 32 PAB 15 YES 480V BUS 6A PPR PNL 32 VENT CCW SIS/REC SW 

LT-920 RWST LEVEL TRANSMITTER YARD 79 118V BUS 31 

SI-1802A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A REC SW 

SI-1802B MOTOR OPERATED VALVE VC 46' YES 480V MCC36B REC SW 

SI-1869A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A " 

SI-1869B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-882 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B '_REC SW 

RLYS 
730&731

SI-883 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B 33ACX 

RLY 730

SI-885A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 33ACX 

RLY 731

SI-885B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 33ACX 

SI-889A MOTOR OPERATED VALVE VC 68 YES 480V MCC36A _ __.  

SX-899B MOTOR OPERATED VALVE VC 68. YES 480V MCC36B
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Table D9 Containment Spray Internal Recirculation System Dependencies 

BASIC COMPONfhT DESCRIPTIOW C~wONU6! LOCATiOn - C~ONfIT POWER SUPPLy [1] CmOuNwOZN SUPPORT IYTE 
cow Bmai uilding 31ev Panel/Rack OR AC AC L23=D Socis CoW Air hotuation/ 

ID T, oatJn No. Ind. Volt bus/Panel Du/Panel CoeIn, i,, . Spply Interlock 
1/1802A MOV SI-1802A CONTROL SWITCH CS 53 SBF-I 

1/1802B MOV SI-1802B CONTROL SWITCH CB 53 SBF-l 

1/889A NOV SI-889A CONTROL SWITCH CB 53 SBF-1 

1/889B MOV SI-889B CONTROL SWITCH CB 53 SBF-1 

1/Ri REC PUMP 31 CONTROL SWITCH Ca 53 SBF-l 

l/R2 REC PUMP 32 CONTROL SWITCH CB 53 SBF-1 

36AMCC-4FD AC-744 MOTOR STARTER COMPARTMENT PAB 55 480V MCC36A 
36BMCC-4FD SI-982 MOTOR STARTER COMPARTMENT PAB 55 480V MCC36B 
43/RS-3 RECIRCULATION SWITCH CD 53 SBF-1 " 
43/RS-4 RECIRCULATION SWITCH CB 53 SBF-1 

43/RS-5 RECIRCULATION SWITCH CB 53 SBF-1 
43/RS-7 RECIRCULATION SWITCH Ca 53 SBF-1 .  
52-CClX RELAY CB 15 DIS PNL 33 
52-CC2X RELAY CD 15 DIS PNL 32 
52-CC3X RELAY CB 15 DIS PNL 32 
52/Ri CIRCUIT BREAKER CB 15 480V BUS SA Plik PNL 31 
52/R2 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 
AC-1870 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36B REC SW 
AC-741 CHECK VALVE VC 66 

AC-742 MANUAL VALVE VC 66 
AC-743 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A __ REC SW 
AC-744 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A _ _- REC SW 

AC-745A MOTOR OPERATED VALVE VC - 66 YES 480V MCC36B 

AC-745B MOTOR OPERATED VALVE VC A 66 YES 480V MCC36A 
ACAHRC2 RHR HEAT EXCHANGER 32 VC 66 CCW 
ACAHRSI RHR HEAT EXCHANGER 31 VC 66 -CCW 

INTSIAPRE1 RECIRCULATION PUMP 31 VC 46 YES 480V BUS 5A PWR PNL 31 CCW REC SW 
INTSIAPRE2 RECIRCULATION PUMP 32 VC 46 YES 480V BUS 6A PWR PNL 32 CCW REC SW 
LT-920 RWST LEVEL TRANSMITTER YARD 79 118V BUS 31 
SI-1802A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A REC SW 
SI-18028 MOTOR OPERATED VALVE VC 46 YES 480V MCC36B REC SW 

SI-881 CHECK VALVE PAB 15 
SI-882 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B REC SW 

SI-886A CHECK VALVE VC 46 

SI-886B CHECK VALVE VC 46 . ....  

SI-889A MOTOR OPERATED VALVE VC 68 YES 480V MCC36A 
SI-889B MOTOR OPERATED VALVE VC 68 YES 480V MCC36B I
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Table D1O Chemical and Volume Control System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY El] COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building 1ev Panel/Rack CR AC AC 12SVDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Coolin Supply Interlock 

1/BATP31 BAT PUMP 31 CONTROL SWITCH CB 53 FCP 

1/BATP32 BAT PUMP 32 CONTROL SWITCH CB 53 PCP 

1/BCR MAKEUP CONTROL SWITCH CB 53 PCF 

1/CSAPCH1 CHARGING PUMP 31 CONTROL SWITCH CB 53 FBF 

1/CSAPCH2 CHARGING PUMP 32 CONTROL SWITCH CB 53 PEP 

1/CSAPCH3 CHARGING PUMP 33 CONTROL SWITCH CB 53 FBP 

1/MOV-333 MOV-333 CONTROL SWITCH CE 53 SF 

43/BAB MAKEUP MODE SELECTOR SWITCH CB 53 PC 

BAT PUMP 31 SPEED SELECTOR 

43A/BATP31 SWITCH CB 53 FCF 

BAT PUMP 32 SPEED SELECTOR 

43A/BATP32 SWITCH CB 53 PCF 

52/Cl CIRCUIT BREAKER CE 15 480V BUS 5A PWR PNL 31 

52/C2 CIRCUIT BREAKER CB 15 480V BUS 3A PWR PNL 33 

52/C3 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

BSX-I RELAY CB 53 IeV BUS 31 

BSX-2 RELAY CB 53 L 118V BUS 31 

CH-204A AIR OPERATED VALVE VC 46 YES DIS PNL 31 IAS 

CH-204B AIR OPERATED VALVE VC 59 YES DIS PNL 32 IAS 

CH-20S MOTOR OPERATED VALVE PAB 68i  YES 480V MCC36B _ 

CH-218 RELIEF VALVE VC 46 

CH-222 MOTOR OPERATED VALVE PAB 68 YES 480V MCC36A 

CH-223 MANUAL VALVE PAB 15 

CH-225 MANUAL VALVE PAB 15 

CH-226 MOTOR OPERATED VALVE PAB 68. YES :480V MCC36A 

CH-229 MANUAL VALVE PAB 55 - -_ 

CH-230 MANUAL VALVE PAB 55 

CH-232 MANUAL VALVE PAB 55 

CH-233 MANUAL VALVE PAB 55 

CH-235 MANUAL VALVE PAB 55 

CH-236 MANUAL VALVE PAB 55 

CH-238 MANUAL VALVE PAB 55 

CH-239J MANUAL VALVE PAB 15 . I 

CH-239K MANUAL VALVE PAN 1s 

CH-241A MANUAL VALVE PAB 41 

CH-241B MANUAL VALVE PAB 41 

CH-241C MANUAL VALVE PAB 41 

CH-241D MANUAL VALVE PAB 41 

CH-244A MANUAL VALVE VC 46 

CH-244B MANUAL VALVE VC 46 

CH-244C MANUAL VALVE VC 46 

CH-244D MANUAL VALVE VC 46 

CH-249A MANUAL VALVE PAB 15 

CH-249B MANUAL VALVE PAS 15 
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Table D10 Chemical and Volume Control System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [1] COMPONENT SUPPORT SYSTE
M 

COMP COMPONENT Building lwv Panel/Rack CR AC AC 12SVDC Room Comp Mr Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling olin Supply Interlock 

CH-249C MANUAL VALVE PAB is 

CH-249D MANUAL VALVE PAB 15 

CH-250A MOTOR OPERATED VALVE PAB 68 480V MCC36B 

CH-250B MOTOR OPERATED VALVE PAB 68 "480V MCC36B 

CH-2.SOC MOTOR OPERATED VALVE PAB 68 480V MCC36B 

CH-2SOD MOTOR OPERATED VALVE PAB 68 480V MCC36B 

CH-210A CHECK VALVE VC 60 

CH-210B CHECK VALVE VC 60 

CH-210C CHECK VALVE VC 60 

CH-210D CHECK VALVE VC 60 

CH-251A CHECK VALVE VC 68 

CH-251B CHECK VALVE VC 68 

CH-251C CHECK VALVE VC 68 

CH-251D CHECK VALVE VC 68 

CH-251E CHECK VALVE VC 68 

CH-2SIP CHECK VALVE VC 68 

CH-251G CHECK VALVE VC 68 

CH-251H CHECK VALVE VC 68 

CH-251J CHECK VALVE VC 68 

CH-251K CHECK VALVE VC 68 

CH-251L CHECK VALVE VC 68 

CH-2S1M CHECK VALVE VC 68 

CH-261A AIR, OPERATED VALVE VC 46 YES DIS PNL 31 IAS 

CH-261B AIR OPERATED VALVE VC 46 YES DIS PNL 32 IAS 

CH-261C AIR OPERATED VALVE VC 46 YES DIS PNL 31 IAS 

CH-261D AIR OPERATED VALVE VC 46 YES DIS PNL 32 IAS 

CH-262A MANUAL VALVE VC 46 

CH-262B MANUAL VALVE VC 46 

CH-262C MANUAL VALVE VC 46 

CH-262D MANUAL VALVE VC 46 

CH-272A MANUAL VALVE PAB 73 

CH-272B MANUAL VALVE PAB 73 

CH-278 MANUAL VALVE PAB 55 

CH-283 MANUAL VALVE PAB 55 

CH-284 MANUAL VALVE PAB ss 

CH-289 MANUAL VALVE PAD 55 

CH-290 CHECK VALVE PAB 55 

CH-292 MANUAL VALVE PAB SS 

CH-293 MANUAL VALVE PAB 73 

CH-297 MANUAL VALVE PAB 73 

CH-328 CHECK VALVE PAB 73 

CH-329 MANUAL VALVE PAB 73 

CH-332 CHECK VALVE PAB 55 

CH-333 MOTOR OPERATED VALVE PAB 55 YES 480V MCC36B 
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Table D10- Chemical and Volume Control System Dependencies ,

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY El] COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building 31ev Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Coolin Supply Interlock 

CH-334 MANUAL VALVE PAB 73 

CH-336 MANUAL VALVE PAB 73 
55

CH-337 IMANUAL VALVE PAB 73 

CH-360 MANUAL VALVE PAB 55 

CH-362A CHECK VALVE P1. 55 

CH-362B CHECK VALVE PAB 55 

CH-364 MANUAL VALVE PA 55 

CH-366 MANUAL VALVE PAB 55 

CH-370 MANUAL VALVE PAB 55 

55

CH-373 MANUAL VALVE PAB 73 

CH-374 CHECK VALVE VC 46 

CH-401 CHECK VALVE PAB 55 

CH-402 CHECK VALVE PAN 55 

CH-403 CHECK VALVE PAB 55 

CH-404 CHECK VALVE PAB 55 

CH-405 CHECK VALVE PAB 55 

CH-406 CHECK VALVE PAN 5S 

CH-441 MOTOR OPERATED VALVE PAB 68 480V MCC36A 

CH-442 MOTOR OPERATED VALVE PAB 68 480V MCC36A 

CH-443 MOTOR OPERATED VALVE PAB 68 480V MCC36A 

CH-444 MOTOR OPERATED VALVE PAB 68 480V MCC36A 

CH-FCV-11OA FLOW CONTROL VALVE PAB 73 YES DIS PNL 31 IAS RLYS BSX-I, 

CH-FCV-11OB FLOW CONTROL VALVE PAB 73 YES DIS PNL 31 IAS RLYS 6SX-I, 

CH-HCV-142 PLOW CONTROL VALVE PAB 55 YES 11SV BUS 31 

CH-LCV-112B LEVEL CONTROL VALVE PAB 55 YES 480V MCC36B RLY LC112C-X 
RLY LC112C-X 

CH-LCV-112C LEVEL CONTROL VALVE PAB 55 YES 480V MCC36A &LCI12.  

CSAHSWI SEAL RETURN WATER HTX 31 PAB 73 CCW 

CSAPBA1 BORIC ACID TRANSFER PUMP 31 PAB 55 YES 480V MCC36A RLYS SEX-I, 

CSAPBA2 BORIC ACID TRANSFER PUMP 32 PAB 55 YES 480V MCC36B RLYS BSX-1l 

CCW/CI 

CSAPCHI CHARGING PUMP 31 PAB 55 YES 480V BUS 5A PWR PNL 31 TY WTR SIAS 

CCW/CI 

CSAPCH2 CHARGING PUMP 32 PAB 55 YES 480V BUS 3A PWR PNL 33 TY WTR SIAS 

CCW/CI 

CSAPCH3 CHARGING PUMP 33 PAB 55 YES 480V BUS 6A PWR PNL 32 TY WTR SIAS 

CSBLBAI BORIC ACID BLENDER 
PAB 73 

CSFLBA1 BORIC ACID FILTER PAB 73 

CSFLSII SEAL INJECTION FILTER PAB 15
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Table D1O .Chemical and Volume Control System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY El] COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Slev Panel/Rack CR AC AC 12SVDC Room Comp Air Aotuation/ 

ID TYPE Location No. Ind. Volt Bum/Panel Bu/Panel Cooling Coolin Supply Interlock 

CSFLSI2 SEAL INJECTION FILTER PAB 15 

CSPLSW1 SEAL WATER FILTER PAB 73 

BORIC ACID 

FIC-110 BORIC ACID FLOW CONTROLLER CB 53 FBP YES 118V BUS 31 FLOW 

i::,o, RCI PUMP NO.1 SEAL LEAK FLOW 

PIT156A INSTRUMENT VC 

RCI PUMP NO.1 SEAL LEAK FLOW 

PIT-1S6B INSTRUMENT VC 

RCI PUMP NO.1 SEAL LEAK FLOW 

PIT-157A INSTRUMENT VC 

RCI PUMP NO.1 SEAL LEAK FLOW 

FIT-157B INSTRUMENT VC 

RCI PUMP NO.1 SEAL LEAK FLOW 

FIT-158A INSTRUMENT VC 

RCI PUMP NO.1 SEAL LEAK FLOW 

FIT-ISEB INSTRUMENT VC 

RCI PUMP NO.1 SEAL LEAK FLOW 

FIT-S9A INSTRUMENT VC 

RCI PUMP NO.1 SEAL LEAK FLOW 

FIT-159B INSTRUMENT VC 

LC112C-X RELAY CB 53 118V BUS 31 

SC-141A CHG PMP 31 SPEED CONTROLLER CB 53 FBF YES IIeV BUS 34 

SC-141B CHG PMP 32 SPEED CONTROLLER CB 53 PEP YES I1eV BUS 34 

SC-141C CHG PMP 33 SPEED CONTROLLER CB 53 FBF YES 118V BUS 34 

SI-846 MANUAL VALVE YARD 81 
BORIC ACID 

YIC-110 BORIC ACID FLOW TOTALIZER CB 53 PEP YES 118V BUS 31 FLOW
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Table D11.1 Offsite Electric Power System Dependencies 

BASIC CGWONIT DiSCRITION CIVONENT LOCATION Ca@ONNDIT POWER SUPPLY [1] COtINIT SUPPORT SYSTMu 
Caw C Building Bev Panel/Raak CR AC AC 125VDC Room Ca Air Aattios/ 

ID I'm LoPaston No. Ind. VoltI Buf/Panel tma/Pa Coon Suply Interloc]k 

BT5-6 138kV Breaker BT5-6 Switchyard Yes 480V MCC32 / MCC39 

Pwr Pni 31/ Pwr 
MOD-BK5 MOD Switch BK5 Switchyard Pnl 32 

Pwr Pnl 31/ 
MOD-BT5-6S MOD Switch BT5-6S Switchyard Pwr Pnl 32 

Pwr Pn1 31/ Pwr 
MOD-F4 MOD Switch F4 Switchyard Pnl 32
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Table Dl1.2 69-KVAC Electric PoWer System Dependencies

BASIC COMPONENT DESCRIPTION COONET LOCATION COMPONENT POWER SUPPLY [1] COMPONENT SUPPORT SYSTEM 

COMP COMPONDNT Building clev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

25-1 SYNCHRONISM-CHECK RELAY CB 53 CCR PNL FCR BUS 5 PT 

25-2 SYNCHRONISM-CHECK RELAY CB 53 CCR PNL FCR BUS 6 PT 

25/X1 SYNCHRONISM-CHECK AUX. RELAY CB 53 CCR PNL FCR DP 32/CKT.3 

25/X2- SYNCHRONISM-CHECK AUX. RELAY CB 53 CCR PNL FCR DP 31/CKT.19 

27-2-62 TIME DELAY RELAY(27-2-Xl,27-2) TB 15 6.9KV SWGR 31 PP 31/CKT.15 

27-2-62X UV AUX RELAY TB 15 6.9KV SWGR 31 PP 31/CKT.15 

27-3-62 TIME DELAY RELAY(27-3-XI,27-3) TB 15 6.9KV SWGR 32 PP 32/CKT.7 

27-3-62X UV AUX RELAY TB 15 6.9KV SWGR 32 PP 32/CKT.7 

27-5-62 TIME DELAY RELAY(27-5-XI,27-5) TB 15 6.9KV SWGR 31 DP 31/CKT.20 

TIME DELAY UV AUX RELAY(27-6-X1,27

27-6-62 6) TB 15 6.9KV SWGR 32 DP 32/CKT.18 

27-6-62X UV AUX RELAY TB 15 6.9KV SWGR 32 DP 32/CKT.18 

27-6-62X UV AUX RELAY TB 15 6.9KV SWGR 32 DP 31/CKT.20 

31PP 125VDC POWER PANEL 31 CB 33 480V MCC39/5F BATT 31 

32DP 125VDC DISTRIBUTION PANEL 32 CB 53 PP 32/CKT.12 

32DP 125VDC DISTRIBUTION PANEL 32 CB 53 PP 32/CKT.12 

32PP 125VDC POWER PANEL 32 CB 33 480V MCC37/1FL BATT 32 

51/STS BRKR ST5 OVERCURRENT RELAY TB 15 6.9KV SWGR 31 YES PP 31/CKT.3 

51/ST6 BRKR ST6 OVERCURRENT RELAY TB 15 6.9KV SWGR 32 PP 32/CKT.9 

51/UTl BRKR UTI OVERCURRENT RELAY TB 15 6.9KV SWGR 31 PP 31/CKT.3 

51/UT2 BRKR UT2 OVERCURRENT RELAY TB 15 6.9KV SWGR 32 PP 31/CKT.3 

51/UT3 BERKR UT3 OVERCURRENT RELAY TB 15 6.9KV SWGR 32 PP 32/CKT.9 

51/UT4 BRKR UT4 OVERCURRENT RELAY TB 15 6.9KV SWGR 32 

51N/STS BRKR ST5 NEUTRAL OVERCURRENT REL TB 15 6.9KV SWGR 31 YES PP 31/CKT.3 

51N/ST6 BERKR ST6 NEUTRAL OVERCURRENT REL TB 15 6.9KV SWGR 32 PP 32/CKT.9 

SIN/UTI BRKR UTI NEUTRAL OVERCURRENT REL TB 15 6.9KV SWGR 31 PP 31/CKT.3 

51N/UT2 SRKR UT2 NEUTRAL OVERCURRENT REL TB 15 6.9KV SWOR 32 PP 31/CKT.3 

51N/UT3 BRKR UT3 NEUTRAL OVERCURRENT REL TB 15 6.9KV SWGR 32 PP 32/CKT.9 

51N/UT4 BRKR UT4 NEUTRAL OVERCURRENT REL TB 15 6.9KV SWGR 32 

52/GT5 13.8KV TIE CIRCUIT BREAKER 52/GT5 TB 15 6.9KV SWGR 31 6.9KV PP31/CKT.3 

52/GT6 13.8KV TIE CIRCUIT BREAKER 52/GT6 TB 15 6.9KV SWGR 32 PP32/CKT.9
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Table DI1.2 6.9-KVAC Electric Power System Dependencies

BASIC COMPONENT DESCRIPTION COUPONENT LOCATION COMPONENT POWER SUPPLY [I] COMPONENT SUPPORT SYSTEM 

COMP COMPONNINT Building 3lev. Panel/Rack CR AC AC 125VDC Room CoMp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

52/SS2 6.9KV CIRCUIT BREAKER SS2 TB 15 6.9KV SWGR 31 YES PP 31/CKT.3 

52/SS3 6.9KV CIRCUIT BREAKER SS3 TB 15 6.9KV SWGR 32 YES PP 32/CKT.9 

52/SS5 6.9KV CIRCUIT BREAKER SS5 TB 15 6.9KV SWGR 31 YES PP 31/CKT.3 

52/SS6 6.9KV CIRCUIT BREAKER SS6 TB 15 6.9KV SWGR 32 YES PP 32/CKT.9 

52/ST5 6.9KV CIRCUIT BREAKER ST5 TB 15 6.9KV SNGR 31 YES PP 3X/CKT.3 

52/ST6 6.9KV CIRCUIT BREAKER ST6 TB 15 6.9KV SWGR 32 YES PP 32/CKT.9 

52/UT6 6.9KV CIRCUIT BREAKER UT6 TB 15 6.9KV SWGR 31 YES PP 31/CKT.3 

52/UT1-ST5 6.9KV CIRCUIT BREAKER UT1-STS TB 15 6.9KV SWGR 31 YES PP 31/CKT.3 

52/UT2 6.9KV CIRCUIT BREAKER UT2 TB 15 6.9KV SWGR 31 YES PP 31/CKT.3 

52/UT3 6.9KV CIRCUIT BP.EAKER UT3 TB 15 6.9KV SWGR 32 YES PP 32/CKT.9 

52/UT3-ST6 6.9KV CIRCUIT BREAKER UT3-ST6 TB 15 6.9KV SWGR 32 YES PP 32/CKT.9 

52/UT4 6.9KV CIRCUIT BREAKER UT4 TB 15 6.9KV SWGR 32 YES PP 32/CKT.9 ..._,-_ 

52/UT4-ST6 6.9KV CIRCUIT BREAKER UT4-ST6 TB 15 6.9KV SWGR 32 YES PP 32/CKT.9 _--_ 

62/UTS TIME-DELAY RELAY TB 15 6.9KV SWGR 31 YES PP 31/CKT.3 

62/ST6 TIME-DELAY RELAY TB 15 6.9KV SWGR 32 PP 32/CKT.9 

62/UT6 TIME-DELAY RELAY TB 15 6.9KV SWGR 31 PP 31/CKT.3 

62/UT2 TIME-DELAY RELAY TB 15 6.9KV SWGR 32 PP 31/CKT.3 _ 

62/UT3 TIME-DELAY RELAY TB 15 6.9KV SWGR 32 PP 32/CKT.9 

62/UT4 TIME-DELAY RELAY TB 15 6.9KV SWGR 32 

85L1/138 138KV PILOT-WIRE RECEIVER RELAY CE 53 CCR PNL FBR YES 118V IB 32(CKT.23) DP 33(CKT.18) 

85L2/138 138KV PILOT-WIRE RECEIVER RELAY CB 53 CCR PNL FBR YES IISV IB 33(CKT.24) DP 32(CKT.1) 

86/BU GENERATOR BACK-UP LOCKOUT RELAY CB 53 CCR PNL PAR YES DP 31/CKT.2 

86/P GENERATOR PRIMARY LOCKOUT RELAY CB 53 CCR PNL FAR YES DP 32/CKT.17 

86/ST5 BRKR ST5 LOCKOUT RELAY TB 15 6.9KV SWGR 31 YES PP 31/CKT.3 

86/ST6 ERKR ST6 LOCKOUT RELAY TB 15 6.9KV SWGR 32 PP 32/CKT.9 

86/STBU SAT BACK-UP LOCKOUT RELAY CB 53 CCR PNL FBR YES DP 3 (CKT.3) 

86/STP SAT PRIMARY LOCKOUT RELAY CB 53 CCR PNL FBR YES DP 31/CKT.19 

86/UTl BRKR UT1 LOCKOUT RELAY CB 53 CCR PNL FBR YES PP 31/CKT.3 

86/UT3 BRKR UT3 LOCKOUT RELAY TB 15 6.9KV SWGR 32 YES PP 32/CKT.9 

86/UT4 BRKR UT4 LOCKOUT RELAY TB 15 6.9KV SWGR 32 YES PP 32/CKT.9 

87LI/138 DIFFERENTIAL OV. CURR. RELAY CE 53 CCR PNL FBR YES 118V IB 32(CKT.23) DP 33(CKT.18) 

87L2/138 DIFFERENTIAL 0V. CURR. RELAY CB 53 CCR PNL FBR YES 118V IB 33(CKT.24) DP 32(CKT.1)
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Table DI 1.2 6 9-KVAC Electric PoWer System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION comPomNrT POWER SUPPLY [1] COMPONENT SUPPORT SYST 

COMP CONPOT Building Slev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

BUS1 6.9KV BUS 1 TB 15 6.9KV SWGR 31 YES 6.9KV 

6.9KV/ 

BUSl-PT 6.9KV BUS1 POTENTIAL TRANSFORMER TB 15 6.9KV SWGR 31 120V BUS 1 

BUS2 6.9KV BUS 2 TB 15 6.9KV SWGR 32 PP 31/CKT.3 

BUS3.'* 6.9KV BUS 3 TB 15 6.9KV SWGR 32 YES 6.9KV 

BUS4 6.9KV BUS 4 TB 15 6.9KV SWGR 32 YES 6.9KV 

6.9KV/ 
BUS4-PT 6.9KV BUS4 POTENTIAL TRANSFORMER TB 15 6.9KV SWGR 32 120V BUS 4 

BUS5 6.9KV BUS 5 TB 15 6.9KV SWGR 31 YES 6.9KV 

BUS6 6.9KV BUS 6 TB 15 6.9KV SWGR 32 YES 6.9KV 

NEGATIVE FUSE AT 125VDC DP 

FUS-N-6SYN 31/CKT.19 CB 53 125VDC DP 31 DP 31 

FUS-N-U1SS NEGATIVE FUSE AT 125VDC PP 31/CKT.3 CB 33 12SVDC PP 31 PP 31 

FUS-N-U3S6 FUSE NEGITIVE AT PP 32/CKT.9 CB 33 125VDC PP 32 PP 32 

FUS-NIST5 NEGATIVE FUSE AT 125VDC DP 32/CKT.3 CB 53 125VDC OP 32 DP 32 

FUS-P-6SYN POSITIVE FUSE AT 125VDC OP 31/CKT.19 CB 53 125VDC OP 31 DP 31 

FUS-P-UIS5 POSITIVE FUSE AT125VDC PP 31/CKT.3 CB 33 125VDC PP 31 PP 31 

FUS-P-U3S6 POSITIVE FUSE AT PP 32/CKT.9 CB 33 125VDC PP 32 PP 32 

FUS-PIST5 POSITIVE FUSE AT 125VDC DP 32/CKT.3 CE 53 125VDC DP 32 DP 32 

FUS-PT1-BUSl FUSE FOR BUS 1 PT-l(PRIMARY) TB 15 6.9KV SWGR 31 6.9KV BUS 1 

FUS-PT1-BUS2 FUSE FOR BUS 2 PT-l(PRIMARY) TB j 15 6.9KV SWGR 31 6.9KV 

FUS-PT1-BUS3 FUSE FOR BUS 3 PT-l(PRIMARY) TB 15 6.9KV SWGR 32 6.9KV 

FUS-PT1-BUS4 FUSE FOR BUS 4 PT-1(PRIMAR ) TB 15 6.9KV SWGR 32 6.9KV 

FUS-PT1-BUSS FUSE FOR BUS 5 PT-l(PRINARY) TB 15 6.9KV SWGR 31 6.9KV 

FUS-PTI-BUS6 FUSE FOR BUS 6 PT-I(PRIMARY) TB 15 6.9KV SWGR 32 6.9KV BUS 6 

FUS-PT2-BUSI FUSE FOR BUS 1 PT-2(PRIMARY) TB 15 6.9KV SWGR 31 6.9KV BUS 1 

FUS-PT2-BUS2 FUSE FOR BUS 2 PT-2(PRINARY) TB 15 6.9KV SWGR 31 6.9KV 

FUS-PT2-BUS3 FUSE FOR BUS 3 PT-2(PRIMARY) TB 15 6.9KV-SWGR132 6.9KV
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Table DI 1.2 6.9-KVAC Electric Power System Dependencies

BASIC COMPONENT DESCRIPTION CONPONiT LOCATION COMPONENT POWE SUPPLY E1 COMPONENT SUPPORT SYSTSE 

COMP COMPONENT Building 1lev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

FUS-PT2-BUS4 FUSE FOR BUS 4 PT-2(PRIMARY) TB 15 6.9KV SWGR 32 6.9Kv 

FUS-PT2-BUS5 FUSE FOR BUS 5 PT-2(PRIMARY) TB 15 6.9KV SWGR 31 6.9KV 

FUS-PT2-BUS6 FUSE FOR BUS 6 PT-2(PRIMARY) TB 15 6.9KV SWGR 32 6.9KV BUS 6 

FUS-PT3-BUSl FUSE FOR BUS 1 PT-3(PRIMARY) TB 15 6.9KV SWGR 31 6.9KV BUS 1 

FUS-PT3-BUS2 FUSE FOR BUS 2 PT-3(PRIMARY) TB 15 6.9KV SWGR 31 6.9KV 

FUS-PT3-BUS3 FUSE FOR BUS 3 PT-3(PRIMARY) TB 15 6.9KV SWGR 32 6.9KV 

FUS-PT3-BUS4 FUSE FOR BUS 4 PT-3(PRIMARY) TB 15 6.9KV SWGR 32 6.9KV 

FUS-PT3-BUS5 FUSE FOR BUS 5 PT-3(PRIMARY) TB 15 6.9KV SWGR 31 6.9KV 

FUS-PT3-BUS6 FUSE FOR BUS 6 PT-3(PRIMARY) TB 15 6.9KV SWGR 32 6.9KV BUS 6 

FUS-PT7-BUS1 FUSE FOR BUS 1 PT-7(SECONDARY) TB 15: 6.9KV SWGR 31 120V BUS 1 

FUS-PT7-BUS2 FUSE FOR BUS 2 PT-7(SECONDARY) TB 15 6.9KV SWGR 31 120V 

FUS-PT7-BUS3 FUSE FOR BUS 3 PT-7(SECONDARY) TB 15 6.9KV SWGR 32 120V 

FUS-PT7-BUS4 FUSE FOR BUS 4 PT-7(SECONDARY) TB 15 6.9KV SWGR 32 120V 

FUS-PT7-BUS5 FUSE FOR BUS 5 PT-7(SECONDARY) TB 15 6.9KV.SWGR 31 120V 

FUS-PT7-BUS6 FUSE FOR BUS 6 PT-7(SECONDARY) TB 15 6.9KV SWGR 32 120V BUS 6 

FUS-PT9-BUS6 FUSE FOR BUS 1 PT-9(SECONDARY) TB 15 6.9KV SWOR 31 120V BUS 1 

FUS-PT9-BUS2 FUSE FOR BUS 2 PT-9(SECONDARY) TB 15 6.9KV SWGR 31 120V _US_1 

FUS-PT9-BUS3 FUSE FOR BUS 3 PT-9(SECONDARY) TB 15 6.9KV SWGR 32 120V 

FUS-PT9-BUS4 FUSE FOR BUS 4 PT-9(SECONDARY) TB 15 6.9KV SWGR 32 120V 

FUS-PT9-BUS5 FUSE FOR BUS 5 PT-9(SECONDARY) TB 15 6.9KV SWGR 31 120V 

FUS-PT9-BUS6 FUSE FOR BUS 6 PT-9(SECONDARY) TB 15 6.9KV SWGR 32 120V BUS 6 

OC-50552 BRKR SS2 OVERCURRENT RELAY TB 15 6.9KV SWGR 31 6.9KV 

OC-50SS3 BRKR SS3 OVERCURRENT RELAY TB 15 6.9KV SWGR 32 6.9KV
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Table DI 1.2 6.9-KVAC Electric Power System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT pOWER SUPPLY [1] COMPONENT SUPPORT SYSTEM 

COMP, CPONi Building Slev. Panel/Rack CR AC AC 125VDC Room COW Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

OC-50SS5 BRKR SS5 OVERCURRENT RELAY TB 15 6.9KV SWGR 31 6.9KV 

OC-50SS6 BRKR SS6 OVERCURRENT RELAY TB 15 6.9KV SWGR 32 6.9KV PP 32 /CKT.9 

OC-51SS2 BRKR SS2 TIME OVERCURRENT RELAY TB 15 6.9KV SWGR 31 6.9KV 

OC-51SS3 BRKR SS3 TIME OVERCURRENT RELAY TB 15 6.9KV SWGR 32 6.9KV 

OC-51SS5 BRKR SS5 TIME OVERCURRENT RELAY TB 15 6.9KV SWGR.31 ,6.9KV 

OC-51SS6 BRKR SS6 TIME OVERCURRENT RELAY TB 15 6.9KV SWGR 32 6.9KV PP 32 /CKT.9 

6.9KV/I 

PT-BUS2 6.9KV BUS 2 POTENTIAL TRANSFORMER TB 15 6.9KV SWGR 31 20V 

6.9KV/1 

PT-BUS3 6.9KV BUS 3 POTENTIAL TRANSFORMER TB 15 6.9KV SWGR 32 20V 

6.9KV/I 

PT-BUS5 6.9KV BUS 5 POTENTIAL TRANSFORMER TB 15 6.9KV SWGR 31 20V 

6. 9Kv/ 

PT-BUS6 6.9KV BUS 6 POTENTIAL TRANSFORMER TB 15 6.9KV SWGR 32 20V BUS 6 

138 

SAT STA. AUX. TRANSFORMER YARD /6.9KV
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Table D11.3 '480-VAC Electric Power System Dependencies

BASIC COMPONIT DESCRIPTION COMPONENT LOCATION COMPONENT POMR SUPPLY [1] COMPONENT SUPPORT SYSTEM 

COUP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

27-1-2A UNDERVOLTAGE RELAY CD 15 480V SWGR 31 120V BUS 2A PT 480V BUS 2A 

27-1-3A UNDERVOLTAGE RELAY CB 15 480V SWGR 32 120V BUS 3A PT 480V BUS 3A 

27-1-BA UNDERVOLTAGE RELAY CB 15 480V SWGR 31 120V BUS 5A PT 480V BUS 5A 

27-1-6A UNDERVOLTAGE RE LAY CB 15 480V SWGR 32 120V BUS 6A PT 480V BUS 6A 

27-2-2A UNDERVOLTAGE RELAY CB 15 480V SWGR 31 120V BUS 2A PT 480V BUS 2A 

27-2-3A UNDERVOLTAGE RELAY CB 15 480V SWGR 32 120V BUS 3A PT 480V BUS 3A 

27-2-5A UNDERVOLTAGE RELAY CB 15 480V SWGR 31 120V BUS 5A PT 480V BUS BA 

27-2-6A UNDERVOLTAGE RELAY CB 15 480V SWGR 32 120V BUS 6A PT 480V BUS 6A 

27-2A-Xl UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 31 PP33/CKT.1 27-1-2A 

27-2A-X2 UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 31 PP33/CKT.1 27-2A-X1 

27-2A-X4 UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 31 PP33/CKT.1 27-2-2A 

27-3-2A UNDERVOLTAGE RELAY CB 15 480V SWGR 31 120V BUS 2A PT 480V BUS 2A 

27-3-3A UNDERVOLTAGE RELAY CB 15 480V SWGR 32 120V BUS 3A PT 480V BUS 3A 

27-3-BA UNDERVOLTAGE RELAY CB 15 480V SWGR 31 120V BUS SA PT 480V BUS 5A 

27-3-6A UNDERVOLTAGE RELAY CB 15 480V SWGR 32 120V BUS 6A PT 480V BUS 6A 

27-3A-X1 UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 32 PP33/CKT.1 27-1-3A 

27-3A-X2 UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 32 PP33/CKT.1 21-3A-X1 

27-3A-X4 UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 32 PP33/CKT.1 27-2-3A 

27-3X-2A UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 31 120V BUS 2A PT 27-3-2A 

27-3X-3A UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 32 120V BUS 3A PT 27-3-3A 

27-3X-SA UNDERVOLTAGE AUX RELAY CS 15 480V SWGR 31 120V BUS BA PT 27-3-SA 

27-3X-GA UNDERVOLTAGE AUX RELAY CB 15 1480V SWGR 32 120V BUS GA PT 27-3-GA 

27-4-2A UNDERVOLTAGE RELAY CB 15 480V SWGR 31 120V BUS 2A PT 480V BUS 2A 

27-4-3A UNDERVOLTAGE RELAY CB 15 480V SWGR 32 120V BUS 3A PT 480V BUS 3A 

27-4-SA UNDERVOLTAGE RELAY CB 15 480V SWGR 31 120V BUS BA PT 480V BUS SA 

27-4-GA UNDERVOLTAGE RELAY CB 1B 480V SWGR 32 120V BUS GA PT 480V BUS GA 

27-4X-2A UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 31 120V BUS 2A PT 27-4 2A 

27-4X-3A UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 32 120V BUS 3A PT 27-4-3A 

27-4X-3A UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 31 120V BUS BA PT 27-4-BA 

27-4X-GA UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 32 120V BUS GA PT 27-4-GA 

27-SA-Xl UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 31 PP3/CKT.4 27-1-BA 

27-5A-X2 UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 31 PP31/CKT.4 27--5A-l 

27-SA-X4 UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 31 PP31/CKT.4 27-2-BA 

27-5A-X1 UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 32 PP32/CKT. 8 

27-6A-X2 UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 32 PP32/CKT.8 

27-6A-X4 UNDERVOLTAGE AUX RELAY CB 15 480V SWGR 32 PP32/CKT.8
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Table D1 1.3 480-VAC Electric Power System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION, COMPONET POWER SUPPLY (I] COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Blev. Panel/Rack CR AC AC 125VDC Room CoeW Air Actuation/ 

ID TYPE Location NO. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

3-3/5A2 SI/LOOP RELAY 3-3/5A2 TYPE BFD80S CB 15 480V SWGR 31 PP31/CKT.4 SI/5A 

33MCC 480V MCC 33 TB 15 480V BUS 2A 

34MCCj, 480V MCC 34 TB 15 480V BUS 2A 

36AMCC 480V MCC 36A PAE 55 480V BUS 5A 

36BMCC 480V MCC 36B PAB 55 , 480V BUS 6A 

36CMCC 480V MCC 36C Ca 15 480V BUS 2A 

37MCC 480V MCC 37 PAB 35 480V BUS 6A 

39MCC 480V MCC 39 CB 33 480V BUS 5A 

480V BUS 2A PT 480V BUS 2A POTENTIAL TRANSFORMER CB 15 480V SWGR 31 480V 2A 480V BUS 2A 

480V BUS 3A PT 480V BUS 3A POTENTIAL TRANSFORMER CB 15 480V SWGR 32 480V 3A 480V BUS 3A 

480V BUS 5A PT 480V BUS 5A POTENTIAL TRANSFORMER CB 15 480V SWGR 31 480V 5A 480V BUS 5A 

480V BUS 6A PT 480V BUS 6A POTENTIAL TRANSFORMER CB 15 480V SWGR 32 480V 6A 480V BUS 6A 

52/2A 480V CIRCUIT BREAKER 2A CB 15 480V SWGR 31 YES PP33/CKT.1 52/EG1 

52/2AT3A 480V CIRCUIT BREAKER 2AT3A CB 15 480V SWGR 31 YES PP33/CKT.1 52/3A 

52/3A 480V CIRCUIT BREAKER 3A CB 15 480V SWGR 32 YES PP33/CKT.1 27-3A-X2 

52/3AT6A 480V CIRCUIT BREAKER 3AT6A CB 15 480V SWGR 31 YES PP32/CKT.8 

52/5A 480V.CIRCUIT BREAKER SA CB 15 480V SWGR 31 YES PP31/CKT.4 52/EG3 

52/6A 480V CIRCUIT BREAKER 6A CB 15 480V SWGR 32 YES PP32/CKT.8 52/EG2 

52/MCC3 CIRCUIT BREAKER 52/MCC3 CB 15 480V SWGR 31 PP31/CKT.4 

52/MCC4 CIRCUIT BREAKER 52/MCC4 CB 15 480V SWGR 31 PP31/CKT.4 

52/MCC6A CIRCUIT BREAKER 52/MCC6A CB 15 480V SWGR 32 PP32/CKT.8 

52/MCC6B CIRCUIT BREAKER 52/MCC6B CB 15 480V SWGR 31 PP31/CKT.4 

52/MCC6C CIRCUIT BREAKER 52/MCC6C CB 15 480V SWGR 31 ' PP31/CKT.4 

52/MCC7 CIRCUIT BREAKER 52/MCC7 CB 15 480V SWGR 32 PP32/CKT.8 

52/MCC9 CIRCUIT BREAKER 52/MCC9 CB 15 480V SWGR 31 PP I/CKT.4 

62-1-2A TIME DELAY RELAY CB 15 480V SWGR 31 PP33/CKT.1 27-3X-2A 

62-1-3A TIME DELAY RELAY CB 15 480V SWGR 32 PP33/CKT.1 27-3X-3A 

62-1-SA TIME DELAY RELAY CB 15 480V SWGR 31 PP31/CKT.4 27-3X-SA 

62-1-6A TIME DELAY RELAY CB 15 480V SWGR 32 PP32/CKT.8 

62-2-2A TIME DELAY RELAY CB 15 480V SWGR 31 PP33/CKT.1 SI/2A 

62-2-3A TIME DELAY RELAY CB 15 480V SWGR 32 PP33/CKT.1 SI/3A 

62-2-SA TIME DELAY RELAY CB 15 480V SWGR 31 PP31/CKT.4 SI/5A 

62-2-6A TIME DELAY RELAY CB 15 480V SWGR 32 PP32/CKT.8 

BUS2A 480V BUS 2A CB 15 480V SWGR 31 YES 

BUS3A 480V BUS 3A CB 15 480V SWGR 32 YES
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Table D11.3 480-VAC Electric Power System Dependencies

BASIC COMPONENT DUSCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [1I COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building zlev. Panel/Rack CR AC AC 125VDC Room Coup Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

BUS5A 480V BUS 5A CB 15 480V SWGR 31 YES _ 

BUS6A 480V BUS 6A CB 15 480V SWGR 32 YES 

FUSE-2A-PT FUSES ON 480V BUS 2A POT XFRMR CB 15 480V SWGR 31 480V 2A 

FUSE-3A-PT iFUSES ON 480V BUS 3A POT XFRMR CB 15 480V SWGR 32 480V 3A 

FUSE-5A-PT FUSES ON 480V BUS 5A POT XFRMR CB 15 480V SWGR 31 480V 5A 

FUSE-6A-PT FUSES ON 480V BUS 6A POT XFRMR CB 15 480V SWGR 32 480V 6A 

OTS-2A OVERCURRENT TRIP SWITCH CB 15 480V SWGR 31 480V 2A 

OTS-3A OVERCURRENT TRIP SWITCH CB 15 480V SWGR 32 480V 3A 

OTS-SA OVERCURRENT TRIP SWITCH CB 15 480V SWGR 31 480V 5A 

OTS-6A OVERCURRENT TRIP SWITCH CB 15 480V SWGR 32 480V 6A 

SS TRANS 2 STATION SERVICE TRANSFORMER 2 CB 15 480V SWGR 31 6.9KV BUS 2 

SS TRANS 3 STATION SERVICE TRANSFORMER 3 CA 15 480V SWGR 32 6.9KV BUS 3 

SS TRANS 5 STATION SERVICE TRANSFORMER 5 CB 15 480V SWGR 31 6.9KV BUS 5 

SS TRANS 6 STATION SERVICE TRANSFORMER 6 CA 15 480V SWGR 32 6.9KV BUS 6

I"
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Table D1 1.4 -125-VDC Electric Power System Dependencies

D-33

BASIC COKGONNY D&SCRXPTIO CONWOfDIT L4WCATIO CO1PON1NT POWER SUPPLY [1] CaOMOuNiT SUPPORT SYSTIN 

cow CMIONMRT Building 3lev Panel/Rack CR AC AC 125YDC Rom Comp Air Actution/ 

ID tYI Location NO. Ind. Volt Bus/Panel RM/Panel C o Supply Interlock 

31-BATT-FUSE BATTERY 31 FUSES CB 33 

31DP DC DISTRIBUTION PANEL 31 CB 53 PP31 CR HVA_ 

31PP, DC POWER PANEL 31 CB 33 Yes CB VENT 

31PP-417 POWER PANEL 31 BATT CKT BRKR CB 33 PP31 

32-BATT-FUSE BATTERY 32 FUSES CB 33 

32DP DC DISTRIBUTION PANEL 32 CB 53 •-PP32 CR HVA 
32PP DC POWER PANEL 32 CB 33 Yes CB VENT 

32PP-15 POWER PANEL 32 BATT CKT BRKR CB 33 PP32 

33-BATT-FUSE BATTERY 33 FUSES CB 15 

33DP DC DISTRIBUTION PANEL 33 CB 53 PP31 CR HVA 

33PP DC POWER PANEL 33 CB 15 Yes CB VEN 
33PP-MAIN POWER PANEL 33 BATT CKT BRKR Ca 15 PP33 

34DP DC DISTRIBUTION PANEL 34 CD 53 PP32 CR HVA_ 

34PP DC POWER PANEL 34 CB 33 Yes CB VEN 

34PP-MAIN POWER PANEL 34 BATT CKT BRKR CB 33 PP34 

BATT 31 BATTERY 31 CB 33 BR VEN_ _ 

BATT 32 BATTERY 32 CB 33 _ _BR VENT 

BATT 33 BATTERY 33 DGB 15 DR VEN_ 

BATT 34 BATTERY 34 CB 33 BR VENT 

BATT CHGR 31 BATTERY CHARGER 31 CB 33 CB VENT 

BATT CHGR 32 BATTERY CHARGER 32 CB 33 _C9 VENT_ 

BATT CHGR 33 BATTERY CHARGER 33 CB 15 __CB VEN_ _ 

BATT CHGR 34 BATTERY CHARGER 34 CD 33 _"-CO VENT 

BATT CHGR 35 BATTERY CHARGER 35 CB :33 _ CB YEN_ 
PLUG BAIT CHGR 35 MAXGUARD PLUG CB 33 1 1



Table D11.5 118-VAC Electric Power System Dependencies

BASIC CODUMf DESCRIPTION CONPCM LOCA'TION CM miMT Pa SUPPLY (I] CWEPct! SUPPORT SYSTi 

cm fcmutiu Bildtng Swev Panel/Rack CR AC AC 12SVDC Main CGI Air ,tuatioa/ 
ID TP L ion No. Znd. Volt I us/Panel BuL/Panel in Sxqu.y Interlock 

118VAC INSTRUMENT BUS 31 
31 INVERTER INVERTER CB 33 YES 480V MCC34 PP31 CB VENT 

31IB-31 BUS 31 SUPPLY CIRCUIT BREAKER CB 33 118V INST BUS 31 

118VAC INSTRUMENT BUS 32 
32 INVERTER INVERTER CB 33 YES 480V MCC33 PP32 CB VENT 

321B-31 BUS 32 SUPPLY CIRCUIT BREAKER CB 33 118V INST BUS 32 _ 

118VAC INSTRUMENT BUS 33 
33 INVERTER INVERTER CB 33 YES 490V MCC39 PP33 CB VENT 

331B-31 BUS 33 SUPPLY CIRCUIT BREAKER CB 33 118V INST BUS 33 

118VAC INSTRUMENT BUS 34 MCC36B , 
34 INVERTER INVERTER CB 33 YES 480V MCC36C PP34 CB VENT 

341B-31 BUS 34 NORMAL SUPPLY CKT BREAKER CB 33 118V INST BUS 34 34IB-32 

341B-32 BUS 34 BACKUP SUPPLY CKT BREAKER CB 33 118V INST BUS 34 341B-31 

IB31 BYPASS 
SW INVERTER 31 MAINT BYPASS SWITCH CB 33 

IB32 BYPASS 
SW INVERTER 32 MAINT BYPASS SWITCH CB 33 

IB33 BYPASS 
SW INVERTER 33 MAINT BYPASS SWITCH CB 33_ 

IB34 BYPASS 
SW INVERTER 34 MAINT BYPASS SWITCH CB 33

0
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Table D11.6 ,Emergency Diesel Generator #31 System Dependencies

BASIC COMPONEN4T DESCRIPTION COMPONENT LOCATION COMPONiNT POWER SUPPLY [1] COMPONENT SUPPORT SYSTEM 

COMP COMPONMIT Building Slev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

1-1 / EGI BUS2A EMERG FEED CTL. SWITCH CB 53 

1-1/2A(AUX) 2A NORMAL FEED BRK CTL SWITCH CB 53 

1-1/2ATSA (AUX ) 2ATSA TIE BRK CTL SWITCH CB 53 

1/FB1-31 F.O.PUMP 31 CONTROL SWITCH DGB 15 120 MCC36C 

2/ISO SW ISOLATION SWITCH CB 15 SWGR ISOL. CAB.  

20-1/1207A LCV-1207A SOLENOID VALVE DGB 15 120 MCC36C 

27-1 DG 31 UNDERVOLTAGE RELAY DGB 15 DG31 CNTL BD 480 BUS 2A PP33 

27-2A-Xl BUS2A AUX UNDERVOLTAGE RELAY CB 15 480V SWGR 31 YES PP 33 / 1 

27-2A-X2 BUS2A AUX UNDERVOLTAGE RELAY CB 15 480V SWGR 31 YES PP 33 / 1 

27-2A-X4 EUS2A AUX UNDERVOLTAGE RELAY CB 15 480V SWGR 31 YES PP 33 / 1 

27X1 / EG1 D31 UNDERVOLTAGE CVX RELAY DGB 15 DG31 CNTL BD PP 33 

3-3/2A1 BFD-80S RELAY CB 15 480V SWGR 31 PP 33 

31 OPS-1 DG31 OIL PRESS SWITCH 1 DGB 15 DG31 CNTL BD 

31 OPS-2 D031 OIL PRESS SWITCH 2 DGB 15 DG31 CNTL BD 

31 OPS-3 DG31 OIL PRESS SWITCH 3 DGB 15 DG31 CNTL BD 

31-AR-TANK DG 31 AIR RECEIVER DGB 15 

31JWPS-1 JACKET WATER PRESS SWITCH 1 DGB 15 

31JWPS-2 JACKET WATER PRESS SWITCH 2 005 15 

31JWPS-3 JACKET WATER PRESS SWITCH 3 DGB 15 

32-1 0031 REVERSE POWER RELAY DGE 15 D31 CNTL ED pp33 

32X-1 DG31 REVERSE POWER AUX. RELAY DGB 15 DG31 CNTL BD PP33 

33PP-1 DC CIRCUIT BREAKER CB 15 PP 33 

51V-3-1 DG31 METER&RLING. OVERCURR'RL DGB 15 DG31 CNTL BD PP33 

51VX-I D031 OVERCURRENT AUX. RELAY DGB 15 DG31 CNTL BD PP33 

52/2A 480V CIRCUIT BREAKER CB 15 

52/2ATSA 480V TIE CIRCUIT BREAKER CB 15 

52/EGI 480V CIRCUIT BREAKER CB is BUS 2A/29B,C YES PP 33 

86-1 DG 31 LOCKOUT RELAY DGB 15 DG31 CNTL ED YES PP33 

86/2A BUS2A OVERCU1R. LOCKOUT RL. CB 15 PP33 

86/2A BUS2A OVERCURR.LOCKOUT RELAY CB 15 480V SWGR 31 PP 33:/ 1 

86X-I DG 31 LOCKOUT AUX. RELAY DGB 15 DG31 CNTL BD PP33 

AUX-SW(2A) BRKR 2A AUX SWITCH CB 15 480V SWGR 31 YES 

AUX-SW(2ATSA) BRKR 2ATSA AUX SWITCH CB 15 480V SWGR 31 YES 

CPT-29-(P) FUSE (POS) AT SWGR31 CPT29 CB 15 480V SWGR 31 PP33 

CPT-29-(N) FUSE (NEG) AT SWGR31 CPT29 CB 15 480V SWGR 31 PP33 

D31-FIO FUSE FO(POS) DGB 15 DG31 CNTL'BD PP 33 

D31-FIl FUSE F11(NEG) DGB 15 DG31 CNTL BD PP 33 

DE-31 ED 31 ENGINE DGB 15 DGV SWS 

DG-31 ED 31 GENERATOR DGB 15 YES
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Table D11.6- Emergency Diesel Generator #31 System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY Il COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building 3lev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

IV TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

EDG31-FO-T-P 31 FUEL OIL TRANSFER PUMP DGB 38 480 MCC36C 

ESS/31 ENGINE STOP SOLENOID DGB 15 DG31 CNTL BD PP33 

FUSE 2A (+) 125VDC PP33/1 TO BUS2A&3A RELAY CB 15 480V SWGR 31 PP 33 / 1 

FUSE 2A (-) 125VDC PP33/1 TO BUS2A&3A RELAY CB 15 480V SWGR 31 PP 33 / 1 

K1/31 RELAY DGB 15 DG31 CNTL ED PP3__ 

KIX-l DG31 FIELD SHUTDOWN AUX RELAY DGB 15 DG31 CNTL BD PP33 

LC-1204S F.O.S. TANK31 LEVEL CONTROLLER DGB 38 

LC-1207S F.O.D. TANK 31 LEVEL CONTROLLER DGB 26 

LCV-1207A F.O.DAY TANK 31 LEVEL CTL.VALVE DGB 10 120 MCC36C 

LIM-SW(2A) BRKR 2A LIM SWITCH CB 15 480V SWGR 31 YES 

LIM-SW(2AT5A) BRKR 2AT5A LIM SWITCH CB 15 480V SWGR 31 

NST-1 NORMAL SHUTDOWN TIMER RELAY DGB 15 DG31 CNTL ED PP33 

OCT-1-1 DG31 OVERCRANK TIMER RELAY DGB 15 DG31 CNTL BD PP33 

OSR-1 DG31 OVERSPEED RELAY DGB 15 DG31 CNTL BD PP33 

OTS-A/2A OVERCURRENT TRIP SWITCH CB 15 480V SWGR 31 

OTS-A/EG1 OVERCURRENT TRIP SWITCH CB 15 480V SWGR 31 

PP33-4 DC CIRCUIT BREAKER CE 15 125V DC PP33 PP 33 

RR-I DG 31 RUN RELAY DGB 15 DG31 CHTL ED PP33 

SDR-I DU 31 SHUTDOWN RELAY DGB 15 DG31 CNTL BD PP33 

ST-SO-A/31 STARTING SOLENOID A DGB 15 PP 33 

ST-SO-B/31 STARTING SOLENOID B DGB 15 PP 33 

STOP-PB-31 DG31 EMERG STOP PB DGB 15 DU31 CNTL BD PP33
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Table D1 1.7 .Emeriency Diesel Generator #32 System Dependencies

BASIC CONPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [1] CONPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Slev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

FUSE 3A (+) 125VDC PP32/8 TO BUS6A RELAY CB 15 480V SWGR 32 PP32 

FUSE 3A (+) 125VDC PP33/2 TO BUS3A RELAY CB 15 480V SWGR 32 PP33 

FUSE 3A (-) 125VDC PP32/8 TO BUS6A RELAY CB 15 480V SWGR 32 PP32 

FUSE -3A (-) 125VDC PP33/2 TO BUS3A RELAY CB 15 480V SWGR 32 PP33 

LC-1205S F.O.S. TANK32 LEVEL CONTROLLER DGB 38 

1-1 / EG2 BUS6A EMERG FEED CTL. SWITCH CB 53 

1-1/3AT6A 3AT6A TIE BRK CTL SWITCH CB 53 

1-1/6A(AUX) 6A NORMAL FEED BRK CTL SWITCH CB 53 

1/FP2 F.O.PUMP 32 CONTROL SWITCH DGB 15 120 MCC36B 

20-2/1208A LCV-1208A SOLENOID VALVE DGB 15 120 MCC36B 

27-2 DG 32 UNDERVOLTAGE RELAY DGB 15 DG32 CNTL ED 480 BUS 6A PP32 

27-6A-X1 BUS6A AUX UNDERVOLTAGE RELAY CB 15 480V SWGR 32 PP32 

27-6A-X2 (SS) BUS6A AUX UNDERVOLTAGE RELAY CB 15 480V SWGR 32 PP32 

27-6A-X4 BUS6A AUX UNDERVOLTAGE RELAY CB 15 480V SWGR 32 PP32 

27X1/EG2 DG32 UNDERVOLTAGE CVX RELAY DGB 15 DG32 CNTL SD DP32 

3-3/6AI BFD-80S RELAY CB 15 480V SWGR32 PP32 

32-2 DG32 REVERSE POWER RELAY DGB 15 DG32 CNTL BD DP32 

32-AR-TANK DG 32 AIR RECEIVER DGB 15 

32JWPS-1 JACKET WATER PRESS SWITCH 1 DGB 15 

32JWPS-2 JACKET WATER PRESS SWITCH 2 DGB 15 

32JWPS-3 JACKET WATER PRESS SWITCH 3 DGB 15 

320PS-1 DG32 OIL PRESS SWITCH 1 DGB 15 DG32 CNTL BD 

320PS-2 DG32 OIL PRESS SWITCH 2 DGB 15 DG32 CNTL BD 

320PS-3 DG32 OIL PRESS SWITCH 3 DGB 15 DG32 CNTL BD 

32X-2 DG32 REVERSE POWER AUX. RELAY DGB 15 DG32 CNTL BD DP32 

51V-3-2 D032 METER&RLING. OVERCURR RL DGB 15 DG32 CNTL BD DP32 

51VX-2 DG32 OVERCURRENT AUX. RELAY DGB 15 DG32 CNTL BD DP32 

52/3AT6A 480V TIE CIRCUIT BREAKER CB 15 480V SWGR 32 PP32 

52/6A 480V CIRCUIT BREAKER CB 15 480V SWGR 32 PP32 

52/EG2 480V CIRCUIT BREAKER CB 15 BUS 6A/15B,C YES PP 32 

86-2 D 32 LOCKOUT RELAY DGB 15 0G32 CNTL BD DP32 

86/6A BUSSA OVERCURR. LOCKOUT RELAY CB 15 PP32 

86/6A BUS6A OVERCURR. LOCKOUT RELAY CB 15 480V SWGR 32 PP32 

86X-2 D 32 LOCKOUT AUX. RELAY DGB 15 DG32 CNTL SD DP32 

AUX-SW(3AT6A) 3AT6A AUX SWITCH CB 15 480V SWOR 32 

AUX-SW(6A) 6A AUX SWITCH CB 15 480V SWGR 32 

D32-P10 FUSE FI0(POS) DOS 15 DG32 CNTL SD DP 32 

D32-Fll FUSE F11(NEG) DGB 15 DG32 C ETL SD OP 32 

DE-32 ED 32 ENGINE DGB 15 DGV SWS
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Table D11.7 Emergency Diesel Generator #32 System Dependencies

BASIC COMPONENT DESCRIPTION COMPONEIT LOCATION COMPONENT POWER SUPPLY (11 COMPONENT SUPPORT SYSTE 

Camp COMPONENT Building 3lev. *Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

DG-32 ED 32 GENERATOR DGB 15 YES _ 

DP 32 PANEL CB 15 125 VDC DP32 PP 32 

EDG32-FO-T-P 32 FUEL OIL TRANSFER PUMP DGB 38 MCC36B 

ESS ENGINE STOP SOLENOID DGB 15 DG32 CNTL BD DP32 

K1/32 RELAY DGB 15 DG32 CNTL BD DP32 

KIX-2 DG 32 FIELD SHUTDOWN AUX RELAY DGB 15 DG32 CNTL BD DP32 

LC-1208S F.O.D. TANK 32 LEVEL CONTROLLER DGB 26 

LCV-1208A F.O.DAY TANK 32 LEVEL CTL. VALVE DGB 10 120 MCC36B 

LIM-SW(3AT6A) 3AT6A LIM SWITCH CB 15 480V SWGR 32 

LIM-SW(6A) SA LIM SWITCH CB 15 480V SWGR 32 

NST-2 NORMAL SHUTDOWN TIMER RELAY DGB 15 DG32 CNTL BD DP32 

OCT-1-2 DG32 OVERCRANK TIMER RELAY DGB 15 DG32 CNTL ED DP32 

OSR-2 DG32 OVERSPEED RELAY DGB 15 DG32 CNTL BD DP32 

OTS-A/6A OVERCURRENT TRIP SWITCH CB 15 480V SWGR 32 

OTS-A/EG2 OVERCURRENT TRIP SWITCH CB 15 480V SWGR 32 

PP32-8(+) FUSE(+) FOR SWGR32 CPT15(52/EG2) CB 15 480V SWGR 32 PP32 

PP32-8(-) FUSE(-) FOR SWGR32 CPT15(52/EG2) CB 15 480V SWGR 32 PP32 

RR-2 DG 32 RUN RELAY DGB 15 DG32 CNTL BD DP32 

SDR-2 DG 32 SHUTDOWN RELAY DOS 15 DG32 CNTL BD DP32 

ST-SO-A/32 STARTING SOLENOID A DGB 15 PP32 

ST-SO-B/32 STARTING SOLENOID B DOB 15 PP32 

STOP-PB-32 DG32 EMERG STOP PB DGB 15 DG32 CNTL BD
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Table D1 1.8 - Emergency Diesel Genirator #33 System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POKER SUPPLY ([I COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Slev. Panel/Rack CR AC AC 125VDC Room Cam Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bun/Panel Cooling Cooling supply Interlock 

FUSE 5A (+ 125VDC PP31/4 TO BUS5A RELAY CB 15 480V SWGR 31 PP 31: / 4 

FUSE 5A (-) 125VDC PP31/4 TO BUSSA RELAY CB 15 480V SWGR 31 PP 31 / 4 

LC-1206S F.O.S. TANK 33 LEVEL CONTROLLER DGB 38 

1-1 /QEG3 BUS5A EMERG FEED CTL. SWITCH CB 53 

1-1/2AT5A (AUX ) 2ATSA TIE BRK CTL SWITCH CB 53 

1-1/5A(AUX) SA NORMAL FEED BRK CTL SWITCH CB 53 

1/FB3 F.O.PUMP 33 CONTROL SWITCH DOB 15 120 MCC36A 

20-3/1209A LCV-1209A SOLENOID VALVE DB 15 120 MCC36A 

27-3 DG 33 UNDERVOLTAGE RELAY DGB 15 DG33 CNTL BD 480 BUS 5A PP31 

27-SA-Xl BUS5A AUX UNDERVOLTAGE RELAY CB 15 480V SWGR 31 PP 31 / 4 

27-SA-X2 BUSSA AUX UNDERVOLTAGE RELAY CB 15 480V SWGR 31 PP 31 / 4 

27-5A-X4 BUS5A AUX UNDERVOLTAGE RELAY CB 15 480V SWGR 31 PP 31 / 4 

27Xi/EG3 DG33 UNDERVOLTAGE CVX RELAY DGB 15 DG33 CNTL BD DP31 

3-3/5Al BFD 80S RELAY CB 15 480V SWGR 31 PP31 

32-3 DG33 REVERSE POWER RELAY DGB 15 DG33 CNTL BD DP31 

32X-3 DG33 REVERSE POWER AUX. RELAY DGB 15 DG33 CNTL BD DP31 

33-AR-TANK DG 33 AIR RECEIVER DGB i15 

33JWPS-1 JACKET WATER PRESS SWITCH 1 DGB 15 

33JWPS-2 JACKET WATER PRESS SWITCH 2 DGB 15 

33JWPS-3 JACKET WATER PRESS SWITCH 3 DGB 15 

330PS-1 D33 OIL PRESS SWITCH 1 DGB 15 

330PS-2 DG33 OIL PRESS SWITCH 2 DUB 15 

330PS-3 DG33 OIL PRESS SWITCH 3 DGB 15 

51V-3-3 DG33 METER&RLING. OVERCURR RL. DGB 15 DG33 CNTL BD DP31 

51VX-3 DU33 OVERCURRENT AUX. RELAY DUB 15 DG33 CNTL 3D DP31 

52/2AT5A 480V TIE CIRCUIT BREAKER CB 15 PP31 

52/5A 480V CIRCUIT BREAKER CB 15 PP31 

52/EG3 480V CIRCUIT BREAKER CB 15 BUS 5A/1BB,C YES PP 31 

86-3 DG 33 LOCKOUT RELAY DGB 15 DG33 CNTL 3D DP31 

86/5A BUS5A OVERCURR. LOCKOUT RELAY CB 15 480V SWGR 31 PP 31 / 4 

86/5A BUSSA OVERCURR. LOCKOUT RL. CB 15 PP31 

86X-3 DG 33 LOCKOUT AUX. RELAY DUB 15 DG33 CNTL 3D DP31 

AUX-SW(2AT5A) BRKR 2AT5A AUX SWITCH CB 15 480V SWGR 31 

AUX-SW(5A) BRKR SA AUX SWITCH CB 15 480V SWGR 31 

D33-Fl0 FUSE FlO(POS) DUB 15 DG33 CNTL SO OP 31 

D33-Fll FUSE FI(NEG) DGB 15 DG33 CNTL ED OP 31 

DE-33 3D33 ENGINE DGB 15 DGV SWS 

DG-33 ED33 GENERATOR DGB 15 1 Y 1 YES 

DP 31 PANEL CB 53 125VDC DP31 PP 31
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Table D11.8 Emergency Diesel Generator #33 System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY Ell COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Slev. Panel/Rack CR AC AC 125VDC Room Cop Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

DP31-14 DC CIRCUIT BREAKER CB 53 125VDC DP31 DP 31 

EDG33-FO-T-P 33 FUEL OIL TRANSFER PUMP DGB 38 480 MCC36A 

ESS/33 ENGINE STOP SOLENOID DGB 15 DG33 CNTL SO DP31 

K1/33 RELAY DOB 15 DG33 CNTL BD DP31 

KIX-3 DG 33 FIELD SHUTDOWN AUX RELAY DGB 15 DG33 CNTL BD DP31 

LC-1209S F.O.D. TANK33 LEVEL CONTROLLER DGB 26 

LCV-1209A F.O.DAY TANK 33 LEVEL CTL.VALVE DGB 10 120 MCC36A 

LIM-SW(2AT5A) BRKR 2AT5A LIM SWITCH CB 15 480V SWGR 31 

LIM-SW(5A) BRKR 5A LIM SWITCH CB 15 480V SWGR 31 

NST-2 NORMAL SHUTDOWN TIMER RELAY DGB 15 DG33 CNTL BD DP31 

OCT-1-3 DG33 OVERCRANK TIMER RELAY DGB 15 DG33 CNTL BD DP31 

OSR-3 DG33 OVERSPEED RELAY DGB 15 DG33 CNTL SD DP31 

OTS-A/5A OVERCURRENT TRIP SWITCH CB 15 .480V SWGR 31 

OTS-A/EG3 OVERCURRENT TRIP SWITCH CB 15 480V SWGR 31 

PP31-4(P) POS. FUSE FOR SWGR31 CPT18(52/EG3) CB 15 480V SWGR 31 PP31 

PP31-4 (N) NEG. FUSE FOR SWGR31 CPT18(52/EG3) CB 15 480V SWGR 31 PP31 

RR-3 DG 33 RUN RELAY DGB 15 DG33 CNTL BD DP31 

SDR-3 DG 33 SHUTDOWN RELAY DOB 15 DG33 CNTL BD DP31 

ST-SO-A/33 STARTING SOLENOID A DB 15i PP31 

ST-SO-B/33 STARTING SOLENOID B DGB 15 PP31 

STOP-PB-33 DG33 EMERG STOP PB DOB 15 DG33 CNTL BD
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Table D12 Emergency Diesel Generator Building Ventilation System Dependencies

RASIC COMPONENT DESCRIPTION COPOUM? LOCATION COMPONENT POlEE SUPPLY (1] COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Blev Panel/Rack CR AC AC 125VDC ROoM COmp Air Actuation/ 

ID TYPE Location NO. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

ED314 DG 31 Exhaust Fan 314 Damper DGB DP33 DG Air EF-314 

ED315 DG 31 Exhaust Fan 315 Damper DGB DP33 DG Air SF-315 

ED316 DG 32 Exhaust Fan 316 Damper DGB DP32 DG Air EF-316 

ED317 - DG 32 Exhaust Fan 317 Damper DGB DP32 DG Air EF-317 

ED318 DG 33 Exhaust Fan 318 Damper DGB DP31 DG Air EF-318 

ED319 DG 33 Exhaust Fan 319 Damper DGB DP31 DG Air EF-319 

EF314 DG 31 Exhaust Fan 314 DGB 480V MCC36A TS23-4/TR-31 

EF315 DG 31 Exhaust Fan 315 DGB 480V MCC36B TS23-5/TR-31 

EF316 DO 32 Exhaust Fan 316 DGB 480V MCC36A TS23-6/TR-32 

EF317 DG 32 Exhaust Fan 317 DGB 480V MCC36B TS23-7/TR-32 

EF318 DG 33 Exhaust Fan 318 DGB 480V MCC36A TS23-8/TR-33 

EF319 DG 33 Exhaust Fan 319 DGB 480V MCC36B TS23-9/TR-33 

DO 31 Room Ventilation Inlet Louver 

L-316 L-316 DGB DG Air DG31 Start 

DG 32 Room Ventilation Inlet Louver 

L-317 L-317 DGB DG. Air DG32 Start 

DG 33 Room Ventilation Inlet Louver 

L-318 L-318 DGB DG Air D033 Start 

TR-31 TR-31 Fire Protection Relay DGB 

TR-32 TR-32 Fire Protection Relay DGB 

TR-33 TR-33 Fire Protection Relay DGB 

TS234 DG 31 Room Temperature Switch 23-4 DGB Pneum. Ctrl Pnl 

TS23S DG 31 Room Temperature Switch 23-5 DGB Pneum. Ctrl Pnl 

TS236 DG 32 Room Temperature Switch 23-6 DGB Pneum. Ctrl Pnl 

TS237 DG 32 Room Temperature Switch 23-7 DGBO Pneum. Ctrl Pnl 

TS238 DG 33 Room Temperature Switch 23-8 DGB Pneum. Ctrl Pnl 

TS239 DG 33 Room Temperature Switch 23-9 DGB Pneum. Ctrl Pnl
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Table D13 Hot Leg External Recirculation System Dependencies

BASIC C -PONENT DESCRIPTION CO4PONENT LOCATION COMPONENT POWER SUPPLY (1] CCON'NT SUPPORT SYSTEM 

C C~ON ? Building Slev Panel/Rack CR AC AC 125VDC Room Coup Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Coolin Supply Interlock 

-/1802A MOV SI-1802A CONTROL SWITCH CB 53 SBF-I 
1/1802B MOV SI-1802B CONTROL SWITCH CB 53 SBF-1 

1/885A MOV SI-885A CONTROL SWITCH CB 53 SBF-I 

1/885B MOV SI-885B CONTROL SWITCH CB 53 SBF-I 

1/856B MOV SI-856B CONTROL SWITCH CB 53 SBF-2 

1/856C MOV SI-856C CONTROL SWITCH CB 53 SBF-2 

1/856E MOV SI-856E CONTROL SWITCH CB 53 SBF-2 

1/856G MOV SI-856G CONTROL SWITCH CB 53 SBF-2 

1/856H MOV SI-856H CONTROL SWITCH CB 53 SBF-2 

1/856J MOV SI-856J CONTROL SWITCH CB 53 SBF-2 

1/887A MOV SI-887A CONTROL SWITCH CB 53 SBF-2 

1/887B MOV SI-887B CONTROL SWITCH CB 53 SBF-2 

1/RHR 1 RHR PUMP 31 CONTROL SWITCH CB 53 SGF 

1/RHR 2 RHR PUMP 32 CONTROL SWITCH CB 53 SGF 

I/SI SI PUMP 31 CONTROL SWITCH CB 53 SBF-2 

1/SI2 SI PUMP 32 CONTROL SWITCH CB 53 SBF-2 
i/SI3 SI PUMP 33 CONTROL SWITCH CB 53 SBF-2 

43/RS-3 RECIRCULATION SWITCH CB 53 SBF-I 

43/RS-5 RECIRCULATION SWITCH CB 53 SBF-1 

43/RS-6 RECIRCULATION SWITCH CB 53 SBF-I 
52/RHR 31 CIRCUIT BREAKER CB 15 48V BUS 3A PWR PNL 33 
52/RHR 32 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

52/SII CIRCUIT BREAKER CB 15 480V BUS 5A PWR PNL 31 

52/SI2 CIRCUIT BREAKER CB 15 480V BUS 2A PWR PNL 33 

52/SI3 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

730-33AC-X RELAY CB 15 480V MCC36A 
731-33AC-X RELAY CB 15 480V MCC36B 
856C-VX RELAY CS 53 480V MCC36A _ 

856E-VX RELAY CB 53 480V MCC36A 

856H-VX RELAY CB 53 480V MCC36B 
856J-VX RELAY CB 53 480V MCC36B 

AC-738A CHECK VALVE PAB 15 

AC-738B CHECK VALVE PAB 15 _ _ 

AC-741 CHECK VALVE VC 66 
AC-743 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A _REC SW 
AC-744 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A _REC SW
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Table D13 Hot Leg External Reciruilation System Dependencies 

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY E1 COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building 3lev Panel/Rack CR AC AC 125VDC Room Camp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Coolin Coolin Supply Interlock 

AC-745A MOTOR OPERATED VALVE VC 66 YES 480V MCC36B 

AC-745B MOTOR OPERATED VALVE VC 66 YES 480V MCC36A 

AC-837 CHECK VALVE PAB 15 _ _ 

AC-838 CHECK VALVE PAB 15 

AC-1870 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36B REC SW 

ACAHRC2 RHR HEAT EXCHANGER 32 VC 66 CCW 

ACAHRSI RHR HEAT EXCHANGER 31 VC 66 CCW 

ACAPRH1 RHR PUMP 31 PAB 15 YES 480V BUS 3A PWR PNL 33 PAB VEN /CITY WTR SIS/REC SW 

ACAPRH2 RHR PUMP 32 PAB 15 YES 480V BUS 6A PWR PNL 32 PAB VEN CCW SIS/REC SW 

INTSIAPSI1 SAFETY INJECTION PUMP 31 PAB 34 YES 480V BUS 5A PWR PNL 31 PAB VEN CCW SIS 

INTSIAPSI2 SAFETY INJECTION PUMP 32 PAB 34 YES 480V BUS 2A PWR PNL 33 PAB VEN CCW _ SIS 

INTSIAPSI3 SAFETY INJECTION PUMP 33 PAB 34 YES 480V BUS_6A PWR PNL 32 PAB VEN CCW SIS 

SI-842 MOTOR OPERATED VALVE PAB "34 YES 480V MCC36A _ _ REC SW 

SI-843 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B REC SW 

SI-847 CHECK VALVE PAB 34 _ 

SI-848A MANUAL VALVE PAB 34 

SI-848B MANUAL VALVE PAB 34 

SI-849A CHECK VALVE PAB 34 

SI-849B CHECK VALVE PAB 34 

SI-850A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 

SI-850B MANUAL VALVE PAB 34 

SI-850C MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 

SI-851A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A _ 

SI-851B MOTOR OPERATED VALVE PAB 34 YES 480V MCC)6B 

SI-852A CHECK VALVE PAB 34 

SI-852B CHECK VALVE PAB 34 

SI-856B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B RLY 856H&J-VX 

SI-856C MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-856E MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-856G MOTOR OPERATED VALVE VC 46 YES 480V MCC36A RLY 856C&E-VX 

SI-856H MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-856J MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-857B CHECK VALVE VC 46 

SI-857H CHECK VALVE VC 46 

SI-857N CHECK VALVE VC 46 

SI-857P CHECK VALVE VC 46 1
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Table D13 Hot Leg External Recirculation System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [1] COMPONENT SUPPORT SYSTEM 

COMP CMPONENT Building alev Panel/Rack CR AC AC 125VDC Rom Coup Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel uas/Panel Cooling Coolin Supply Interlock 

SI-882 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B REC SW 

SI-883 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B RLYS 730&731

SI-885A MOTOR OPERATED VALVE PAB 34 YES A80V MCC36A PLY 730-33ACX 

SI-8858 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B PLY 731-33ACX 

SI-887A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A REC SW/SIS 

SI-887B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B REC SW/SIS 

SI-888A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A REC SW/SIS 

SI-888B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B REC SW/SIS 

SI-1802A MOTOR OPERATED VALVE VC 46 YES .480V MCC36A REC SW 

SI-1802B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B REC SW 

SI-1810 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36A REC SW 

SI-1835A MOTOR OPERATED VALVE PAB 55, YES 480V MCC36A _ _SIS 

SI-1835B MOTOR OPERATED VALVE PAB 55 YES -480V MCC36B SIS 

SI-1851A AIR OPERATED VALVE PAB 34 YES DIS PNL 31 IAS SIS 

SI-1851B AIR OPERATED VALVE PAB 34 YES DIS PNL 32 IAS SIS 

SI-1852A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A SIS 

SI-1852B MOTOR OPERATED VALVE PAB 34' YES 480V MCC36B SIS 

SI-1862 MANUAL VALVE YARD 81_ 

SI-1869A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-1869B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B
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Table D14 Hot Leg Internal Recirculation System Dependencies

BASIC CMPONfNT DESCRIPTION COMPONENT LOCATION CO4PONZX POWER SUPPLY Ell CwONmE SUPPORT SYSTEM 

CCOMNT Buildi3ng 1w Panel/Rack CR AC AC 123VDC 3 Ccp Air Atuation/ 

ID Location No. Ind. Volt su/Panel Bus/Panel Coolng l Supply Interlock 

1/1802A NOV SI-1802A CONTROL SWITCH CB 53 SBF-1 _ _ _ 

1/1802B NOV SI-1802B CONTROL SWITCH CB 53 SBF-1 

1/856B MOV SI-856B CONTROL SWITCH CB 53 SBF-2 

1/856C MOV SI-856C CONTROL SWITCH CB 53 SBF-2 

1/856E MOV SI-856E CONTROL SWITCH CB 53 SBF-2 

1/856G MOV SI-856G CONTROL SWITCH CB 53 SBF-2 

I1/856H MOV SI-856H CONTROL SWITCH CB 53 SBF-2 

1/856J MOV SI-856J CONTROL SWITCH CB 53 SBF-2 

1/887A MOV SI-887A CONTROL SWITCH CB 53 SBF-2 

1/887B MOV SI-887B CONTROL SWITCH CB 53 SBF-2 

1/Ri REC PUMP 31 CONTROL SWITCH CB 53 SBF-i 

i/SIl SI PUMP 31 CONTROL SWITCH CB 53 SBF-2 

i/S12 SI PUMP 32 CONTROL SWITCH CB 53 SF-2 

I/SI3 SI PUMP 33 CONTROL SWITCH CB 53 SBF-2 

36AMCC-4FD AC-744 MOTOR STARTER COMPARTMENT PAB 55 480V MCC36A 

36AMCC-8FD SI-1810 MOTOR STARTER COMPARTMENT PAB 55 480V MCC36A 

36BMCC-4FD SI-882 MOTOR STARTER COMPARTMENT PAB 55 480V MCC36B 

43/RS-3 RECIRCULATION SWITCH CB 53 SBF-i 

43/RS-5 RECIRCULATION SWITCH CB 53 SBF-i 

43/RS-6 RECIRCULATION SWITCH CB 53 SBF-1 

43/RS-7 RECIRCULATION SWITCH CB 53 SF-i 

43/RS-8 RECIRCULATION SWITCH CB 53 SBF-i 

52-CCiX RELAY CB 15 - -DIS PHL 33 

52-CC2X RELAY CB 15 _ _ _- _ 
'  

DIS PNL 32 

52-CC3X RELAY CB 15 DIS PNL 32 

52/Ri CIRCUIT BREAKER CB 15 480V BUS 5A PWR PNL 31 

52/R2 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

52/SIl CIRCUIT BREAKER CB 15 480V BUS SA PWR PNL 31 

52/SI2 CIRCUIT BREAKER CB 15 480V BUS 2A PWR PNL 33 

52/SI3 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

730-33AC-X RELAY CB 15 480V MCC36A 

731-33AC-X RELAY CB 15 480V MCC36B 

856C-VX RELAY CB 53 480V MCC36A 

856E-VX RELAY CB 53 480V MCC36A 

856H-VX RELAY CB 53 -480V MCC36B 

856J-VX RELAY CB 53 480V MCC36B
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Table D14 Hlot Leg Internal Recirculation System.Dependencies

BASIC COKPONZWT DESCRIPTION CGONIT LOCATION comi POWE SUPPLY [1] COROMUI SUPPORT SYSTIN 
OOMONfNT Building lev Panel/Rack CR AC AC 125VDC Ron Cop Air AtuatiLo/ 

ID TYPs Location No. Ind. Volt Bus/Panel Dus/Panel Cooling Cooln Supply Interlock 

AC-1870 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36B __REC SW 

AC-741 CHECK VALVE VC 66 

AC-742 M4UAL VALVE VC 66 

AC-743 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-744 MOTOR OPERATED VALVE PA8 54 YES 480V MCC36A _REC SW 

AC-745A MOTOR OPERATED VALVE VC 66 YES 480V MCC36B 

AC-745B MOTOR OPERATED VALVE VC 66 YES 480V MCC36A 

ACAHRC2 RHR HEAT EXCHANGER 32 VC 66 CCW 

ACAHRS1 RHR HEAT EXCHANGER 31 VC 66 CCW 

INTSIAPRE1 RECIRCULATION PUMP 32 VC 46 YES 480V BUS 5A PWR PNL 31 CCW REC SW 

INTSIAPRE2 RECIRCULATION PUMP 31 VC 46 YES 480V BUS 6A PHR PNL 32_ CCW REC SW 

INTSIAPSI1 SAFETY INJECTION PUMP 31 PAB 34 YES 480V BUS SA PWR PNL 31 VT CCW SIAS 

INTSIAPSI2 SAFETY INJECTION PUMP 32 PAB 34 YES 480V BUS 2A PWR PNL 33 ET CCW SIS 

INTSIAPSI3 SAFETY INJECTION PUMP 33 PAB 34 YES 480V BUS 6A PWR PNL 32 VENT CCW SIS 

SI-1802A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A REC SW 

SI-1002B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B REC SW 

SI-1810 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36A REC SW 

SI-1835A MOTOR OPERATED VALVE PAB 55 YES 480V MCC36A SIS 

SI-1835B MOTOR OPERATED VALVE PAB 55 YES 480V MCC36B SIS 

SI-1851A AIR OPERATED VALVE PAB 34 YES DIS PNL 31 I lAS SIS 

SI-1851B AIR OPERATED VALVE PAB 34 YES DIS PNL 32 I. lAS SIS 

SI-1852A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A i - SIS 

SI-1852B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B _ _SIS 

SI-1862 MANUAL VALVE YARD 81 

SI-1869A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-1869B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-842 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A _REC SW 

SI-843 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B REC SW 

SI-847 CHECK VALVE PAB 34 

SI-848A MANUAL VALVE PAB 34 

SI-848B MANUAL VALVE PAB 34 

SI-849A CHECK VALVE PAB 34 

SI-849B CHECK VALVE PAB 34 

SI-850A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 

SI-850B MANUAL VALVE PAB 34 

SI-850C MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A
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Table D14 Hot Leg Internal Recirculation System Dependencies

D-47

BASIC C0G4ON43T DIESCRIPTIOW C01PONf LOCATION CMDONBUT POIMR SUPPLY [1] C@0NMfI! SUPPORT SYSTMI 
O1 nuldLng Iglev Panel/Rack CR AC AC 12SVDC Roan Cwl Air Aatuation/ 
XD TYP! Location No. Xnd. Volt Due/Panel Dus/Panel Coolin l i_ Supply Interlock 

SI-851A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A _ 

SI-8518 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 

SI-852A CHECK VALVE PAB 34 

SI-852B CHECK VALVE PAD • 34 __ 

SI-856B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B Vx 
SI-856C MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 
SI-856E MOTOR OPERATED VALVE VC 46 YES 480V MCC36A - T 
SI-856G MOTOR OPERATED VALVE VC 46 YES 480V MCC36A VX 
SI-856H MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-856J MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-857B CHECK VALVE VC 46 
SI-857H CHECK VALVE VC 46 

SI-857N CHECK VALVE VC 46 

SI-857P CHECK VALVE VC 46 

SI-881 CHECK VALVE PAB 15, 
SI-882 MOTOR OPERATED VALVE PA3 15 YES 480V MCC36B REC SW 
SI-886A CHECK VALVE VC 46: 

SI-886B CHECK VALVE VC 46 
SI-887A MOTOR OPERATED VALVE PA 34 YES 480V MCC36A REC SW/SIS 
SI-887B MOTOR OPERATED VALVE PA 34 YES 480V MCC36B REC SW/SIS 
SI-888A MOTOR OPERATED VALVE PA 68 YES 480V MCC36A REC SW/SIS 
SI-888B MOTOR OPERATED VALVE PA 68 YES !480V MCC36B REC SW/SIS



Table D15 High-Head Safety Injection System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [1] COMPONENT SUPPORT SYSTE 

COMP COPONENT Building Klev Panel/Rack CR AC AC 125VDC Room Coup Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Coolin Supply Interlock 

1/SII SI PUMP 31 CONTROL SWITCH CB 53 SBF-2 

1/S12 SI PUMP 32 CONTROL SWITCH CB 53 SBF-2 

1/S13 SI PUMP 33 CONTROL SWITCH CB 53 SBF-2 

52/SI1 CIRCUIT BREAKER CB 15 480V BUS 5A PWR PNL 31 

52/SI2 CIRCUIT BREAKER CB 15 480V BUS 2A PWR PNL 33 

52/SI3 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

PAB 

INTSIAPSI1 SAFETY INJECTION PUMP 31 PAB 34 YES 480V BUS 5A PWR PNL 31 VENT CCW SIS 

PAB 

INTSIAPSI2 SAFETY INJECTION PUMP 32 PAB 34 YES 480V BUS 2A PWR PNL 33 VENT CCW SIS 

PAB 

INTSIAPSI3 SAFETY INJECTION PUMP 33 PAB 34 YES 480V BUS 6A PWR PNL 32 VENT CCW SIS 

SI-1807A MANUAL VALVE PAB 34 

SI-1807B MANUAL VALVE PAB 34 

SI-1807C MANUAL VALVE PAB 34 

SI-1810 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36A REC SW 

SI-1835A MOTOR OPERATED VALVE PAB 55 YES 480V MCC36A SIS 

SI-1835B MOTOR OPERATED VALVE PAB 55 YES 480V MCC36B SIS 

SI-1844 MANUAL VALVE PAB 34 

SI-1851A AIR OPERATED VALVE PAB 34 YES DIS PNL 31 IAS SIS 

SI-1851B AIR OPERATED VALVE PAB 34 YES DIS PNL 32 IAS SIS 

SI-1852A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A _ _SIS 

SI-1852B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B _ _SIS 

SI-1862 MANUAL VALVE YARD 81 

SI-842 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A REC SW 

SI-843 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B REC SW 

SI-846 MANUAL VALVE YARD 81 

SI-847 CHECK VALVE PAB 34 

SI-848A MANUAL VALVE PAB 34 

SI-848B MANUAL VALVE PAB 34 

SI-849A CHECK VALVE PAB 34 

SI-849B CHECK VALVE PAB 34 

SI-850A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 

SI-850B MANUAL VALVE PAB 34 

SI-850C MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 

SI-851A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 

SI-851B MOTOR OPERATED VALVE "PAB 34 YES 480V MCC36B
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9
Table D1575 High-Head Safety Injection System Dependencies 

BASIC COMPONENT DESCRIPTION CO4PONENT LOCATION CCPONENT POWER SUPPLY El] CO4PONENT SUPPORT SYSTE 

COMP COMPONENT Building Elev Panel/Rack CR AC AC 125VDC Roan Caup Air Actuation/ 

ID TYPE Location No. Ind. Volt Bum/Panel Bus/Panel Cooling Coolin Supply Interlock 
SI-852A CHECK VALVE PAB 34 

SI-852B CHECK VALVE PAB 34 

SI-856A MOTOR OPERATED VALVE VC 46 

SI-856C MOTOR OPERATED VALVE -VC 46 YES 480V MCC36A 

SI-856D MOTOR OPERATED VALVE VC 46 

SI-856E MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-856F MOTOR OPERATED VALVE VC 46_ 

SI-856H MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-856J MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-856K MOTOR OPERATED VALVE VC 46 

SI-857A CHECK VALVE VC 46 

SI-857C CHECK VALVE VC 46 

SI-857D CHECK VALVE VC 46 

SI-857E CHECK VALVE VC 46 

SI-857F ICHECK VALVE VC 46 

SI-857G CHECK VALVE VC 46 

SI-857J CHECK VALVE VC 46 

SI-857K CHECK VALVE VC 46 

SI-857L CHECK VALVE VC 46 

SI-857M CHECK VALVE VC 46 

SI-857Q CHECK VALVE VC 46 

SI-857R CHECK VALVE VC 46 _ 

SI-857S CHECK VALVE VC 46 __ 

SI-857T CHECK VALVE VC 46 _ 

SI-857U CHECK VALVE VC 46 

SI-857W CHECK VALVE VC 46 

SI-884A CHECK VALVE PAB 34 

SI-884B CHECK VALVE PAB 34 

SI-884C CHECK VALVE PAB 34 _' 

SI-887A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A REC SW/SIS 

SI-887B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B REC SW/SIS 

SI-897A CHECK VALVE VC 46 

SI-897B CHECK VALVE VC 46 

SI-897C CHECK VALVE VC 46 

SI-897D CHECK VALVE VC 46 ... .  

SI-898 MANUAL VALVE PAB 34
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Table D16 High-Head External Recirculation System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION CO4PONENT POWER SUPPLY [I] CO4PONENT SUPPORT SYSTEM 

COMP CCPONENT Building Elev Panel/Rack CR AC AC 125VDC RoOM Com Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bx~s/Panel Cooling Coolin Supply Interlock 

1/1802A MOV SI-1802A CONTROL SWITCH CB 53 SBF-1 

1/1802B MOV SI-1802B CONTROL SWITCH CB 53 SBF-1 

1/885A MOV SI-885A CONTROL SWITCH CB 53 SBF-1 

1/885B MOV SI-885B CONTROL SWITCH CB 53 SBF-1 

1/887A MOV SI-887A CONTROL SWITCH CB 53 SBF-2 

1/887B MOV SI-887B CONTROL SWITCH CB 53 SBF-2 

1/RHR 1 RHR PUMP 31 CONTROL SWITCH CB 53 SGF 

1/RHR 2 RHR PUMP 32 CONTROL SWITCH CB 53 SGF 

1/SIl SI PUMP 31 CONTROL SWITCH CB 53 SBF-2 

I/SI2 SI PUMP 32 CONTROL SWITCH CB 53 SBF-2 

1/S13 SI PUMP 33 CONTROL SWITCH CB 53 SBF-2 

43/RS-3 RECIRCULATION SWITCH CB 53 SBF-1 

43/RS-5 RECIRCULATION SWITCH CB 53. SBF-1 

43/RS-6 RECIRCULATION SWITCH CB 53 SBF-1 

52/RHR 31 CIRCUIT BREAKER CB 15 480V BUS 3A PWR PNL 33 

52/RHR 32 CIRCUIT BREAKER CB 15 .480V BUS 6A PWR PNL 32 

52/SII CIRCUIT BREAKER CB 15 '480V BUS 5A PWR PNL 31 

52/SI2 CIRCUIT BREAKER CB 15 480V BUS 2A PWR PNL 33 

52/SI3 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32_ 

730-33AC-X RELAY CB 15 480V MCC36A 

731-33AC-X RELAY CB 15 .480V MCC36B 

AC-1870 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36B REC SW 

AC-735A MANUAL VALVE PAB 15 

AC-735B MANUAL VALVE PAB 15 . _ 

AC-738A CHECK VALVE PAB 15 

AC-738B CHECK VALVE PAB 15 

AC-739A MANUAL VALVE PAB 15 

AC-739B MANUAL VALVE PAB 15 

AC-741 CHECK VALVE VC 66 

AC-742 MANUAL VALVE VC 66 

AC-743 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-744 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-745A MOTOR OPERATED VALVE VC 66 YES 480V MCC36B 

AC-745B MOTOR OPERATED VALVE VC 66 1 YES 480V MCC36A 

AC-837 CHECK VALVE PAB 15 

AC-838 CHECK VALVE PAB 15
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Table D16 High-Head External Recirculation System Dependencies

BASIC ICOMPONENT DESCRIPTION COMPONENT 1,T6fION CONPONENT POWER SUPPLY [1] CO4PONENT SUPPORT SYSTI 

COMP CCMPONENT Building Elev Panel/Rack CR AC AC 125VDC Roo Ccii Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Coolin Supply Interlock 

Rom 839 Supply Interlock 
AC-839 MANUAL VALVE PAB 15 

AC-840 MANUAL VALVE PAB 15 

AC-84-1 MANUAL VALVE PAB 15 

AC-84*2 MANUAL VALVE PAB 15______ 

ACAHRC2 RHR HEAT EXCHANGER 32 VC 66 CCW 

ACAHRS1 RHR HEAT EXCHANGER 31 VC 66 CCW 

CCw 
PAB /CITY 

ACAPRH1 RHR PUMP 31 PAB 15 YES 480V BUS 3A PWR PNL 33 VENT WTR _ SIS/REC SW 

PAB 
ACAPRH2 RHR PUMP 32 PAB 15 YES 480V BUS 6A PWR PNL 32 VENT CCW SIS/REC SW 

PAB 

INTSIAPSI1 SAFETY INJECTION PUMP 31 PAB 34 YES 480V BUS 5A PWR PNL 31 VENT CCW SIS 

PAB 
INTSIAPSI2 SAFETY INJECTION PUMP 32 PAB 34 YES 480V BUS 2A PWR PNL 33 VENT CCW SIS 

PAB 

INTSIAPSI3 SAFETY INJECTION PUMP 33 PAB 34 YES 480V BUS 6A PWR PNL 32 VENT CCW SIS 

LT-920 R1ST LEVEL TRANSMITTER YARD 79 118V BUS 31 

SI-1802A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A REC SW 

SI-1802B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B REC SW 

SI-1810 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36A REC SW 

SI-1835A MOTOR OPERATED VALVE PAB 55 YES 480V MCC36A SIS 

SI-1835B MOTOR OPERATED VALVE PAB 55 YES 480V MCC36B _ _SIS 

SI-1851A AIR OPERATED VALVE PAB 34 YES DIS PNL 31 IAS SIS 

SI-1851B AIR OPERATED VALVE PAB 34 YES _ -___ DIS PNL 32 IAS SIS 

SI-1852A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A ISIS 

SI-1852B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B SIS 

SI-1862 MANUAL VALVE YARD 81 _' 

SI-1869A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-1869B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-842 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A REC SW 

SI-843 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B _REC SW 

SI-847 CHECK VALVE PAB 34 

SI-848A MANUAL VALVE PAB 34 

SI-848B MANUAL VALVE PAB 34 

SI-849A CHECK VALVE PAB 34 

SI-849B CHECK VALVE PAB 34
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Table D16 High-Head External Recirculation System Dependencies

BASIC COMPONENT DESCRIPTION CO4PONEN? LOCATION COMPONENT POWER SUPPLY El] CCPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev Panel/Rack CR AC AC 125VDC Room Coup Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Biqa/Panel Cooling Coolin Supply Interlock 

SI-850A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 

SI-850B MANUAL VALVE PAB 34 

SI-850C MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 

SI-851A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 

SI-851B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B_ 

SI-852A CHECK VALVE PAB 34 __ 

SI-852B CHECK VALVE PAB 34 

SI-856A MOTOR OPERATED VALVE VC 46 

SI-856C MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-856D MOTOR OPERATED VALVE VC 46 

SI-856E MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-856F MOTOR OPERATED VALVE VC 46 

SI-856H MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-856J MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-856K MOTOR OPERATED VALVE VC 46 

SI-857A CHECK VALVE VC 46 

SI-857C CHECK VALVE VC 46 

SI-857D CHECK VALVE VC 46 

SI-857E CHECK VALVE VC 46 

SI-857F CHECK VALVE VC 46 

SI-857G CHECK VALVE VC 46 

SI-857J CHECK VALVE VC 46 1 

SI-857K CHECK VALVE VC 46 

SI-857L CHECK VALVE VC 46 

SI-857M CHECK VALVE VC 46 

SI-857Q CHECK VALVE VC 46 

SI-857R CHECK VALVE VC 46 

SI-857S CHECK VALVE VC 46 

SI-857T CHECK VALVE VC 46 

SI-857U CHECK VALVE VC 46 __• 

SI-857W CHECK VALVE VC 46 

SI-882 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B REC SW 

RLYS 
730&731

SI-883 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B 133ACX 

RLY 730

SI-885A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 133ACX



o 
Table D16 High-Head External Recirculation System Dependencies

BASIC COMPONENT DESCRIPTION COM4PONENT LOCATION COMPONENT POWER SUPPLY [1] COMPONENT SUPPORT SYSTEM

COMPONNT 

TYPE

Building 

Location

Panel/Rack 

No.

AnC 
BUS/Panel

125VDC 

Bu /P-nel
Room Camp 

Cooling oolin.
Air 

Supply
Actuation/ 
Interlock

RLY 731

SI-885B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 33ACX 

SI-887A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A REC SW/SIS..  

SI-887B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B REC SW/SIS 

REC SW/SIS, 

RLY 730

SI-888A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 33ACX 

REC SW/SIS, 
RLY 731

SI-888B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 33ACX 

SI-897A CHECK VALVE VC 46 

SI-897B CHECK VALVE VC 46 

SI-897C CHECK VALVE VC 46 

SI-897D CHECK VALVE VC 46

D-53



Table D1 7 High-Head Internal Recirculation System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [l COMPONENT SUPPORT SYSTRM 

COMP COMPONENT Building Elev Panel/Rack CR AC AC l25VDC Room Cawp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Coolin Supply Interlock 

1/1802A MOV SI-1802A CONTROL SWITCH CB 53 SBF-1 

1/1802B MOV SI-1802B CONTROL SWITCH CB 53 SBF-_ 

1/887A NOV SI-887A CONTROL SWITCH CB 53 SBF-2 

1/887B MOV SI-887B CONTROL SWITCH CB 53 SBF-2 

1/R1 REC PUMP 31 CONTROL SWITCH CB 53 SBF-i 

1/R2 REC PUMP 32 CONTROL SWITCH CB 53 SBF-1 

I/SII SI PUMP 31 CONTROL SWITCH CB 53 SBF-2 

1/S12 SI PUMP 32 CONTROL SWITCH CB 53 SBF-2 

1/SI3 SI PUMP 33 CONTROL SWITCH CB 53 SBF-2 

36AMCC-4FD AC-744 MOTOR STARTER COMPARTMENT PAB 55 480V MCC36A 

36AMCC-BFD SI-1810 MOTOR STARTER COMPARTMENT PAB 55 480V MCC36A 

36BMCC-4FD SI-882 MOTOR STARTER COMPARTMENT PAB 55 480V MCC36B 

43/RS-3 RECIRCULATION SWITCH CB 53 SBF-I 

43/RS-5 RECIRCULATION SWITCH CB 53 SBF-I 

43/RS-6 RECIRCULATION SWITCH CB 53 SBF-1 

43/RS-7 RECIRCULATION SWITCH CB 53 SBF-1 

43/RS-8 RECIRCULATION SWITCH CB 53 SBF-I 

52-CCIX RELAY CB 15 DIS PNL 33 

52-CC2X RELAY CB 15 DIS PNL 32 

52-CC3X RELAY CB 15 DIS PNL 32 

52/Ri CIRCUIT BREAKER CB 15 480V BUS 5A PWR PNL 31 

52/R2 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

52/SIl CIRCUIT BREAKER CB 15 480V BUS 5A PWR PNL 31 

52/SI2 CIRCUIT BREAKER CB 15 480V BUS 2A PWR PNL 33 

52/SI3 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

730-33AC-X RELAY CB 15 480V MCC36A 

731-33AC-X RELAY CB 15 480V MCC36B 

AC-1870 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36B REC SW 

AC-741 CHECK VALVE VC 66 

AC-742 MANUAL VALVE VC 66 

AC-743 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-744 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-745A MOTOR OPERATED VALVE VC 66 YES 480V MCC36B 

AC-745B MOTOR OPERATED VALVE VC 66 YES 480V MCC36A 

ACAHRC2 RHR HEAT EXCHANGER 32 VC 66 CCW 

ACAHRS1 RHR HEAT EXCHANGER 31 VC 66 CCW
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Table D17 High-Head Internal Recirculation System Dependencies

BASIC ICOPONKNT DESCRIPTION COMPONENT LOCATiN COMPONENT POWER SUPPLY [11 COMPONENT SUPPORT SYSTI 

ColP COMPONENT Building *iev Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling oln Supply Interlock 

INTSIAPRE1 RECIRCULATION PUMP 32 VC 46 YES 480V BUS 5A PWR PNL 31 CCW REC SW 
INTSIAPRE2 RECIRCULATION PUMP 31 VC 46 YES 480V BUS 6A PWR PNL 32 CCW REC SW 

INTSIAPSI1 SAFETY INJECTION PUMP 31 PAB 34 YES 480V BUS 5A PWR PNL 31 PAB VENT CCW _ SIS 

INTSIAPSI2 SAFETY INJECTION PUMP 32 PAB 34 YES 480V BUS 2A PWR PNL 33 PAB VENT CCW SIS 
INTSIAPSI3 SAFETY INJECTION PUMP 33 PAB 34 YES 480V BUS 6A PWR PNL 32 PAB VENT CCW SiS 

LT-920 RMST LEVEL TRANSMITTER YARD 79 11BV BUS 31 

SI-1802A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A REC SW 
SI-1802B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B REC SW 

SI-1810 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36A REC SW 

SI-1835A MOTOR OPERATED VALVE PAB 55 YES 480V MCC36A SIS 
SI-1835B MOTOR OPERATED VALVE PAB 55 YES 480V MCC36B SIS 
SI-1851A AIR OPERATED VALVE PAB 34 YES DIS PNL 31 IAS SIS 

SI-1851B AIR OPERATED VALVE PAB 34 YES DIS PNL 32 IAS SIS 

SI-1852A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A _ _ SIS 
SI-1852B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B SIS 

SI-1862 MANUAL VALVE YARD 81 

SI-1869A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-1869B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-842 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A REC SW 
SI-843 MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B REC SW 

SI-847 CHECK VALVE PAB 34 

SI-848A MANUAL VALVE PAB 34 

SI-848B MANUAL VALVE PAB 34 " _ 

SI-849A CHECK VALVE PAB 434 - _ 

SI-849B CHECK VALVE PAB 34 

SI-850A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 

SI-850B MANUAL VALVE PAB 34 

SI-850C MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 

SI-851A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 

SI-851B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 

SI-852A CHECK VALVE PAB 34 

SI-852B CHECK VALVE PAB 34 

SI-856A MOTOR OPERATED VALVE VC 46 

SI-856C MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-856D MOTOR OPERATED VALVE VC 46 - _ , " 

SI-856E MOTOR OPERATED VALVE VC 46 YES 480V MCC36A
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Table D17 High-Head Internal Recirculation System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY (1] COMPONENT SUPPORT SYSTEM 

CCP CCMPONENT Building Elev Panel/Rack CR AC AC 125VDC Rom COW Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Coolin Supply Interlock 

SI-856F MOTOR OPERATED VALVE VC 46 

SI-856H MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-856J MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-856K MOTOR OPERATED VALVE VC 46 

SI-857A CHECK VALVE VC 46 

SI-857C CHECK VALVE VC 46 

SI-857D CHECK VALVE VC 46 

SI-857E CHECK VALVE VC 46 

SI-657F CHECK VALVE VC 46 

SI-857G CHECK VALVE VC 46 

SI-857J CHECK VALVE VC 46 

SI-857K CHECK VALVE VC 46 

SI-857L CHECK VALVE VC 46 

SI-857M CHECK VALVE VC 46 

SI-857Q CHECK VALVE VC 46 

SI-857R CHECK VALVE VC 46 

SI-857S CHECK VALVE VC 46 

SI-857T CHECK VALVE VC 46 

SI-857U CHECK VALVE VC 46 

SI-857W CHECK VALVE VC 46 

SI-881 CHECK VALVE PAB 15 

SI-882 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B REC SW 

SI-886A CHECK VALVE VC 46 

SI-886B CHECK VALVE VC 46 

SI-887A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A REC SW/SIS 

SI-887B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B REC SW/SIS 

REC SW/SIS, 

RLY 730

SI-888A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A 33ACX 

REC SW/SIS, 

RLY 731

SI-888B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B 33ACX 

SI-897A CHECK VALVE VC 46 

SI-897B CHECK VALVE VC 46 

SI-897C CHECK VALVE VC 46 

SI-897D CHECK VALVE VC 46



Table D18 Instrument Air System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [I] COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

3-1 / 5A NE SAS RELAY __ 

3-2 / 5A NE SAS RELAY 

CPR-31 IA COMPRESSOR CB 15 480 MCC39 PWR PNL 31 SWS 
CPRz32 IA COMPRESSOR CB 15 480 MCC34 SwS 
DYR-R31 REFRIGERANT DRYER CB 15 480 MCC39 
DYR-R32 REFRIGERANT DRYER CB 15 480 MCC34 
DYR-SDYR STANDBY DESC AIR DRYER 
FLT-BYPS REFRIG DRY BYPASS AFTCOOL 
IA l/SWI SWITCH 
IA-1-I SAFETY RELIEF VALVE CB 15 
iA-l-2 SAFETY RELIEF VALVE CB 15 
IA-10 MANUAL VALVE CB 15 
IA-I 1-1 MANUAL VALVE CB 15 
IA-I 1-2 MANUAL VALVE CB 15 
IA-12-1 MANUAL VALVE CB 15 
IA-12-2 MANUAL VALVE CB 15 
IA-174 MANUAL VALVE CB 5 
IA-175 MANUAL VALVE CB 15 : 
IA-2-1 CHECK VALVE CB 15 
IA-2-2 CHECK VALVE CB 26'6" 
IA-3-1 MANUAL VALVE CB 15 
IA-3-2 MANUAL VALVE CB 15 
IA-31-FLT INLET AIR FILTER CB 15 
IA-32-FLT INLET AIR FILTER CB 15 
IA-49 SAFETY RELIEF VALVE CB 15 
IA-52 MANUAL VALVE CB 15 -: 

IA-53 MANUAL VALVE ABFP 15 __ 

IA-6 MANUAL VALVE CB 15 
IA-7 MANUAL VALVE CB 15 
IA-70 MANUAL VALVE CB 15 
IA-71 MANUAL VALVE CB 15 
IA-8 MANUAL VALVE CB 15 
IA-80 CHECK VALVE CB 15 
IA-81 CHECK VALVE CB 15 
IA-83 CHECK VALVE CB 15 
IA-84 CHECK VALVE CB 15 
IA-87 SAFETY RELIEF VALVE CB 15 
IA-88 SAFETY RELIEF VALVE CB 15 
IA-89 SAFETY RELIEF VALVE CB 15 .....
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Table D18 Instrument Air System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY III COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

IA-9 MANUALVALVE CB 15 

IAS-ACM-31 IA RECEIVER 31 

IAS-HTX-31 IA COMP 31 AFTERCOOLER CB 15 

IAS-HTX-32 IA COMP 32 AFTERCOOLER CB 15 

PCV-1 143 PRESSURE CONTROL VALVE CB 15 118 DIST PNL 32 

PCV- 1542 PRESSURE CONTROL VALVE CB 15

0



Table D19 Low-Head Safety Injection System Dependiencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY (1) COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Zlev Panel/Rack CR AC AC 125VDC Room Cop Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Coolin Supply Interlock 

1/RHR 1 RHR PUMP 31 CONTROL SWITCH CB 53 SGF _ 

1/RHR 2 RHR PUMP 32 CONTROL SWITCH CB 53 SGF 

52/RHR 31 CIRCUIT BREAKER CB 15 480V BUS 3A PWR PNL 33 

52/RHR 32 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 33 

AC-1870 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36B REC SW 

AC-735A MANUAL VALVE PAB 15 
AC-735B MANUAL VALVE PAB .15 

AC-738A CHECK VALVE PAB 15 
AC-738B CHECK VALVE PAB 15 

AC-739A MANUAL VALVE PAB 15 

AC-739B MANUAL VALVE PAB 15 

AC-741 CHECK VALVE VC 66 " 

AC-742 -MANUAL VALVE VC 66 

AC-743 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-744 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-745A MOTOR OPERATED VALVE VC 66 YES 480V MCC36B 

AC-745B MOTOR OPERATED VALVE VC 66 YES 480V MCC36A 

AC-839 MANUAL VALVE PAB 15 

AC-840 MANUAL VALVE PAB 15 

AC-841 MANUAL VALVE PAB 15 

AC-842 MANUAL VALVE PAB 15 

ACAHRC2 RHR HEAT EXCHANGER 32 VC 66 -- CCW 
ACAHRS1 RHR HEAT EXCHANGER 31 VC 66 ..... _ CCW 
ACAPRHI RHR PUMP 31 PAB 15 YES 480V BUS 3A PWR PNL 33 CCW SIS/REC SW 

ACAPRH2 RHR PUMP 32 PAB 15 YES 480V BUS 6A PWR PNL 32 CCW SIS/REC SW 

SI-1802A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A REC SW 
SI-1802B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B REC SW 

SI-1869A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A I 
SI-1869B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-638 HAND CONTROL VALVE VC 68 YES 480V MCC36B 

SI-640 HAND CONTROL VALVE VC 68 YES 480V MCC36A 

SI-746 MOTOR OPERATED VALVE VC 46 YES 480V MCC36A SIS/REC SW 
SI-747 MOTOR OPERATED VALVE VC 46 YES 480V MCC36A SIS/REC SW 

SI-838A CHECK VALVE VC 46 

SI-838B CHECK VALVE VC 46 

SI-838C CHECK VALVE VC 46
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Table D19 Low-Head Safety Injection System Dependiencies

BASIC COMPONENT DBSCR.PTION C0WPONENT LOCATION CC4PONENT POWER SUPPLY [1] COMPONENT SUPPORT SYSTU( 

CCUP CMPONENT Building Rlev Panel/Back CR AC AC 125VDC Room Catp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Coolin Coolin Supply Interlock 

SI-838D CHECK VALVE VC 46 

SI-846 MANUAL VALVE YARD 81 

SI-881 CHECK VALVE PAB 15 • 

SI-882 MOTOR OPERATED VALVE PAB 15 YES 480V -MCC36B REC SW 
RLYS 730&731

SI-883 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B 33ACX 

SI-885A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A RLY 730-33ACX 

SI-885B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B RLY 731-33ACX 

SI-897A CHECK VALVE VC 46 

SI-897B CHECK VALVE VC 46 

SI-897C CHECK VALVE VC 46 

SI-897D CHECK VALVE VC 46 

SI-899A MOTOR OPERATED VALVE VC 46 YES 480V MCC36B _SIS/REC SW 

SI-899B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B _SIS/REC SW

F



Table D20 Low-Head Ei'ternal Recirculation System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY (1] COMPONENT SUPPORT SYSTEM 

co COMPONET Building Elev Panel/Rack CR AC AC 125VDC ROOn Caip Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bue/Panel Cooling oolin Supply Interlock 

1/1802A MOV SI-1802A CONTROL SWITCH CB 53 SBF-1 

1/1802B MOV SI-1802B CONTROL SWITCH CB 53 SBF-1 

1/885A MOV SI-885A CONTROL SWITCH CB 53 SBF-1 

1/88B MOV SI-885B CONTROL SWITCH CB 53 SBF-1 

1/RHR 1 RHR PUMP 31 CONTROL SWITCH CB 53 SGF 

1/RHR 2 RHR PUMP 32 CONTROL SWITCH CB 53 SGF 

43/RS-3 RECIRCULATION SWITCH CB 53 SBF-i 

52/RHR 31 CIRCUIT BREAKER CB 15 480V BUS 3A PWR PNL 33 

52/RHR 32 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

730-33AC-X RELAY CB 53 480V MCC36A 

731-33AC-X RELAY CB 53 480V MCC36B 

AC-1870 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36B REC SW 

AC-735A MANUAL VALVE PAB 15 

AC-735B MANUAL VALVE PAB 15 

AC-738A CHECK VALVE PAB -15 

AC-738B CHECK VALVE PAB 15 _ 

AC-739A MANUAL VALVE PAB 15 

AC-739B MANUAL VALVE PAB 15 __ 

AC-741 CHECK VALVE VC 66 

AC-742 MANUAL VALVE VC 66 

AC-743 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-744 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-745A MOTOR OPERATED VALVE VC .,66 YES 480V MCC36B 

AC-745B MOTOR OPERATED VALVE VC :66 YES 480V MCC3,6A 

AC-837 CHECK VALVE PAB 15 

AC-838 CHECK VALVE PAB 15 

AC-839 MANUAL VALVE PAB 15 _ 

AC-840 MANUAL VALVE PAB 15 _ 

AC-841 MANUAL VALVE PAB 15 

AC-842 MANUAL VALVE PAB 15 

ACAHRC2 RHR HEAT EXCHANGER 32 VC 66 CCW 

ACAHRS1 RHR HEAT EXCHANGER 31 VC 66 CCW 

CCW 
/CITY 

ACAPRHI RHR PUMP 31 PAB 15 _ YES 480V BUS 3A PWR PNLt33 PAB VENT WTR SIS/REC SW 
ACAPRH2 RHR PUMP 32 PAB 15 YES 480V BUS 6A PWR PNL 32 PAB VENT CCW SIS/REC SW 

LT-920 RWST LEVEL TRANSMITTER YARD 79 118V BUS 31
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Table D20 Low-Head External Recirculation System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [1l COPONENT SUPPORT SYSTfK 

CO4P LNPONENT Building Elev Panel/Rack CR AC AC I 125VDC Roan Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bum/Panel Bum/Panel Cooling Coolin Supply Interlock 

SI-1802A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A REC SW 

SI-1802B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B REC SW 

SI-1869A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-1869B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-638 HAND CONTROL VALVE VC 68 YES 480V MCC36B 

SI-640 HAND CONTROL VALVE VC 68 YES 480V MCC36A 

SI-746 MOTOR OPERATED VALVE VC 46 YES 480V MCC36A SIS/REC SW 

SI-747 MOTOR OPERATED VALVE VC 46 YES 480V MCC36A SIS/REC SW 

SI-838A CHECK VALVE VC 46 _ 

SI-8388 CHECK VALVE VC 46 

SI-838C CHECK VALVE VC 46 

SI-838D CHECK VALVE VC 46 

SI-882 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B REC SW 

RLYS 730&731

SI-883 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B 33ACX 

SI-885A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A RLY 730-33ACX 

SI-885B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B RLY 731-33ACX 

SI-897A CHECK VALVE VC 46 

SI-897B CHECK VALVE VC 46 

SI-897C CHECK VALVE VC 46 

SI-897D CHECK VALVE VC 46 

SI-899A MOTOR OPERATED VALVE VC 46 YES 480V MCC36B _ _SIS/REC SW 

SI-899B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B __SIS/REC SW

9
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Table D21 Low-Head Internal Recirculation System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LWCTION CO4PONENT POWER SUPPLY (1] COMPONENT SUPPORT SYSTEM 

CCMP COMPONET Building 3lev Panel/Rack CR AC AC 125VDC Room Cap Air Actuation/ 

ID TYPE Location No. Ind. Volt Bum/Panel Bus/Panel Cooling Coolin Supply Interlock 

1/1802A MOV SI-1802A CONTROL SWITCH CB 53 SBF-1 

1/1802B MOV SI-1802B CONTROL SWITCH CB 53 SBF-1 

1/Ri). REC PUMP 31 CONTROL SWITCH CB 53 SBF-1 

1/R2 REC PUMP 32 CONTROL SWITCH CB 53 SBF-1 

36AMCC-4FD AC-744 MOTOR STARTER COMPARTMENT PAB 55 480V MCC36A 

36BMCC-4FD SI-882 MOTOR STARTER COMPARTMENT PAB 55 480V MCC36B 

43/RS-3 RECIRCULATION SWITCH CB 53 SBF-1 

43/RS-5 RECIRCULATION SWITCH CB 53 SBF-1 

43/RS-7 RECIRCULATION SWITCH CB 53 SBF-1 

52-CClX RELAY CB 15 DIS PNL 33 

52-CC2X RELAY CB 15 DIS PNL 32 

52-CC3X RELAY CB 15 DIS PNL 32 

52/Ri CIRCUIT BREAKER CB 15 480V BUS 5A PWR PNL 31 

52/R2 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 

AC-1870 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36B REC SW 

AC-741 CHECK VALVE VC 66 

AC-742 MANUAL VALVE VC 66 

AC-743 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-744 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 

AC-745A MOTOR OPERATED VALVE VC 66 YES 480V MCC36B 

AC-745B MOTOR OPERATED VALVE VC 66 YES 480V MCC36A : 

ACAHRC2 RHR HEAT EXCHANGER 32 VC -66 .; _ __CCW 

ACAHRS1 RHR HEAT EXCHANGER 31 VC '66 _ " CCW 

INTSIAPRE1 RECIRCULATION PUMP 31 VC 46 YES 480V BUS:5A PWR PNL 31 CCW REC SW 

INTSIAPRE2 RECIRCULATION PUMP 32 VC 46 YES 480V BUS 6A PWR PNL 32 CCW REC SW 

LT-920 RIST LEVEL TRANSMITTER YARD 79 118V BUS 31 

SI-1802A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A REC SW 

SI-1802B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B _REC SW 

SI-638 HAND CONTROL VALVE VC 68 YES 480V MCC36B 

SI-640 HAND CONTROL VALVE VC 68 YES 480V MCC36A 

SI-746 MOTOR OPERATED VALVE VC 46 YES 480V MCC36A SIS/REC SW 

SI-747 MOTOR OPERATED VALVE VC 46 YES 480V MCC36A SIS/REC SW 

SI-838A CHECK VALVE VC 46 __ 

SI-838B CHECK VALVE VC 46 

SI-838C CHECK VALVE VC 46 

SI-838D CHECK VALVE VC 46
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Table D21 Low-Head Internal Recirculation System Dependencies 

BASIC CO CGNENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [1) CCMPONENT SUPPORT SYSTEM 

COMP CCUPONENT Building Elev Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bum/Panel Cooling Coolin Supply Interlock 

SI-881 CHECK VALVE PAB 15 

SI-882 MOTOR OPERATED VALVE PAB 15 YES 480V MCC36B REC SW 

SI-886A CHECK VALVE VC 46 

SI-886B CHECK VALVE VC 46 

SI-897A CHECK VALVE VC 46 _ _ 

SI-897B CHECK VALVE VC 46 ,_ _ 

SI-897C CHECK VALVE VC 46 

SI-897D CHECK VALVE VC 46 
SI-899A MOTOR OPERATED VALVE VC 46 YES 480V MCC36B _SIS/REC SW 

SI-899B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B _SIS/REC SW

*1



Table D22 Main Boiler Feedwater System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [I] COMPONENT SUPPORT SYSTEM 
COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 
BFD-1-1 CHECK VALVE TB 15 
BFD-1-2 CHECK VALVE TB 15 
BFD-2-31 MOTOR OPERATED VALVE TB 15 YES 480 MCC36A 
BFD.2-32 MOTOR OPERATED VALVE TB 15 YES 480 MCC36B 
BFD-3-1 MANUAL VALVE TB 37 
BFD-3-2 MANUAL VALVE TB 37 
BFD-3-3 MANUAL VALVE TB 37 
BFD-4-1 MANUAL VALVE TB 37 
BFD-4-2 MANUAL VALVE TB 37 
BFD-4-3 MANUAL VALVE TB 37 __ 

BFD-5-1 MOTOR OPERATED VALVE ABFP 15 YES 480 MCC311 
BFD-5-2 MOTOR OPERATED VALVE ABFP 15 YES 480 MCC311 
BFD-5-3 MOTOR OPERATED VALVE ABFP 15 YES 480 MCC311 
BFD-5-4 MOTOR OPERATED VALVE ABFP 15 YES 480 MCC311 
BFD-6-1 CHECK VALVE ABFP 44 
BFD-6-2 CHECK VALVE ABFP 44 
BFD-6-3 CHECK VALVE ABFP 44 
BFD-6-4 CHECK VALVE ABFP 44 .  
BFD-7-1 MANUAL VALVE ABFP 44__ 

BFD-7-2 MANUAL VALVE ABFP 44 
BFD-7-3 MANUAL VALVE ABFP 44 
BFD-7-4 MANUAL VALVE ABFP 44 
BFD-8 MANUAL VALVE TB 15 
BFD-9 MANUAL VALVE TB .15 
BFD-90-1 MOTOR OPERATED VALVE ABFP 44 "480 MCC311 
BFD-90-2 MOTOR OPERATED VALVE ABFP 44 480 MCC311 
BFD-90-3 MOTOR OPERATED VALVE ABFP 44 480 MCC3 11 
BFD-90-4 MOTOR OPERATED VALVE ABFP 44 480 MCC311 
FCV-417 FLOW CONTROL VALVE ABFP 15 FBF JAS 
FCV-417L FLOW CONTROL VALVE ABFP 44 FBF JAS 
FCV-427 FLOW CONTROL VALVE ABFP 15 FBF _AS 

FCV-427L FLOW CONTROL VALVE ABFP 44 FBF IAS 

FCV-437 FLOW CONTROL VALVE ABFP 15 FBF IAS 

FCV-437L FLOW CONTROL VALVE ABFP 44 FBF IAS 

FCV-447 FLOW CONTROL VALVE ABFP 15 FBF IAS 

FCV-447L FLOW CONTROL VALVE ABFP 44 FBF 
HTR-36A BEATER TB 36 
HTR-36B HEATER TB 36 
HTR-36C HEATER TB 36 -_" 

TDP-31 TURBINE DRIVEN MFW PUMP 31 TB 15 FAF YES 118 INST BUS 31A 
TDP-32 ITURBINE DRIVEN MFW PUMP 32 TB 15 FAF YES 118 INST BUS 32A
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Table D23 Main Steam System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY II] COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

FCV-405A AFW FLOW CONTROL VALVE ABFP 15 YES 118 32 INST BUS _ IAS, N2 _ _ / 

FCV-405B AFW FLOW CONTROL VALVE ABFP 15 YES 118 32 INST BUS AS, N2 

FCV-405C AFW FLOW CONTROL VALVE ABFP 15 YES 118 32 INST BUS IAS,N2 

FCV-405D AFW FLOW CONTROL VALVE ABFP 15 YES 118 32 INST BUS IlAS, N2 

FCV-406A AFW FLOW CONTROL VALVE ABFP 15 YES 118 33 INST BUS _ IAS, N2 

FCV-406B AFW FLOW CONTROL VALVE ABFP 15 YES 118 33 INST BUS [AS, N2 

FCV-406C AFW FLOW CONTROL VALVE ABFP 15 YES 118 33 INST BUS AS, N2 

FCV406D AFW FLOW CONTROL VALVE ABFP 15 YES 118 33 INST BUS IAS,N2 
HC-405A HAND CONTROLLER CB 53 SCF YES 118 31 INST BUS 

HC-405B HAND CONTROLLER CB 53 SCF YES 118 31 INST BUS 

HC-405C HAND CONTROLLER CB 53 SCF YES 118 31 INST BUS 

HC-405D HAND CONTROLLER CB 53 SCF YES 118 31 INST BUS 

HC-406A HAND CONTROLLER CB 53 SCF YES 118 33 INST BUS 

HC-406B HAND CONTROLLER CB 53 SCF YES 118 33 INST BUS 

HC-406C HAND CONTROLLER CB 53 SCF YES 118 32 INST BUS 

HC-406D HAND CONTROLLER CB 53 SCF YES 118 32 INST BUS 

MS 2-31 NON-RETURN CHECK VALVE ABFP 77 

MS 2-32 NON-RETURN CHECK VALVE ABFP 77 

MS 2-33 NON-RETURN CHECK VALVE ABFP 77 

MS 2-34 NON-RETURN CHECK VALVE ABFP 77 

MS 41 STOP CHECK VALVE ABFP 65 

MS 42 STOP CHECK VALVE ABFP 65 

MS 45-1 SAFETY RELIEF VALVE ABFP 77 

MS 45-2 SAFETY RELIEF VALVE ABFP 77 

MS 45-3 SAFETY RELIEF VALVE ABFP 77 

MS 45-4 SAFETY RELIEF VALVE ABFP 77 

MS 46-1 SAFETY RELIEF VALVE ABFP 77 

MS 46-2 SAFETY RELIEF VALVE ABFP 77 

MS 46-3 SAFETY RELIEF VALVE ABFP 77 

MS 46-4 SAFETY RELIEF VALVE ABFP 77_, 

MS 47-1 SAFETY RELIEF VALVE ABFP 77 

MS 47-2 SAFETY RELIEF VALVE ABFP 77 

MS 47-3 SAFETY RELIEF VALVE ABFP 77 

MS 47-4 SAFETY RELIEF VALVE ABFP 77 

MS 48-1 SAFETY RELIEF VALVE ABFP 77 

MS 48-2 SAFETY RELIEF VALVE ABFP 77 

MS 48-3 SAFETY RELIEF VALVE ABFP 77 

MS 48-4 SAFETY RELIEF VALVE ABFP 77 

MS 49-1 SAFETY RELIEF VALVE ABFP 77 

MS 49-2 SAFETY RELIEF VALVE ABFP 77 

MS 49-3 SAFETY RELIEF VALVE ABFP 77



Table D23 Main Steamf System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION

Panel/Rack 
No.

ENT POWER SUPPLY Ill COMPONENT SUPPORT SYSTEM

AC 
Bus/Panel

125VDC 
Bus/Panel

Room Comp Air 
Cooling Cooline Supply

Actuation/ 
Interlock

MS 49-4 SAFETY RELIEF VALVE ABFP 77 - .' 

MS 55-1 MANUAL VALVE ABFP 77 

MS 55-2 MANUAL VALVE ABFP 77 

MS 55-3 MANUAL VALVE ABFP 77 

MS 55-4 MANUAL VALVE ABFP 77 
MS 58-1 MANUAL VALVE ABFP 64 
MS 58-2 MANUAL VALVE ABFP 64 

MS 58-3 MANUAL VALVE ABFP 64 

MS 58-4 MANUAL VALVE ABFP 64 
MS 58-5 MANUAL VALVE ABFP 64 
MS 58-6 MANUAL VALVE ABFP 64 
MS 58-7 MANUAL VALVE ABFP 64 

MS 58-8 MANUAL VALVE ABFP 64 
MS 91-1 MANUAL VALVE ABFP 64 

MS 91-2 MANUAL VALVE ABFP 64 

MS 91-3 MANUAL VALVE ABFP 64 

MS 91-4 MANUAL VALVE ABFP 64 
L5 I FNL -g kILII 1) 

MSIV 1-31 MAIN STEAM ISO VALVE ABFP 77 SBF-I DIST PNL 33 (CH II) IlAS, N2 ESFAS** 
DIS I rNLJ 4 ((IL1 I) 

MSIV 1-32 MAIN STEAM ISO VALVE ABFP 77 SBF-I DIST PNL 33 (CH II) IIAS, N2 ESFAS 
-Ia I NLJ . 4I tI.l -) 

MSIV 1-33 MAIN STEAM ISO VALVE ABFP 77 SBF-I DIST PNL 33 (CH II) IAS, N2 ESFAS 
JANI NLL 34 II -

MSIV 1-34 MAIN STEAM ISO VALVE ABFP 77 SBF-I _ DIST PNL 33 (CH 11) IAS, N2 ESFAS 

PC-419 PRESSURE CONTROLLER CB 53 118 33 INST BUS 
PC-429 PRESSURE CONTROLLER CB 53 118 34 INS T BUS 

PC-439 PRESSURE CONTROLLER CB 53 118 34 INST BUS 
PC-449 PRESSURE CONTROLLER CB 53 118 33 INST BUS 

H SfEAM 
PCV-1 134 AIR OPERATED VALVE ABFP 77 FBF YES 118 33 INST BUS DIST PNL 33 _ _IAS, N2 PRESS 

HISTEAM 

PCV-1135 AIR OPERATED VALVE ABFP 65 FBF YES 118 34 INST BUS DIST PNL 34 IAS, N2 PRESS 
HI ST=A 

PCV-1136 AIR OPERATED VALVE ABFP 77 FBF YES 118 34 INST BUS DIST PNL 34 IAS, N2 PRESS 
HI STEAM 

PCV- 1137 AIR OPERATED VALVE ABFP 65 FBF YES 118 33 INST BUS DIST PNL 33 IAS, N2 PRESS 

PCV-1214 AIR OPERATED VALVE PAB 55 IAS 
PCV-1214A AIR OPERATED VALVE PAB 55 IAS 

PCV-1215 AIR OPERATED VALVE PAB 55 " .___._ _" IAS 
PCV-1215A AIR OPERATED VALVE PAB 55 IAS 
PCV-1216 AIR OPERATED VALVE PAB 55 IAS 
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Table D23 Main Steam System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY II] COMPONENT SUPPORT SYSTEM 
COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

PCV-1216A AIR OPERATED VALVE PAB 55 IAS 
PCV-1217 AIR OPERATED VALVE PAB 55 -IAS 

PCV-1217A AIR OPERATED VALVE PAB 55 IAS 
S/G 31 STEAM GENERATOR 31 VC 95 
S/G 32 STEAM GENERATOR 32 VC 95 
S/G 33 STEAM GENERATOR 33 VC 95 
S/G 34 STEAM GENERATOR 34 VC 95 
SOV-1230 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 33 
SOV-1231 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 34 
SOV-1232 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 33 
SOV-1233 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 34 
SOV-1234 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 33 
SOV-1235 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 34 
SOV-1236 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 33 
SOV-1237 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 34 
SOV-1238 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 33 
SOV-1239 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 34 
SOV-1240 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 33 
SOV-1241 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 34 
SOV-1242 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 33 
SOV-1243 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 34 
SOV-1244 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 33 
SOV-1245 SOLENOID OPERATED VALVE ABFP 77 DIST PNL 34 
N2-1-1134 MANUAL VALVE ABFP 77 
N2-2-1134 MANUAL VALVE ABFP 77 
N2-3-1134 MANUAL VALVE ABFP 77 
N2-4-1134 MANUAL VALVE ABFP 77 
N2-5-1134 MANUAL VALVE ABFP 77 
N2-6-1134 MANUAL VALVE ABFP 77 
N2-PRV-I 134 MANUAL VALVE ABFP 77 
N2-1-1135 MANUAL VALVE - ABFP 65 
N2-2-1135 MANUAL VALVE ABFP 65 
N2-3-1135 MANUAL VALVE ABFP 65 
N2-4-1135 MANUAL VALVE ABFP 65 
N2-5-1135 MANUAL VALVE ABFP 65 
N2-6-1135 MANUAL VALVE ABFP 65 
N2-PRV-1 135 MANUAL VALVE ABFP 65 
N2-1-1136 MANUAL VALVE ABFP 77 
N2-2-1136 MANUAL VALVE ABFP 77 
N2-3-1136 MANUAL VALVE ABFP 77 
N2-4-1136 MANUAL VALVE ABFP 77-
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Table D23 Main Steami System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY 11] COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

N2-5-I 136 MANUAL VALVE ABFP 77 - -' 

N2-6-1 136 MANUAL VALVE ABFP 77 -_ 

N2-PRV-1 136 MANUAL VALVE ARFP 77 

N2-1-137 MANUAL VALVE ABFP 65 

N2-2-1 137 MANUAL VALVE ABFP 65 

N2-3-1137 MANUAL VALVE ABFP 65 

N2-4-1137 MANUAL VALVE ABFP 65 

N2-5-1137 MANUAL VALVE ABFP 65 

N2-6-1137 MANUAL VALVE ABFP 65 

N2-PRV-1 137 MANUAL VALVE ABFP 65 

SOV-1314 SOLENOID OPERATED VALVE PAB 55 

SOV-1314A SOLENOID OPERATED VALVE PAB 55 

SOV-1315 SOLENOID OPERATED VALVE PAB 55 

SOV-1315A SOLENOID OPERATED VALVE PAB 55, 

SOV-1316 SOLENOID OPERATED VALVE PAB 55 

SOV-1316A SOLENOID OPERATED VALVE PAB 55 

SOV-1317 SOLENOID OPERATED VALVE PAB 55 

SOV-1317A SOLENOID OPERATED VALVE PAB 55-
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Table D24 Primary Pressure Relief System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION CO4PONENT POWER SUPPLY (I] COMPONENT SUPPORT SYSTUM 

COMP COMPONENT Building 3lev Panel/Rack CR AC AC 125VDC Room Coup Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panl Cooling Coolin Supply Interlock 

1/455C PORV PCV-455C CONTROL SWITCH CB 53 FCF 

1/456 PORV PCV-456 CONTROL SWITCH CB 53 FCF 

1245 N2 ACCUMULATOR FOR PCV-455C VC 95 

1246 N2 ACCUMULATOR FOR PCV-456 VC 95 

8304(NNE-18) RELIEF VALVE VC 95 

8305(NNE-15) RELIEF VALVE VC 95 

8313(NNE-23) MANUAL VALVE VC 95 

8321(NNE-31) MANUAL VALVE VC 95 

PC-455G SPRAY VALVE PCV-455A CONTROLLER CB 53 FBF YES .118V BUS 33 

PC-455H SPRAY VALVE PCV-455B CONTROLLER CB 53 FBF YES 118V BUS 34 

PC-455K MASTER PRESSURE CONTROLLER CB 53 FBF YES 118V BUS 34 

PCV-455A AIR OPERATED SPRAY VALVE VC 70 YES 118V BUS 33 IAS PZR PRES 

PCV-455B AIR OPERATED SPRAY VALVE VC 66 YES 118V BUS 34 IAS PZR PRES 

PCV-455C AIR OPERATED PORV VC 130 YES DIS PNL 32 NITRO PZR PRES 

PCV-456 AIR OPERATED PORV VC 130 YES DIS PNL 31 NITRO PZR PRES 

PCV-464 CODE SAFETY RELIEF VALVE VC 130.  
PCV-466 CODE SAFETY RELIEF VALVE VC 130! 

PCV-468 CODE SAFETY RELIEF VALVE VC 130 

PRV-6300 PRESSURE REGULATING VALVE VC 95 

PRV-6301 PRESSURE REGULATING VALVE VC 95 

RC-535 MOTOR OPERATED VALVE VC 130 YES 480V MCC36B _ _ _, 

RC-536 MOTOR OPERATED VALVE VC 130 YES ,480V MCC36A _' 

RC-591 MANUAL VALVE VC 65 __ 

RC-592 MANUAL VALVE VC 65 

RC-594 MANUAL VALVE VC 65 

RC-595 MANUAL VALVE VC 65 

CCW/CV 
RCPCPC3 REACTOR COOLANT PUMP 33 VC 70 YES 6.9KV BUS 3 PWR PNL 32 CS 

CCW/CV 
RCPCPC4 REACTOR COOLANT PUMP 34 VC 70 YES 6.9KV BUS 2 PWR PNL 31 CS



I.

Table D25 Primary Water Make-up System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT 1OCATION COMPONENT POWER SUPPLY [I] ICOMPONENTPWRSPL 1 (fO'NT SUPPORT SYSTEM 

COMP CW4PONENT Building 3lev Panel/Rack CR AC AC 125VDC Rom Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Coolin Coolin Supply Interlock 

1/BCR MAKEUP CONTROL SWITCH CB 53 FCF 

PRIMARY WATER MAKEUP PUMP 31 
1/PWMP31 CONTROL SWITCH CB 53 FCF 

PRIMARY WATER MAKEUP PUMP 32 
1/PtMP32 CONTROL SWITCH CB 53 FCF 

43/BAB MAKEUP MODE SELECTOR SWITCH CB 53 FCF 

INTERLOCK BORIC ACID BLEND 
BSX-1 SYSTEM CB 53 118V BUS 31 

INTERLOCK BORIC ACID BLEND 
BSX-3 SYSTEM CB 53 118V BUS 31 

CH--FCV-111A FLOW CONTROL VALVE PAB 73 YES DIS PNL 31 IAS RLY BSX-1, 

CH-294 CHECK VALVE PAB 73 

CH-295 MANUAL VALVE PAB 73 

CH-297 MANUAL VALVE PAB 73 

CH-326 MANUAL VALVE PAB 73 

CH-327 CHECK VALVE PAB 73 

CH-339 MANUAL VALVE PAB 73 

CH-350 MANUAL VALVE PAB 73 

CSBLBA1 BORIC ACID BLENDER PAB 73 

FIC-111 PRIMARY WATER FLOW CONTROLLER CB 53 FBF YES 118V BUS-31 PRI WTR FLOW 

PM-PUMP 31 PRIMARY WATER MAKEUP PUMP 31 PAB 41 YES 480V MCC37 
PM-PUMP 32 PRIMARY WATER MAKEUP PUMP 32 PAB 41 YES 480V MCC37 
PW- 11 MANUAL VALVE PAB 41 

PW-12 MANUAL VALVE PAB 41 

PW-13 CHECK VALVE PAB ;41 -__

PW-14 CHECK VALVE PAB 41 

PW-15 MANUAL VALVE PAB 41 _ 

PW-16 MANUAL VALVE PAB 41 _ 

PW-2 MANUAL VALVE YARD 55 

PW-98 MANUAL VALVE PAB 41 

SI-1862 MANUAL VALVE YARD 81 

DEMINERALIZED WATER FLOW 
YIC-111 TOTALIZER CB 53 FBF YES 118V BUS 31 _PRI WTR FLOW
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Table D26 Residual Heat Removal System Dependencies

BASIC COMPONNT DESCRIPTION COMPONENT LOCATION C4PONENT POWER SUPPLY [1) COMONNT SUPPORT SYSTE 
COt4P COMONNT Building lev Panel/Rack CR AC AC 125VDC Room Coup Air Actuation/ 

_ D TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Coolin Supply Interlock 

1/730 VALVE AC-730 CONTROL SWITCH CB 53 SGF 

1/731 VALVE AC-731 CONTROL SWITCH CB 53 SGF 

1/RHR 1 RHR PUMP 31 CONTROL SWITCH CB 53 SGF 

1/RHR 2 RHR PUMP 32 CONTROL SWITCH CB 53 SGF 

43/RS-3 RECIRCULATION SWITCH CB 53 SBF-1 

52/RHR 31 CIRCUIT BREAKER CB 15 480V BUS 3A PWR PNL 33 
52/RHR 32 CIRCUIT BREAKER CB 15 480V BUS 6A PWR PNL 32 
AC-1870 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36B REC SW 
AC-730 MOTOR OPERATED VALVE VC 56 YES 480V MCC36A PC-402A-X 
AC-731 MOTOR OPERATED VALVE VC 61 YES 480V MCC36B PC-403A-X 

AC-732 MANUAL VALVE PAB 54 

AC-735A MANUAL VALVE PAB 15, 
AC-735B MANUAL VALVE PAB 15 
AC-738A CHECK VALVE PAB 15 

AC-738B CHECK VALVE PAB 15 
AC-739A MANUAL VALVE PAB 15 
AC-739B MANUAL VALVE PAB 15i 

AC-741 CHECK VALVE VC 66! 

AC-742 MANUAL VALVE VC 66 
AC-743 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A REC SW 
AC-744 MOTOR OPERATED VALVE PAB 54 YES 480V MCC36A _ _ _ REC SW AC-745A MOTOR OPERATED VALVE VC 66. YES 480V MCC36B 

AC-745B MOTOR OPERATED VALVE VC 66 YES 480V MCC36A 

AC-837 CHECK VALVE PAB 15 

AC-838 CHECK VALVE PAB 15 

AC-839 MANUAL VALVE PAB 15 

AC-840 MANUAL VALVE PAB 15 

AC-841 MANUAL VALVE PAB 15 

AC-842 MANUAL VALVE PAB 15 

ACAHRC2 RHR HEAT EXCHANGER 32 VC 66 CCW 
ACAHRS1 RHR HEAT EXCHANGER 31 VC 66 CCW 

CCW 

PAB /CITY 
ACAPRH1 RHR PUMP 31 PAB 15 YES 480V BUS 3A PWR PNL 33 VENT WTR SIS/REC SW 

PAB 
ACAPRH2 RHR PUMP 32 PAB 15 YES 480V BUS 6A PWR PNL 32 VENT CCW SIS/REC SW 
PC-402A-X RELAY CB 53 RLY RACK G2 118V BUS 31

w
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Table D26 Residual Heat Removal System Dependencies

D-73

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY (1) COMPONENT SUPPORT SYSTIM 

Camp COONENT Building &Lev Panel/Rack CR AC AC 125VDC Room Camp Air Actuation/ 

ID TYPE Location NO. Ind. Volt Bus/Panel Bus/Panel Coolin Coolin Supply Interlock 

PC-403A-X RELAY CB 53 RLY RACK G1 118V BUS 32 

PT-402 PRESSURE TRANSMITTER VC RACK C-9 118V BUS 31 

PT-403 PRESSURE TRANSMITTER VC RACK A-6 118V BUS 32 

SI-1802A MOTOR OPERATED VALVE 'VC 46 YES 480V MCC36A REC SW 

SI-1802B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B REC SW 

SI-1869A MOTOR OPERATED VALVE VC 46 YES 480V MCC36A 

SI-1869B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B 

SI-638 HAND CONTROL VALVE VC 68 YES 480V MCC36B 

SI-640 HAND CONTROL VALVE VC 68 YES 480V MCC36A 

SI-746 MOTOR OPERATED VALVE VC 46 YES 480V MCC36A SIS/REC SW 

SI-747 MOTOR OPERATED VALVE VC 46 YES 480V MCC36A SIS/REC SW 

SI-838A CHECK VALVE VC 46 

SI-838B CHECK VALVE VC 46 

SI-838C CHECK VALVE VC 46 

SI-838D CHECK VALVE VC 46 

RLYS730&731
SI-883 MOTOR OPERATED VALVE PAB 15' YES 480V MCC36B 33ACX 

REC SW/SIS, 
SI-888A MOTOR OPERATED VALVE PAB 34 YES 480V MCC36A RLY730-33ACX 

REC SW/SIS, 

SI-888B MOTOR OPERATED VALVE PAB 34 YES 480V MCC36B RLY731-33ACX 
SI-897A CHECK VALVE VC 46 _'< 

SI-897B CHECK VALVE VC 46 _ 

SI-897C CHECK VALVE VC 46 

SI-897D CHECK VALVE VC 46 

SI-899A MOTOR OPERATED VALVE VC 46 YES 480V MCC36B SIS/REC SW 

SI-899B MOTOR OPERATED VALVE VC 46 YES 480V MCC36B SIS/REC SW

I



Table D27 Safeguards Actuation System Dependencies

BASIC COMPONENT DESCRIPTION COMPONUT LOCATION CCHPONENT POWBR SUPPLY [i CO4PONENT SUPPORT SYSTEM 

COMP COMPONENT Building zlev Panel/Rack CR AC AC 125VDC Room CaW Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Coolin Coolin Supply Interlock 

62 TIME DELAY RELAY CB 53 G3 DIST PNL 31 CR VENT MSIV CLOSURE 

2SID1 TIME-DELAY RELAY CB 53 G3 DIST PNL 31 CR VENT 

2SID1 TIME-DELAY RELAY CB 53 G5 DIST PNL 34 CR VENT 

3-1/2A AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 33 CB VENT SI 

3-1/5A AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 31 CB VENT _ SI 

3-1/6A AUXILIARY RELAY CB 15 480V SWGR 32 YES PWR PNL 32 CB VENT SI 

3-3/2A1 AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 33 CB VENT SI 

3-3/2A2 AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 33 CB VENT SI 

3-3/3A AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 33 CB VENT SI 

3-3/3A1 AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 31 CB VENT SI 

3-3/5A2 AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 31 CB VENT SI 

3-3/6A1 AUXILIARY RELAY CB 15 480V SWGR 32 YES PWR PNL 32 CB VENT SI 

3-3/6A2 AUXILIARY RELAY CB 15 480V SWGR 32 YES PWR PNL 32 CB VENT SI 

62-1 TIME DELAY RELAY C 53 G5 DIST PNL 34 CR VENT MSIV CLOSURE 

62-2/2A AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 33 CB VENT SI 

62-2/3A AUXILIARY RELAY CB 15i 480V SWGR 31 YES PWR PNL 33 CB VENT SI 

71/SGI-X AUXILIARY RELAY CB 53 G2 118VAC IB 32 _ SG 31 LEVEL 

71/SG2-X AUXILIARY RELAY CB 53 G2 118VAC IB 32 SG 32 LEVEL 

71/SG3-X AUXILIARY RELAY CB 53 G2 118VAC IB 32 SG 33 LEVEL 

71/SG4-X AUXILIARY RELAY CB 53 G2 118VAC IB 32 SG 34 LEVEL 

AS-i AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT CNTMT SPRAY 

AS-2 AUXILIARY RELAY CB 53 G5 YES DI4T PNL 34 CR VENT CNTMT SPRAY 

CS-IR AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT CNTMT SPRAY 

CS-2R AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT CNTMT SPRAY 

FU-1-G3 POS DC FUSE CB 53 G3 YES DIST PNL 31 CR VENT 

FU-I-G5 POS DC FUSE CB 53 G5 YES DIST PNL 34 CR VENT 

FU-2-G3 NEG DC FUSE CB 53 G3 YES _ _ DIST PNL 31 CR VENT 

FU-2-G5 NEG DC FUSE CB 53 G5 YES DIST PNL 34 CR VENT 

MAN DEF A SWITCH CB 53 SBF SI-A MAN DEF 

MAN DEF B SWITCH CB 53 SBF SI-B MAN DEF 

MS1 AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT MSIV CLOSURE 

MS11 AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT MSIV CLOSURE 

MS12 AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT MSIV CLOSURE 

MS13 AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT MSIV CLOSURE 

MS14 AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT MSIV CLOSURE 

MS2 AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT MSIV CLOSURE 

MS3 AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT _MSIV CLOSURE



Table D27 Safeguards Actuation System Dependencies

BASIC CO4PONENT DISCRIPTION COMPONENT LOCATION . COMPONENT POWER SUPPLY [1] COMPONENT SUPPORT SYSTR4 

COMI COM3ONU3W Building 31ev Panel/Rack CR AC AC 125VDC Ro Cop Air Actuation/ 

ID TYPE Location No. Ind. Volt Bun/Panel Bum/Panel Cooling Coolin Supply interlock 

MS4 AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT MSIV CLOSURE 

PB/RS-B1 PUSH BUTTON CB 53 SBF CS-A RESET 

PB/RS-B2 PUSH BUTTON CB 53 SBF CS-B RESET 

PB/RSi-I RESET PUSHBUTTON CB 53 SBF SI-A RESET 

PB/RSI-I RESET PUSHBUTTON CB 53 SBF SI-B RESET 

PB/TR1 PUSH BUTTON CB 53 G3 TRAIN A TEST 

PB/TR2 PUSH BUTTON CB 53 G5 TRAIN B TEST 

S1 MG-6 LATCHING RELAY CB 53 G3 YES DIST PNL 31 CR VENT CNTMT SPRAY 

S2 MG-6 LATCHING RELAY CB 53 G5 YES DIST PNL 34 CR VENT CNTMT SPRAY 

SI/2A AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 33 CB VENT SI 

SI/2AI AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 33 CB VENT SI 

SI/SA AUXILIARY RELAY CB .15 480V SWGR 31 YES PWR PNL 31 CB VENT _SI 

SI/SAI AUXILIARY RELAY CB 15 480V SWGR 31 YES PWR PNL 31 CB VENT SI 

SI/6A AUXILIARY RELAY CB 15 480V SWGR 32 YES PWR PNL 32 CB VENT SI 

SI/6AI AUXILIARY RELAY CB 15 480V SWGR 32 YES PWR PNL 32 CB VENT SI 

SIl MG-6 LATCHING RELAY CB 53 G3 YES DIST PNL 31 CR VENT SI 

SIlOX AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT SI 

SIll MG-6 LATCHING RELAY CB 53 G3 YES DIST PNL 31 CR VENT SI 

SIliX AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT SI 

SI12 MG-6 LATCHING RELAY CB 53 G5 YES DIST PNL 34 CR VENT SI 

SI12X AUXILIARY RELAY CB 53 G3 YES DIS T PNL 31 CR VENT SI 

SI13X AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT SI 

S12 MG-6 LATCHING RELAY CB 53 G5 YES DIST PNL 34 CR VENT SI 

S120X AUXILIARY RELAY CB 53 G5 YES ____ DIST PNL 34 CR VENT SI 

S121X AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT SI 

S122X AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT SI 

S123X AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT SI 

SIBI AUXILIARY RELAY CB 53 1 G3 YES DIST PNL 31 CR VENT PZR PRESS 

SIB2 AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT PZR PRESS 

SIRI AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT 

SIR2 AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT r z MT 

SLi AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT __ S z MT 

SL2 AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT, CLS 

TRI-1 AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT 

TRI-2 AUXILIARY RELAY CB 53 _G5 YES DIST PNL 34 CR VENT 

TR2-1 AUXILIARY RELAY CB 53 G3 YES DIST PNL 31 CR VENT 

TR2-2 AUXILIARY RELAY CB 53 G5 YES DIST PNL 34 CR VENT
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Table D28 Service Water System Dependencies

BASIC COMPONENT DESi

UUMFUNEiIN I 

TYPE

COMPONENT LOCATION COMPONENT POWER SUPPLY III COMPONENT SUPPORT SYSTEM
Building 
Location

Panel/Rack CR AC AC 
No. I nd. Volt Bus/Panel

125VDC Room Comp Air Actuation/ 
Bus/Panel I Cooling Coolingi Supply I Interlock

I/DGCW1 SWITCH DG 15 

I/DGCW2 SWITCH DG 15 

I/SWi SWITCH CR 53 

I/SW2 SWITCH CB 53 

I/SW3 SWITCH CR 53 _ 

I/SW4 SWITCH CB 53 

I/SW5 SWITCH CB 53 

I/SW6 SWITCH CB 53 

I/SW7 SWITCH CR 53 

I/SW8 SWITCH TB 15 

I/SW9 SWITCH CB 53 

2/SW 1 RELAY CB 15 

2/SW2 RELAY CR 15 

2/SW2-1 RELAY 

2/SW3 RELAY CB 15 

2/SW3-1 RELAY _ 

2/SW3-2 RELAY 
2/SW4 RELAY CB 15 

2/SW5 RELAY CB 15 

2/SW5-1 RELAY 

2/SW6 RELAY CB 15 

2/SW6-1 RELAY 
2/SW6-2 RELAY 

27-2A/X2 UNDERVOLTAGE RELAY _ 

27-3A/X2 UNDERVOLTAGE RELAY 

27-5A/X3 UNDERVOLTAGE RELAY 

27-6A/X2 UNDERVOLTAGE RELAY 

3-1/2A NE SAFETY ACTUATION RELAY 

3-1/5A NE SAFETY ACTUATION RELAY 

3-1/6A NE SAFETY ACTUATION RELAY 

3-2/2A NE SAFETY ACTUATION RELAY 

3-2/5A NE SAFETY ACTUATION RELAY 

3-2/6A NE SAFETY ACTUATION RELAY 

3-3/6A2 SAFETY ACTUATION RELAY 

3-4/5A SAFETY ACTUATION RELAY CB 15 

3-4/6A SAFETY ACTUATION RELAY CB 15 

43/SW SWITCH CB 51 

52 EGX RELAY 

52-SWIX RELAY CB 15

W6

COMP 
ID



Table D28 Service Water SystIem Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY Ill COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 
ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

52-SW2X RELAY CB 15 

52-SW4X RELAY CB 15 

52-SW5X RELAY CB 15 

52/SWI CIRCUIT BREAKER 

52/SW2 CIRCUIT BREAKER 

52/SW3 CIRCUIT BREAKER 

52/SW4 CIRCUIT BREAKER 

52/SW5 CIRCUIT BREAKER 

52/SW6 CIRCUIT BREAKER 

52/SW7 CIRCUIT BREAKER 

52/SW8 CIRCUIT BREAKER 

52/SW9 CIRCUIT BREAKER 

CCW HTX 31 HEAT EXCHANGER 

CCW HTX 32 HEAT EXCHANGER --

CRAC UNIT 31 CCR AIR CONDITIONING UNIT 480 MCC36A 

CRAC UNIT 32 CCR AIR CONDITIONING UNIT 480 MCC36B 

FCU 31 FAN COOLER UNIT 31 

FCU 32 FAN COOLER UNIT 32 

FCU 33 FAN COOLER UNIT 33 

FCU 34 FAN COOLER UNIT 34 

FCU 35 FAN COOLER UNIT 35 

IACC HTX HEAT EXCHANGER 

RS-2 RECIRC. SWITCH SBF-I 

RS-7 RECIRC. SWITCH SBF-I ___ 

SI-2A RELAY __ 

SI-6A RELAY -__-_ 

S1/22X RELAY 

SI/2X RELAY 

SI/5A RELAY 

SI/6A RELAY 

SWN-1-1 CHECK VALVE IS 5-9" 

SWN-1-2 CHECK VALVE IS 5'9" 

SWN-1-3 CHECK VALVE IS 5'9" 

SWN-I-4 CHECK VALVE IS 5'9"_ 

SWN-1-5 CHECK VALVE IS 5-9" 

SWN-1-6 CHECK VALVE IS 5 9" 

SWN-100-1 CHECK VALVE TB 15 

SWN-100-2 CHECK VALVE TB 15 _ _'-___

SWN-100-3 CHECK VALVE TB 15
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Table D28 Service Water System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY [1] COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

SWN-108-1 MANUAL VALVE 

SWN-108-2 MANUAL VALVE CR 15 

SWN-108-3 MANUAL VALVE CB 15 

SWN-108-4 MANUAL VALVE CB 15 

SWN-108-5 IANUAL VALVE CB 15 

SWN-109-1 MANUAL VALVE CB 15 

SWN-109-2 MANUAL VALVE CB 15 : SISru EDG 

JKT TEMP, 

SWN-1276 SOLENOID OPERATED VALVE 
EDG START Sib, III Luc; 

KT TEMP, 

SWN-1276A SOLENOID OPERATED VALVE EDG START 

SWN-1297 PRESSURE CONTROL VALVE CB 15 

SWN-2-1 BUTTERFLY VALVE IS 519111 

SWN-2-2 BUTTERFLY VALVE IS 5.9" _ 

SWN-2-3 BUTTERFLY VALVE IS 5'9! 

SWN-2-4 BUT'ERFLY VALVE IS 59"_ 

SWN-2-5 BUTTERFLY VALVE IS 5'9" 1 

SWN-2-6 BUTTERFLY VALVE IS 5'9" 1 

SWN-28-1 BUTTERFLY VALVE CB 15 

SWN-28-2 BUTTERFLY VALVE CB 15 

SWN-29 BUTTERFLY VALVE DGB 15 

SWN-31 BUTTERFLY VALVE PAB 41 

SWN-33-1 BUTTERFLY VALVE PAB 41.  

SWN-33-2 BUTTERFLY VALVE PAB 41 

SWN-34-1 BUTTERFLY VALVE PAB 55 

SWN-34-2 BUTTERFLY VALVE PAB 55 

SWN-35-1 BUTTERFLY VALVE PAB 73 

SWN-35-2 BUTTERFLY VALVE PAB 73 

SWN-38 BUTTERFLY VALVE PAB 35 

SWN-40-1 BUTTERFLY VALVE FH 54 

SWN-40-2 BUTTERFLY VALVE FH 54 

SWN-41-1 BUTTERFLY VALVE FH 54 

SWN-41-2 BUTTERFLY VALVE FH 54 

SWN-41-3 BUTTERFLY VALVE FH 54 

SWN-41-4 BUTTERFLY VALVE FH 54 

SWN-41-5 BUTTERFLY VALVE FH 54 

SWN-44-1 BUTTERFLY VALVE FH 72

. 8



Table D28 Service Water System Dependencies •

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY ill COMPONENT SUPPORT SYSTEM 

COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

SWN-44-2 BUITERFLY VALVE FH 72 

SWN-44-3 BUTTERFLY VALVE FH 72 

SWN-44-4 BUTTERFLY VALVE FH 72 

SWN-44-5 BUTTERFLY VALVE FH 72 

SWN-520 MANUAL VALVE VC 68 
SWN-521 MANUAL VALVE VC 68 
SWN-522 MANUAL VALVE VC 68 
SWN-523 MANUAL VALVE VC 68 
SWN-524 MANUAL VALVE VC 68 
SWN-525 MANUAL VALVE VC 68 
SWN-526 MANUAL VALVE VC 68 
SWN-527 MANUAL VALVE VC 68 
SWN-528 MANUAL VALVE VC 68 

SWN-529 MANUAL VALVE VC 68 
SWN-55 BUTTERFLY VALVE 

SWN-62-2 BUTTERFLY VALVE DG 15 
SWN-62-4 BUTTERFLY VALVE DG 15 

SWN-62-6 BUTTERFLY VALVE DG 15 
SWN-66-1 BUT1TERFLY VALVE DG 19 

SWN-66-3 BUTTERFLY VALVE DG 19 

SWN-66-5 BUTTERFLY VALVE DG 19 
SWN-67-1 MANUAL VALVE 
SWN-67-2 MANUAL VALVE 

SWN-67-3 MANUAL VALVE 
SWN-70-1 BUTTERFLY VALVE CB 15 _._ 

SWN-70-2 BUTTERFLY VALVE CB .15 _.  

SWN-71-1 MANUAL VALVE FH 54 

SWN-71-2 MANUAL VALVE FH 54 

SWN-71-3 MANUAL VALVE FH 54 

SWN-71-4 MANUAL VALVE FH 54 

SWN-71-5 MANUAL VALVE FH 54 

SWN-87-1 MANUAL VALVE CB 15 
SWN-87-2 MANUAL VALVE CB 15 
SWN-90-1 CHECK VALVE DISH 18 
SWN-90-2 CHECK VALVE DISH 18 

SWN-90-3 CHECK VALVE DISH 18 

SWN-91 BUTTERFLY VALVE DISH 18 
SWN-92 BUTTERFLY VALVE DISH 18 
SWN-93 BUTTERFLY VALVE DISH 18
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Table D28 Service Water System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION 1 COMPONENT POWER SUPPLY III I COMPONENT SI 
-- I n_ I 751mV AV i 11 4VnI D-n Cnm I

COMP CuMrPvpN i 
,TVVS'

uiling No. Bus/Panel Bus/Panel
Air

Cooling ICoolingi Supply

' SYSTEM 
Actuation/ 

Interlock

SWN-94-1 MANUAL VALVE CB 15 
SWN-94-2 MANUAL VALVE CB 15 

SWN-95 MANUAL VALVE CB 15 

SWN-97 BUTTERFLY VALVE IS 6 

SWN-98 IBUTERFLY VALVE IS 6 

SWN-99 BUTTERFLY VALVE IS 6 

1112 FLOW CONTROL VALVE SW Vlv Pit 

SWN-FCV- 
JKT TEMP, 

1176 FLOW CONTROL VALVE DGB 15 EDG START 
Sl , 1 EDlOl 

SWN-FCV- 
JKT TEMP, 

1 176A FLOW CONTROL VALVE DGB 15 EDG START 

1104 AIR OPERATED VALVE 

1105 AIR OPERATED VALVE 

1113 TEMPERATURE CONTROL 

SWP31 SERVICE WATER MDP 31 IS 15 SBF-1, SJF YES 480 BUS5A PWR PNL 31 SIS, RS 2 & 7 

SWP 32 SERVICE WATER MDP 32 IS 15 SBF-1, SJF YES 480 BUS2A PWR PNL 33 SIS, RS 2 & 7 

SWP 33 SERVICE WATER MDP 33 IS 15 SBF-1, SJF YES 480 BUS3A PWR PNL 32 SIS, RS 2 & 7 

SWP 34 SERVICE WATER MDP 34 IS 15 SBF-I, SJF YES 480 BUS5A PWR PNL31 SIS, RS 2 & 7 

SWP 35 SERVICE WATER MDP 35 IS 15 SBF-I, SJF YES 480 BUS6A PWR PNL 33 SIS, RS 2 & 7 

SWP 36 SERVICE WATER MDP 36 IS 15 SBF-1, SJF YES 480 BUS6A PWR PNL 32 SIS, RS 2 & 7 

SWP 37 BACKUP SERVICE WATER MDP 37 DISH 18 SJF YES 480 BUS 5A PWR PNL 31 SIS, RS 2 & 7 

SWP 38 BACKUP SERVICE WATER MDP 38 DISH 18 SJF YES 480 MCC312 SIS, RS 2 & 7 

SWP 39 BACKUP SERVICE WATER MDP 39 DISH 18 SJF YES 480 BUS 6A PWR PNL 32 SIS, RS 2 & 7 

TSW-DGIJW TEMPERATURE SWITCH 

TSW-DGILO TEMPERATURE SWITCH 

TSW-DG2JW TEMPERATURE SWITCH 

TSW-DG2LO TEMPERATURE SWITCH 

TSW-DG3JW TEMPERATURE SWITCH 

TSW-DG3LO TEMPERATURE SWITCH 

ZURN 31 ZURN STRAINER FOR SWP 31 is 6 MCC36A 

ZURN 32 JZURN STRAINER FOR SWP 32 IS 6 MCC36B 

ZURN 33 ZURN STRAINER FOR SWP 33 IS 6 - MCC36A 

ZURN 34 ZURN STRAINER FOR SWP 34 IS 6 MCC36B 

ZURN 35 ZURN STRAINER FOR SWP 35 IS 6 MCC36A 

ZURN 36 ZURN STRAINER FOR SWP 36 IS 6 MCC36B 

ZURN 37 ZURN STRAINER FOR SWP 37 DISH 18 MCC36A/B 

ZURN 38 ZURN STRAINER FOR SWP 38 DISH 18 MCC36A/B

S



Table D28 Service Water System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY (I1 COMPONENT SUPPORT SYSTEM 
COMP COMPONENT Building Elev. Panel/Rack CR AC AC 125VDC Room Comp Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 
ZURN 39 ZURN STRAINER FOR SWP 39 DISH 18 MCC36A/B
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Table D29 Auxiliary Boiler Feedpump Building Ventilation System Dependencies

BASIC COMPONENT DESCRIPTION COMPONENT LOCATION COMPONENT POWER SUPPLY 1] COMPONENT SUPPORT SYSTEM 

COUP COMPONENT Building 3lev Panel/Rack CR AC AC 125VDC Room Cou Air Actuation/ 

ID TYPE Location No. Ind. Volt Bus/Panel Bus/Panel Cooling Cooling Supply Interlock 

EF311 WALL EXHAUST FAN ABFPB NO 120 LP324 DAMPER 

EF312 WALL EXHAUST FAN ABFPB NO 120 LP324 DAMPER 

,L-314 INLET LOUVER L-314 ABFPB NO 120 LP324 WALL EF START 

TS-EF311 THERMOSTAT EF311 ARFPB NO WALL EF START 

TS-EF311 THERMOSTAT EF312 ABFPB NO WALL EF START

U 0
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Section El

COMPILING COMPONENT FAILURE RECORDS 

1. The component boundaries are those defined in Section E5 of this appendix.  

2. Only components and failure modes that are modeled in the system fault trees were 
included in the plant-specific failure data collection.  

3. The primary source of failure information used in this study was the maintenance work 
request (MWR) packages. Additional plant information sources were used as necessary, 
but only as secondary sources. If the sources give inconsistent information, information 
derived from the MWR packages- was used unless it was clearly wrong.  

4. MWR packages on which the equipment ID is illegible or not specified were 
disregarded unless other plant sources provided the necessary information.  

5. MWRs sometimes provide very little information on the problem and corrective action 
taken. This lack of information makes it difficult to distinguish component failures, 
separate from other maintenance activities. Unless component failure is clearly 
indicated, it was assumed that the package addresses corrective maintenance.  

6. An MWR which does not result in actual maintenance activity was set aside. An 
example of such an MWR is a request for equipment trouble shooting which failed to 
duplicate the reported equipment problem and therefore did not lead to maintenance.  

7. A canceled work request was not analyzed.  

8. Component failure. severity classifications used in this study are similar to those used in 
the INPO NPRDS. In the NPRDS, three levels of failure severity are defined: 
immediate/catastrophic, degraded and incipient. The only failures of concern in this 
study, however, were immediate/catastrophic failures and some degraded failures which 
have critical effects on system from the plant risk perspective.  

9. The failure start time was defined to be the time at which MWR was. issued unless a 
specific failure time is specified in the MWR or other plant document source. The 
failure end time was defined to be the time at which control room shift supervisor signs 
off the clearance of MWR. If the failure start or end times are unavailable, they were 
assumed to be 12:00 (noon).  

10. Some MWRs describe component failures which do not fit into failure criteria used in 
this study. Such failures include: failures of components outside the scope of this study; 
failures with component failure modes outside the scope of the study; and failures not



critical to the failed component but critical to other components modeled (e.g., reverse 
leakage through check valves). Failure records of the last type were scrutinized to 
determine if they should be retained. However, special cam was exercised when 
including these failures in failure rate and demand probability calculations, since their 
inclusion changes the component population. If exposure data corresponding to these 
failures was unavailable, the failures were omitted from the fiflure rate and demand 
probability calculations.  

11. MWRs are often issued for components which manifest the effect of other component 
failures. In this study, such failures were counted against the component that actually 
failed, and not against the component for which the MWR was issued.  

12. Some components consist of many sub-components (e.g., turbine-driven pumps and 
emergency diesel generators). Failures of such components were tracked at the sub
component level to facilitate documentation but were later aggregated for failure rate 
and demand probability calculations.  

13. Often, maintenance on one component leads to subsequent maintenance on the same 
component or other components. In general, subsequent maintenance on the same 
component was treated as part of the initial maintenance unless there was a clear reason 
for. doing otherwise. Subsequent maintenance on other components was normally 
treated separately though it was evaluated as a potential common-cause event.  

14 If an MWR package addressed multiple component failures, failure records were created 
for' each component. The failures were then reviewed further to ascertain if they are 
common-cause failures.  

15. Component/piece part replacements or component repairs initiated by plant design 
changes/modifications were categorized as scheduled maintenance (SM).  

16. If functional degradation of a component is monitored by such means as vibration 
monitoring and lube oil analysis, and its degraded condition is corrected before failure 
(either by adjustment or replacement of parts), the corresponding maintenance event was 
categorized as an incipient failure.  

17. Component/system misconfiguration (e.g., reversed wiring on a transmitter), induced, 
discovered and corrected during testing, was not considered a failure.  

18. Failures of piping, pipe support, and steam traps were not analyzed except when the 
failure could initiate an accident sequence that leads to core damage (e.g., piping 
failures that cause internal flooding). The basis for this omission is that their 
probability of occurrence and contribution to core damage accident sequences is 
minimal.

E-2

I



19. Minor external leakage from a pump assembly, such as leak through flange, was 
considered to be an incipient failure.  

20. If the operating status of component at the time of failure could not be determined from 
the MWR, the assumed failure modes for failure of standby and alternating pumps will 
be failure to start (FS) unless it is clear that the pump failure is failure to run (FR). For 
normally running pumps, the reverse was assumed.  

21. In general, valve leakage was considered to be an incipient failure unless it seriously 
degraded system operation or performance or had to be fixed immediately. Valve 
leakage problems are usually assigned a "fail to remain closed" (CO) failure mode, 
although a "fail to close (00) failure mode is assigned if the valve has to close during 
an accident.  

22. Failures associated with integrated leak rate tests (ILRT) on valves were disregarded.  
ILRT acceptance criteria are much more stringent than the failure criteria used in this 
study and seldom represent the functional failures of interest here.  

23. Valve repacking performed before a valve test was categorized as preventive 
maintenance (PM) unless the valve leaked severely before repacking.  

24. A minor internal valve leakage through a valve seat was considered to be an incipient 
failure. This assumption does not apply to a major internal leakage and external 
leakage. Critical internal leakage through a valve (e.g., internal leakage from AFW 
system to a steam generator) was considered to be degraded/catastrophic failure and the 
failure was counted against the valve.  

25. '~Internal (reverse) leakage in a check valve was assigned a "fails to remain closed" (CO) 
failure mode. However, if the reverse leakage failure mode for a check valve was 
specifically modeled in a fault tree, then the preferred failure mode was reverse leakage.  

26. MWTR packages which deal with motor-operated valve actuation (MOVATS) testing 
were reviewed. MOVATS testing indicates whether there are problems with a valve. If 
a problem was detected through MOVATS testing, it generated other plant 
documentation such as an SOR and other MWR which was then reviewed for further 
information.  

27. Pilot valve failures were counted against the master valve unless the pilot valve was 
specifically modeled in the system fault trees.  

28. Only instrumentation directly associated with major com ponents (such as pumps, valves, 
compressors, etc.) was analyzed in this study. This is consistent with the component 
population scope used in the system fault tree development.
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29. A transmitter failure (e.g., transmitter wire bum out) was ignored if the failed 
transmitter does not provide a control signal to other components such as valves or 
pumps.  

30. If several MWRs address similar problems for separate components during relatively 

short period of time (i.e., weeks), they were further reviewed to ascertain if the failures 
represent a common-cause failure.
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Section E2

EXPOSURE DATA FROM PERFORMANCE AND SURVEILLANCE 
TESTING 

1. Only components located in a major flow path or included in system logic models were 
examined.  

2. An RHR heat exchanger was considered to be tested in a performance test (PT) or 
surveillance test (ST) if the flow path through the heat exchanger was tested. Should 
the heat exchanger fail, the applicable failure mode is "failure of the heat exchanger 
from miscellaneous faults (such as plugging, rupture, leakage, etc.)" (VF).  

3. The exposure time relevant to the valve plugging failure mode was calculated as being 
one-half the test interval assuming that the valve operated successfully during the 
previous PT/ST if the valve is in the major flow path. This assumption applies only to 
normally open valves, in which plugging may be caused by internal valve parts coming 
loose.  

4. During a PT/ST, component operability may be tested repeatedly. Even so, only one 
verification of component operability was assumed for component failure modes that are 
related to exposure time.  

5. Only those components in a direct flow path tested in a given PT/ST were analyzed for 
exposure-hour-related failure modes. Valves subject to ILRTs were not included unless 
specifically addressed by the PT/ST.  

6. If the test procedure states that 'M' out of 'N' components can be used for testing, then 
'M/N' demands were assigned to each of the N components.  

7. Manual valve failure modes "manual valve fails to remain open" (OC) and "manual 
valve fails closed" (PG) were treated as PG failure modes in this study.  

8. Cycling a normally-open or normally closed valve results in one demand that the valve 
open and one demand that it close.  

9. Opening a normally closed valve and throttling it collects one open demand if the valve 
is throttled immediately after opening: problems that occur during initial valve throttling 
were assumed to represent a failure of the valve to open--a CC failure mode. If, 
however, the valve was left open--even partially--for some time before throttling, a 
"valve does not throttle properly" (DN) failure mode was assumed.



10. If a PCV was challenged during a given test, then the operability of the PCV and the 
flow path through it were tested. Therefore, exposure was accumulated for two PCV 
failure modes: "does not operate on demand" (DN), and "fails closed, plugged" (PG).  

11. Attempts to close a valve that was already closed or to open a valve that was already 
open are not valid demands on the valve.  

12. Partial opening or closing of a valve was counted as full actuation.  

13. Gross reverse leakage through check valves represents a failure to close on demand.  
This failure mode is especially important for multiple-pump trains that are normally in 
standby. It can occur in any system where pumps with discharge check valves feed a 
common header (e.g., in the RHR, SWS and CCW systems).
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Section E3 

EXPOSURE DATA FROM- SYSTEM OPERATION 

1. Only components in a major flow path or included in system logic models were 
examined. Thus drain, vent, and manual -isolation valves away from the main flow path 
were not examined.  

2. Attempts to close a valve that was already closed or to open a valve that was already 
open are not valid demands on the valve.  

3. When a pump, compressor or fan cooling unit is actuated, it is assumed that the 
associated manual switch (MS W-DN) and power breaker (CRB-DN) are also actuated.  

4. Whenever a pump is started, the associated discharge check valve collects a demand 
(CK V-CC). However, this demand is collected only for the minimum flow path that is 
required to operate the pump.  

5. If a valve is required to change its position (e.g., to open) when a pump starts or during 
pump operation, the valve collects a demand.
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Section E4

UNAVAILABILITY CALCULATIONS 

1. Events were treated as occurring on the date given in the senior reactor operator (SRO) 
logs or daily summary report (DSR) unless reported differently in the shift supervisor 
(SS) logs.  

2. If only the event start date was found in the SRO logs and no entry was found in the SS 
log or DSR to identify the event end date, the event end date was taken as the 
"estimated return to service date" provided in the DSR.  

3. SRO and SS logs and DSRs contain data on component, train, and system outages 
occasioned by scheduled and unscheduled maintenance and tests. Unavailability 
calculations ignored tests unless they rendered components inoperable.  

4. If a plant shut down was commenced in response to a technical specification limiting 
condition of operation (LCO), it was assumed that the safety systems were no longer 
required. Unavailability calculations reflect this assumption.  

5. Only events with start dates (or estimated time of occurrence) during power operations 
were included in unavailability calculations. Events that occurred during an outage were 
excluded.
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Section E5

COMPONENT BOUNDARIES 

Three major physical interfaces were considered when specifying component boundaries: the 
mechanical interface (which includes interfaces with lubricating or cooling systems if 
applicable); the power supply interface; and the command/control interface. For most 
components, the distinctions between the component and the rest of the system are clear. For 
some components, however, the interfaces between the component and the rest of the system 
are not clear and need detailed specification. These components include the batteries, battery 
chargers, inverters and diesel generators; pumps; motor-, air-, and solenoid-operated valves; 
cooling units; fans; air compressors; dampers; and gas turbines. The mechanical, power 
supply, and command/control interface to these components are defined as follows.  

Batteries. A battery boundary includes each battery cell, its internal parts (including 
plates and electrolyte); terminal connections (including cables with lugs or connectors); and 
any switches or meters required for normal battery operation.  

Battery Charfers. The static battery charger boundary includes all components within 
the charger enclosure and the associated instrumentation, control, and protective devices, 
including meters, relays, fuses, switches and internal circuit breakers.  

Inverters. The inverter boundary includes all components within the inverter unit, the 
static transfer switch and associated instrumentation, control, and protective devices (including 
meters, relays, fuses, switches, and circuit breakers).  

Diesel Generators. The mechanical boundary of the emergency diesel generator (EDG) 
encloses the diesel engine and its subsystems. It includes the combustion air path from the 
intake to the outlet, engine-driven lubrication and fuel oil supplies, and the jacket water 
cooling system except for the piping and the source of cooling water. The generator and 
output circuit breaker were excluded from the boundary, because their failures were modeled 
separately. The control/command boundary includes the entire air-starting system (its 
accumulators, compressors and the signal input contacts through the starting-air system). The 
command signals to the signal input contacts lie outside the boundary but local control 
systems (e.g., governors) and instrumentation are included within it.  
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.Pumps. A pump consists of a pumping unit, driver, and coupling. The mechanical 
boundary is taken to extend from the pump side of the inlet isolation valve to the pump side 
of the outlet isolation valve but excludes the valves. The lubrication and cooling boundaries 
are taken to include local elements of these systems up to the pump but excluding the driving 
system for cooling water, if it is common to several pumps. The power supply boundary is 
essentially the same for all electrically driven pumps and is taken to extend from where cables 
exit the circuit breaker. The circuit breaker and bus in the motor control centers (MCCs) for 
the pumps were modeled separately. For steam turbine-driven pumps, the power boundary 
was taken to be the outlet of the steam shutoff valve. Local control systems like the 
governors are taken to be part of the pump, since a failure of the governor is usually reported 
as a failure of the pump. The command/control boundaries (including all controls, switches, 
circuitry, and local instrumentation) for the pump were excluded, since they are modeled as 
separate basic events in the fault tree model. This boundary definition is consistent with plant 
mainteniance procedures. Each piump was classified as operating in a running or standby 
mode, or as alternating between running and standby modes.  

Air-Operated Valves. The physical boundary of air-operated valves (AOVs) 
encompasses the valve body, excluding the pilot valve operator, and all fittings, flanges, and 
seals. The air supply boundary for AOVs is at the point where the air enters inlet to the pilot 
operator. The command/control boundaries such as solenoid valves,if they exist, are defined 
as separate components and modeled as such.  

Motor-Operated Valves. The physical boundary of motor-operated valves (MOVs) 
encompasses the valve body, valve operator, the motor, and all fittings, flanges, and seals.  
The power supply boundary for MOVs is at the point where the power cable exits the circuit 
breaker. The MCC motor starter contacts were modeled separately. All limit switches or 
torque switches on the valve also lie outside of valve boundary.  

Solenoid-Operated Valves. The physical boundary of solenoid-operated valves (SOVs) 
encompasses the valve body, valve operator, air actuator (solenoid), and all fittings, flanges, 
and seals. For solenoid-operated valves, the power supply and control/command boundaries 
are at the input contacts of the solenoid coil.  

Cooling Units. The physical boundary of the cooling unit includes the filters, the 
cooling coils, and the fan with its driver. The power supply and command/control boundaries 
are the same as those for the motor-driven pump. If local controls exist (such as hydraulic 
coupling), they are also defined as falling within the command/control boundary.  

Fans. The driving motor, coupling, belt, and blades were defined as falling within the 
physical boundary of a fan. The power supply and command/control boundaries were assumed 
to be the same as those for the cooling units.
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Air Compressors. The physical boundary of the air compressor includes the 
compressing unit, driver, and moisture separator. The boundary lies at the intake air filter and 
the outlet of the moisture separator. The power supply and command/control boundaries were 
assumed to be the same as those for the cooling units.
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PLANT DATA SOURCES 

Plant-specific failure data can come from: 

0 Maintenance Work Requests (MWR;) 

MWRs, as described on the maintenance work request cover sheet and work sheets, are the 

major source of component failure data. A MWR usually identifies the component being 

maintained and briefly describes the problem, the corrective action taken, and the duration 

of maintenance. The time of failure can often be extracted as well, but MWRs seldom 

describe the circumstances under which components fail.  

The MWRs were reviewed in detail to prepare component failure records that were then used 

directly to calculate the component failure rate or demand probability. Data extracted from 

MWRs were cross-referenced with two other plant information sources--the licensee event 

report (LER) database and INPO NPRDS failure reports--to verify the timing of events.  

Missing or illegible information was verified by cross-checking the shift supervisor (SS) and 

senior reactor operator (NCO) logs, the daily summary reports (DSRs), monthly reports 

(MRs), significant occurrence reports (SORs), and SCRAM reports. This cross-checking 

ensured the completeness of the data and resolved some uncertainties.  

The review process for a MWR is outlined in Figure Fl. The failure information was 

recorded on a plant-specific failure data form (Figure F2) and then compiled into a database 

(Table Fl). It is important to note that subjective judgments were made when the failure 

mode and severity (i.e., catastrophic, degraded, or incipient) were assigned.  

While reviewing the MWRs, the data analysts consulted with the system analysts to clarify 

unusual cases. This consultation provided three benefits: 

- The data analysts gained an understanding of how components were modeled 

- The system analysts benefited by understanding how modeled components have failed 

and been repaired at the plant and adjust the models accordingly 

- The model and component failure data are made consistent.  

The review of MWRs begins by separating them into system and major component 

categories (i.e., mechanical, electrical, instrumentation and control, and miscellaneous) to 

help in their handling and tracking. The MWRs were then analyzed in a series of steps: 

[1] Each MWR was screened to determine whether it applies to work performed within the 

distinct time period selected. Only MWRs within this window were analyzed. MWRs 

generated within a month of the window were reviewed to find the actual component 

failure date, since the date of concern in this analysis is the component failure date--not



the work order request date (the "done Wte") 

[2] The failed component addressed in the MVIR is identified. MWRs that are not 

component-specific (e.g., cleaning the turbine room floor) were set aside for later review 

to determine whether MWRs dealing with system- or plant-level problems should be 

addressed in the analysis.  

[3] MWRs relating to scheduled maintenance or testing were not used to determine failure 

rates or demand probabilities unless a failed component was repaired under the same 

work order. These MWRs were to be used, however, to determine the unavailability of 

components due to maintenance.  

[4] The MWRs were reviewed to determine whether the components addressed were 

modeled in the system fault trees. Particular care was taken to ensure that the 

component ID shown on the MWR is indeed that of the failed component: frequently 

this ID is that of the component that manifests the symptoms of failure and not of the 

component where the failure originated. This is especially true of indicators and alarms, 

where the actual failure may be of the monitored component.  

Delineation of component boundaries is a key issue for data analysts inasmuch as 

several components are sometimes lumped together for representation in the fault tree 

model (e.g., a turbine-driven pump containing a turbine, pump, governor, and steam

control and stop valves, is modeled as a single component). However, the maintenance 

department usually treats such equipment as separate components. The component 

boundaries assumed are defined in Appendix E.  

[5] A failure-severity code--catastrophic, degraded, or incipient--was assigned to the 

component failure addressed in each MWR. In a catastrophic failure, the component 

fails so that it cannot function as required. A degraded failure leaves the component 

functional, but not meeting one or more of its specified operating parameters. An 

incipient failure occurs when a component remains fully functional within its operational 

criteria, but shows symptoms of problems that could lead to degraded or catastrophic 

failure if not repaired.  

As only catastrophic failures and some degraded failures--such as valve internal leakage 

that provides a significant flow path diversion--are modeled, only these failures are 

relevant to the data analysis.  

[6] If a component and its failure severity are found relevant, the actual component failure 

was compared with the failure modes modeled to determine whether this type of 

component failure was modeled in the fault tree. Where subjective judgments are made 

to match modeled failure modes to actual component failures, these judgments were 

documented on the failure data report form so they can be reviewed later with the 

system analysts. Consequently, the logic model was sometimes modified to account for
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the failure modes identified from the review of MWRs.

[7] Where data are illegible or missing, other plant data sources such as SRO and SS logs 

were examined. Once the failure report form is completed, selected data are entered into 

a computer database for final checking to eliminate duplicate component failures and 

match the failures identified from MWRs with those identified from other plant data 

sources.  

The MWRs were also used to calculate the component demands incurred in post-maintenance 

testing--it was assumed that if a component is removed from service for scheduled or 

unscheduled maintenance, it will be tested before being returned to service. Finally, a 

maintenance database was created. The work orders addressing catastrophic component 

failures modeled in the system fault trees are compiled with the other MWRs addressing 

incipient-failures and scheduled-maintenance. The database is used to help determine 

unavailability as a result of maintenance. This database is shown in Table F2.  

" Licensee Event Reports (LERs) 

LERs deal with significant events related to the licensee, including organizational and 

procedural problems. An LER provides, for example, a very detailed description of a given 

component failure, its effect on the system and plant, the failure date, the corrective action 

taken, and the failure cause. Since not all failures are reported as LERs, however, they were 

used only to supplement and cross-check the MWR database.  

" NPRDS Failure Reports 

INPO can provide detailed failure reports over the period analyzed. Because many failure 

reports concern degraded or incipient failures that are not within the scope of this study, and 

because NPRDS failure reports are usually generated from, and are subjective interpretations 

of, plant MWRs, they were used only to supplement the MWR database.  

* SCRAM Reports 

These reports provide detailed accounts of all automatic and manual reactor scrams. They 

were therefore used to identify initiating events. The reports were also helpful in developing 

a plant operating mode histogram; they contain clues about when certain components or 

systems malfunctioned.  

* Significant Occurrence Reports (SORs) 

These reports delineate unusual events that occur at the plant, including some caused by 

component failures. Because they are not exhaustive, they were used only to supplement the 

MWR database.



0 Monthly Report (MR)

This report summarizes all significant events that occurred during the month and provides 

such data as the time the plant operated at full power, time spent in shutdown, and number 

of scrams. Again, it was used to supplement other documentation.  

" Daily Summaiy Report (DSR) 

This report describes events significant in the day-to-day plant operation. Out-of-service 

equipment is often listed, along with its return to service, particularly if this equipment is 

within the ECCS or if its inoperability represents a LCO. This report is a primary source 

of data for estimating system unavailability for the ECCS. It also gives daily reactor power 

levels that can be used to help develop a comprehensive plant operating mode histogram.  

Care was taken, however, in using the DSR to identify failures because successive periods 

of system or component unavailability may be occasioned by single failures,.  

" Senior Reactor Operator (SRO) Log or Central Control Room (CCR) Leg 

The SRO log is kept by field operators at the plant. It contains detailed descriptions of 

events during which equipment is turned on and off, valve line-ups are changed, and 

components are tagged out for maintenance. Significant equipment failures, system 

inoperability, plant shutdowns, refueling outages, surveillance testing, and major maintenance 

activities are logged into the document as one-line entries with time stamps. Data on 

component demands and operating hours was therefore basically derived from the SRO log 

making use of the assumptions delineated in Appendix E. The SOR log was also thoroughly 

reviewed to obtain detailed surveillance testing (ST) data and to help create the system 

operation logs used to compile performance logs.  

A system operation history table (Table F3) was generated for the modeled systems from the 

SOR log using the SS logs and other reports to verify and amplify the data. Composites of 

the total operating procedure demands and operating hours are summarized for each system, 

as shown in Table F4. This table is then combined with the ST component demand matrix, 

Table F7, to obtain the total number of demands or operating hours for each component type 

modeled and its associated failure mode.  

* Shift Supervisor Log (SS Log) 

This document is a source of plant and system operating history and was used to support and 

cross-check the SRO log. The SS log was also used to provide information on the time of 

component failures if this information was missing or illegible in the MfWRs. Other 

information to be extracted during the SS log review included the reactor mode changes and 

the times of reactor scramis.  

*Surveillance Testing (ST') Procedures



ST procedures are based on the plant technical specifications. They list the components to 

be tested and the components utilized during the performance of a given ST. Although each 

ST procedure specifies a scheduled frequency, the schedules do not accurately represent 
actual ST performance. To collect more accurate ST performance data, the SRO logs were 
reviewed and a complete history of the ST performance generated for the period of time 
studied. The detailed ST log and a summary are presented in Tables F5 and F6, 
respectively.  

The ST procedures were then used to generate a demand matrix for ST procedures and 

affected components. The ST-demand matrix is shown in Table F7. This table is completed 
by identifying the normal state for each component and the operation requested by the ST 
procedure. The corresponding potential failure mode description, failure mode, and demand.  
are listed. The assumptions for compiling the ST-demand matrix and estimating component 
exposure and operating hours are documented in Appendix E.  

" System Operating Procedures (OPs) 

These procedures contain instructions for all modes of system operation, including those 
rarely performed. The procedures were used as a source of background information on 
component/system operation.  

" Maintenance Procedures 

Maintenance procedures detail how maintenance is performed. This information was 
combined with the MWrR database to estimate component demands from maintenance 
activities. Maintenance procedures also provided insight into how certain components .are 
maintained and identify the components associated with each maintenance procedure.  

" Discussions with Plant Staff 

Discussions with maintenance and operations staff were particularly useful in ensuring that 
the data compiled reflect the actual component actuation and failure history and in resolving 
uncertainties, in defining component functions or failure modes.  

* Piping and Jnstmumentation Diagrams (P&JDs), and other plant drawings 

Plant drawings were used to identify components modeled in the system fault trees, and to 
understand how components interface with each other.  
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*Other Documentation 

Other plant documentation (such as the FSAR, technical specifications, sy stem descriptions, 

and vendor documentation) or summaries of the information prepared in the systems analysis 

were consulted when necessary.



Figure F1 Flow Chart to Determine Component Failures From MWR Packages
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Figure F2 Plant Specific Failure Data Report Form 

INDIAN POINT 3 NUCLEAR POWER PLANT 

COMPONENT FAILURE DATA REPORT FORM 

Failure Record #: 
Sheet: 

Disposition: 
INIT: 

System: 
CompType: 

CompiD: 
FailMode: 

SubComp: 
FailCause: 

Component Description: 
FailDetect: 

Severity: 

RxMode: 
MWR#: 

StartDate: 
Source I: 

EndDate: 
Source2: 

Duration: 
Source3: 

RepairTime: 
Source4: 

Failure Description: 

Failure Cause Description: 

Corrective Description: 

Miscellaneous Notes: 
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Table Fl Failure Record Index

COMP 
SYSTPM 1V TYPE FM COMPONENT ID COMPONENT DESCRIPTION

FAILED 
DATA MWR #

AC4 

AC4 

AFW 

AFW 

AFW 

AFW

CRB 

CRB 

AOV 

AOV 

AOV 

MDP

52/EGI 

52/EG3 

LCV-1 158-1 

FCV-406C 

FCV-406B 

31 ABFP

AFW MDP FS 33 ABFP 

AFW TDP FS 32 ABFP 

CCW MDP FR 32 CCWP 

CCW MDP FR 33 CCWP 

CCW MDP FS 32 AUX CCWP 

CCW MOV CC MOV-786 

CCW MOV CC MOV-786

CDS 

CDS 

CVCS

MDP 

MDP 

HCV

32 CD PUMP 

32 CD PUMP 

HCV-142

CVCS MDP FR CSAPBA1 

CVCS MDP FR 31 BATP 

CVCS MDP FS 32 BATP

31 EDG Output Breaker 

33 EDG Output Breaker 

LEVEL CONTROL VALVE 

31 AUXILIARY BOILER 
FEEDWATER PUMP 

33 AUXILIARY BOILER 
FEEDWATER PUMP 

32 AUXILIARY BOILER 
FEEDWATER PUMP 

32 COMPONENT COOLING WATER 
PUMP 

33 COMPONENT COOLING WATER 
PUMP 

32 AUXILIARY CCW PUMP 

RCP BEARING DISCHARGE 
RETURN VALVE 

RCP BEARING DISCHARGE 
RETURN VALVE 

PUMP CASING VENT VALVE 

32 CONDENSATE PUMP 

CHARGING LINE HAND CONTROL 
VAVLE 

31 BORIC ACID TRANSFER PUMP 

31 BORIC ACID TRANSFER PUMP 

32 BORIC ACID TRANSFER PUMP

01/25/88 

04/19/90 

10/25/88 

05/10/86 

09/15/90 

11/14/86

12776 

21651 

15083 

08322 

24370 

09338

11/14/90 25642 

04/04/90 21518 

05/10/88 13484 

09/01/89 19103

08/17/87 

08/10/87

11668 

11492

05/02/89 17911

01/27/81 

02/22/84 

09/15/90

01780 

04209 

24340

04/08/85 06287 

04/13/87 10228 

05/22/88 13682

31 CHG PMP 

33 CHG PMP 

31 CHG PMP

31 CHARGING PUMP 

33 CHARGING PUMP 

31 CHARGING PUMP
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CVCS 

CVCS 

CVCS

PDP 

PDP 

PDP

03/02/86 

09/22/89 

12/03/89

07902 

19270.  

22455

SYSTEM TYPE FM CONVONENT ID



Table FI Failure Record Index

ENqA CC A'D ,fl'). "N- ]T ITn rnMPONENT DESCRIPTION
SYSIAV I LEE, iv I,

FAILED 
DATA MWR #

CvCs 

cvcs 

CvCS 

CvCs 

EDG 

EDG 

EDG 

EDG 

EDG 

EAS 

EAS 

IAS 

IAS 

IAS 

IAS 

MFW 

MS 

MS 

MS 

MS 

MS

PDP 

SPC 

SPC 

SPC 

ASV 

ASV 

ASV 

ASW 

GEN 

CMP 

CMP 

CMP 

DYR 

RCK 

XVM 

MOV 

AOV 

AOV 

AOV 

AOV 

SOV
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COMP

FS 

DN 

DN 

DN 

FE 

FE 

FE 

OC 

HW 

FR 

FR 

FR 

DN 

NO 

OC 

OC 

CC 

Cc 

cc 

cc 

HW%

32 CHG PMP 

32 CHG PMP 

CSAPCH2 

31 CHG PMP 

AOV-32 

31 EDG 

ST-SO-A 

33 EDG DPI 

32 EDG 

32 1AC 

31 LAC 

33 LAC 

31 IA DRYER 

32 IA DRYER 

IA-70 

BFD-5-1 

PCV-1216A 

PCV-1215 

PCV-1134 

PCV-1 136 

SOV-1316

32 CHARGING PUMP 

32 CHARGING PUMP 

32 CHARGING PUMP 

31 CHARGING PUMP 

32 EDG WEST AIR START VALVE 

31 EDG AIR START MOTOR 

31 EDG DA-SOV-18-1 

JACKET WATER PRESSURE 
SWITCH 

32 EMERGENCY DIESEL 

GENERATOR 

32 INSTRUMENT AIR 

COMPRESSOR 

31 INSTRUMENT AIR 

COMPRESSOR 

33 INSTRUMENT AIR 
COMPRESSOR 

31 INSTRUMENT AIR DRYER 

32 INSTRUMENT AIR 

REFRIGERANT DRYER 

31 REFRIGERANT DRYER INLET 

ISOLATION VALVE 

31 SG MFW ISOLATION VALVE 

33 SG BLOWDOWN ISOLATION 
VALVE 

32 SG BLOWDOWN ISOLATION 
VALVE 

31 SG ATMOSPHERE RELIEF 

VALVE 

33 SG ATMOSPHERE RELIEF 
VALVE

07/25/90 

06/12/89 

12/14/90 

09/02/91 

10/07/87 

07/31/89 

12/16/91 

12/12/88 

08/17/88 

03/03/82 

06/29/84 

07/25/89 

11/18/87 

08/30/84 

12/07/91 

12/23/90 

02/16/84 

08/30/84 

11/19/88 

11/19/88 

07/05/84

23237 

18407 

26418 

31234 

12102 

18916 

33686 

15668 

14500 

02725 

04754 

18868 

12393 

05080 

33559 

26697 

04228 

05077 

15369 

15371 

04765 0



Table Fl Failure Record Index

COMP 
SYSTEM TYPE FM COMPONENT 11) COMPONENT DESCRIPTION

FAILED 
DATA MWR #

SOV-1241 

PCV-455C 

32 SIP

MOV CC MOV-1852A 

MOV CC MOV-888B 

MOV CC MOV-1802A 

SDP DN 33 SI Pump

00 SWN-1-3 

DN 52/SWP5 

FR 31 SWP 

FR 35 SWP 

FR 35 SWP 

FR 35 SWP 

FS 33 SWP 

FS 34 SWP 

FS 32 SWP 

PG 31ZURNST 

PG 31ZURNST

SOV 

AOV 

CRB

12/18/87 

05/23/88 

08/04/88

12551 

13693 

14412

07/17/87 11092 

07/13/90 23400 

07/13/90 23409 

08/06/91 30885

480V BREAKER FOR 32 SI PUMP 

BIT INLET ISOLATION VALVE 

LOW HEAD TO HIGH HEAD SI 

RECIRCULATION 

RECIRCULATION PUMP 
DISCHARGE ISOLATION VALVE 

33 SAFETY INJECTION PUMP 

33 SWP CHECK VALVE 

480V BREAKER FOR SWS PUMP 
35(BUS 3A/3D) 

31 SERVICE WATER PUMP 

.35 SERVICE WATER PUMP 

35 SERVICE WATER PUMP 

35 SERVICE WATER PUMP 

33 SERVICE WATER PUMP 

34 SERVICE WATER PUMP 

32 SERVICE WATER PUMP 

31 ZURN STRAINER 

31 ZURN STRAINER

14855 

22297 

04507 

04633 

05375 

07875 

03184 

03841 

04653 

09556 

09659

F-1I

10/05/88 

06/04/90 

04/30/84 

05/29/84 

10/05/84 

02/24/86 

11/01/82 

08/22/83 

06/04/84 

12/31/86 

01/13/87

SWS 

SWS 

SWS 

SWS 

SWS 

SWS 

SWS 

SWS 

SWS 

SWS 

SWS

CKV 

CRB 

MDP 

MOP 

MDP 

MDP 

MDP 

MOP 

MDP 

STR 

STR



Thble F2 Component/System Out Of Service Records

HOURS 

DATE SYSTEM COMPONENT UNAVAILABLE 

Jan-85 CVCS 31 BORIC ACID TRANSFER PUMP 12.95 
Jan-85 CVCS 32 CHARGING PUMP 48.00 
Jan-85 CVCS 32 CHARGING PUMP 48.00 
Jan-85 CVCS 33 CHARGING PUMP 8.75 
Jan-85 CVCS 33 CHARGING PUMP 58.78 
Jan-85 EDG 31 EMERGENCY DIESEL GENERATOR 70.25 
Jan-85 EDG 32 EMERGENCY DIESEL GENERATOR 58.37 
Feb-85 CVCS 31 CHARGING PUMP 93.83 
Feb-85 CVCS 32 CHARGING PUMP 33.18 
Feb-85 EDG 33 EMERGENCY DIESEL GENERATOR 63.50 
Mar-85 EDG 33 EMERGENCY DIESEL GENERATOR 8.05 
Mar-85 PWS 32 PRIMARY WATER PUMP 168.00 
Mar-85 SWS 36 SERVICE WATER PUMP 24.00 
Apr-85 ACO 138 KV LINE 95332 22.05 
Apr-85 CVCS 31 BORIC ACID TRANSFER PUMP 8.75 
Apr-85 EDG 31 EMERGENCY DIESEL GENERATOR 8.97 
Apr-85 EDG 33 EMERGENCY DIESEL GENERATOR 6.60 
May-85 CFC 32 FAN COOLER UNIT 24.00 
May-85 CVCS 32 BORIC ACID TRANSFER PUMP 11.83 
Oct-85 DC1 33 BATTERY CHARGER 24.00 
Oct-85 EDG 31 EMERGENCY DIESEL GENERATOR 10.15 
Oct-85 EDG 32 EMERGENCY DIESEL GENERATOR 3.78 
Oct-85 EDG 33 EMERGENCY DIESEL GENERATOR 3.25 
Oct-85 IAS 32 INSTRUMENT AIR COMPRESSOR 96.00 
Oct-85 PWS 32 PRIMARY WATER PUMP 168.00 
Nov-85 CVCS 32 CHARGING PUMP 329.20 
Nov-85 EDG 31 EMERGENCY DIESEL GENERATOR 16.25 
Nov-85 EDG 32 EMERGENCY DIESEL GENERATOR 15.25 
Nov-85 EDG 33 EMERGENCY DIESEL GENERATOR 11.93 
Nov-85 SWS 33 SERVICE WATER PUMP 22.50 
Dec-85 CVCS 31 CHARGING PUMP 6.72 
Dec-85 CVCS 32 BORIC ACID TRANSFER PUMP 8.25 
Dec-85 CVCS 32 CHARGING PUMP 29.72 
Dec-85 CVCS 32 CHARGING PUMP 192.00 
Jan-86 AFW 32 AUXILIARY FEEDWATER PUMP 5.25 
Jan-86 AFW 32 AUXILIARY FEEDWATER PUMP 6.00 
Jan-86 CVCS 31 CHARGING PUMP 15.83 
Jan-86 CVCS 32 BORIC ACID TRANSFER PUMP 11.08 
Jan-86 CVCS 33 CHARGING PUMP 16.50 
Feb-86 ACO 138 KV LINE 95331 0.35 
Feb-86 ACO 138 KV LINE 95332 18.85 
Feb-86 ACO 138 KV LINE 95332 0.42 
Feb-86 CVCS 32 CHARGING PUMP 121.08 
Feb-86 EDG 31 EMERGENCY DIESEL GENERATOR 16.67 
Feb-86 EDG 31 EMERGENCY DIESEL GENERATOR 5.23 0 
Feb-86 EDG 32 EMERGENCY DIESEL GENERATOR 59.00 
Feb-86 EDG 32 EMERGENCY DIESEL GENERATOR 6.50
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Table F2 Component/System Out Of Service Records

HOURS 

DATE SYSTEM COMPONENT UNAVAILABLE 

Mar-86 CFC 31 FAN COOLER UNIT 286.00 
Mar-86 CVCS 31 BORIC ACID TRANSFER PUMP 9.75 
Mar-86 CVCS 31 CHARGING PUMP 48.00 
Mar-86 CVCS 32 CHARGING PUMP 34.60 
Mar-86 EDG 32 EMERGENCY DIESEL GENERATOR 14.83 
Mar-86 EDG 32 EMERGENCY DIESEL GENERATOR 48.00 
Mar-86 EDG 33 EMERGENCY DIESEL GENERATOR 19.05 
Mar-86 EDG 33 EMERGENCY DIESEL GENERATOR 3.17 
Apr-86 ACO 138 KV LINE 95332 15.68 
Apr-86 ACO 138 KV LINE 95332 11.65 
Apr-86 EDG 31 EMERGENCY DIESEL GENERATOR 4.50 
Apr-86 EDG 32 EMERGENCY DIESEL GENERATOR 2.70 
May-86 CVCS 32 CHARGING PUMP 38.25 
Jun-86 CVCS 31 CHARGING PUMP 243.25 
Jun-86 CVCS 32 CHARGING PUMP 21.92 
Jun-86 EDG 31 EMERGENCY DIESEL GENERATOR 16.67 
Jun-86 EDG 32 EMERGENCY DIESEL GENERATOR 17.97 
Jun-86 EDG 33 EMERGENCY DIESEL GENERATOR 14.62 
Sep-86 CVCS 31 CHARGING PUMP 58.75 
Sep-86 EDG 31 EMERGENCY DIESEL GENERATOR 12.92 
Sep-86 EDG 33 EMERGENCY DIESEL GENERATOR 3.25 
Oct-86 ACO 138 KV LINE 95332 6.07 
Oct-86 CVCS 32 BORIC ACID TRANSFER PUMP 12.15 
Oct-86 CVCS 32 CHARGING PUMP 294.00 
Oct-86 EDG 31 EMERGENCY DIESEL GENERATOR 8.92 
Nov-86 CVCS 32 CHARGING PUMP 195.50 
Nov-86 CVCS 32 CHARGING PUMP 21.00 
Nov-86 EDG 31 EMERGENCY DIESEL GENERATOR 16.75 
Nov-86 EDG 32 EMERGENCY DIESEL GENERATOR 12.45 
Nov-86 EDG 33 EMERGENCY DIESEL GENERATOR 11.67 
Dec-86 CVCS 31 CHARGING PUMP 82.50 
Dec-86 CVCS 33 CHARGING PUMP 125.30 
Dec-86 CVCS 33 CHARGING PUMP 44.17 
Dec-86 CVCS 33 CHARGING PUMP 74.50 
Dec-86 DC1 33 BATTERY CHARGER 51.75 
Dec-86 EDG 31 EMERGENCY DIESEL GENERATOR 20.50 
Jan-87 CFC 32 FAN COOLER UNIT 24.00 
Jan-87 CVCS 33 CHARGING PUMP 21.25 
Jan-87 CVCS 33 CHARGING PUMP 0.87 
Jan-87 CVCS 33 CHARGING PUMP 25.67 
Jan-87 CVCS 33 CHARGING PUMP 40.25 
Jan-87 CVCS 33 CHARGING PUMP 28.58 
Jan-87 CVCS 33 CHARGING PUMP 22.25 
Jan-87 SWS 33 SERVICE WATER PUMP 111.00 
Jan-87 SWS 33 SERVICE WATER PUMP 45.00 
Jan-87 SWS 36 SERVICE WATER PUMP 10.25 
Feb-87 CFC 34 FAN COOLER UNIT 1.50
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Table F2 Component/System Out Of Service Records

HOURS 

DATE SYSTEM COMPONENT UNAVAILABLE 

Feb-87 CVCS 33 CHARGING PUMP 118.42 

Mar-87 CVCS 31 BORIC ACID TRANSFER PUMP 15.35 

Mar-87 CVCS 32 BORIC ACID TRANSFER PUMP 8.75 

Mar-87 CVCS 33 CHARGING PUMP 8.00 

Mar-87 EDG 31 EMERGENCY DIESEL GENERATOR 39.08 

Mar-87 EDG 31 EMERGENCY DIESEL GENERATOR 0.98 

Mar-87 EDG 32 EMERGENCY DIESEL GENERATOR 25.17 

Mar-87 EDG 33 EMERGENCY DIESEL GENERATOR 36.58 

Mar-87 SWS 36 SERVICE WATER PUMP 20.00 

Mar-87 SWS 36 SERVICE WATER PUMP 16.00 

Apr-87 AFW 31 AUX. FEEDWATER AUTO START CIRCUITRY 30.32 

Apr-87 AFW 32 AUX. FEEDWATER AUTO START CIRCUITRY 30.32 

Apr-87 AFW 33 AUX. FEEDWATER AUTO START CIRCUITRY 30.32 

Apr-87 CVCS 31 BORIC ACID TRANSFER PUMP 28.25 

Apr-87 CVCS 31 BORIC ACID TRANSFER PUMP 5.67 

Apr-87 CVCS 33 CHARGING PUMP 47.75 

Sep-87 CVCS 31 BORIC ACID TRANSFER PUMP 12.00 

Sep-87 CVCS 31 CHARGING PUMP 24.00 

Sep-87 CVCS 31 CHARGING PUMP 26.97 

Sep-87 CVCS 31 CHARGING PUMP 32.00 

Oct-87 AFW 33 AUXILIARY FEEDWATER PUMP 5.67 

Oct-87 EDG 31 EMERGENCY DIESEL GENERATOR 61.62 

Oct-87 EDG 31 EMERGENCY DIESEL GENERATOR 14.08 

Oct-87 EDG 31 EMERGENCY DIESEL GENERATOR 9.25 

Oct-87 EDG 32 EMERGENCY DIESEL GENERATOR 1.67 

Oct-87 EDG 32 EMERGENCY DIESEL GENERATOR 13.83 

Oct-87 EDG 32 EMERGENCY DIESEL GENERATOR 29.50 

Oct-87 EDG 33 EMERGENCY DIESEL GENERATOR 14.67 

Oct-87 EDG 33 EMERGENCY DIESEL GENERATOR 16.50 

Oct-87 EDG 33 EMERGENCY DIESEL GENERATOR 12.98 

Oct-87 RHR 31 RESIDUAL HEAT REMOVAL PUMP 21.25 

Oct-87 RHR 31 RESIDUAL HEAT REMOVAL PUMP 168.00 

Oct-87 SIS 31 SAFETY INJECTION PUMP 9.75 

Oct-87 SIS 32 SAFETY INJECTION PUMP 12.65 

Nov-87 AFW 31 AUXILIARY FEEDWATER PUMP 9.03 

Nov-87 CCW 31 COMPONENT COOLING WATER PUMP 6.45 

Nov-87 CCW 33 COMPONENT COOLING WATER PUMP 5.65 

Nov-87 CSS 32 CONTAINMENT SPRAY PUMP 3.18 

Nov-87 CVCS 31 BORIC ACID TRANSFER PUMP 5.92 

Nov-87 CVCS 31 BORIC ACID TRANSFER PUMP 13.50 

Nov-87 CVCS 32 CHARGING PUMP 5.50 

Nov-87 CVCS 32 CHARGING PUMP 21.25 

Nov-87 CVCS 33 CHARGING PUMP 47.50 

Nov-87 DC1 32 BATITERY CHARGER 128.42 

Nov-87 SIS 33 SAFETY INJECTION PUMP 6.07 

Dec-87 ACO 138 KV LINE 95331 15.85 

Dec-87 ACO 138 KV LINE 95332 24.90
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Table F2 Component/System Out Of Service Records

HOURS 

DATE SYSTEM COMPONENT UNAVAILABLE 

Dec-87 ACO 138 KV LINE 95332 18.90 

Dec-87 CCW 32 AUXILIARY COMPONENT COOLING WATER PUMP 2.50 
Dec-87 CCW 33 AUXILIARY COMPONENT COOLING WATER PUMP 24.00 

Dec-87 CCW 33 COMPONENT COOLING WATER PUMP 8.50 

Dec-87 CCW 33 COMPONENT COOLING WATER PUMP 88.00 

Dec-87 CVCS 31 CHARGING PUMP 42.42 

Dec-87 CVCS 31 CHARGING PUMP 18.92 

Dec-87 CVCS 32 BORIC ACID TRANSFER PUMP 1.37 

Dec-87 CVCS 32 BORIC ACID TRANSFER PUMP 48.00 

Dec-87 CVCS 32 CHARGING PUMP 15.00 

Dec-87 EDG 31 EMERGENCY DIESEL GENERATOR 22.50 

Dec-87 EDG 31 EMERGENCY DIESEL GENERATOR 19.50 
Dec-87 EDG 32 EMERGENCY DIESEL GENERATOR 23.25 

Dec-87 EDG 32 EMERGENCY DIESEL GENERATOR 19.67 

Dec-87 EDG 33 EMERGENCY DIESEL GENERATOR 39.58 
Dec-87 EDG 33 EMERGENCY DIESEL GENERATOR 21.42 

Dec-87 SWS 33 SERVICE WATER PUMP 20.00 
Jan-88 CCW 32 COMPONENT COOLING WATER PUMP 27.27 
Jan-88 CCW 33 AUXILIARY COMPONENT COOLING WATER PUMP 14.58 
Jan-88 CCW 34 AUXILIARY COMPONENT COOLING WATER PUMP 39.50 
Jan-88 CVCS 31 CHARGING PUMP 3.25 
Jan-88 EDG 31 EMERGENCY DIESEL GENERATOR 34.00 

Jan-88 EDG 32 EMERGENCY DIESEL GENERATOR 14.92 
Jan-88 EDG 33 EMERGENCY DIESEL GENERATOR 23.37 
Jan-88 SWS 33 SERVICE WATER PUMP 10.50 
Feb-88 CCW 31 COMPONENT COOLING WATER PUMP 285.83 
Feb-88 CVCS 32 BORIC ACID TRANSFER PUMP 37.58 
Feb-88 EDG 31 EMERGENCY DIESEL GENERATOR 14.75 
Feb-88 EDG 33 EMERGENCY DIESEL GENERATOR 20.67 
Feb-88 SWS 33 SERVICE WATER PUMP 8.08 
Feb-88 SWS 36 SERVICE WATER PUMP 8.08 
Mar-88 CFC 34 FAN COOLER UNIT 72.00 
Mar-88 CVCS 31 CHARGING PUMP 425.08 
Apr-88 AFW 31 AUXILIARY FEEDWATER PUMP 32.00 
Apr-88 AFW 31 AUXILIARY FEEDWATER PUMP 2.00 
Apr-88 AFW 33 AUXILIARY FEEDWATER PUMP 8.25 
Apr-88 AFW 33 AUXILIARY FEEDWATER PUMP 2.00 
Apr-88 CCW 32 AUXILIARY COMPONENT COOLING WATER PUMP 83.75 
Apr-88 CSS 31 CONTAINMENT SPRAY PUMP 8.00 
Apr-88 CVCS 31 CHARGING PUMP 33.00 
Apr-88 EDG 31 EMERGENCY DIESEL GENERATOR 32.00 
Apr-88 EDG 31 EMERGENCY DIESEL GENERATOR 4.00 
Apr-88 EDG 32 EMERGENCY DIESEL GENERATOR 29.75 
Apr-88 EDG 33 EMERGENCY DIESEL GENERATOR 22.08 
Apr-88 EDG 33 EMERGENCY DIESEL GENERATOR 0.97 
Apr-88 EDG 33 EMERGENCY DIESEL GENERATOR 8.00 
Apr-88 SWS 33 SERVICE WATER PUMP 12.25
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Table F2 Component/System Out Of Service Records

HOURS 

DATE SYSTEM COMPONENT UNAVAILABLE 

Apr-88 SWS 36 SERVICE WATER PUMP 
16.17 

Apr-88 SWS 36 SERVICE WATER PUMP 
2.25 

May-88 AFW 33 AUXILIARY FEEDWATER PUMP 24.00 

May-88 CCW 32 COMPONENT COOLING WATER PUMP 244.75 

May-88 CSS 31 CONTAINMENT SPRAY PUMP 7.50 

May-88 CSS 32 CONTAINMENT SPRAY PUMP 5.83 

May-88 CSS 32 CONTAINMENT SPRAY PUMP 8.00 

May-88 RHR 31 RESIDUAL HEAT REMOVAL PUMP 12.25 

May-88 RHR 31 RESIDUAL HEAT REMOVAL PUMP 2.00 

May-88 RHR 31 RESIDUAL HEAT REMOVAL PUMP .8.00 

May-88 RHR 32 RESIDUAL HEAT REMOVAL PUMP 11.42 

May-88 RHR 32 RESIDUAL HEAT REMOVAL PUMP 8.00 

May-88 RHR 32 RESIDUAL HEAT REMOVAL PUMP 8.00 

May-88 SWS 33 SERVICE WATER PUMP 
22.17 

Jun-88 ACO 138 KV LINE 95332 
180.70 

Jun-88 AFW 31 AUXILIARY FEEDWATER PUMP 14.33 

Jun-88 AFW 31 AUXILIARY FEEDWATER PUMP 16.00 

Jun-88 AFW 33 AUXILIARY FEEDWATER PUMP 8.00 

Jun-88 CCW 31 COMPONENT COOLING WATER PUMP 8.00 

Jun-88 CCW 32 COMPONENT COOLING WATER PUMP 48.00 

Jun-88 CCW 33 COMPONENT COOLING WATER PUMP 3.95 

Jun-88 CCW 33 COMPONENT COOLING WATER PUMP 11.00 

Jun-88 CCW 33 COMPONENT COOLING WATER PUMP 112.25 

Jun-88 CFC 31 FAN COOLER UNIT 
4.00 

Jun-88 CFC 32 FAN COOLER UNIT 
8.00 

Jun-88 CFC 33 FAN COOLER UNIT 
4.00 

Jun-88 CFC 34 FAN COOLER UNIT 
8.00 

Jun-88 CFC 35 FAN COOLER UNIT 
8.00 

Jun-88 CVCS 32 CHARGING PUMP 
43.20 

Jun-88 EDG 31 EMERGENCY DIESEL GENERATOR 8.00 

Jun-88 EDG 31 EMERGENCY DIESEL GENERATOR 8.00 

Jun-88 EDG 31 EMERGENCY DIESEL GENERATOR 72.00 

Jun-88 EDG 31 EMERGENCY DIESEL GENERATOR 8.00 

Jun-88 EDG 32 EMERGENCY DIESEL GENERATOR 72.00 

Jun-88 EDG 33 EMERGENCY DIESEL GENERATOR 8.00 

Jun-88 EDG 33 EMERGENCY DIESEL GENERATOR 8.00 

Jun-88 EDG 33 EMERGENCY DIESEL GENERATOR 8.00 

Jun-88 EDG 33 EMERGENCY DIESEL GENERATOR 4.00 

Jun-88 SIS 33 SAFETY INJECTION PUMP 8.00 

Jul-88 ACO 138 KV LINE 95332 
9.57 

Jul-88 AFW 31 AUXILIARY FEEDWATER PUMP 2.25 

Jul-88 AFW 33 AUXILIARY FEEDWATER PUMP 10.13 

Jul-88 CCW 32 COMPONENT COOLING WATER PUMP 21.50 

Jul-88 CEC, 31 FAN COOLER UNIT 
2.88 

Jul-88 CFC 32 FAN COOLER UNIT 
3.00 

Jul-88 CFC 33 FAN COOLER UNIT 
2.88 

Jul-88 CFC 34 FAN COOLER UNIT 
2.48
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Table F2 CGmponent/System Out Of Service Records

HOURS 
DATE SYSTEM COMPONENT UNAVAILABLE 

Jul-88 CFC 35 FAN COOLER UNIT 5.23 
Jul-88 CVCS 33 CHARGING PUMP 112.83 
Jul-88 EDG 32 EMERGENCY DIESEL GENERATOR 7.42 
Jul-88 EDG 32 EMERGENCY DIESEL GENERATOR 4.00 
Jul-88 EDG 33 EMERGENCY DIESEL GENERATOR 22.83 
Jul-88 IAS 32 INSTRUMENT AIR COMPRESSOR 216.00 
Jul-88 LAS 32 INSTRUMENT AIR COMPRESSOR 48.00 
Jul-88 SIS 31 SAFETY INJECTION PUMP 4.45 
Jul-88 SIS 32 SAFETY INJECTION PUMP 3.52 
Jul-88 SIS 33 SAFETY INJECTION PUMP 3.37 
Jul-88 SWS 36 SERVICE WATER PUMP 0.25 
Jul-88 SWS 36 SERVICE WATER PUMP 0.12 

Aug-88 AFW 31 AUXILIARY FEEDWATER PUMP 24.00 
Aug-88 AFW 33 AUXILIARY FEEDWATER PUMP 32.00 
Aug-88 CCW 31 COMPONENT COOLING WATER PUMP 0.50 
Aug-88 CCW 33 COMPONENT COOLING WATER PUMP 4.00 
Aug-88 CFC 31 FAN COOLER UNIT 4.00 
Aug-88 CFC 32 FAN COOLER UNIT 24.00 
Aug-88 CFC 33 FAN COOLER UNIT 4.00 
Aug-88 CFC 34 FAN COOLER UNIT 32.00 
Aug-88 CFC 35 FAN COOLER UNIT 24.00 
Aug-88 CVCS 31 BORIC ACID TRANSFER PUMP 12.75 
Aug-88 CVCS 32 CHARGING PUMP 8.00 
Aug-88 CVCS 33 CHARGING PUMP 24.00 
Aug-88 EDG 31 EMERGENCY DIESEL GENERATOR 16.50 
Aug-88 EDG 31 EMERGENCY DIESEL GENERATOR 48.00 
Aug-88 EDG 32 EMERGENCY DIESEL GENERATOR 88.35 
Aug-88 EDG 32 EMERGENCY DIESEL GENERATOR 4.00 
Aug-88 EDG 32 EMERGENCY DIESEL GENERATOR 0.50 
Aug-88 EDG 33 EMERGENCY DIESEL GENERATOR 8.20 
Aug-88 EDG 33 EMERGENCY DIESEL GENERATOR 23.50 
Aug-88 SIS 32 SAFETY INJECTION PUMP 4.42 
Aug-88 SIS 32 SAFETY INJECTION PUMP 8.00 
Aug-88 SIS 33 SAFETY INJECTION PUMP 0.50 
Sep-88 CFC 35 FAN COOLER UNIT 48.00 
Sep-88 CVCS 31 CHARGING PUMP 45.00 
Sep-88 CVCS 32 CHARGING PUMP 27.83 
Sep-88 CVCS 33 CHARGING PUMP 48.00 
Sep-88 EDG 32 EMERGENCY DIESEL GENERATOR 9.37 
Oct-88 CCW 32 AUXILIARY COMPONENT COOLING WATER PUMP 139.75 
Oct-88 EDG 31 EMERGENCY DIESEL GENERATOR 32.00 
Oct-88 EDG 32 EMERGENCY DIESEL GENERATOR 32.00 
Oct-88 EDG 33 EMERGENCY DIESEL GENERATOR 32.00 
Oct-88 SWS 33 SERVICE WATER PUMP 105.68 
Nov-88 CVCS 33 CHARGING PUMP 100.33 
Nov-88 DC1 31 BATTERY CHARGER 2.00 
Nov-88 DCI 32 BATTERY CHARGER 2.00
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Table F2 Component/System Out Of Service Records

HOURS 

DATE SYSTEM COMPONENT UNAVAILABLE 

Nov-88 SWS 36 SERVICE WATER PUMP 82.08 
Dec-88 CVCS 31 CHARGING PUMP 23.28 
Dec-88 CVCS 32 CHARGING PUMP 59.42 

Dec-88 EDG 32 EMERGENCY DIESEL GENERATOR 71.50 
Dec-88 EDG 32 EMERGENCY DIESEL GENERATOR 16.00 
Dec-88 EDG 33 EMERGENCY DIESEL GENERATOR 8.50 
Dec-88 EDG 33 EMERGENCY DIESEL GENERATOR 41.17 

Dec-88 EDG 33 EMERGENCY DIESEL GENERATOR 48.00 

Jan-89 CCW 33 COMPONENT COOLING WATER PUMP 10.00 
Jan-89 CFC 33 FAN COOLER UNIT 9.75 
Jan-89 CSS 31 CONTAINMENT SPRAY PUMP 8.00 
Jan-89 CVCS 32 CHARGING PUMP 8.00 
Jan-89 EDG 31 EMERGENCY DIESEL GENERATOR 44.25 
Jan-89 SWS 36 SERVICE WATER PUMP 12.17 
Feb-89 AFW 32 AUXILIARY FEEDWATER PUMP 4.00 
Feb-89 CVCS 31 CHARGING PUMP 8.00 
Feb-89 CVCS 32 CHARGING PUMP 4.00 
Feb-89 CVCS 33 CHARGING PUMP 2.00 
Apr-89 AFW 31 AUXILIARY FEEDWATER PUMP VALVE PATH 4.00 
Apr-89 AFW 33 AUXILIARY FEEDWATER PUMP VALVE PATH 1.00 
Apr-89 AFW 33 AUXILIARY FEEDWATER PUMP VALVE PATH 1.00 
Apr-89 AFW 33 AUXILIARY FEEDWATER PUMP VALVE PATH 8.00 
Jun-89 AFW 31 AUXILIARY FEEDWATER PUMP 9.92 
Jun-89 AFW 32 AUXILIARY FEEDWATER PUMP 27.22 
Jun-89 AFW 32 AUXILIARY FEEDWATER PUMP 36.00 
Jun-89 AFW 33 AUXILIARY FEEDWATER PUMP 0.62 
Jun-89 AFW 33 AUXILIARY FEEDWATER PUMP 4.00 
Jul-89 ACO 138 KV LINE 95331 1.38 
Jul-89 CCW 31 COMPONENT COOLING WATER PUMP 8.97 
Jul-89 CCW 32 COMPONENT COOLING WATER PUMP 17.00 
Jul-89 CCW 32 COMPONENT COOLING WATER PUMP 16.58 
Jul-89 CCW 33 COMPONENT COOLING WATER PUMP 13.25 
Jul-89 CVCS 31 BORIC ACID TRANSFER PUMP 13.92 
Jul-89 EDG 31 EMERGENCY DIESEL GENERATOR 31.50 
Jul-89 EDG 31 EMERGENCY DIESEL GENERATOR 61.42 
Jul-89 EDG 31 EMERGENCY DIESEL GENERATOR 7.42 
Jul-89 EDG 32 EMERGENCY DIESEL GENERATOR 6.00 
Jul-89 EDG 33 EMERGENCY DIESEL GENERATOR 4.25 
Aug-89 CCW 33 COMPONENT COOLING WATER PUMP 281.50 
Aug-89 CVCS 32 CHARGING PUMP 50.00 
Aug-89 EDG 31 EMERGENCY DIESEL GENERATOR 34.00 
Aug-89 EDG 31 EMERGENCY DIESEL GENERATOR 12.67 
Aug-89 EDG 31 EMERGENCY DIESEL GENERATOR 8.50 
Aug-89 EDG 31 EMERGENCY DIESEL GENERATOR 11.75 
Aug-89 EDG 32 EMERGENCY DIESEL GENERATOR 43.25 
Aug-89 EDG 33 EMERGENCY DIESEL GENERATOR 32.83 
Sep-89 CFC 31 FAN COOLER UNIT 0.50
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Table F2 Component/System Out Of Service Records

HOURS 

DATE SYSTEM COMPONENT UNAVAILABLE 

Sep-89 CFC 33 FAN COOLER UNIT 0.53 

Scp-89 CFC 35 FAN COOLER UNIT 0.50 

Sep-89 CVCS 31 CHARGING PUMP 112.92 

Sep-89 CVCS 33 CHARGING PUMP 168.52 

Sep-89 EDG 31 EMERGENCY DIESEL GENERATOR 3.00 

Sep-89 IAS 32 INSTRUMENT AIR COMPRESSOR 183.92 

Sep-89 SIS 31 SAFETY INJECTION PUMP 10.00 

Sep-89 SIS 32 SAFETY INJECTION PUMP 10.00 

Oct-89 ACO 138 KV LINE 95332 246.12 

Oct-89 CVCS 31 CHARGING PUMP 32.00 

Oct-89 CVCS 32 CHARGING PUMP 49.67 

Oct-89 CVCS 33 CHARGING PUMP 32.17 

Oct-89 EDG 31 EMERGENCY DIESEL GENERATOR 13.55 

Oct-89 EDG 32 EMERGENCY DIESEL GENERATOR 87.67 

Oct-89 EDG 33 EMERGENCY DIESEL GENERATOR 15.68 

Nov-89 CCW 31 COMPONENT COOLING WATER PUMP 124.88 

Nov-89 EDG 31 EMERGENCY DIESEL GENERATOR 10.00 

Dec-89 CFC 32 FAN COOLER UNIT 4.00 

Dec-89 CVCS 33 CHARGING PUMP 81.50 

Dec-89 SWS 33 SERVICE WATER PUMP 5.50 

Jan-90 CVCS 32 BORIC ACID TRANSFER PUMP 29.40 

Jan-90 CVCS 32 CHARGING PUMP 13.95 

Jan-90 CVCS 33 CHARGING PUMP 15.83 

Jan-90 EDG 31 EMERGENCY DIESEL GENERATOR 56.33 

Jan-90 EDG 32 EMERGENCY DIESEL GENERATOR 60.17 

Jan-90 EDG 33 EMERGENCY DIESEL GENERATOR 47.00 

Jan-90 EDG 33 EMERGENCY DIESEL GENERATOR 9.25 

Jan-90 SWS 33 SERVICE WATER PUMP 221.08 

Feb-90 CVCS 31 CHARGING PUMP 41.00 

Feb-90 EDG 32 EMERGENCY DIESEL GENERATOR 17.00 

Feb-90 EDG 32 EMERGENCY DIESEL GENERATOR 6.83 

Mar-90 RHR 32 RESIDUAL HEAT REMOVAL PUMP 6.08 

Apr-90 ACO 138 KV LINE 95331 0.42 

Apr-90 ACO 138 KV LINE 95331 0.32 

Apr-90 CVCS 32 BORIC ACID TRANSFER PUMP 22.50 

Apr-90 CVCS 32 CHARGING PUMP 106.50 

Apr-90 CVCS 32 CHARGING PUMP 48.33 

Apr-90 CVCS 33 CHARGING PUMP 30.50 

Apr-90 CVCS 33 CHARGING PUMP 22.50 

Apr-90 EDG 31 EMERGENCY DIESEL GENERATOR 33.00 

Apr-90 EDG 32 EMERGENCY DIESEL GENERATOR 30.25 

Apr-90 EDG 33 EMERGENCY DIESEL GENERATOR 41.25 

Apr-90 RHR 31 RESIDUAL HEAT REMOVAL PUMP 16.00 

Apr-90 RHR 32 RESIDUAL HEAT REMOVAL PUMP 2.00 

May-90 CCW 31 COMPONENT COOLING WATER PUMP 61.67 

May-90 CSS 31 CONTAINMENT SPRAY PUMP 16.00 

May-90 CVCS 32 CHARGING PUMP 150.25
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Table F2 Component/System Out Of Service Records

HOURS 

DATE SYSTEM COMPONENT UNAVAILABLE 

May-90 CVCS 33 CHARGING PUMP 181.42 
May-90 CVCS 33 CHARGING PUMP 40.25 
May-90 EDG 31 EMERGENCY DIESEL GENERATOR 15.92 
May-90 EDG 32 EMERGENCY DIESEL GENERATOR 15.67 
May-90 EDG 33 EMERGENCY DIESEL GENERATOR 21.67 
Jun-90 AFW 31 AUXILIARY FEEDWATER PUMP 8.00 
Jun-90 AFW 31 AUXILIARY FEEDWATER PUMP 40.00 
Jun-90 AFW 33 AUXILIARY FEEDWATER PUMP 16.00 
Jun-90 AFW 33 AUXILIARY FEEDWATER PUMP 48.00 
Jun-90 CCW 31 COMPONENT COOLING WATER PUMP 12.00 
Jun-90 CFC 31 FAN COOLER UNIT 56.00 
Jun-90 CFC 32 FAN COOLER UNIT 5.00 
Jun-90 CFC 32 FAN COOLER UNIT 8.00 
Jun-90 CFC 33 FAN COOLER UNIT 56.00 
Jun-90 CFC 33 FAN COOLER UNIT 8.00 
Jun-90 CFC 34 FAN COOLER UNIT 8.00 
Jun-90 CVCS 31 CHARGING PUMP 24.92 
Jun-90 CVCS 32 CHARGING PUMP 20.50 
Jun-90 CVCS 32 CHARGING PUMP 55.75 
Jun-90 CVCS 33 CHARGING PUMP 36.00 
Jun-90 CVCS 33 CHARGING PUMP 108.00 
Jun-90 EDG 31 EMERGENCY DIESEL GENERATOR 4.00 
Jun-90 EDG 31 EMERGENCY DIESEL GENERATOR 24.00 
Jun-90 EDG 32 EMERGENCY DIESEL GENERATOR 24.00 
Jun-90 EDG 33 EMERGENCY DIESEL GENERATOR 16.00 
Jun-90 SWS 33 SERVICE WATER PUMP 4.17 
JuI-90 AFW 32 AUXILIARY FEEDWATER PUMP 8.00 
Jul-90 CFC 32 FAN COOLER UNIT 0.23 
Jul-90 CFC 32 FAN COOLER UNIT 6.00 
Jul-90 CSS 31 CONTAINMENT SPRAY PUMP 28.00 
Jul-90 CSS 32 CONTAINMENT SPRAY PUMP 8.00 
Jul-90 CVCS 31 CHARGING PUMP 19.75 
JuI-90 CVCS 31 CHARGING PUMP 50.95 
JuI-90 CVCS 32 CHARGING PUMP 153.67 
Jul-90 CVCS 33 CHARGING PUMP 137.42 
Jul-90 CVCS 33 CHARGING PUMP 23.08 
Jul-90 EDG 31 EMERGENCY DIESEL GENERATOR 53.68 
Jul-90 EDG 32 EMERGENCY DIESEL GENERATOR 33.97 
Jul-90 EDG 33 EMERGENCY DIESEL GENERATOR 30.10 
Aug-90 CFC 32 FAN COOLER UNIT 36.00 
Aug-90 CVCS 32 BORIC ACID TRANSFER PUMP 19.50 
Aug-90 CVCS 32 BORIC ACID TRANSFER PUMP 30.33 
Aug-90 CVCS 32 CHARGING PUMP 25.83 
Aug-90 CVCS 32 CHARGING PUMP 2.00 
Aug-90 CVCS 33 CHARGING PUMP 84.58 
Aug-90 CVCS 33 CHARGING PUMP 180.08 
Aug-90 CVCS 33 CHARGING PUMP 30.83
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Table F2 Component/System Out Of Service Records

HOURS 
DATE SYSTEM COMPONENT UNAVAILABLE 

Aug-90 DC1 31 BATTERY CHARGER 417.42 
Aug-90 EDG 31 EMERGENCY DIESEL GENERATOR 34.75 
Aug-90 EDG 32 EMERGENCY DIESEL GENERATOR 35.75 
Aug-90 EDG 33 EMERGENCY DIESEL GENERATOR 32.25 
Sep-90 AFW 31 AUXILIARY FEEDWATER PUMP 4.00 
Sep-90 CFC 31 FAN COOLER UNIT 0.45 
Sep-90 CFC 32 FAN COOLER UNIT 30.00 
Sep-90 CFC 35 FAN COOLER UNIT 0.33 
Sep-90 CFC 35 FAN COOLER UNIT 30.00 
Sep-90 CVCS 33 CHARGING PUMP 15.50 
Sep-90 CVCS 33 CHARGING PUMP 96.00 
Dec-90 CVCS 32 CHARGING PUMP 1.92 
Dec-90 EDG 32 EMERGENCY DIESEL GENERATOR 2.67 
Dec-90 EDG 33 EMERGENCY DIESEL GENERATOR 15.58 
Jan-91 CVCS 31 BORIC ACID TRANSFER PUMP 15.67 
Jan-91 EDG 31 EMERGENCY DIESEL GENERATOR 32.55 
Jan-91 EDG 31 EMERGENCY DIESEL GENERATOR 31.00 
Jan-91 IAS 32 INSTRUMENT AIR COMPRESSOR 10.83 
Feb-91 ACO 138 KV LINE 95332 10.85 
Feb-91 ACO 138 KV LINE 95332 3.00 
Feb-91 CVCS 33 CHARGING PUMP 10.00 
Feb-91 EDG 32 EMERGENCY DIESEL GENERATOR 71.50 
Feb-91 EDG 32 EMERGENCY DIESEL GENERATOR 5.92 
Feb-91 EDG 33 EMERGENCY DIESEL GENERATOR 54.83 
Mar-91 ACO 138 KV LINE 95331 30.00 
Mar-91 EDG 31 EMERGENCY DIESEL GENERATOR 11.50 
Mar-91 SWS 36 SERVICE WATER PUMP 21.75 
Mar-91 SWS 36 SERVICE WATER PUMP 9.87 
Apr-91 CVCS 31 CHARGING PUMP 97.50 
Apr-91 CVCS 33 CHARGING PUMP 25.75 
Apr-91 EDG 31 EMERGENCY DIESEL GENERATOR 41.07 
Apr-91 IAS 32 INSTRUMENT AIR COMPRESSOR 216.00 
Apr-91 SIS 32 SAFETY INJECTION PUMP 2.48 
Apr-91 SIS 32 SAFETY INJECTION PUMP 4.00 
Apr-91 SIS 32 SAFETY INJECTION PUMP 3.00 
Apr-91 SWS 36 SERVICE WATER PUMP 18.75 
May-91 CCW 32 COMPONENT COOLING WATER PUMP 12.75 
Jun-91 ACO 138 KV LINE 95331 1.25 
Jun-91 CVCS 32 BORIC ACID TRANSFER PUMP 37.83 
Jun-91 CVCS 33 CHARGING PUMP 17.50 
Jun-91 EDG 32 EMERGENCY DIESEL GENERATOR 40.75 
Jun-91 EDG 32 EMERGENCY DIESEL GENERATOR 18.75 
Jun-91 EDG 33 EMERGENCY DIESEL GENERATOR 16.42 
Jun-91 EDG 33 EMERGENCY DIESEL GENERATOR 12.00 
Jun-91 SWS 33 SERVICE WATER PUMP 14.75 
Jun-91 SWS 36 SERVICE WATER PUMP 22.00 
Jul-91 ACO 138 KV LINE 95331 10.08

F-21



Table F2 Component/System Out Of Service Records

HOURS 

DATE SYSTEM COMPONENT UNAVAILABLE 

Jul-91 CSS 31 CONTAINMENT SPRAY PUMP 16.75 

Jul-91 CVCS 31 CHARGING PUMP 41.00 

Jul-91 CVCS 32 CHARGING PUMP 4.75 

Jul-91 EDG 31 EMERGENCY DIESEL GENERATOR 7.25 

Jul-91 EDG 31 EMERGENCY DIESEL GENERATOR 35.83 

Aug-91 CCW 31 AUXILIARY COMPONENT COOLING WATER PUMP 48.00 

Aug-91 CVCS 32 BORIC ACID TRANSFER PUMP 15.92 

Aug-91 CVCS 33 CHARGING PUMP 51.00 

Aug-91 CVCS 33 CHARGING PUMP 19.42 

Aug-91 EDG 32 EMERGENCY DIESEL GENERATOR 45.17 

Sep-91 CVCS 31 CHARGING PUMP 210.42 

Sep-91 EDG 33 EMERGENCY DIESEL GENERATOR 56.67 

Oct-91 CVCS 31 BORIC ACID TRANSFER PUMP 16.42 

Oct-91 IAS 32 INSTRUMENT AIR COMPRESSOR 24.00 

Oct-91 SIS 31 SAFETY INJECTION PUMP 8.00 

Oct-91 SIS 31 SAFETY INJECTION PUMP 4.00 

Oct-91 SIS 32 SAFETY INJECTION PUMP 6.50 

Oct-91 SIS 33 SAFETY INJECTION PUMP 6.42 

Oct-91 SIS 33 SAFETY INJECTION PUMP 0.43 

Nov-91 AFW 31 AUXILIARY FEEDWATER PUMP 0.05 

Nov-91 AFW 33 AUXILIARY FEEDWATER PUMP 10.58 

Nov-91 AFW 33 AUXILIARY FEEDWATER PUMP 0.08 

Nov-91 CVCS 31 BORIC ACID TRANSFER PUMP 45.25 

Nov-91 CVCS 31 CHARGING PUMP 77.42 

Nov-91 EDG 33 EMERGENCY DIESEL GENERATOR 8.00 

Nov-91 SWS 33 SERVICE WATER PUMP 219.00 

Dec-91 CFC 34 FAN COOLER UNIT 0.57 

Dec-91 CVCS 31 CHARGING PUMP 74.67 

Dec-91 CVCS 32 BORIC ACID TRANSFER PUMP 4.25 

Dec-91 CVCS 32 CHARGING PUMP 63.50 

Dec-91 CVCS 33 CHARGING PUMP 125.33 

Dec-91 EDG 31 EMERGENCY DIESEL GENERATOR 8.75 

Dec-91 EDG 31 EMERGENCY DIESEL GENERATOR 4.78 

Dec-91 EDG 31 EMERGENCY DIESEL GENERATOR 24.00 

Dec-91 EDG 31 EMERGENCY DIESEL GENERATOR 6.00 

Dec-91 EDG 32 EMERGENCY DIESEL GENERATOR 22.17 

Dec-91 EDG 32 EMERGENCY DIESEL GENERATOR 2.75 

Dec-91 EDG 33 EMERGENCY DIESEL GENERATOR 16.83 

Dec-91 SIS 31 SAFETY INJECTION PUMP 13.42
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Table F3 System Operation Log 

System IEQ Type Start Date End Date Duration [Event Description Notes Source 
a o ,n o Olorl rvn Q I SRO

FUR L ,, ." ., , ....... .. .co n .. ... ..... . ..... qc flflSII

FDR 01/30/85 12:25 02/02185 09:59 69.57 FDR 96952 OOS/IS SRO 

FDR 02/02/85 10:14 02/02/85 17:29 7.25 FDR 95891 OOS/IS SRO 

FDR 02/08/85 19:22 02/10/85 01:22 30.00 FDR 96952 OOS/IS ASSUMED OOS TIME SRO 
4n MI4fliO. 114,40 1148A FflR 33332 OOSIS TSRO

ACO 
AC0 

ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 

ACO 
ACO AC0 

ACO 
ACO 
ACO 
AC0 

AC0 
AC0 
AC0 
AC0 

AC0 
AC0 
AC0 

AC0 
AC0 
AC0 

AC0 AC0 
ACO 
ACO
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BKR 02/10/85 09:02 02/10/85 21:32 12.50 OPENED/CLOSED BT 5-6 SRO 

BKR 02/10/85 09:02 02/10/85 16:56 7.90 OPENED/CLOSED BT 5-6S SRO 

FDR 02/17/85 00:08 02/17/85 18:50 18.70 FDR 95891 OOS/IS ASSUMED OOS TIME SRO 

BKR 03/10/85 17:15 03/10/85 17:30 0.25 OPENED/CLOSED BT 2-6 SRO 

FDR 03/16/85 04:25 03/16/85 22:40 18.25 FDR 95891 OOS/IS SRO 

FDR 04/03/85 02:49 04/04/85 00:52 22.05 FDR 95332 OOS/IS SRO 

BKR 04/14/85 02:20 04/14/85 19:50 17.50 CLOSED/OPENED BKR GT-BT SRO 

BKR GT 04/14/85 02:20 04/14/85 19:50 17.50 OPENED/CLOSED GT-2F SRO 

FDR 04115/85 03:47 04/15/85 17:51 14.07 FDR 96951 OOS/IS SRO 

-FDR 05/28/85 07:48 05/28/85 11:00 3.20 FDR 95891 OOS/IS 
SRO 

FDR 06/09/85 05:18 06/10/85 14:26 33.13 FDR 96952 OOS/IS SRO 

FDR 06/10/85 00:41 06/10/85 05:30 4.82 FDR 96951 OOS/IS SRO 

FDR 07/11/85 01:02 07/11/85 06:02 5.00 FDR 96951 OOS/IS SRO 

BKR GT 07/18/85 03:33 07/18/85 18:35 15.03 CLOSED/OPENED GT-36 SRO 

BKR GT 07/18/85 19:27 07/19/85 19:50 24.38 OPENED/CLOSED GT-2F SRO 

BKR GT 07/28/85 21:15 08/04/85 00:18 147.05 CLOSED/OPENED GT-BT RO 

BKR GT 07/28/85 21:15 08/04/85 00:18 147.05 OPENED/CLOSED GT-2F SRO 

BKR GT 08/05/85 18:25 08/13/85 05:04 178.65 CLOSED/OPENED GT-36 RO 

BKR GT 08/05/85 18:50 08/13/85 04:48 177.97 CLOSED/OPENED GT-35 SRO 

FDR 08/05/85 20:09 08/06/85 01:03 4.90 FDR 95331 DEENERGIZED/ENERGIZED SRO 

BKR MOD 08/05/85 20:12 08/12/85 22:05 169.88 OPENED/CLOSED MO BK5 SRO 

XFR 08/05/85 20:12 08/12/85 22:22 170.17 TOOK/RESTORED STA AUX SRO 

BKR 08/05/85 20:43 08/05/85 22:50 2.12 OPENED/CLOSED BT 5-6 (DID NOT CLOSE/MANUALLY CLOSED) SRO 

BKR 08/05/85 20:50 08/05/85 21:00 0.17 OPENED/CLOSED BT 5-6S SRO 

BKR 08/05/85 22:50 08/05/85 22:50 0.00 CLOSED/OPENED BT 5-6 (FAILED TO CLOSE AUTO) SRO 

BKR 08/06/85 10:47 09/17/85 10:24 1007.62 CLOSED/OPENED BT 5-6 SRO 
BKR GT 08/19/85 04:07 08/20/85 10:07 30.00 CLOSED/OPENED GT-35 ASSUMED CLOSED TIME SRO 

BKR GT 08/19/8504:07 08/20/85 10:07 30.00 CLOSED/OPENED GT-36 ASSUMED CLOSED TIME SRO 

BKR GT 08/20/85 10:07 08/24/85 21:10 107.05 OPENED/CLOSED GT-2F SRO 

BKR GT 08/26/85 08:41 09/04/85 21:10 228.48 OPENED/CLOSED GT-2F SRO 

FDR 09/10/85 11:25 09/11/85 17:25 30.00 FDR 95891 OOS/IS ASSUMED IIS TIME SRO 

BKR GT 09/17/85 10:06 09/17/85 21:35 11.48 CLOSED/OPENED GT-35 SRO 

BKR GT 09/17/85 10:06 09/17/85 21:35 11.48 CLOSED/OPENED GT-36 

RKR 09/17/85 10:24 09/18/85 01:05 14.68 OPENED/CLOSED BKR BT 2-6 ASSUMED CLOSED WHEN 95331 IS SRO 

BKR 09/17/85 10:24 09/18/85 01:05 14.68 OPENED/CLOSED BT 4-5 

BKR 09/17/85 10:24 09/17/85 20:45 10.35 OPENED/CLOSED BT 5-6 
-§R-0
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Table F3 System Operation Log 

Q Type Start Date End Date Duration Event Description Notes Source 
.. . .. .... . . , . 1 ,-m,.-- .,n,,, r~o nr or r e r SRO

KR 09/17/85 10:24 : . S ISRO /17/85 20 35 OPENED/CLOSED B 1,zpr)
001O1 7IRK 213"AK 1n 35 r)lFF~NIER ILi-U IIIUII' ,.33,3.

09/1/85 10:24 09/8/8 010 lOuIU ~ .68 DE--N-RGIZE.DL~~u FEEDER......  . . .. . . .. . . . . . . . C -o n
1A ¢,R rlPl=Nlnl I UISFI-H fT -8S09/17/85 20:10 09 : .58 OPENED/CLOSED BT 5-6S 

lqpr)
A OlI 131 13A05 3 .00 OPENED/CLOSED BT 5-6
A~ll 7/R6 99"(06 0 OOIOPENEDIGLOSEO BI 5-6S 

____ 4. '~'~- I 14117- ~.. 
I
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AGO 
ACO 
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ACO' 
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SRO
09/20/85 21:32 0 : .53 FDR 95891 OOS/IS

10I31134IR 16-'30

737 42 ITAKIN(~ UU I Y00~11~ I UI~N~U I U

0/03/85~~ 1226 .' ~ 11... . Iordssrn10/03/85 ~ ~ ~ ~ ~ ~ ~ ~ L 15:30O 07LIJ.VVSDG-2 O PSTONBRTETN
401001CR 0220 1031 QA3 I'fR 13W~q2 (CI(]511

3 O7IOPENEDIGLOSEO GT-2F FUR PO~iI I IUN bIQ( I ~.b I INU
SRO 
SRO 
SRO

' 
.  1 : 29 10190 FDR 13W92 OOS/IS -- rR-O10h1191RK 1R'A 13 0:3IFDR 96951 OOSIiS13 .03 FDR 96951 OOSIIS

4 i-IiiflICC 4 7.fli) OR RQI IfI OROM1 flf.5/IS
116l85 14:27 II"IU 10/2/85 o.58u DR 96951 , O.. S , I,,

4AI271QR I 12.210/27/85 1132 5.95 f DR 96951 OOS/IS 
ICDn

FDR 
BKR 
BKR 
BKR 
FDR 
FDR 
BKR GT 
FDR 
FDR 
FDR 
FDR 
FDR 
FOR 

BKR 
FDR 
FDR 
FDR 
BKR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FDR 
FOR 
BKR GT 
BKR GT 
FDR 
BKR 
BKR GT 
FDR 
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FDR 
FDR 
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FDR 
FDR 
FOR

2/8b 5 1:eo I 12U1310: 128.U I .63 _FD 95891giu OOS/ ,

12/08!lCR= 4 0.07- 1 07 a? ln QRWI9('r.2 l

47 0161CRR F-7 00S/IS. .  : 1 41 12/16/85 22:42 OOS/IS
19118188 92"42 47.02 FDR 95891 OOSIS

12/1/85 2 /8 22,:_4-2 47 2 . -95891 ,- - - - - -
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02/01/86 00:33 
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02/01/86 03:37 
02/16/86 05:30 
02/16/86 05:30 
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03/01/86 02:55 
03/09/86 04:08 
03/15/86 00:15 
03/16/86 07:14 
03/22/86 05:25 
04/09/86 06:55 
04/11/86 06:40

0t4 l271CR I AAAA't.i'r A AflIF~or1Ar ~ij33~ out en service ov ionto TO[ SWncnInl opoImIurrn~.  .JI,~.iiJ',--.-- -.------ 771 - .
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:1910 1625 OPENED/CLOSED GT-2F
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

ACO BKR GT 04114186 19:45 04/14/86 20:10 0.42 OPENED/CLOSED GT-2F SRO 
ACO FDR 04/15/86 05:16 04/15/86 20:57 15.68 FDR 95332 OOS/IS SRO 
ACO FDR 04/15186 15:42 04/15/86 18:03 2.35 FDR 95891 OOS/IS SRO 
ACO FDR 04/18/86 04:25 04/18/86 13:26 9.02 FDR 95332 OOS/IS SRO 
AC0 FDR 04/24/86 07:05 04/24/86 20:33 13.47 FDR 95891 OOS/IS SRO 

ACO FDR 04/25/86 07:15 04/25/86 18:57 11.70 FDR 95891 OOS/IS SRO 
ACO FDR 04/26/86 07:13 04/26/86 08:04 0.85 FDR 95891 OOS/IS SRO 

ACO BKR 05/04/86 01:56 05/08/86 01:35 95.65 OPENED/CLOSED BT 5-6S SRO 
ACO BKR 05/04/86 03:25 05/07/86 22:22 90.95 APPLIED/REMOVED GD 33 SRO 
ACO BKR 05/04/86 03:25 05/07/86 22:22 90.95 APPLIED/REMOVED GD 49 SRO 
ACO BKR GT 05104/86 12:30 05/11/86 10:35 166.08 CLOSED/OPENED GT-35 (TRANSFERED 6.9KV TO 13.8KV VIA SRO 

GT35, GT36. PLACED ST5, ST6 IN T.P.O.  

ACO BKR GT 05/04/86 12:30 05/11/86 10:35 166.08 CLOSED/OPENED GT-36 (TRANSFERED 6.9KV TO 13.8KV VIA SRO 
GT35, GT36. PLACED ST5, ST6 IN T.P.O.  

ACO BKR MOD 05/05/86 17:15 05/11/86 09:10 135.92 OPENED/CLOSED MO BK5 ASSUMED OPENED BEFORE 95331+33332 SRO 
OOS 

ACO FDR 05/05/86 17:15 05/05/86 17:45 0.50 FDR 33332 OOS/IS SRO 

ACO FDR 05/05/86 17:15 05/05/86 17:45 0.50 FDR 95331 OOS/IS SRO 

ACO BKR 05/11/86 08:50 05/11/86 09:16 0.43 OPENED/CLOSED BT 2-6 SRO 
ACO BKR 05/11/86 08:50 05/11/86 09:12 0.37 OPENED/CLOSED BT 5-6 SRO 

ACO BKR GT 05/12/86 08:05 05/13/86 14:05 30.00 RELEASE 6.9 BREAKER GT-35 TO MAINT. FOR PM. ASSUMED END TIME SRO 
ACO BKR 05/12/86 08:29 05/13/86 18:02 33.55 APPLIED/REMOVED GD 11 FOR BKR3 MOD 3B,3A ASSUMED REMOVED WHEN 3B CLOSED SRO 
ACO BKR 05/12/86 08:29 05/13/86 18:02 33.55 APPLIED/REMOVED GD 9 FOR BKR3 MOD 3B,3A ASSUMED REMOVED WHEN 3B CLOSED SRO 
ACO BKR GT 05/19/86 16:40 07/21/86 00:55 1496.25 TRIPPED/CLOSED GT-2F SRO 
ACO BKR GT 05/19/86 17:05 07/21/86 00:35 1495.50 CLOSED/OPENED GT-BT SRO 
ACO FDR 06/04/86 11:00 06/06/86 03:45 40.75 FDR 95891 OOS/IS SRO 
ACO BKR 06/07/86 03:36 06/07/86 19:11 15.58 APPLIED/REMOVED GD 49 SRO 

ACO BKR 06/14/86 02:30 06/14/86 22:05 19.58 APPLIED/REMOVED GD49 FOR UT 1-4 SRO 
ACO FDR 06/21/86 00:08 06/22/86 03:43 27.58 FDR 96952 OOS/IS SRO 
ACO FDR 07/12/86 00:05 07/12/86 14:50 14.75 FDR 95891 OOS/IS SRO 

ACO FDR 07/19/86 11:58 07/20/86 15:30 27.53 FDR 13W93 OOS/IS SRO 
ACO FDR 08/06/86 03:29 08/06/86 09:00 5.52 FDR 96952 OOS/IS SRO 
ACO BKR MOD 08/19/86 12:14 08/20/86 14:44 26.50 OPENED/CLOSED MO BK5 SRO 
ACO 08/19/86 13:20 08/20/86 15:02 25.70 138KV HOLD OFF/BACK SRO 
ACO FDR 08/24/86 01:24 08/25/86 00:03 22.65 FDR 95332 OOS/IS SRO 

ACO FDR 10/12/86 08:25 10/12/86 14:29 6.07 FDR 95332 OOS/IS SRO 
ACO FDR 10/12/86 08:25 10/12/86 14:29 6.07 FDR 96952 OOS/IS SRO 
ACO FDR 11/17/86 03:16 11/18/86 09:16 30.00 FDR 96951 OOS/IS ASSUMED I/S TIME SRO 

ACO FDR 11/23/86 23:09 11/25/86 16:22 41.22 FDR 95891 OOS/IS SRO 
ACO FDR 12/01/86 06:16 12/04/86 18:38 84.37 FDR 96951 OOS/IS SRO 
ACO FDR 12/14/86 04:09 12/14/86 19:13 15.07 FDR 96952 OOSIIS SRO 
ACO FDR 12/19/86 21:22 12/22/86 01:37 52.25 FDR 96952 OOS/IS SRO
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Notes 

C0 FOR- 01/08/87 06:01 01/08/87 18:00 11.98 FOR 96951 DOS/IS 
SR 

AGO FDR 01/17/87 03:50 01/18/87 18:24 38.57 FOR 96952 DOS/IS SR 

AGO BKR GT 01/24/87 00:30 01/29/87 17:53 137.38 TRIPPED/CLOSED GT-2F 
SR 

AGO BKR GT 01/24/87 05:02 01/29/87 17:17 132.25 CLOSED/OPENED GT-BT 
SRO 

AGO BKR GT 01/24/87 05:02 01/25/87 11:02 30.00 CLOSED GT-CP 

AGO FDR 01/28/87 14:30 01/28/87 16:48 2.30 FOR 13W93 DOS/IS 
SRO 

AGO FDR 01/31/87 05:54 02/04/87 01:10 91.27 FOR 96951 0OS/IS 
S 

AGO FDR 02/21/87 05:28 02/23/87 03:21 45.88 FO 96952 DOS/IS 
SRO 

AGO FDR 02/24/87 04:30 02/24/87 04:48 0.30 FOR 95891 DOS/IS 
SRO 

AGO FDR 03/03/87 23:25 03/04/87 07:11 7.77 FOR 96952 DOS/IS 
SRO 

ACO FDR 03/04/87 17:10 03/04/87 23:21 6.18 FDR 96952 0OS/IS 
SRO 

AGO FOR 03/29/87 09:48 03/29/87 09:52 0.07 FDR 96952 DOS/IS 
S 

AGO FDR 04/04/87 08:59 04/06/87 09:06 48.12 FOR 96952 0OS/IS 
SR 

AGO FDR 0411/87 05:14 04/12/87 23:59 42.75 FOR 96952 00S/IS (USE SCHEDULED END DATE) SRO 

AGO FDR 04/18/87 03:46 04/18187 22:22 18.60 FDR 96952 0OS/IS 
SR 

AGO FDR 05/01/87 17:02 05/02/87 11:39 18.62 FDR 96952 OOS/IS 
_-SUMD_/SSTI 

AGO FDR 05/02/87 11:39 05/03/87 17:39 30.00 FOR 96922 DOS/IS ASSUMED I/S TIME SRO 

AGO FDR 05/04/87 11:57 05/04/87 12:48 0.85 FOR 96951 LOST/ENERGIZED BY 95891 S 

AGO FDR 05/04/87 11:57 05/04/87 12:48 0.85 FOR 96952 LOST/ENERGIZED BY 95891 S 

ACO BKR GT 05/04/8723:45 05/05/87 11:46 12.02 CLOSED/OPENED GT-BT 
SRO 

AGO BKR GT -05/04/87 23:45 5/05/87 11:46 12.02 OPENED/CLOSED GT-2F 
SRO 

A0 FDR 05/04/8 23:45 05/05/87 03:35 3.83 FOR 13W93 DOS/IS 
SRO 

AGO FDR 05/05/87 22:21 05/06/87 07:30 9.15 FOR 96952 /ISSRO 

AGO BKR GT 05/10/87 17:47 05/15/87 17:30 119.72 GLOSED/TRIPPED GT-35 
SR 

AGO BKR GT 05/10/87 17:50 05/23/88 04:45 9082.92 GLOSED/OPENED GT-36 ASSUMED CLOSED WHEN T5- CLOSED RO 

AGO BKR 05/11/87 00:39 05/11/87 01:09 0.50 OPENED/CLOSED BT 2-6 
SR 

GO- BKR 05/11/87 00:39 05/11187 01:09 0.50 OPENED/CLOSED BT 5-6 
SRO 

AGO FOR 05/11/87 15:33 05/11/87 15:53 0.33 FOR 95331 0OS/IS 
SRO 

AGO FOR 05/13/87 03:11 05/16/87 01:50 70.65 FDR 95332 0OS/IS 
SRO 

ACO BKR GT 05/15/87 17:40 05/23/88 04:35 8962.92 GLOSED/OPENED GT-35 SRO 

AGO _FDR 0518/87 08:02 05/18/87 14:33 6.52 FDR 95331 OOS/IS 
SRO 

AGO FDR 05/28/87 22:55 05/29/87 05:05 6.17 FDR 95331 0OS/IS _ _ _RO 

AG.O_ FR 06/07/87 15:00 6/07/87 15:08 0.13 FOR 95331 0OS/IS 

AGO FOR 06/25/87 05:14 06/25/87 19:11 13.95 FOR 95331 0OS/IS 

AGO FDR 06/30/87 19:46 07/01/87 06:41 10.92 FDR 96952 OS/ISRO AC--- BKR _07/01/87 08:25 -07/1,1/87 21:2 252.98 OPENED/CLOSED BT 2-6 
B56COE_ R 

AGO-- BKR--- 07/01187 08:25. 07/12/87 02:2 258.00 OPENEDICLOSED BT 4-5 _ASS;UMED CLOSE WEBT-CL S RO 

0CO- BKR 070/7 2 07/12/87 02:1 257.83 OENED/CLOSED BT 5-6ASUEMOF 
PNDC SD SR 

AC- FDR 07/01/87 08:45 "07/11/87 21:24 252.65 DE-ENERGIZED SAT VIA 95331 SROOF4OEEDCOE 

AC__ BKR G -07/28/87 18:36 07/28/87 21:39 3.05 T-RIPPED/RECLOSED GT-2F 
SRO 

AO FOR 08/23/87 06:00 08/23/87 18:37 12.62 FOR 96952 005/IS 
IAGO FOR 08/24/87 14:40 08/25/87 17:00 26.33 FDR 13W92 DOS/IS 
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ACO FDR 08/24/87 22:00 08/25/87 01:30 3.50 FDR 95891 OOS/IS, SRO 

ACO FDR 09/01/87 07:32 09/01/87 18:05 10.55 FDR 96951 OOS/IS SRO 

AC0 -DR 09/01/87 07:32 09/01/87 18:05 10.55 FDR 96951 OOS/IS SRO 

AGO BKR MOD 09/05/87 10:37 09/05/87 11:35 0.97 OPENED/CLOSED MO BK5 SRO 

AC0 FDR 09/30/87 21:03 10/20/87 21:12 480.15 FDR 96951 OOS/IS SRO 

ACO BKR GT 10/25/87 00:57 10/25/87 01:27 0.50 OPENED/CLOSED GT-2F SRO 

ACO FDR 11/05/87 04:00 11/05/87 17:45 13.75 FDR 96951 OOS/IS SRO 

AGO FDR 11/07/87 05:11 11/18/87 02:20 261.15 FDR 96952 OOS/IS SRO 

ACO FDR 11/19/87 14:20 11/20/87 09:58 19.631 FR 96951 OOS/IS SRO 

AGO FDR 11/21/87 06:11 11/26/87 11:18 125.12 FDR 95891 OOS/IS SRO 

AC FDR 11/30/87 21:01 12/11/87 03:30 246.48 FDR 95891 OOS/IS SRO 

AC0 FDR 12/11/87 20:59 12/12/87 19:54 22.92 FDR 95332 OOS/IS SRO 

AC0 FDR 12/13/87 05:43 12/13/87 21:33 15.83 FDR 95331 OOS/IS SRO 

AGO FOR 12/13/87 22:50 12/17/87 14:58 88.13 FDR 95891 OOS/IS SRO 

AGO FDR 12/29/87 03:41 12/29/87 22:35 18.90 FDR 95332 OOS/IS SRO 

AGO FDR 01/09/88 00:20 01/11/88 18:45 66.42 FDR 96952 OOS/IS SRO 

AGO FDR 01/20/88 06:43 01/20188 18:57 12.23 FDR 96951 OOS/IS SRO 

ACO FOR 02/06/88 07:35 03/04/88 20:47 661.20 FDR 13W87 DE-ENERGIZED/ ENERGIZED SRO 

AC0 -F-R 02/06/88 07:35 03/03/88 04:04 620.48 FDR 13W88 DE-ENERGIZED/ ENERGIZED SRO 

AGO FDR 02/12/88 20:20 02/13/88 22:35 26.25 FDR 95891 OOS/IS SRO 

AGO FDR 02/15/88 17:14 02/16/88 23:14 30.00 FDR 13W94 OOS/IS ASSUMED OOS TIME SRO 

AGO FDR 02/19/88 22:35 02/20/88 08:36 10.02 FDR 96951 OOS/IS 

AGO BKR 03/01/88 04:43 03/01/88 23:17 18.57 OPENED/CLOSED BT 1-2 0 

AGO BKR 03/01/88 04:43 03/01/88 23:17 18.57 OPENED/CLOSED BT 2-3 ASSUMED CLOSED TIME SRO 

AGO BKR 03/01/88 04:43 03/01/88 23:17 18.57 OPENED/CLOSED BT 3-4 ASSUMED CLOSED TIME SRO 

AC0 FDR 03/01/88 04:43 03/01/88 23:17 18.57 FDR 95891 OOS/IS SRO 

AGO FDR 03/01/88 04:43 03/02/88 10:43 30.00 FDR 95951 OOS/IS ASSUMED I/S TIME SRO 

AGO BKR 03/08/88 08:55 03/08/88 11:42 2.78 CLOSED/OPENED BKR 101 SRO 

AGO BKR 03/08/88 08:55 03/08/88 11:42 2.78 CLOSED/OPENED BKR 102 0 

AGO BKR 03/08/88 11:42 03/08/88 12:30 0.80 OPENED/CLOSED BKR 101 

AGO BKR 03/08/88 11:42 03/08/88 12:30 0.80 OPENED/CLOSED BKR 102 SRO 

ACO FDR 03/09/88 00:21 03/09/88 17:48 17.45 FDR 13W88 OO/IS SRO 

AGO FDR 03/16/88 03:08 03/17/88 08:57 29.82 FDR 13W94 OOS/IS SRO 

AGO -FOR 03/16/88 03:08 03/16/88 03:35 0.45 FDR 95891 OO/IS SRO 

AGO FDR 03/26/88 13:49 03/26/88 15:43 1.90 FDR 96951 OO/IS §R..  

AGO FDR 04/01/88 05:11 04/01/88 20:11 15.00 FDR 96951 OO/IS ASSUMED I/S TIME SRO 

AGO FDR 0405/88 01:10 04/05/88 17:46 16.60 FDR 96951 OOS/IS 
SRO 

AGO F-OR 04/11/88 06:40 04/14/88 14:05 79.42 RECEIVED ELECTRICAL DISTURBANCE DUE TO LOSS OF FDR ASSUMED END TIME SRO 

AGO BKR GT 04/11/8807:04 05/05/88 07:54 576.83 OPENED/CLOSED GT-2F 

AGO BKR GT 04/11/88 07:50 05/05/88 06:55 575.08 CLOSED/OPENED GT-BT SRO 

AGO FDR 04/15/88 11:59 04/15/88 13:56 1.95 FDR 13W93 OOS/IS 
SRO 

AqO FOR 05/05/88 06:55 05/06/88 20:18 37.38 1FDR 13W92 OO/IS _SRO
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Table F3 System Operation Log

system EQ Type 

ACO BKR GT C 
A O BKR 
ACO BKR C 

AGO BKR MOD 
AGO BKR 

A BKR 
AGO BKR 
A-O BKR 

BKR MOD 
ACO FDR 
AGO FDR 
AGO 0 FOR 
ACO FDR 

A FDR 
AGO FDR 
AGO FDR 

AO BKR AGO BKR 

AGO FDR 
AO FDR 

AO BKRGT AGO FOR 

AGO FDR 

AGO FDR 
AGO FDR AGO FOR G 
AGO FDR 
AGO FDR 
AGO FDR 

AGO FDR 

AGO FOR 
AGO FOR AO FDR 

ACO !DR 

AGO BKR 

AGO BKR 
AGO BKR 

AGO FDR 

AGO BKR GT 
AGO BKR GT

' 8

Start Date 

15/06/88 21:05 
15/18/88 08:20 
)5/18/88 08:20 
05/18/88 09:11 
05/21/88 15:46 
05/21/88 15:48 
05/21/88 15:51 
5/21/88 15:51 
05/21/88 15:51 
05/21/88 16:43 
05/21/88 16:48 

05/21/88 17:27 
05/21/88 17:37 
05/21/88 17:37 
06/06/88 04:35 
06/22/88 08:08 
06/22/88 11:11 
06/22/88 11:11 
06/22/88 11:11 
07/01/88 20:10 
07/16/88 05:28 

07/30/88 05:02 
07/30/88 05:02 
07/30/88 17:44 

08/09/88 15:46 
08/14/88 00:13 
08/19/88 01:05 

09/01/88 02:10 
09/02/88 23:39 
-9/03/88 10:21 
09/13/88 03:28 
09/18/88 04:49 
09/30/88 13:32 
10/05/88 04:56 

10/23/88 16:14 
10/29/88 01:16 
10/29/88 01:16 
11/28/88 19:40 
11/28/88 19:4C 
11/28/88 19:4C 
12/10/88 21:0r 
12/10/88 21:0!

End Da 

05/06/88 2 
05/18/88 1 
05/18/88 1 
05/23/88 0 
10/28/88 1 
05/23/88 ( 
10/28/88 
1 0128/88 
05123/88 
05/22/88 
05/23/88 

-065/22/88, 
05/23/88 I 
05/23188 
06/13188 
06/22/88 
07/01/88 
07/01/88 
07/01/88 
07/03/88 
07/16/88 
07/30/88 
07/30/88 
07131/88 

08/10/88 
08/15/88 
08/19/88 
09/02/88 
09/03/88 
09/05/88 
09/13/88 
09/18/88 
09/30/88 
10/05/88 
10/29/88 
10/29/88 
10/29/88 

) 11/29/88 
11/29/88 
11/29/88 

i 12/11/88 
5 12/11/88

te Duration Event Description Notes 

1:39 0.57 OPENED/RECLOSED BKR GT-1 
1:00 2.67 OPENED/CLOSED BT 2-6 
1:00 2.67 OPENED/CLOSED BT 5-6 

4:45 115.57 OPENED/CLOSED MO BK5 ASSUMED CLC 

16:59 3841.22 OPENED/CLOSED BT 5-6 

03:05 35.28 OPENED/CLOSED BT 2-6 

16:59 3841.13 OPENED/CLOSED BT 4-5 ASSUMED CLC 

16:44 3840.88 OPENED/GLOSED BT 5-6S 

04:45 36.90 OPENED/CLOSED MO F4 ASSUMED CLC 

22:57 30.23 FOR 95331 GND 49 & 47 APPLIED 

04:45 35.95 FDR 33332 GND 31 APPLIED 

22:57 29.50 FDR 33332 GND 33 & 35 APPLIED 
02:25 32.80 FOR 33332 OOS/IS 
04:45 35.13 FDR 95331 QOSIIS 
-17:17 180.70 FDR 95332 OO/IS 

15:03 6.92 FDR 13W88 LOST/RESTORED 
20:10 224.98 CLOSED/OPENED BKR 101 

20:10 224.98 CLOSED/OPENED BKR 103 

20:10 224.98 OPENED/CLOSED BKR 101 

02:10 30.00 OPENED/CLOSED BKR 102 ASSUMED CL 

16:23 10.92 FDR 95891 OOS/IS 
14:36 9.57 FDR 95332 OOS/IS 
14:36 9.57 FDR 96952 OOS/IS 
00:30 6.77 TRIPPED/CLOSED GT-2F 
17:08 25.37 FDR 95891 OOS/IS 
13:44 37.52 FDR 95891 OO/IS 
05:23 4.30 FDR 95891 OOS/IS 
02:35 24.42 FDR 95891 OOS/IS 
18:25 18.77 FDR 96951 OOS/IS 
23:50 61.48 FDR 96952 OOS/IS 
21:22 17.90 FOR 96951 OO IS 
18:00 13.18 FDR 96952 OOS/IS 

.13:32 0.00 FR 96951 OOS/IS 

.18:03 13.12 FDR 96951 OOS/IS 
114:10 141.93 FDR 33332 OOS/IS 
113:40 12.40 OPENED/CLOSED BT 5-6 

12:10 10.90 OPENED/CLOSED BT 5-6 S 

106:46 11.10 CLOSED/OPENED BKR 103 ASSUMED Of 

806:46 11.10 OPENED/CLOSED BKR 101 ASSUMED CI 

806:46 11.10 FOR 13W88 OOS/IS 
23:56 26.85 CLOSED/OPENED GT-BT 

823:56 26.85 OPENED/CLOSED GT-2F

Source 

SRO 
SRO 
SRO 

SED WHEN 95331 IS SRO 
SRO 
SRO 
SSED WHEN BT5-6 CLOSED RO 

-O 

SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 

OSED WE;RO 
SRO 
SRO 
SRO SRO 
§RO 
SRO 

SRO 

§RO 
S-RO 
S§RO 
SRO 

SROd 
SRO 

PENED WHEN 13W88 I/S S§RO0 

LOSED WHEN 13W88 I/S SRO 

-RO 
SRO



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

ACO FDR 12/11/88 07:02 12/11/88 22:48 15.77 FDR 13W93 OOS/IS SRO 

ACO BKR GT 01/10/89 21:43 02/04/89 10:30 588.78 TRIPPED/CLOSED GT-2F SRO 

ACO FDR 01/10/89 21:43 01/31/89 20:40 502.95 TRIPPED/RETURN FDR 13W93 SRO 

ACO BKR GT 01/10/89 22:12 01/12/89 09:45. 35.55 CLOSED/OPENED GT-BT ASSUMED OPENED WHEN 13W92 OS SRO 

ACO FDR 01/10/89 22:12 01/12/89 09:45 35.55 FDR 13W92 IS/OOS SRO 

ACO FDR 01/11/89 00:08 01/11/89 22:58 22.83 FDR 95891 OOS/IS SRO 

ACO BKR GT 01/12/89 14:00 02/04/89 10:16 548.27 CLOSED/OPENED GT-BT SRO 
ACO FDR 01/12/89 14:00 01/17/89 18:20 124.33 FDR 13W92 IS/OOS ASSUMED OOS TIME SRO 
ACO FDR 01/21/89 05:46 01/21/89 09:35 3.82 FDR 13W88 OOS/IN SERVICE. SRO 
ACO BKR 01/21/89 07:20 01/21/89 09:35 2.25 CLOSED/OPENED BKR 103 SRO 
ACO BKR 01/21/89 07:20 01/21/89 09:35 2.25 OPENED/CLOSED BKR 101 SRO 

ACO BKR 02/07/89 18:05 02/08/89 08:52 14.78 CLOSED/OPENED BKR 103 SRO 
ACO BKR 02/07/89 18:05 03/25/89 16:15 1102.17 OPENED/CLOSED BKR 101 SRO 
ACO BKR GT 03/06/89 17:08 04/08/89 11:30 786.37 TRIPPED/CLOSED GT-2F SRO 

ACO FDR 03/06/89 17:08 04/08/89 11:30 786.37 FDR 13W93 OOS/IS SRO 

ACO BKR GT 03/06/89 17:52 04/08/89 11:30 785.63 CLOSED/OPENED GT-BT SRO 
ACO FDR 03/06/89 17:52 03/11/89 00:00 102.13 FDR 13W92 IS/OOS ASSUMED OOS TIME SRO 

ACO BKR 03/25/89 16:25 03/26/89 22:25 30.00 CLOSED/OPENED BKR 102B ASSUMED OPENED TIME SRO 

ACO FDR 04/04/89 02:40 04/07/89 20:30 89.83 FDR 13W92 OOS/IS SRO 

ACO FDR 04/04/89 05:24 04/05/89 21:46 40.37 FDR 95332 OOS/IS SRO 
ACO BKR 04/12/89 00:25 04/16/89 14:27 110.03 OPENED/CLOSED BKR5-6 (FAILED TO CLOSED AT 14:15) SRO 

ACO BKR 04/12/89 00:25 04/16/89 14:15 109.83 OPENED/CLOSED BKR5-6S SRO 

ACO FDR 04/19/89 03:21 04/19/89 04:06 0.75 FDR 95332 OOS/IS SRO 

ACO FDR 04/19/89 03:21 04/19/89 04:06 0.75 FDR 96952 OOS/IS SRO 
ACO BKR MOD 04/22/89 01:10 04/22/89 01:45 0.58 F-4 FAILED TO OPEN DUE TO EXCESSIVE ARCING SRO 

ACO BKR 04/22/89 01:10 04/22/89 20:47 19.62 OPENED/CLOSED BT 2-6 ASSUMED CLOSED WHEN 95331 IS SRO 

ACO FDR 04/22/89 01:10 04/22/89 20:47 19.62 FDR 95331 OOS/IS SRO 

ACO FDR 04/27/89 00:00 04/27/89 16:21 16.35 FDR 13W92 OOS/IS SRO 

ACO BKR GT 04/27/89 07:25 04/27/89 16:21 8.93 OPENED/CLOSED GT-2 SRO 

ACO BKR GT 04/27/89 07:45 04/27/89 16:15 8.50 CLOSED/OPENED GT-BT SRO 

ACO BKR GT 04/28/89 08:43 04/28/89 18:03 9.33 CLOSED/OPENED GT-BT SRO 

ACO FDR 04/29/89 09:51 04/29/89 19:14 9.38 FDR 95891 OOS/IS SRO 

ACO BKR 05/07/89 21:35 05/29/89 01:31 507.93 OPENED/CLOSED BT5-6 SRO 

ACO BKR 05/07/89 21:35 05/29/89 00:32 506.95 OPENED/CLOSED BT5-6S SRO 
ACO FDR 05/07/8921:44 05/29/89 01:31 507.78 FDR 33332 OOS/IS SRO 

ACO BKR GT 05/08/89 03:38 05/15/89 01:39 166.02 CLOSED/OPENED GT-35 SRO 

ACO BKR GT 05/08/89 04:03 05/15/89 01:39 165.60 CLOSED/OPENED GT-36 SRO 

ACO BKR 05/08/89 05:03 05/09/89 07:30 26.45 OPENED/CLOSED BT 2-6 SRO 

ACO FDR 05/08/89 05:03 05/09/89 07:30 26.45 FDR 95331 OOS/IS SRO 

ACO BKR MOD 05/08/89 05:18 05/15/89 01:03 163.75 OPENED/CLOSED MO BK5 SRO 

ACO FDR 05/15/89 00:57 05/15/89 01:08 0.18 DEENERGIZED/ENERGIZED FDR 95331 SRO 

AC0 BKR 05/30/89 00:50 05/30/89 06:01 5.18 OPENED/CLOSED BT 2-6 ISRO
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System EQ Type Start Date End Date Duration Event Description Notes Source 

ACO FDR 05/30/89 00:50 05/30/89 06:01 5.18 FDR 95331 OOS/IS SRO 

ACO FDR 05/31/89 23:05 06/01/89 03:14 4.15 FDR 95331 OOS/IS SRO 

ACO FDR 06/03/89 06:09 06/04/89 12:09 30.00 FDR 13W89 LOST/IS ASSUMED I/S TIME SRO 

AC0 BKR 06/06/89 00:25 06/09/89 08:45 80.33 OPENED/CLOSED BT 5-6 (FAILED TO CLOSE, REPAIRED) RO 

ACO FDR 06/06/89 03:11 06/09/89 08:45 77.57 FDR 95332 OOS/IS ASSUMED I/S WHEN BT5-6 CLOSED SRO 

ACO FDR 06/13/89 09:35 06/13/89 16:45 7.17 FDR 95891 OOS/IS SRO 

ACO FDR 06/13/89 09:35 06/13/89 16:45 7.17 FDR TA-5 OOS/IS SRO 

AC0 _DR 06/14/89 08:38 06/14/89 17:17 8.65 FDR 95891 OOS/IS SRO 

ACO FDR 06/14/89 08:38 06/14/89 17:17 8.65 FDR TA-5 00S/IS SRO 

ACO FDR 06/15/89 05:03 06/16/89 00:46 19.72 FDR 95891 OOS/IS SRO 

ACO FDR 06/19/89 02:06 06/19/89 16:36 14.50 FDR 96951 OOS/IS SRO 

ACO FDR 06/20/89 06:13 06/20/89 17:44 11.52 FDR 96951 OOS/IS SRO 

ACO FDR 06/21/89 04:53 06/21/89 10:01 5.13 FDR 96951 OOS/IS SRO 

ACO FDR 06/22/89 05:12 06/22/89 13:38 8.43 FDR 96951 OOS/IS SRO 

ACO BKR 07/01/89 22:16 07/03/89 04:16 30.00 OPENED/CLOSED BT 2-3 ASSUMED OPENED TIME SRO 

ACO FDR 07/01/89 23:55 07/03/89 03:53 27.97 FDR 13W94 OOS/IS SRO 

ACO FDR 07/02/89 22:05 07/02/89 23:28 1.38 FDR 95331 OOS/IS ( DUE TO BT 2-6 ARCING) SRO 

ACO BKR 07/13/89 08:38 07/13/89 13:12 4.57 TRIPPED/CLOSED CP-1 (480V BKR FOR POL). SRO 

ACO BKR 07/13/89 08:38 07/13/89 13:06 4.47 TRIPPED/CLOSED CT-CP (6.9KV BKR FOR POL). SRO 

ACO BKR GT 07/13/89 08:38 07/13/89 13:03 4.42 TRIPPED/CLOSED GT-2F SRO 

ACO BKR 07/18/89 02:30 07/18/89 18:45 16.25 CLOSED/OPENED BKR 102 SRO 

ACO BKR 07/18/89 02:30 07/18/89 18:45 16.25 CLOSED/OPENED BKR 103 SRO 

ACO BKR 07/18/89 02:30 07/18/89 18:45 16.25 OPENED/CLOSED BKR 101 SRO 

ACO FDR 07/18/89 02:30 07/18/89 18:45 16.25 FDR 13W88 OOS/IS SRO 

ACO FDR 07/20/89 06:07 07/20/89 15:31 9.40 FDR 13W92 OOS/IS SRO 

ACO FDR 08/05/89 05:34 08/05/89 13:57 8.38 FDR 96952 OOS/IS SRO 

ACO BKR 08/10/89 17:12 08/11/89 18:18 25.10 CLOSED/OPENED BKR 103 SRO 

ACO BKR 08/10/89 17:12 08/11/89 18:18 25.10 OPENED/CLOSED BKR 101 SRO 

ACO FDR 08/10/89 21:47 08/11/89 19:07 21.33 FDR 13W88 OOS/IS SRO 

ACO FDR 08/19/89 05:30 08/19/89 23:26 17.93 FDR 96952 0OS/IS SRO 

ACO BKR 08/27/89 05:58 08/27/89 18:23 12.42 CLOSED/OPENED BKR 103 SRO 

ACO BKR 08/27/89 05:58 08/27/89 18:23 12.42 OPENED/CLOSED BKR 101 SRO 

ACO FDR 08/27/89 05:58 08/27/89 18:23 12.42 FDR 13W88 OOS/IN SERVICE. SRO 

ACO BKR 08/28/89 10:42 08/28/89 13:45 3.05 CLOSED/OPENED BKR 103 SRO 

ACO - BKR 08/28/89 13:25 08/29/89 19:25 30.00 GLOSED/OPENED BKR 102 ASSUMED THE OPENED TIME SRO 

ACO FDR 08/28/89 17:45 08/29/89 10:17 16.53 FDR 13W84 OOS/IS SRO 

ACO FDR 09/03/89 00:07 09/03/89 00:22 0.25 FDR 96951 OOS/IS SRO 

ACO BKR GT 09/27/89 12:16 10/19/89 21:52 537.60 TRIPPED/CLOSED GT-2F SRO 

ACO FDR 09/27/89 12:16 10/11/89 10:45 334.48 TRIPPED/CLOSED FDR 13W93 SRO 

ACO FDR 09/28/89 01:35 09/28/89 01:53 0.30 FDR 96951 OOS/IS SRO 

ACO FDR 09/29/89 05:05 10/11/89 10:45 293.67 FDR 13W93 OOS/IS SRO 

AGO FDR 10/09/89 07:20 10/09/89 11:09 3.82 FDR 96952 OOS/IS SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

AC0 FDR 10/09/89 10:15 10/21/89 16:42 294.45 FDR 33332 TRIPPED/IS SRO 

ACO FDR 10/09/89 10:15 10/19/89 16:22 246.12 FDR 95332 (33332 L&M) OOS DUE TO FAULT 

ACO BKR 10/09/89 11:20 10/21/89 16:25 293.08 OPENED/CLOSED BT 5-6 SRO 

ACO BKR 10/09/89 11:20 10/21/89 16:08 292.80 OPENED/CLOSED BT 5-6S SRO 

AC0 BKR GT 10/18/89 15:52 10/19/89 21:52 30.00 CLOSED/OPENED GT-BT ASSUMED CLOSED TIME SRO 

AC0 FDR 10/20/89 00:00 10/20/89 12:21 12.35 FDR 13W88 OOS/IS SRO 

ACO FDR 10/21/89 11:55 10/21/89 12:21 0.43 TRIPPED/IS FDR 13W88 SRO 

ACO FDR 12/11/89 00:37 12/15/89 15:20 110.72 FDR 95891 OOS/IS SRO 

ACO BKR GT 01/21/90 19:30 01/21/90 22:02 2.53 LOST/CLOSED BKR GT-2F SRO 

ACO FDR 01/21/90 19:30 01/22/90 21:12 25.70 FDR 13W87 LOST/IS SRO 

ACO BKR 01/21/90 21:37 01/22/90 21:12 23.58 CLOSED/OPENED BKR 103 SRO 

ACO BKR 01/21/90 21:37 01/22/90 21:12 23.58 OPENED/CLOSED BKR 102 __SRO 

ACO BKR GT 02/01/90 13:15 02/01/90 13:32 0.28 TRIPPED/CLOSED GT-2F !SRO 

ACO FDR 02/01/90 13:15 02/01/90 13:37 0.37 FDR 13W88 TRIPPED/IS ISRO 

ACO BKR 03/09/90 14:59 03/09/90 16:02 1.05 OPENED/CLOSED BT 5-6 SRO 

ACO FDR 03/15/90 00:20 03/16/90 23:23 47.05 FDR 95332 OOS/IS SRO 

ACO BKR GT 03/19/90 11:40 03/20/90 04:25 16.75 CLOSED/OPENED GT-35 ASSUMED OPENED WHEN ST5 CLOSED SRO 

ACO BKR GT 03/19/90 11:40 03/20/90 04:25 16.75 CLOSED/OPENED GT-36 ASSUMED OPENED WHEN ST6 CLOSED SRO 

ACO BKR 03/19/90 12:39 03/20/90 02:48 14.15 OPENED/CLOSED BT 2-6 ASSUMED CLOSED WHEN 95331 IS SRO 

ACO BKR 03/19/90 12:39 03/20/90 02:49 14.17 OPENED/CLOSED BT 4-5 ASSUMED CLOSED WHEN 33332 IS SRO 

AC0 BKR 03/19/90 12:39 03/20/90 02:30 13.85 OPENED/CLOSED BT 5-6 SRO 

ACO BKR MOD 03/19/90 12:39 03/20/90 02:00 13.35 OPENED/CLOSED MO BK5 ASSUMED OPENED WHEN F4 & BT5-6S SRO 
OPENED 

ACO BKR 03/19/90 12:50 03/20/90 02:05 13.25 OPENED/CLOSED BT 5-6S SRO 

ACO BKR 03/31/90 09:05 04/01/90 09:30 24.42 CLOSED/OPENED BKR 102 ASSUMED OPENED WHEN BKR 103 SRO 

ACO BKR 03/31/90 09:05 04/01/90 09:30 24.42 CLOSED/OPENED BKR 103 SRO 

ACO BKR 03/31/90 09:05 04/01/90 09:30 24.42 OPENED/CLOSED BKR 101 SRO 

ACO DR 03/31/90 21:16 04/01/90 09:30 12.23 FDR 13W88 OOS/IS ASSUMED I/S WHEN BKR 101 CLOSED SRO 

ACO FDR 04/01/90 17:40 04/01/90 17:46 0.10 FDR 95331 OOS/IS SRO 

ACO FDR 04/14/90 01:32 04/14/90 01:57 0.42 FOR 95331 OOS/IS SRO 

ACO FDR 04/14/90 01:32 04/14/90 01:57 0.42 FDR 96951 OOS/IS SRO 

ACO FDR 04/16/90 02:49 04/16/90 03:08 0.32 FDR 95331 OOS/IS SRO 

ACO FDR 04/16/90 02:49 04/16/90 03:08 0.32 FDR 96951 OOS/IS §RO 

AC0 BKR 05/10/90 00:44 05/10/90 01:15 0.52 OPENED/CLOSED CP-1 SRO 

AC0 BKR GT 05/10/90 00:44 05/12/90 03:42 50.97 OPENED/CLOSED GT-2F. SRO 

ACO BKR 05/10/90 01:15 05/12/90 03:32 50.28 CLOSED/OPENED BKR GT-BT (FAILED TO CLOSE AT 5/10/90 SRO 

ACO FDR 05/10/90 03:08 05/12/90 03:55 48.78 FDR 13W93 OOS/IS SRO 

ACO BKR 05/12/90 03:32 05/12/90 03:42 0.17 OPENED/CLOSED CP-1 SRO 

ACO BKR GT 05/29/90 20:40 05/31/90 18:18 45.63 OPENED/CLOSED GT-2F SRO 

ACO FDR 05/31/90 02:28 05/31/90 18:18 15.83 FDR 13W93 OOS/IS SRO 

ACO FDR 06/10/90 12:00 06/11/90 13:10 25.17 FDR 13W84 OOS/IS SRO 

ACO jKR 06/12/90 12:33 06/12/90 13:45 1.20 CLOSED/OPENED BKR 102 ASSUMED OPENED WHEN BKR 103 SRO
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System EQ Type 

ACO BKR 
AC0 BKR t 

ACO FDR 
AC0 FOR 

ACO FDR 
ACO BKR 
AC0 BKR 

ACO BKR 
ACO BKR 
ACO FDR 
ACO BKR 
ACO BKR 
ACO FDR 
AC0 FDR 

ACO BKR 
A C BKR 
ACO FDR 
AC0 BKR 

ACO BKR GT 
ACO FDR 

ACO BKR BT 
ACO BKR BT 
AC-O BKR 
ACGO BKR 
ACO F-R 
ACO FDR 
ACO BKR 
ACO BKR GT 
ACO FDR 

ACO BKR GT 
ACO BKR GT 
ACO BKR 
ACO BKR 
ACO -BKR 
ACGO FO-DR 
ACO §KR MOD 
ACO FOR 
ACO BKR 
ACO BKR 
ACO FOR 
,ACO BKR

Table F3 System Operation Log 

Start Date End Date Duration Event Description Notes Source 

20. C.SED/ PEN D KR 103 SRO
U0I12/9U 12:33 uo/1219

I 9AIAPFNFflIC[OSED BKR 101
/12/WJ~ ' I. 0 -.. L.. .1~ nr~Il~OA 119

06/16/90 00:00 
06/16/90 00:19 
07/22/90 22:45 
07/23/90 00:29 
07/23/90 00:29 
07/30/90 12:49 
07/30/90 12:49 
07/30/90 12:49 
08/10/90 12:30 
08/10/90 12:30 
09/08/90 04:35 
09/09/90 04:36 
09/22/90 02:13 
09/22/90 02:13 
09/22/90 05:00 
09/28/90 19:52 
09/28/90 19:52 
09/28/90 19:52 
10/03/90 13:25 
10/03/90 13:25 
10/24/90 16:55 
10/24/90 16:55 
10/24/90 21:55 
10/24/90 23:38 
10/29/90 03:20 
10/29/90 03:20 
10/29/90 03:20 
10/30/90 04:26 
11/02/90 09:32 
11/02/90 09:32 
11/02/90 10:42 
11/02/90 10:4 
11/02/90 11:13 
11/02/90 11:13 
1- 1/02/9011:45 
11/23/90 20:49 
11/25/90 23:25 
11/25/90 23:25 
12/03/90 00:50 
12/03/90 00:55

061690112 .35l FD 13W82 ,.. ... .... ...  
. . . .. .. . . f17

06/16/90 11:24
V 9 on fnR Q RQMfilfl5II5S

5 2220 FDR 96951 OOVIS con
07/..3 18:24 17.~Q C.LOL E R 103
07/23/90 18:24 17.92 OPENED/CLOSED BKR 102 SRO

90U.... 055 10 CLOSD/O ENE BK 103. ' ar~f *tk lIOffC P.~~~UM~~L6 UrI4SJVR1P4IOvnatAl bA ~ 41 1I OPFNEDICLOSED BKR 101
08/01/90 05:55

naltillon 1O'nR

41.10TFOR 13W88 005/IS 
6.581 CLOSED/OPENED BKR 103
658 COSEND/CLOSED BKR 102

09/08/90 20:10 
09/09/90 18:30 
09/22/90 18:32 
09/22/90 18:32

15.58 
13.90 
16.32 
"n ' 9

FDR 96952 DOS/IS 
FDR 96952 QOS/IS 
CLOSED/OPENED BKR 103
,lNpnl.IO5FflRKR 101

09/23/90 04:30 23.50 
09/29/90 17:36 21.73 
09/29/90 16:17 20.42 
09/29/90 16:17 20.42 
10/03/90 13:56 0.52 
10/03/90 13:52 0.45 
10/25/90 09:40 16.75 
10/25/90 09:40 16.75 
10/25/90 09:40 11.75 
10/25/90 20:30 20.87 
10/30/90 02:00 22.67 
10/30/90 02:10 22.83 
10/30/90 02:00 22.67 
10/30/90 16:36 12.17 
11/16/90 04:10 330.63 
11/16/90 04:10 330.63 11/15/90 22:05 323.38 
11/15/90 22:05 323.38 
11/20/90 14:17 435.07 
11/20/90 14:17 435.07 

11/14/90 14:25 290.67 
11/24/90 10:07 13.30 
11/30/90 23:25 120.00 
11/30/90 23:25 120.00 
12/04/90 07:50 31.00 
12/04/90 07:50 30.92

FOR 13W88 005/IS 
C LOSED/OPENED-BKR GT-BT 
OPENED/CLOSED GT-2F

TRIPPPED/CLOSED BT 5-6 (PERSONNEL IN 138KV YARD 
TRIPPPED/CLOSED BT 5-6S (PERSONNEL IN 138KV YARD 

CLOSED/OPENED BKR 103 

OPENED/CLOSED BKR 102 
FDR 13W87 OS/IS 
FR13W84 OS/IS 
CLOSED/OPENED BKR GT-BT 

OPENEDICLOSED GT-2F 

FR 13W92 IS/DOS 
FDR 95332 DOS/IS 
CLOSED/OPENED GT-35

CLOSED/OPENED GT-36 
)PND/CLOED BKR BT 4-5 

OPENED/CLOSED BKR BT 3-4 
OPENED/CLOSED BKR BT 5-6 

FDR 95331 DOS/IS 
OPENED/CLOSED MO BK6 
FDR 95891 OS/IS 
OPENED/CLOSED BKR BT 1-2 
O-PENED/CLOSED BKR BT 3-4 
FDR 33332 OS/IS (HIT ON BKR) 
O-PENED/CLOSED BKR BT 3-4

Ii ____________________________________

(ASSUMED CLOSED WHEN 13w93 IS

ASSUMED CLOSED TIME 

ASSUMED CLOSED WHEN 95331 IS 

ASSUMED CLOSED TIME 
ASSUMED CLOSED TIME 

ASSUMED CLOSED TIME

SRO 
SRO 
SRO 
SRO

SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO _ 

SRO 
SRO 
SRO 
SRO 
SRO 

SRO _ 

SRO

F-32 0

0OU
ASSUMED CLOSED WHEN V3 8800S
ASSUMEDU OPEI=NEDU VWHENI 13W88o

U08

-

: 1 .  1,--

11.08 FDR 13W92 IS/OOS t ----

08/01/90 05-55 41.

/90 1905
08/10/90 19:05 6.
UUI IUIgU I ,Vv v .................

16321OPENED/CLOSED BKR 101

FDR 13W93 OOS/IS

-Ii

1 " 'A;

RIIRIOn 11 '91 11 35 I-L]R 13WI Z UU; /I;

7

--6-/23/90 20
UI

11 f I::rt lO, WQ'3 I INNR



Table F3 System Operation Log 

_l.. I I--aai---i-fl I ng urr-

~~rarr~0 uare 3-4u OOS/ISi-.. ASSUMED BT3-4S I/S TIMESystem 
ACO 
ACO 
ACO
ACO 
ACO 

ACO 
AC-O 
ACO 
ACO 
AC-O 
ACO 
AGO 

ACO 
ACO 
ACO 
ACO0 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
ACO 
FACO 

ACo 
ACO 
ACO 
ACO 
ACO 
AC-O
ACO 

ACO 

ACO 

ACO 

AGO

EQ Type 
BKR 
BKR 
BKR 

BKR 
BKR 
BKR 
BKR 

FDR 
BKR 
BKR 
FDR 

BKR 

FDR 
BKR 
BKfR 
FDR 
FDR 
FDR 
FDR 

FDR 
FDR 

FDR 
FDR 
PFDR 
FDR 

FDR 

FDR 
FDR 

BKR 

-FD- -R

-02/18/91 05:13 
02/18/91 05:13 
02/18/91 05:13 
02/18/91 05:13 
02/18/91 05:13 
02/19/91 07:04 
0219/91 08:00 
02/19/91 08:06 

02/20/91 09:20 
03/089 10.3 03/08191116:30 

03/08/91 16:30 
03/08/91 16:16 
03/11/91 07:16 
03/111/91 07:16 

03/12/91 05:31 
03/13/91 01:00 
03/13/91 05:21 
03/18/91 10:00 
03/18/91 13:03 
03/20/91 17:45 
03120191 23:45 

--3/20/9123:45 
--3/20/91 23:45 
03/27/91 04:02 

01791 04:02

12069151 .00l~Mt~ OPNE GT- P f2I RflM(I

01289 1130 OPNCLS I.JU 102IY s-',B-'-.-' DAMAGED) 71 711'7AIR7flfl- -I5

012791 .70lC 870OS/)ISNIIU

RI %~IDPEN/CL0SE BKR BT2-31 .  
02/04/91 18:59 23 OPEN/CLOSE BKR BT2-3

61 23IOPEN/CL0SE BKR 5V3-4 
I 4- 7ZIIiiLI........ 

1
, IAO .a~ 02049 18:59 23OE/LS I T-

9R0 R9i FEEDER 95891 OOS/IS

4

.  
14.(

-62159 20:54-- 266 FEE959 OS 1 14n.)

OPENED/CLOSED BKR CE-101
Fvf.................

12/05/9009:10 
01/26/91 14:45 
01/26/91 14:45 
01/26/91 17:48 
020291 05:45 
02/02/91 05:45 
02/02/91 05:45 
02/05/91 00:17 
02/09/91 10:42 
02109/9110:42 
02/09/91 10:42

--..--------------- .

OPEN/CLOSE BKR BT1-2
14.00 OPEN/CLOSE BKR F7 
14.00 FEEDER 95891 OOS/IS (FOR REMOVE TR.1)

OPEN/CLOSE BKR BT2-3 
OPEN/CLOSE BKR F7 

FEEDER 95332 ROAS (FOR PROTECTION ON BK 1) 

FEEDER 96951 IS/OOS (FOR PROTECTION ON BK 11) 

FEEDER 96952 IS/OOS (FOR PROTECTION ON BK 11) 

FEEDER 95332 DOING ECHECKS 
FEEDER Y-88 ON WORKINGIIN SERVICE 

FEEDER W-93 RELAY CALIB. CHECKS 
FEEDER 95332 RELAY CALIB. CHECKS 
FEEDER 95891 DOING RELAY CHECK 
FEEDER 95951 DOING RELAY CHECK 
FEEDER 95952 DOING RELAY CHECK 
FEEDER 95891 PERFORMING RELAY CHECK 
FEEDER 96951 PERFORMING RELAYBC 
FEEDER 95952 PERFORMING RELAY CHECK 
FEEDER 95951 OOS/IS 
FEEDER 95332 OOS/IS 
FEEDER 95951 OOS/IS 
FEEDER 96951 RELAY CALIB. CHECKS 
F-EEDER 96952 RELAY CALIB. CHECKS 
FEEDER 95331 OOSI IS 

CLSED/OPENED BKR BT 4-5 
CLOSED/OPENED BKR BT 5-6 
FEEDER 95332 OOS/IS 
FEEDER 95331, OOS/IS 
FEEDEnR 96951 OOS/IS

02/18/91 17:50 12.62 
0/8/91 17:50 12.62 

02/18/91l 17:50 -12.62 
02/18/91 17:50 12.62 
02/18/91 17:50 12.62 
02/19/91 17:55 10.85 
02/23/91 16:02 104.03 
-02/19/91 11:06 3.00 
0/09 12:20 -3.00 
03/08/91 16:30 6.00 
03/08/91 16:30 -0.00 
03/08/91 16:30 0.00 
-O3/11/91 17:25 10.15 
063/11/191 17:25 10. 151 
03/11/91 17:25 10. 15 
03/12/91 16:54 11.38 
03/13/91 05:08 4.13 
03/13/91 20:00 14.65 
03/18/91 13:03 3.05 
-O3/18/91 16:03 .3.00 
03/20/91 23:45 6.00 
03/22/91 05:45 30.00 
Of3-/22/91 05:45 -30.00 
03/22/91 05:4 30.00 
03Y 79117-.43 136 
03/27/91 17:4 13.68

ASSUMED OOS WHWN BKR CE 101 PEN 
ASSUMED 0PNED TIME 
ASSUMED OPENED WHEN 95891 OOS 
ASSUMED OPENED WHEN 95891 OOS 

ASSUMED CLOSE TIME 
ASMED CLOSE TIME 

ASSUMED OOS TIME 
ASSUMED OOS TIME 

ASSUMED END TIME 
ASSUMED END TIME 

ASSMED END TIME 

ASSUMED OPENEDTM 
ASSUMED OPENED TIME 
ASSUMED I/S TIME 

ASMD I/S WHEN 95331 I/S

C

SSRO

U'4I) I4tt"(

F-33

-. - ---.- I

]ZU4 UU :D IIalg ,Jg -. ~v ,.. 5v0..  .. . ..... .350 30IRI= I3TI :S

tVfIlAl1l 1R' Q

fllAQ1 1R'fQ

/28/91 1130 41.70 CLOSE/OPEN BKR 103

02

02/1
02/11/91 06:25 
ftl l fl 4 4fl."A t'

02/15/91 21:12 
02/16/91 20:05 
02/16/91 20:05

1 02/109 : 415N 3L05 FEEDE 138 O SIS

02/15/91 21:00 
02/16/91 06:05 
02/16/91 06:05

Rt 9" . (' Pl:;N/RI O. F BKR 1"3I1 A1(34 t Q.r Q

rt')llr lQ1 N. a

I1 1 UU. - J -Ir .# - v v ,v, ..............

3 7:)
"4 r K

0

O0

System 

AC0 
AC0 
AC0 
AC0 
AC0 
AC0 
AC0 
AC0 
AC0 
AP.n

rl4 lq"lt't4 4*). '7

4/1 1859 6123 OPEN/CLOSE BKR F3

0 -;5 4 3 JT2 CLOSED/OPENED BKR CE-1 03
372 , .

I

! % ,

1400 ,

2005 02/16/91 06:05 02/16 :

ISource
I

l 101EeSr ,, ti I=uant rla rrinfinn

O •I/"' , ,)UI¥11IU I..111./ i UlVlbn nn C)PFNi-I] G I -UP

a I 't n IPt 4 4 4 .q/'

01 7fl 1"4WR7 ( 11.

At 713 10. F/{}PI-N HKI'( lU3
U

RO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
§RO 
SRO, 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
§-R-O 
§R-0 
-§R
-§R-O 
SRO 
SRO 
SR-0 
SRO 
SRO 
SRO 
SRO 
-§R-O 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SR-0 
SRO 
§RO 
SRO



System EQ Type 

ACO FDR 
AGO BKR 
AGO BKR 
ACO FDR 
AGO FDR 

ACO FDR 

AGO BKR 
ACO BKR 

ACO FDR 
ACO BUS 
ACO FDR 
ACO FOR 
ACO FDR 
AGO FOR 
cO FDR 
KC-O BKR MC 
AC-O BKR MC 
ACO BKR MC 
ACO FDR 
A-O BKR M 
AC-O FOR 
ACO BKR M 
ACO BKR M 
A O FOR 
AGO FOR 
AGO BKR 
AO FDR 

ACO FDR 
ACO FDR 

ACO FDR 
ACO FOR 
ACO BKR 
AGO FOR 

AGO BKR 
ACO FDR 

ACO BKR 
AGO BKR

Table F3 System Operation Log 

Start Date End Date Duration Event Description Notes )urce 

04/03/91 13:18 04104191 13:18 24.00 FEEDER 95952 RELAY CALIBRATION ASSUMED END TIME SRO 
04/04191 20:15 04/12191 10:38 182.38 GLOSED/OPENED BKR GE-i103 (TIE) 

SRO 

04/04/91 20:15 04/12/91 10:38 182.38 OPENED/CLOSED BKR CE-1 02 SRO 

6 /-0/91 -ASSUMED QOS WHEN BKR GE-i 02 OPEN SRO 
04104191 20:15 04/06/91 02:53 30.63 FEEDER 13W87 OOS/IS ASSUMED iS TIE B RE-10S AGAN RO 

4/09/91 04:47 04/10/91 04:30 23.72 FEEDER 95891 OOS/IS ASSUMED IIS TIME BEFORE OOS AGAIN RO 

04/10/91 04:30 04/10/91 20:49 16.32 FEEDER 95891 OOS/IS 
SRO 

5 
SRO 

04/11/91 05:16 -04/11/91 20:13 14.95 FEEDER 95891 OOS/IS 
RO 

04/12/91-05:55 04/12/91 18:37 12.70 FEEDER 95891 OOS/IS 
SRO 

04/1 2/91 21:15 04/16/91 06:20 81.08 GLOSED/OPENED BKR CE-103 (TIE) SRO 

04/12/91 21:15 04/16/91 06:20 81.08 OPENED/CLOSED BKR CE-1 01 SRO 

04/12/91 23:20 04/14/91 04:10 28.83 FEEDER 13W88 OOS/IS 
--RO 

04/13/91 16:45 04/13/91 17:45 1.00 FEEDER 95891 OOS/IS 
SRO 

04/29/91 08:38 04/29/91 11:38 3.00 FEEDER 95952 RELAY CALIBRATION ASSUMED END TIME SRO 

05/23/91 18:26 05/04/91 16:25 1085 SYN. BUS OOS/IS MRO 

05/23/91 18:26 05/22/91 09:03 30.12 FEEDER 93331 OOS/IS SSUMED I/S TIME SRO 

05121/91 18:47 05124/91 04:10 9.538 EEDER 33332 OOSDIS 
EDER 95331 IS/OOS ASSUMED OOS TIME 2RO 

-0O5/21/91 03:01 05/23/91 17:33 72.UFEEDER 95332 OOS/IS 

-05/21/91 0301 05/231/91 17:33 62.53 FEEDER 95952 OOS/IS 3D --6-/2900:05 -0W 5/23 / 9 116 -16 -40.18 OPEN/CLOED-MOD BT5-6N -R

D 05/22/91 10.25 05/23/91 16:16 2.72 OENED/CLOSED MOD BT5-6 

6D 5/22/91 11:25 0/0/9116:16 28.85 OPENED/CLOSED MOD BT5-6S 

05/23/91 16:50 05/24/91 00:00 7.17 Feeder 95332 out of service.  

D 052191 18:2 5 05/24/91 04:33 10.12 EMED-L 05-6/ 

05623/91 18:2 6 06524/91 04:33 10.12 FEEDER 9 532 00/IS 

D 05/2/91 18:47 0/30/91 0410 1.1 OPENED/CLOSED MOD BT5-6S 

)D 05/23/91 20:50 0/291 4 :3 . S D BT- ARSSUMED END WHEN 33332 I/SO 

05/24/91 04:34 06/0/91 21:53 20 O9.32 -EDER 96951 OOS/IS 
S

6-5/25/91 02:.17 -C-/525/9105-.00 2.7 SWITCHING ON 96951+95332 
§R 

06/01 /1 0 1:10 06/0 1/9 1 02 2 5 1 .25 D C O -S E  
B ---R-B T

- 2-6  
S 

06/0119 01:10 06/-/9 02 25- .25 An.EEDER 95331 O O ISSR 
06/0119 205300 19 21:53l 1.00-FEEDER 96952 OOS/IS ASSUMED OOS TIME -§R 

06/01/91 23:52 06/02/91 21:53 22.02 FEDER 96891 OOS/ISSR 

06/03/91 08:25 06/03/91 19:22 10.95 FEEDER 96952 RELAY CHECK 
§

06/19/91 00:15 -O6/19/91 02:21 2. 10 -EEDER 95331 OOS/IS ASSUMED I/S WHEN BT2-6 I/S 

-O6/19/91 00:25 0/19/91 0:1 1.93 BR A KER MOD BT2-6 00SIS 
- R 

06/19/91 05:27 06/20/91 11:27 30.00 FEE 95891 OOS/IS ASSUMED I/S TIMESR 

06/23/91 05:30 06/23/91 18:41 1 3.18 BREAKER BT1 -200S/IS ASSUMED OOS WHEN 96952 SRO 

0-623/9105.-30 6/23/91 18:41 13.18 1 FEDER 96952 OOS/ISSR 

--b6/29/91 08.35 0-i6/30/91 00:41 r7]1 OED/LOSED BKR BT2-3SR 

07/29-83 "Il 1 1.O...0 PNE/LOSED BKR aT2-3
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

AC0 FDR 07/02/91 08:30 07/02/91 18:35 10.08 Feeder 95331 removed from service by Con Ed on a Cat 1 DSRP 
emergency due to problems at breaker BT2-6 

ACO BKR MOD 07/02/91 11:36 07/02/91 18:30 6.90 OPENED/CLOSED MOD F4 SRO 

ACO FDR 07/06/91 05:33 07/06/91 20:22 14.82 FEEDER 95891 OOS/IS (ALL 138KV BKRS I/S AT 22:15) SRO 
AC0 FDR 07/10/91 04:53 07/10/91 23:05 18.20 FEEDER 95891 OOS/IS SRO 

AC0 BUS 07/12/91 05:10 07/12/91 23:55 18.75 MILLWOOD WEST BUS "B" OOS/IS SRO 

ACO BKR 07/19/91 19:37 07/23/91 00:49 77.20 OPENED/CLOSED BKR BT2-3 ASSUMED OPENED WHEN 138KV PRI. SRO 
GND FAULT DET.  

ACO BUS 07/19/91 19:37 07/21/91 01:37 30.00 BUS SECT. 6 PRIMARY GROUND FAULT DET. ASSUMED END TIME SRO 

ACO 07/19/91 19:37 07/21/91 01:37 30.00 138KV PRIMARY GROUND OR CURRENT ASSUMED END TIME SRO 
ACO BUS 07/23/91 15:55 07/24/91 21:55 30.00 BUS SECT. 6 PRIMARY GROUND FAULT DET. ASSUMED END TIME SRO 
ACO BUS 07/23/91 15:55 07/24/91 21:55 30.00 BUS SECT. 6 PRIMARY PHASE FAULT DET. ASSUMED END TIME SRO 

ACO 07/23/91 15:55 07/24/91 21:55 30.00 138KV BACKUP PHASE FAULT DET S-6 ASSUMED END TIME SRO 
ACO BUS 07/27/91 14:41 07/28/91 20:41 30.00 MILLWOOD WEST BUS "B" OOS/IS ASSUMED OOS TIME SRO 
ACO BKR 07/29/91 14:22 07/30/91 20:22 30.00 OPENED/CLOSED BKR BT2-3 ASSUMED OPENED TIME SRO 
ACO BKR 07/31/91 05:30 08/17/91 02:25 404.92 OPENED/CLOSED BKR BT 2-3 SRO 
ACO BKR BT 08/06/91 09:45 08/06/91 10:15 0.50 TROUBLE ALARM ON BT 5-6(STA.AUX.VOITAGE LOW) SRO 

ACO BKR 08/09/91 13:05 08/09/91 13:46 . 0.68 OPENED/CLOSED BKR F3 SRO 

ACO BKR BT 08/20/91 21:00 08/20/91 21:02 0.03 TROUBLE ALARM ON BT 2-3(COMP. RUN TIME RELAY 95/1) SRO 

ACO FDR 08/25/91 04:47 08/25/91 18:40 13.88 FEEDER 95952 OOS/IS SRO 

ACO FDR 09/07/91 17:45 09/08/91 23:45 30.00 FEEDER 95891 OOS/IS ASSUMED I/S TIME SRO 

ACO FDR 09107/91 17:45 09/08/91 23:45 30.00 FEEDER 95952 OOS/IS ASSUMED I/S TIME SRO 

ACO BKR 09/10/91 05:21 09/10/91 23:24 18.05 OPENED/CLOSED BKR BT 2-3 SRO 

ACO FDR 09/30/91 05:00 09/30/91 14:03 9.05 FEEDER 95952 OOS/IS SRO 
ACO FDR 10/03/91 15:20 10/03/91 15:26 0.10 DBA LINE TO CEDO OOS/IS SRO 

ACO FDR 10/27/91 09:10 10/28/91 23:27 38.28 FEEDER 13W84 OOS/IS ASSUMED OOS TIME SRO 

ACO FDR 11/14/91 01:44 11/14/91 16:10 14.43 FEEDER 13W82 OOS/IS SRO 

ACO FDR 12/10/91 05:55 12/10/91 18:14 12.32 FEEDER 95951 OOS/IS SRO 

ACO FDR 12/14/91 09:32 12/15/91 15:32 30.00 FEEDER 95891 OOS/IS ASSUMED OOS TIME SRO 

ACO FDR 12/17/91 07:48 12/17/91 10:53 3.08 FEEDER 96952 OOS/IS (138KV SWITCH FROM 4:24?) SRO 

AC1 INST BUS 32 01/21/85 23:48 01/21/85 23:49 0.02 32 IB BUS LOST/RESET (REACTOR TRIP) SRO 

ACI INST BUS 31 01/21/85 23:49 01/21/85 23:43 0.00 31 IB INADVERTENTLY SWITCH TO BACK UP CAUSING SRO 
MOMENTARY LOSS OF POWER 

AC1 INST BUS 33 01/22/85 22:35 01/22/85 22:36 0.02 33 lB ON BACKUP/NORMAL (DUE TO WORK ON 33 BC) SRO 
AC1 INST BUS 33 07/08/85 11:25 07/09/85 17:25 30.00 33 lB ON BACKUP/NORMAL ON BACKUP TIME SRO 
AC1 INST BUS 33 07/08/85 11:25 07/09/85 17:25 30.00 33A IB ON BACKUP/NORMAL ON BACKUP TIME SRO 

ACI INST BUS 34 07/10/85 09:05 07/11/85 09:08 24.05 34 lB ON BACKUP/NORMAL SRO 

AC1 INST BUS 34 07/10/85 09:05 07/11/85 09:08 24.05 34A IB ON BACKUP/NORMAL SRO 

AC1 INST BUS 31 07/15/85 08:34 07/16/85 14:34 30.00 31 IB ON BACKUP/NORMAL ON NORMAL TIME SRO 

ACI INST BUS 31 07/15/85 08:34 07/16/85 14:34 30.00 31A lB ON BACKUP/NORMAL ON NORMAL TIME SRO 

ACI INST BUS 34 07/16/85 08:38 07/16/85 08:38 0.00 34 IB BUS LOST/RESET SRO 

AC1 INST BUS 31 07/19/85 10:45 07/22/85 15:05 76.33 31 IB ON BACKUP/NORMAL SRO
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System 

AC1 
AC1 
AC1 
AC1 
ACi 
AC1 
AC1 
AC1 
AC1 
AC1 
AC1 
A C1 

AC1 
A l 

KCi

ACI 
ACi 

ACi 
ACI 
AC1 
ACi 
ACI 
A9i 
ACI 
ACI 

AC1I 
ACi 
ACi 
ACi 
ACI 

ACII 
ACi 

ACi 
ACI 
ACI

Table F3 System Operation Log 

End Date [Duration Event Description INotes Source 
. .H 0Ker'IDI AA, 

SRO

A ~7I~A ID Di ie I A~TIPF~FT ff1 IF Tfl 34 INV I RII~PlNLi UN 

.IOIUIIO~ l3.QU U.~.I .J i..' ~ . - -. .. L.. ~C~i~AI TIIA~

08/14/
30 0 3lf1 I ON BAKUI'INORMAL

. . ... JI l I VJfL - A I rllOE

4 a Ir -an nn I A 12 M nA3(l D/irMAMAl

UNr E1 UXV1P IEIIS

1/ /0 44 u.-., [..2 uv -.. " - .- - . . I I -S
11/111/85 07:5 
4414 /CC 4 A nr

EQ Type Start. Date 

INST BUS 32 07/22/85 15:05 
INST BUS 34 08/01/85 13:20 
INSTBUS31 08/13/85 12:35 INST BUS 31 08/13/85 12:35 

INST BUS 33 10/09/85 22:23 
STAT INVERT 11/11/85 07:30 
STAT INVERT 11/11/85 10:04 
STAT INVERT 12/16/85 18:17 
INST BUS 32 12/19/85 05:15 
INST BUS 33 05/12186 04:20 
INST BUS 33 05/12/86 04:20 
STAT INVERT 05/12/86 04:20 
STAT INVERT 06/08/86 07:00 
INST BUS 33 12/23/86 14:45 
INST BUS 33 12/23/86 14:48 
INST BUS 33 12/29/86 09:05 
INST BUS 33 12/29/86 09:12 

STAT INVERT 01/26/87 21:55 
STAT INVERT 02/03/87 18:57 
INST BUS 33 02111/87 17:17 
INST BUS 33 02/11/87 17:17 
INST BUS 34 02/11/87 17:17 
INST BUS 34 02/11/87 17:17 
INST BUS 33 0211 1/87 23:15 
INST BUS 34 02/12/87 22:36 
INST BUS 34 02/12/87 22:36 
INST BUS 31 05/04/87 12:43 
STAT INVERT 05/04/87 12:43 

'AT INVERT 06/07/87 01:50 
STAT INVERT 06/07/87 01:50 
INST BUS 33 06/07/87 02:04 
INST BUS 33 06/07/87 02:04 
INST BUS 33 06/10/87 08:40 
INST BUS 33 06/10/87 08:40 
STAT INVERT 06/10/87 08:40 
INST BUS 34 06/10/87 16:18 
INST BUS 34 06/10/87 16:18 
STAT INVERT -0-6/10/87 16:20 
INST BUS 31 06/11/87 21:57 
STAT INVERT 06/11/87 21:59 
INST BUS 31 06/12/87 06:00 
INST BUS 32 06/13/87 10:25

2 O7I2'~ IMV ~WAPPFD TO ALT/NORMAL
'1 07 '12 INV ONWAPORALNRA

___________ 4- ~ ~ I
12/19/85 10:10 
05/16/86 01:30 
05/16/86 01:30 
05/16/86 01:30 
06/09/86 21:34 
12/23/86 22:23 
12/23/86 22:25 
12/29/86 14:10 
12/29/86 14:15 
01/30/87 13:40 
02/04/87 19:50 

02111/87 20:37 
02/12/87 22:08 
02/12/87 22:36 
02/12/87 22:36 
02/12/87 22:08 
02/12/87 23:15 
02/12/87 23:15 
05/05/87 13:20 
05/05/87 13:20 
06/07/87 15:30 
06/07/87 13:45 
06/07/87 15:50 
06/07/87 15:55 
06/10/87 16:15 
06/10/87 16:15 
06/10/87 16:05 
06/11/87 21:52 
06/11/87 21:52 
06/11/87 21:52 
06/13/87 09:55 
06/13/87 09:55 
06/13/87 09:55 
06/13/87 22:04

4.92 32 IB ON BACKUP/NORMAL
93.17 
93.17 
93.17 
38.57 

7.63 
7.62 
5.08 
5.05 

87.75 
24.88 

3.33 
28.85 
29.32 
29.32 
22.88 

0.65 
0.65 

24.62 
24.62 
13.67 
11.92 
13.77 
13.85 
7.58 
7.58 
7.42 

29.57 
29.57 
29.53 
35.9 
35.9 
27.92 
11.65

33 IB ON BACKUP/NORMAL 
33A 1B ON BACKUP/NORMAL 
33 INV. 0S/IS 
32 INV. ON BACKUP/NORMAL 
33A IB ON BACKUP/NORMAL 
33 IB ON BACKUP/NORMAL 
33A IB ON BACKUP/NORMAL 
33 1B ON BACKUP/NORMAL 
32 INV. ON BACKUP/NORMAL 
32 INV. ON BACKUP/NORMAL 
33 IB ON BACKUP/NORMAL 
33A IB ON BACKUP/NORMAL 
34 lB ON NORMAL/BACKUP 
34A IB ON NORMAL/BACKUP 
33 lB ON BACKUP/NORMAL 

33 lB O N BRACKP/ORAL 33lB LST 

34 IB ON NORMAUBACKUP 
31IB ON BACKUP/NORMAL 
32 INV. OOS/IS 
33 INV. OOS/IS 
33 INV. OOSIIS (33 DC BUS LOST) 

33 113 ON BACKUP/NORMAL 
33 IB ON BACKUP/NORMAL (33 I.B. LOST) 

33 IB ON BACKUPINORMAL 
33A IB ON BACKUP/NORMAL 
13INV. OOS/IS 
34 113 ON BACKUP/NORMAL 
34A IB ON BACKUP/NORMAL 
34 INV. OOS/IS 

1IB ON BACKUP/NORMAL 
531 INV. OOS/IS 
2 1A IB ON BACKUP/NORMAL 

5132 113 ON BACKUP/NORMAL

-),-Iag 4IR*1r'

F-36 0

,-
I II

( 
€ 

(

I~~~ ~~ A7 'A-)J I' .XI 4ZA Tn Al ,,T.1 .... . ...... .....

45 80 32 INV ON BACKUP/NORMAL
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO SRO 
SRO 
SRO 

SRO 

SRO 
SRO--

START TIME

SRO
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System 
AC1 
ACI 
ACI 
ACI 

AC1 

AC1 
AC1 
AC1 
AC1 

ACi 
AC1 
AC1 

AC1 
AC1 
AC1 
AC1 
AC1 

AC1 
AC1 

AC1 

AC1 

AC1 

AC1 

AC1 

ACi 

ACi 
AC1 
ACi 

AC1 
ACi 

ACi 

ACI 
ACI 
ACI 
ACI

EQ Type 

STAT INV 
STAT INV 
STAT INV 
STAT 1IN'
INST BUS 
STAT INV 

STAT INV 
INST BU 
INST BU! 

NST BUI 
STAT I 
STAT I 
STAT IN 

INST BU 
STAT IN 
IST BU, 

STAT IN\ 

STAT IN\ 
STAT IN\ 

STAT IN 

;TAT IN 
STAT IN 

STAT IN 
INST BU 
STAT IN 

STAT IN 
S-TAT IN 
-S-TAT IN 

;TAT IN 
;TAT IN 

STAT It 
STAT It 

-TAT It 
§STAT IP
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Table F3 System Operation Log 

Start Date End Date Duration Event Description Notes Source 

ERT 06/13/8710:25 06/13/87 18:07 7.70 32RINV. OOS/S. .
SO 

/ERT 06/15/87 08:15 06/15/87 10:15 2.00 31 INV. 00S/IS 
SRO 

ERT 06/25/8706/25/86/25/87 11:15 0.08 31 INV. OS/IS 
SRO 

IERT 07/11/87 17:35 07/13/87 19:58 50.38 32 INV. ON BACKUP/NORMAL SRO 

S31 -07/24/87 21:30 07/28/87 20:50 95.33 3 lB ON BACKUP/NORMAL 
SRO 

JERT 07/24/87 21:30 07/25/87 21:30 24.00 31 INV. OOS/IS I/S TIME SRO 

10/23/87 11:50 10/24/87 11:45 23.92 32 IB ON BACKUP/NORMAL 
SRO 

ERT 10/24/87 12:15 10/25/87 18:15 30.00 31 INV. ON BACKUP/NORMAL ON NORMAL TIME SRO 

331 11/10/87 21:15 11/11/87 21:15 24.00 31 IB ON BACKUP/NORMAL, 31 S.I. SEC./ FOR EQUALIZE ON NORMAL TIME SRO 

02/10/88 13:05 02/11/88 17:24 28.32 31 1B ON BACKUP/NORMAL 
SR 

S 02/11/88 17:25 02/12/88 18:30 25.08 32 1B ON BACKUP/NORMAL 
SRO 

/ERT 03/01/88 11:30 03/03/88 16:30 53.00 31 INV. ON BACKUP/NORMAL SRO 

VERT 03/17/88 08:40 03/17/88 12:55 4.25 31 INV. ON BACKUP/NORMAL SRO 

IERT 03/17/88 13:05 03/117/88 13:20 0.25 32 INV. ON BYPASS/IS RO
S31 05/13/88 09:00 05/13/88 18:9 4.50 31 IN3 ON BACKUP/NORMAL RO 
VERT 05/13/88 18:16 05/17/88 18:00 24.50 31 INV. OOS/IS RO 

S 32 05/07/88 18:40 05/08/88 18:52 24.20 32 IB ON BACKUP/NORMAL 
SRO 

VERT 05/1/88 10:20 05/08/88 18:52 24.20 31 INV. OOS/IS 
SRO 

VER 05/14/88 02:20 05/11/88 14:30 30.00 3 IB ON BACKUP/NORMAL ON NORMAL TIME SRO 

VERT 05/10/88 08:30 05/11/88 14:30 30.00 32 INV. OOS/IS IS TIME SRO 

VERT 05/13/88 09:00 05/13/88 18:49 9.82 31 INV. ON BACKUP/NORMAL 
SRO 

VERT 05/13/88 18:16 05/14/88 17:40 23.40 32 INV. SPIKE OF INST BUS 31/NORMAL (CAUSE I & C.) 
SRO 

IS 31 05/14/88 02:20 05/14/88 17:40 15.33 31 IB ON BACKUP/NORMAL 
SRO 

VERT 05/14/88 02:20 05/17/88 19:05 88.75 31 INV. ON BACKUP/NORMAL 
SRO 

VERT 05/ 4/88 12:20 05/14/88 17:40 15.33 31 INV. OOS/IS 
SRO 

VERT 05/19/88 04:5 0 5120/88 10:50 30.00 32 INV. OOS/IS OOS TIME SRO 

S3R051/10/88 16:27 05/120/88 22:27 30.00 31 IN ON BACKUP/NORMAL 
S NORMAL TIMERO 

VERT 05/19/88 16:27 5/20/88 18:30 26.05 31 INV. OOS/IS 
SRO 

S 31 08/03/88 12813 08/04/88 18:13 30.00 31 IB ON BACKUP/NORMAL ON NORMAL TIMER-O 

VERT 08/03/88 12:13 08/04/88 12:48 24.58 3 INV. OOS/IS 
SRO 

IVERT 08/04/8812:50 08/05/88 14:20 25.50 31 INV. OOS/IS 
§R

JVERT 08/29/88 16:45 08/31/88 09:15 .50 32 INV. OOS/IS 
_SRO 

VERT 11/10/88 11:29 11/12/88 11:53 48 40 3 IN .O B CK P/NORMAL 
SRO -

VER 11/12/88 13:00 11/14/88 13:25 48.42 32 INV. ON BACKUP/NORMAL 
§-R-O-

JS402/06/89 21:28 02/07/89 13:20 15.87 34 IB ON BACKUP/NORMAL 
SRO

VERT 02/06/89 21:28 02/07/89 13:20 15.87 34 INV. OOS/IS 
§R0-

IVERT 0208/89 08:05 02/08/89 16:09 8.07 31 INV. OO/SR--

NVR -1 9/89 08:20 02/09/89 13:50 5.50 32 INV. OOS/IS R--

NVERT 02/14/89 10:00 02/14/89 11:20 1.33 31 INV. OOS/IS SRO 

NVERT 02/15/89 08:52 02/15/8910:40 1.80 32 INV. OOS/IS SRO 

NVERT 03/20/89 16:00 03/21/89 18:30 26.50 31 INV. ON BACKUP/NORMAL SRO--

iVFRT 0322/89 14:40 03/23/89 17:50 27.17132 INV. ON BACKUP/NORMAL 
SRO



Table F3 System Operation Log 

Start Date End Date Duration Event Description Notes Source 
. ...... .. .. .. ..... ... ,.,, ,, , , n , A M M RMAI TIM F ISROSystem 

AC1 
AC1 
AC1 
ACI 
AC1 
AC1 
AC1 
ACI 
AC1 
AC1 
AC1 
AC1 
ACI 

ACI 
AC1 
ACII 
ACI AC1 

ACI 
ACI 
AC1 
AC1 
ACI 
ACi 
AC1 
ACI 
ACI 
AC4 
AC4 
AC4 
AC4 
AC4 
AC4 
AC4 
AC4 
AC4 
AC4 
AC4 
AC4 
AC4

EQ Type 
STAT INVERT 
INST BUS 33 
STAT INVERT 
INST BUS 31 
STAT INVERT 
STAT INVERT 
INST BUS 36 
STAT INVERT 
INST BUS 32 
STAT INVERT 
STAT INVERT 
STAT INVERT 
INST BUS 33 
STAT INVERT 
STAT INVERT 
INST BUS 34 
INST BUS 34 
STAT INVERT 
INST BUS 31 
INST BUS 32 
STAT INVERT 
STAT INVERT 
INST BUS 31 
STAT INVERT 
INST BUS 33 
STAT INVERT 
STAT INVERT 
STAT INVERT 
BKR EXT 
BKR TIE 
BKR 
BKR TIE 
BKR 
BKR 
BKR TIE 
BKR TIE 
BKR TIE 
BKR 
BKR TIE 
BKRSS 
BKR TIE 
BKR SS

uqu,,o~ Iu.5 )u~1 .Jv.S~~4y: ~r'~.-' - t t5~RA
04058 10:30 31A~I IVON AKUP/JNORIMAL

36 8003 33 113 ON BACKUP/NORMAL
850 7583 31 INV ON BACKUP/NORMAL NdUUlLIIVL

05/11/89 14:54 30.Ul l I i, -r-,I DV

:3 142.75 33 IN. OO/I BATTERY
/18/89~~~d 18:7 0.0 3 I.O BACKP/NOMAI

05/22/89 09:30 . 0 36AU 113' OOS/IS~.

04/04/89 04:30 
04/11/89 13:28 
04/22/89 05:00 
05/10/89 08:54 
05/16/89 10:45 
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

AC4 BKR TIE 07/13/85 03:02 07/15/85 01:00 45.97 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 07/13/85 03:02 07/15/85 01:00 45.97 OPENED/CLOSED 52-3A SRO 

AC4 BKR TIE 07/16/85 07:46 07/16/85 12:59 5.22 CLOSED/OPENED 312T313 SRO 

AC4 BKR TIE 07/16/85 07:50 07/16/85 12:58 5.13 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 07/16/85 07:50 07/16/85 12:58 5.13 OPENED/CLOSED 52-3A SRO 

AC4 BKR TIE 07/16/85 18:20 07/17/85 19:40 25.33 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 07/16/85 18:20 07/17/85 19:40 25.33 OPENED/CLOSED 52-2A SRO 

AC4 BKR SS 07/16/85 18:20 07/17/85 19:40 25.33 OPENED/CLOSED SS2 SRO 

AC4 BKR TIE 07/18/85 01:58 07/19/85 19:52 41.90 CLOSED/OPENED 312T313 SRO 

AC4 BKR SS 07/18/85 01:58 07/19/85 19:52 41.90 OPENED/CLOSED SS313 SRO 

AC4 BKR TIE 07/18/85 03:16 07/19/85 19:28 40.20 CLOSED/OPENED 3AT6A SRO 

AC4 BKR 07/18/85 03:17 07/18/85 03:40 0.38 OPENED/CLOSED 52-3A SRO 

AC4 BKR 07/18/85 03:32 07/18/85 03:35 0.05 OPENED/CLOSED 52-6A SRO 

AC4 BKR 07/18/85 03:40 07/19/85 19:28 39.80 OPENED/CLOSED 52-6A SRO 

AC4 BKR SS 07/18/85 03:50 07/19/85 19:28 39.63 OPENED/CLOSED SS6 SRO 

AC4 BKR TIE 07/18/85 18:30 07/19/85 19:28 24.97 CLOSED/OPENED 2AT3A (BUS 2A FEEDING 3A & 6A) SRO 

AC4 BKR TIE 07/20/85 15:50 07/22/85 17:23 49.55 CLOSED/OPENED 2AT3A SRO 

AC4 BKR TIE 07/20/85 15:50 07/22/85 17:18 49.47 CLOSED/OPENED 2AT5A SRO 

AC4 BKR 07/20/85 15:50 07/22/85 17:23 49.55 OPENED/CLOSED 52-2A SRO 

AC4 BKR 07/20/85 15:50 07/22/85 17:18 49.47 OPENED/CLOSED 52-5A SRO 

AC4 BKRTIE 07/20/85 16:10 07/22/85 17:38 49.47 CLOSED/OPENED 312T313 iSRO 

AC4 BKR SS 07/20/85 16:10 07/22/85 17:38 49.47 OPENED/CLOSED SS312 SRO 

AC4 BKR TIE 08/05/85 18:25 08/05/85 18:52 0.45 CLOSED/OPENED 2AT3A SRO 

AC4 BKR TIE 08/05/85 18:25 08/05/85 18:52 0.45 CLOSED/OPENED 2AT5A SRO 

AC4 BKR TIE 08/05/85 18:25 08/05/85 18:55 0.50 CLOSED/OPENED 312T313 SRO 

AC4 BKR TIE 08/05/85 18:25 08/05/85 18:52 0.45 CLOSED/OPENED 3AT6A SRO 

AC4 BKR TIE 08/13/85 04:00 08113/85 05:10 1.17 CLOSED/OPENED 2AT3A SRO 

AC4 BKR TIE 08/13/85 04:00 08/13/85 04:51 0.85 CLOSED/OPENED 2AT5A SRO 

AC4 BKR 08/13/85 04:35 08/13/85 05:10 0.58 OPENED/CLOSED 52-3A SRO 

AC4 BKR 08/13/85 04:35 08/13/85 04:50 0.25 OPENED/CLOSED 52-5A SRO 

AC4 BKR 08/13/85 04:45 08/13/85 04:50 0.08 OPENED/CLOSED 52-2A SRO 

AC4 BKR 08/13/85 05:03 08/13/85 05:05 0.03 OPENED/CLOSED 52-6A SRO 

AC4 BKR TIE 08/19/85 16:24 08/24/85 01:10 104.77 CLOSED/OPENED 312T313 ASSUME OPENED WHEN BUS3 SRO 

AC4 BKR SS 08/19/85 16:24 08/24/85 01:10 104.77 OPENED/CLOSED SS313 ASSUME CLOSED WHEN BUS3 SRO 

AC4 BKR TIE 08/20/85 09:43 08/24/85 01:10 87.45 CLOSED/OPENED 2AT3A _§RO_0 

AC4 BKR 08/20/85 09:51 08/24/85 01:10 87.32 OPENED/CLOSED 52-3A SRO 

AC4 BKR 08/20/85 09:51 08/24/85 01:10 87.32 OPENED/CLOSED 52-6A SRO 

AC4 BKR SS 08/20/85 10:01 08/24/85 01:10 87.15 OPENED/CLOSED SS3 SRO 

AC4 BKR SS 08/20/85 10:01 08/24/85 01:10 87.15 OPENED/CLOSED SS6 SRO 

AC4 BKR TIE 08/20/85 14:10 08/24/85 01:10 83.00 CLOSED/OPENED 2AT5A SRO 

AC4 BKR TIE 08/24/85 15:30 08/26185 08:26 40.93 OPENED/CLOSED 3AT6A SRO 

AC4 BKR TIE 08/28/85 09:39 09/03/85 08:00 142.35 CLOSED/OPENED 2AT5A ASSUME OPENED WHEN PULLED FUSES SRO
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

AC4 BKR TIE 05/03/86 17:35 05/03/86 20:15 2.67 CLOSED/OPENED 312T313 SRO 

AC4 BKR SS 05/03/86 18:13 05/03/86 18:53 0.67 OPENED/CLOSED SS313 SRO 

AC4 BKR TIE 05/03/86 18:23 05/03/86 19:15 0.87 CLOSED/OPENED 2AT3A ASSUME CLOSED WHEN 52-3A CLOSED SRO 

AC4 8KR 05/03/86 18:23 05/03/86 18:53 0.50 OPENED/CLOSED 52-3A ASSUME CLOSED WHEN UT3-ST6 SRO 

AC4 BKR TIE 05/06/86 09:40 05/07/86 09:35 23.92 CLOSED/OPENED 2AT3A ASSUME OPENED WHEN UT2-ST5 SRO 

AC4 BKR SS 05/06/86 09:40 05/07/86 09:35 23.92 CLOSED/OPENED SS2' SRO 

AC4 BKR 05/06/86 09:40 05/07/86 09:35 23.92 OPENED/CLOSED 52-2A SRO 

AC4 BKR 05/07/86 10:00 05/08/86 07:55 21.92 OPENED/CLOSED 52-3A ASSUME CLOSED WHEN 3AT6A CLOSED SRO 

AC4 BKR SS 05/07/86 10:00 05/08/86 07:55 21.92 OPENED/CLOSED SS3 ASSUME CLOSED WHEN 3AT6A CLOSED SRO 

AC4 BKR TIE 05/08/86 07:55 05/09/86 13:55 30.00 CLOSED/OPENED 2AT5A ASSUME OPENED TIME SRO 

AC4 BKR TIE 05/08/86 07:55 05/09/86 13:55 30.00 CLOSED/OPENED 3AT6A ASSUME OPENED TIME SRO 

AC4 BKR SS 05/08/86 07:55 05/11/86 10:35 74.67 OPENED/CLOSED SS5 ASSUME CLOSED WHEN GT35 OPENED SRO 

AC4 BKR TIE 05/12/86 08:50 05/13/86 14:50 30.00 CLOSED/OPENED 312T313 ASSUME CLOSED TIME SRO 

AC4 B6KR SS 05/12/86 08:50 05/13/86 14:50 30.00 OPENED/CLOSED SS312 ASSUME OPENED TIME SRO 

AC4 BKR TIE 05/27/86 13:05 05/27/86 18:25 5.33 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 05/27/86 13:05 05/27/86 18:25 5.33 OPENED/CLOSED 52-2A SRO 

AC4 BKR SS 05/27/86 13:05 05/27/86 18:25 5.33 OPENED/CLOSED SS2 SRO 

AC4 BKR EXT 07/05/86 09:58 09/04/86 16:26 1470.47 OPENED/CLOSED EXCITER BREAKER ASSUME OPENED TIME WHEN REACTOR SRO 
SHUTDOWN 

AC4 BKR TIE 08/08/86 10:40 08/08/86 13:03 2.38 CLOSED/OPENED 312T313 SRO 

AC4 BKR SS 08/08/86 10:40 08/08/86 13:03 2.38 OPENED/CLOSED SS312 SRO 

AC4 BKR TIE 08/19/86 09:25 08/19/86 10:30 1.08 CLOSEDIOPENED 2AT5A SRO 

AC4 BKR TIE 08/19/86 09:30 08/19/86 10:30 1.00 CLOSED/OPENED 3AT6A SRO 

AC4 BKR TIE 08/19/86 09:50 08/19/86 10:30 0.67 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 10/06/86 11:20 10/07/86 17:20 30.00 OPENED SUPPLY BREAKER FOR LIGHTING PANEL 317 & 318. ASSUME END TIME SRO 

AC4 BKR EXT 02/11/87 08:28 02/13/87 06:55 46.45 OPENED/CLOSED EXCITER FIELD BREAKER ASSUME OPENED TIME WHEN REACTOR SRO 
SHUTDOWN 

AC4 BKR TIE 05/11/87 03:45 05/13/87 08:45 53.00 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 05/11/87 03:45 05/12/87 18:47 39.03 OPENED/CLOSED 52-3A ASSUME CLOSED WHEN SS3 CLOSED !SRO 

AC4 BKR SS 05/11/87 03:45 05/12/87 18:47 39.03 OPENED/CLOSED SS3 ISRO 

AC4 BKR TIE 05/11/87 04:00 05/12/87 18:47 38.78 CLOSED/OPENED 312T313 ASSUME OPENED WHEN UT3-ST6 SRO 

AC4 BKR SS 05/11/87 04:00 05/12/87 18:47 38.78 OPENED/CLOSED SS313 ASSUME CLOSED WHEN SS3 CLOSED SRO 

AC4 BKR TIE 05/13/87 08:45 05/14/87 14:45 30.00 CLOSED/OPENED 2AT5A ASSUME OPENED TIME SRO 

AC4 BKR TIE 05/13/87 08:45 05/14/87 14:45 30.00 CLOSED/OPENED 3AT6A ASSUME OPENED TIME SRO 

AC4 BKR 05/13/87 08:45 05/14/87 14:45 30.00 OPENED/CLOSED 52-2A ASSUME CLOSED TIME SRO 

AC4 BKR SS 05/13/87 08:45 05/14/87 14:45 30.00 OPENED/CLOSED SS2 ASSUME CLOSED TIME SRO 

AC4 BKR 05/15/87 12:15 05/16/87 18:15 30.00 OPENED/CLOSED 52-5A ASSUME OPENED TIME SRO 

AC4 BKR SS 05/15/87 12:15 05/16/87 18:15 30.00 OPENED/CLOSED SS5 ASSUME OPENED TIME SRO 

AC4 BKR 05/16/87 18:15 05/18/87 00:15 30.00 OPENED/CLOSED 52-2A ASSUME CLOSED TIME SRO 

AC4 BKR TIE 05/27/87 14:14 05/28/87 20:14 30.00 CLOSED/OPENED 3AT6A ASSUME OPENED TIME SRO 

AC4 BKR 05/27/87 14:14 05/28/87 20:14 30.00 OPENED/CLOSED 52-6A ASSUME CLOSED TIME SRO 

AC4 BKR SS 05/27/87 14:14 05/28/87 20:14 30.00 OPENED/CLOSED SS6 ASSUME CLOSED TIME SRO
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System EQ Type Start Date End Date Duration Event Description Notes Source 

AC4 BKR TIE 07/10/87 09:45 07/10/87 09:52 0.12 CLOSED/TRIPPED 2AT5A SRO 

AC4 BKR 07/10/87 09:45 07/10/87 10:35 0.83 OPENED/CLOSED 52-5A SRO 

AC4 BKR TIE 05/23/88 04:00 05/23/88 04:55 0.92 CLOSED/OPENED 3AT6A SRO 

AC4 BKR 05/30/88 17:35 05/30/88 17:55 0.33 32 CWP 6.9 BKR TRIP/CLOSED SRO 

AC4 BKR 10/09/88 18:53 10/09/88 19:25 0.53 TRIPPED/CLOSED 52-5A SRO 

AC4 BKR 10/09/88 19:36 10/10/88 00:58 5.37 TRIPPED/CLOSED 52-5A SRO 

AC4 BKR 10/10/88 10:20 10/10/88 11:15 0.92 OPENED/CLOSED 52-5A SRO 

AC4 BKR 10/12/88 09:30 10/12/88 10:10 0.67 OPENED/CLOSED 52-5A SRO 

AC4 BKR SS 10/12/88 09:30 10/12/88 10:10 0.67 OPENED/CLOSED SS5 SRO 

AC4 BKR TIE 03/24/89 09:00 03/27/89 18:25 81.42 CLOSED/OPENED 312T313 ASSUME OPENED WHEN SS312 CLOSED SRO 

AC4 BKR SS 03/24/89 09:00 03/24/89 13:15 4.25 OPENED/CLOSED SS313 SRO 

AC4 BKR SS 03/24/89 13:50 03/27/89 18:25 76.58 OPENED/CLOSED SS312 SRO 

AC4 BKR TIE 04/20/89 11:52 04/20/89 11:59 0.12 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 04/20/89 11:52 04/20/89 11:58 0.10 OPENED/CLOSED 52-2A SRO 
AC4 BKR TIE 04/24/89 07:48 0.05 CLOSED/TRIPPED 2AT3A SRO 

AC4 BKR 04/24/89 07:45 04/24/89 08:25 0.67 OPENED/CLOSED 52-3A SRO 

AC4 BKR TIE 04/24/89 07:55 04/24/89 08:25 0.50 CLOSED/OPENED 2AT3A SRO 

AC4 BKR TIE 04/24/89 09:00 04/24/89 15:15 6.25 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 04/24/89 09:00 04/24/89 14:30 5.50 OPENED/CLOSED 52-2A SRO 

AC4 BKR 04/24/89 14:30 04/24/89 15:15 0.75 OPENED/CLOSED 52-3A SRO 

AC4 BKR 04/27/89 08:48 04/27/89 09:10 0.37 OPENED/CLOSED 52-6A SRO 

AC4 BKR TIE 05/15/89 00:50 05/15/89 02:05 1.25 CLOSED/OPENED 2AT5A SRO 

AC4 BKR TIE 05/15/89 01:10 05/15/89 02:06 0.93 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 05/15/89 01:10 05/15/89 02:06 0.93 OPENED/CLOSED 52-3A SRO 

AC4 BKR 05/15/89 01:25 05/15/89 01:48 0.38 OPENED/CLOSED 52-2A SRO 

AC4 BKR 05/15/89 01:28 05/15/89 02:05 0.62 OPENED/CLOSED 52-5A SRO 

AC4 BKR 05/15/89 01:35 05/15/89 01:58 0.38 OPENED/CLOSED 52-6A SRO 

AC4 BKR TIE 06/02/89 03:45 06/03/89 14:53 35.13 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 06/02/89 03:45 06/03/89 14:53 35.13 OPENED/CLOSED 52-3A SRO 

AC4 BKR SS 06/02/89 03:45 06/03/89 14:53 35.13 OPENED/CLOSED SS3 SRO 

AC4 BKR TIE 03/13/90 18:54 03/14/90 19:50 24.93 CLOSED/OPENED 2AT3A SRO 

AC4 BKR 03/13/90 18:54 03/14/90 09:15 14.35 OPENED/CLOSED 52-2A SRO 

AC4 BKR SS 03/13/90 18:54 03/14/90 06:09 11.25 OPENED/CLOSED SS2 SRO 

AC4 BKR 03/14/90 09:15 03/14/90 19:50 10.58 OPENED/CLOSED 52-3A SRO 

AC4 BKR TIE 03/14/90 09:45 03/14/90 19:50 10.08 CLOSED/OPENED 312T313 ASSUME OPENED WHEN UT3-ST6 SRO 

AC4 BKR SS '03/14/90 09:45 03/14/90 19:50 10.08 OPENED/CLOSED SS3 §R

AC4 BKR SS 03/14/90 09:45 03/14/90 19:50 10.08 OPENED/CLOSED SS313 ASSUME CLOSED WHEN UT3-ST6 SRO 

AC4 BKR TIE' 03/20/90 00:48 03/20/90 04:25 3.62 CLOSED/OPENED 3AT6A ASSUME OPENED WHEN ST5,ST6 SRO 

AC4 BKR TIE 03/27/90 09:05 03/27/90 14:53 5.80 CLOSED/OPENED 3AT6A SRO 

AC4 BKR 03/27/90 09:30 03/27/90 14:53 5.38 OPENED/CLOSED 52-6A 0RO 

AC4 BKR TIE 09/29/90 04:53 10/01/90 13:35 56.70 CLOSED/OPENED 2AT3A U 

AC4 BffKR TIE 09/29/90 04:53 10/01/90 13:35 56.70 CLOSED/OPENED 312T313 SRO
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R 10/17/90 17:28 10/26/90 23:55 222.45 OPENED/CLOSED BKR 312 FOR MAINTENANCE 

.R SS 10/17/90 17:28 10/26/90 23:20 221.87 OPENED/CLOSED SS312 ASSUME OPENED WHEN SS312 OPENED SRO 

R TIE 10/27/90 03:25 10/28/90 09:25 30.00 CLOSED/OPENED 2AT3A ASSUME OPENED TIME SRO 

,R 10/27/90 03:25 10/28/90 09:25 30.00 OPENED/CLOSED 52-3A ASSUME CLOSED TIME SRO 

R TIE 11/01/90 13:43 11/02/90 10:00 20.28 CLOSED/OPENED 2AT5A SRO 

,RTIE 11/01/90 13:50 11/02/90 10:00 20.17 CLOSED/OPENED 3AT6A SRO 

R 11/02/90 09:17 11/02/90 10:00 0.72 OPENED/CLOSED 52-6A SRO 

R 11/02/90 09:30 11/02/90 10:00 0.50 OPENED/CLOSED 52-5A SRO 

:R TIE 11/02/90 09:32 11/16/90 04:10 330.63 CLOSED/OPENED 312T313 ASSUME OPENED WHEN GT 35,36 SRO 

R TIE 11/06/90 00:15 11/13/90 21:35 189.33 CLOSED/OPENED 2AT5A ASSUME OPENED WHEN SS2 CLOSED SRO 
R 11/06/90 00:15 11/08/90 20:05 67.83 OPENED/CLOSED 52-5A ASSUME CLOSED WHEN SST5 SRO 

R SS 11/06/90 00:15 11/08/90 20:05 67.83 OPENED/CLOSED SS5 SRO 

(R 11/08/90 20:05 11/13/90 21:35 121.50 OPENED/CLOSED 52-2A ASSUME CLOSED WHEN SST2 SRO 

KR SS 11/08/90 23:45 11/13/90 21:35 117.83 OPENED/CLOSED SS2 SRO 

(R SS 11/09/90 23:45 11/13/90 21:35 93.83 OPENED/CLOSED SS2 SRO 

(R TIE 11/14/90 00:10 11/28/90 13:03 348.88 CLOSED/OPENED 3AT6A SRO 

R 11/14/90 00:10 11/19/90 21:05 140.92 OPENED/CLOSED 52-3A SRO 

KR SS 11/14/90 00:10 11/19/90 21:05 140.92 OPENED/CLOSED SS3 SRO 

KR 11/16/90 04:05 11/16/90 04:15 0.17 OPENED/CLOSED 52-5A SRO (R 11/16/90 04:05 11/16/90 04:15 0.17 OPENED/CLOSED 52-6A SRO 

KR 11/19/90 21:08 11/28/90 13:03 207.92 OPENED/CLOSED 52-6A SRO 

KR SS 11/19/90 21:08 11/28/90 12:55 207.78 OPENED/CLOSED SS6 SRO 

KR TIE 11/30/90 10:20 12/03/90 21:20 83.00 CLOSED/OPENED 312T313 SRO 

KR SS 11/30/90 10:20 12/03/90 21:20 83.00 OPENED/CLOSED SS312 SRO 

KR TIE 12/05/90 00:20 12/06/90 01:30 25.17 CLOSED/OPENED 2AT3A SRO 

KR 12/05/90 00:20 12/06/90 01:30 25.17 OPENED/CLOSED 52-2A SRO 

KR SS 12/05/90 00:25 12/06/90 01:30 25.08 OPENED/CLOSED SS2 SRO 

KR TIE 12/10/90 03:19 12/11/90 13:28 34.15 CLOSED/OPENED 3AT6A SRO 
KR 12/10/90 03:21 12/10/90 16:00 12.65 OPENED/CLOSED 52-6A ASSUME CLOSED WHEN ENERGIZED SRO 

KR 12/10/90 15:20 12/10/90 16:00 0.67 DE-ENERGIZED 480V BUS 6A FOR I & C SRO 

KR TIE 12/11/90 03:53 12/20/90 03:05 215.20 CLOSED/OPENED 312T313 ASSUME OPENED WHEN Rx STARTUP SRO 
K:R SS 12/1 1/90 03:5 12/27/90 22:40 402.78 OPENED/CLOSED BKR 313 SRO 

KR 12/1190 10:15 1- 2/11/90 1046 -0.52 OPENED/CLOSED 52-6ASR 

KR 12/11/90 10:15 12/11/90 10:46 0.52 OPENED/CLOSED 52-6ASR 

KR TE/1/01 42 12/12/90 14:04 23.37 C OS DOP NE AA§R 

, -KR 12/11/90 14:42 12/12/90 14:04 23.37 OPENEDICLOSED 52-6A 

KR SS -2/12/90 14:001 12/12/90 14:02 0.03 OPENEDCLOSED SS6S 

KR IE 12/20190 05'40 12/21/90 05:00 23.33 BKR 52-2AT3A OS/IS (RELPACED) SO

/,%0,UiVlr- k,.r'-r-IlKLj VVFK; ,,lI I ,,, ,,V ,l..'21' Ar rI Nr'1rn/rNPF~rNF 312[313V,I Ainalan ),a rr
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Table F3 System Operation Log 

IL 
I--o rce

System Type tart ate End Date r%,°.v,, .... r ....  
.~-,~___~______ - -c f0L1Mn 1AT'AA ASSUME THE OPENED TIME SRO

12/22/90 08:07 
02/05/91 00:10 
02/06/91 00:32 
02/06/91 00:32 
03/29/91 02:55 
03/29/91 02:55 
03/29/91 02:55

12/22/90 08:10u 
02/05/91 10:10 
02/06/91 10:32 
02/06/91 10:32 
03/31/91 00:35 
03/31/91 00:27 
03/31/91 00:35

I U.Z , %~ _J%
10.00 
10.00 
10.00 
45.67 
45.53 
45.67

OPENED/CLOSED SS312 
CLOSED/OPENED 312T313 
OPENED/CLOSED SS312 
CLOSED/OPENED 2AT3A 
CLOSED/OPENED 312T313 
OPENED/CLOSED 480V 52/3A

AC4 BKR TIE 03/29/91 02:55 03/30/91 21:23 42.471OPENED/CLOSED SS3

05/15/91 04:37 
05/15/91 04:45 
05/21/91 12:25 
06/08/91 15:10 
06/08/91 15:10 
06/17191 20:00 
03/02/85 01:58

05/15/91 05:01 
05/15/91 04:55 

05/21/91 12:32 
06/08/91 15:10 
06/08/91 15:10 
06/17/91 20:10 

03/02/85 06:50

AC4 
AC4 
AC4 
AC4 
AC4 
AC4 
AC6 

AC6 

AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6

0.40 
0.17 
0.12 
0.01 
0.01 
0.17 
4.87 

6.33 
1.00 

2853.58 
2853.58 
2853.58 
2853.58 

833.67 
934.83 
847.53 
782.22 
149.42 

2006.25 
31.33 
53.83 

1893.42 
38.32 

760.25 
760.25 
48.58

48.58 

48.58

I-I

OPENED/CLOSED 480V BUS 6A NORMAL FEED BKR 52/6A 
OPENED/CLOSED SS6 (6.9KV) 

OPENED/CLOSED SS6 (6.9KV) REPLACEMENT 

480V BUS 6A VOLTAGE MONITOR LIGHT OUT 

480V SAFEGUARD BUS UV. ALARM ON SBF-2 

TRIPED/RESET 480V MCC-33 BKR(LOSS OF DIST.PNL.PCE-B) 

PLACED STA AUX T/C IN MANUAL DUE TO HIGH SYSTEM

C 

-C 
-C

SRO 

SRO 
SRO 
SRO 

SRO 

SRO 
SRO 

SRO 
SRO 

S RO 

SROE

ASUECOE IESR/
/ ,SSUME OPENED TIME 

ASSUME CLOSED TIME 

ASSUME OPENED WHEN 6.9KV BUS3 DE

ENERGIZED 
ASSUME OPENED WHEN 6.9KV -BUS3 I E

ENERGIZED 

ASSUME END TIME 

ASSUME END TIME

VOLTAGE/RETURNED TO AUTO 

/LACED STA AUX T/C IN AUTO 
SRO 

STATION AUXILIARY T/C IN MANUAL DUE TO HIGH SYSTEM ASSUMED END TIME SRO 

)PENED/CLOSED UT1 ASSUMED OPENED WHEN UNIT TRIP SRO 

)PENED/CLOSED UT2 ASSUMED OPENED WHEN UNIT TRIP SRO 

)PENED/CLOSED UT3 ASSUMED OPENED WHEN UNIT TRIP SRO 

)PENED/CLCGSED UT4 ASSUMED OPENED WHEN UNIT TRIP SRO 

CLOSED/OPENED UT1-ST5 ASSUMED CLOSED WHEN UNIT TRIP SRO 

CLOSED/OPENED UT2-ST5 ASSUMED CLOSED WHEN UNIT TRIP SRO 

CLOSED/OPENED UT3-ST6 ASSUMED CLOSED WHEN UNIT TRIP SRO 

CLOSED/OPENED UT4-ST6 ASSUMED CLOSED WHEN UNIT TRIP SRO 

CLOSED/OPENED UT4-ST6 
SRO_ 

CLOSED/OPENED UT1-ST5 
SRO 

CLOSED/OPENED UT3-ST6 
SRO 

CLOSED/OPENED UT3-ST6 
SRO 

CLOSED/OPENED UT2-ST55 SRO OPENED/CLOSEED ST6 
SRO 

COSED/OPENED UT3-ST6 
- -SRO 

CLOSED/OPENED UT4-ST6 
EEE AT SRO 

DEENERGIZED 6.9 BUSES 5 FOR PM ASSUMED ENERGIZED AFTER ST5 SRO 

RACKED IN 
DEENERGIZED 6.9 BUSES I FOR PM ASSUMED ENERGIZED ATE R ST5 SRO 

RACKED 
IN 

DEENERGIZED) 69 BUSES 2 FOR PM ASSUMED ENE' RGIZED7 = A,_F_TR, R 

RACKED IN

F-43

~t2:t~, 'A

I

AC4 
AC4 
AC4 

AC4 
AC4 
AC4 
Ac4

BKR TIE 
BKR SS 
BKR TIE 
BKR SS 
BKR TIE 
BKR TIE 
BKR

BKR 
BKR SS 
BKR SS 
BKR 
BKR 
BKR 
BKR ST

B 

E1 
-F

IKR ST 03/08/85 15:50 03/08/85 22:10 
IKR ST 03/08/85 22:10 03108/85 23:10 
KR UT 06/07/85 19:30 10/04/85 17:05 

EKR UT 06/07/85 19:30 10/04/85 17:05 

BKR UT 06/07/85 19:30 10/04/85 17:05 

BKR UT 06/07/85 19:30 10/04/85 17:05 

BKR UT-ST 06/07/85 19:30 07/12/85 13:10 

3KR UT-ST 06/07/85 19:30 07/16/85 18:20 

3KR UT-ST 06/07/85 19:30 07/13/85 03:02 
BKR UT-ST 06/07/85 19:30 07/10/85 09:43 
3KR UT-ST 07/12/85 13:10 07/18/85 18:35 
3KR UT-ST 07/13/85 02:50 10/04/85 17:05 

BKR UT-ST 07/15/85 00:30 07/16/85 07:50 

BKR UT-ST 07/16/85 12:45 07/18/85 18:35 

BKR UT-ST 07/17/85 19:40 10/04/85 17:05 

BKR ST 07/18/85 03:33 07/19/85 17:52 

BKR UT-ST 07/19/85 17:52 08/20/85 10:07 

BKR UT-ST 07/19/85 17:52 08/20/85 10:07 

BKR ST 07/20/85 16:15 07/22/85 16:50 

BKR UT-ST 07/20/85 16:15 07/22/85 16:50 

BKR UT-ST 07/20/85 16:15 07/22/85 16:50

AC6 

-C-6

ULU*n,,F ti^n I::uan+ 13= erintinn



EQ Type Start 

BKR ST 08/05/8 
BKR ST 08/05/8 
BKR ST 08/13/8 
BKR UT-ST 08/24/8 
BKR UT-ST 08/24/8 
BKR UT-ST 09/15/8 

BKR ST 09/17/8 

BKR ST 09/17/8 
BKR UT 10/04/8 
BKR UT 10/048

System 
AC6 
AKC6 
A C6 
AC6 
kC6

A-C6 

AC6 
AC6 
ACS 
AC6 
AC6 
KC 6 

C-6 
AC6 
AC6
AC6 
AC6 
A C6
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6

Table F3 System Operation Log 

End Date I DurationI Event Description INotes Source 

--..-. -- r % i I SRO

477 fl7If'~D~M~flICI fl~fl 5~T'

5 05:04 08/20/85 10:07 173.05 CLOSED/OPENED ST6 SRO 

5 01:10 10/04/85 17:05 999.92 CLOSED/OPENED UT3-ST6 SRO 

5 01:10 10/04/85 17:05 999.92 CLOSED/OPENED UT4-ST6 SRO 

5 12:37 09/15/85 17:30 4.88 DEENERGIZED 6.9KV BUS SEC 3 TO PERFORM MEGGAR SRO 

CHECK ON 33 RCP MOTOTR 

15 10:06 09/17/85 21:35 11.48 OPENED/CLOSED ST5 SRO 

5 10:06 09/17/85 21:35 11.48 OPENED/CLOSED ST6 SRO 

5 22:40 10/04/85 23:50 1.17 OPENED/CLOSED UT1 ASSUMED OPENED WHEN TURBINE TRIP SRO 
15 22:40 10/04/85 23:50 1.17 OPENED/CLOSED UT2 ASSUMED OPENED WHEN TURBINE TRIP SRO 

. .. .. . .A IInAoC r lMlr AIW M TI IPRINF TRIP IRO

10/04/85 23:50 
10/04185 23:50 
10/04/85 23:50 
10/04/85 23:50 
10/04/85 23:50 
10/04/85 23:50 
10/16/85 01:35 
10/16/85 01:35 
10/16/85 01:35 
10/16/85 01:35 
10/16/85 01:35 
10/16/85 01:35 
10/16/85 01:35 
10/16/85 01:35 
11/30/85 09:35 
11/30/85 09:35 
11/30/85 09:35 
11/30/85 09:35 
11/30/85 09:35 
11/30/85 09:35 
11/30/85 09:35 
11301/85 09:35 
03/01/86 03:55 
03/01/86 03:55 
03/01/86 03:55 
03/01/86 03:55 
03/01/86 03:53 
03/01/86 03:55 
03/01/86 03:55 
03/01/86 03:55 
05/19/86 05:07

1.17 
1.17 
11t7

nOPEE/OEfl( D U~f T3

ti A~lIA~F~fl ITconT

1.17 CLOSED/OPENED UT2-ST5 
1.17 CLOSED/OPENED UT3-ST6 
1.17 CLOSED/OPENED UT4-ST6 

10.32 OPENED/CLOSED UT1 
10.32 OPENED/CLOSED UT2 
10.32 OPENED/CLOSED UT3 
10.32 OPENED/CLOSED UT4 
10.32 CLOSED/OPENED UT1-ST5 
10.32 CLOSED/OPENED UT2-ST5 
10.32 CLOSED/OPENED UT3-ST6 
10.32 CLOSED/OPENED UT4-ST6 
25.30 OPENED/CLOSED UT1 
25.30 OPENED/CLOSED UT2 
25.30 OPENED/CLOSED UT3 
25.30 OPENED/CLOSED UT4 
25.30 CLOSED/OPENED UT1-ST5 
25.30 CLOSED/OPENED UT2-ST5 
25.30 CLOSED/OPENED UT3-ST6 
25.30 CLOSED/OPENED UT4-ST6 

19.00 OPENED/CLOSED UT1 

19.00 OPENED/CLOSED UT2 
19.00 OPENED/CLOSED UT3 
19.00 OPENED/CLOSED UT4 
19.00 CLOSED/OPENED UT1-ST5 
19.00 CLOSED/OPENED UT2-ST5 
19.00 CLOSED/OPENED UT3-ST6 
19.00 CLOSED/OPENED UT4-ST6 

556.95 OPENED/CLOSED UT1

ASSUMED OPENED WHEN TURBINE TRIP

ASSUMED CLOSED WHEN TURDINE 5RIr

ASSUMED CLOSED WHEN TURBINE TRIP 

ASSUMED CLOSED WHEN TURBINE TRIP 

ASSUMED CLOSED WHEN TURBINE TRIP

ASSUMED OPENED WHEN TURBINE TRIP 

ASSUMED OPENED WHEN TURBINE TRIP 

ASSUMED OPENED WHEN TURBINE TRIP 

ASSUMED OPENED WHEN TURBINE TRIP 

ASSUMED CLOSED WHEN TURBINE TRIP 

ASSUMED CLOSED WHEN TURBINE TRIP 

ASSUMED CLOSED WHEN TURBINE TRIP 

ASSUMED CLOSED WHEN TURBINE TRIP 

ASSUMED OPENED WHEN Rx TRIP 

ASSUMED OPENED WHEN Rx TRIP 

ASSUMED OPENED WHEN Rx TRIP 

ASSUMED OPENED WHEN Rx TRIP 
ASSUMED CLOSED WHEN Rx TRIP 

ASSUMED CLOSED WHEN Rx TRIP 

ASSUMED CLOSED WHEN Rx TRIP 

ASSUMED CLOSED WHEN Rx TRIP 

ASSUMED OPENED WHEN UNIT TRIP 

ASSUMED OPENED WHEN UNIT TRIP 

ASSUMED OPENED WHEN UNIT TRIP 

ASSUMED OPENED WHEN UNIT TRIP 

ASSUMED CLOSED WHEN UNIT TRIP 

ASSUMED CLOSED WHEN UNIT TRIP 

ASSUMED CLOSED WHEN UNIT TRIP 
ASSUMED CLOSED WHEN UNIT TRIP

SRO 
S§RO 
SRO
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
§RO0 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO

SRO

F-44

BKR UT 10/04/85 22:40 
BKR UT 10/04/85 22:40 

BKR UT-ST 10/04/85 22:40 

BKR UT-ST 10/04/85 22:40 

BKR UT-ST 10/04/85 22:40 

BKR UT-ST 10/04/85 22:40 

BKR UT 10/15/85 15:16 

BKR UT 1-/15/85 15:16 

BKR UT 10/15/85 15:16 
BKR UT 10/15/85 15:16 

BKR UT-ST 10/15/85 15:16 
B-KR UT-ST 10/15/85 15:16 

BKR UT-ST 10/15/85 15:16 

BKR UT-ST 10/15/85 15:16 

BKR UT 11/29/85 08:17 

BKR UT 11/29/85 08:17 
BKRUT -11/29/8508:17 
BKR UT 11/29/85 08:17 

BKR UT-ST 11/29/85 08:17 

BKR UT-ST 11/29/85 08:17 

BKR UT-ST 11/29/85 08:17 

BKR UT-ST 11/29/85 08:17 

BKR UT 02/28/86 08:55 

BKR UT 02/28/86 08:55 

BKR UT 02/28/86 08:55 

BKR UT 02/28/86 08:55 
BKR UT-ST 02/28/86 08:55 
BKR UT-ST 02/28/86 08:55 

BKR UT-ST 02/28/86 08:55 

BKR UT-ST 02/28/86 08:55 
BKR U T 04/26/86 00:10

t /FrIIEU/ LUU U U I

S[RO

- OSE OPENED UTI-ST5

0
08/13/85 05:04 1 IP t't l | II pl lr'l Jlt•LUOEU i mu

Date 

5 18:25



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

AC6 BKR UT 04/26/86 00:10 05/19/86 05:07 556.95 OPENED/CLOSED UT2 SRO 
AC6 BKR UT 04/26/86 00:10 05/19/86 05:07 556.95 OPENED/CLOSED UT3 SRO 
AC6 BKR UT 04/26/86 00:10 05/19/86 05:07 556.95 OPENED/CLOSED UT4 SRO 
AC6 BKR UT-ST 04/26/86 00:10 05/03/86 17:35 185.42 CLOSED/OPENED UT1-ST5 SRO 
AC6 BKR UT-ST 04/26/86 00:10 05/06/86 09:40 249.50 CLOSED/OPENED UT2-ST5 SRO 
AC6 BKR UT-ST 04/26/86 00:10 05/03/86 18:45 186.58 CLOSED/OPENED UT3-ST6 SRO 
AC6 BKR UT-ST 04/26/86 00:10 05/03/86 18:45 186.58 CLOSED/OPENED UT3-ST6 SRO 
AC6 BKR UT-ST 04/26/86 00:10 05/07/86 09:00 272.83 CLOSED/OPENED UT4-ST6 ASSUMED OPENED TIME SRO 
AC6 BKR UT-ST 05/03/86 18:13 05/19/86 05:07 370.90 CLOSED/OPENED UT1-ST5 SRO 
AC6 BKR UT-ST 05/03/86 18:53 05/07/86 10:00 87.12 CLOSED/OPENED UT3-ST6 SRO 
AC6 BKR UT-ST 05/03/86 18:53 05/19/86 05:07 370.23 CLOSED/OPENED UT3-ST6 SRO 
AC6 BKR ST 05/04/86 12:30 05/11/86 09:10 164.67 OPENED/CLOSED ST5 (TRANSFERED 6.9KV TO 13.8KV VIA SRO 

GT35, GT36. PLACED ST5, ST6 IN T.P.O.  
AC6 BKR ST 05/04/86 12:30 05/11/86 09:10 164.67 OPENED/CLOSED ST6 (TRANSFERED 6.9KV TO 13.8KV VIA SRO 

GT35, GT36. PLACED ST5, ST6 IN T.P.O.  

AC6 BKR UT-ST 05/05/86 08:50 05/07/86 09:45 48.92 6.9KV BT4-6 00S/IS BT4-6(UT4-ST6?)? SRO 
AC6 BKR UT-ST 05/07/86 09:35 05/19/86 05:07 283.53 CLOSED/OPENED UT2-ST5 SRO 
AC6 BKR UT-ST 05/07/86 09:45 05/19/86 05:07 283.37 CLOSED/OPENED UT4-ST6 SRO 
AC6 BKR UT 05/23/86 08:40 05/25/86 01:30 40.83 OPENED/CLOSED UT1 ASSUMED OPENED WHEN UNIT TRIP SRO 
AC6 BKR UT 05/23/86 08:40 05/25/86 01:30 40.83 OPENED/CLOSED UT2 ASSUMED OPENED WHEN UNIT TRIP SRO 
AC6 BKR UT 05/23/86 08:40 05/25/86 01:30 40.83 OPENED/CLOSED UT3 ASSUMED OPENED WHEN UNIT TRIP SRO 
AC6 BKR UT 05/23/86 08:40 05/25/86 01:30 40.83 OPENED/CLOSED UT4 ASSUMED OPENED WHEN UNIT TRIP SRO 
AC6 BKR UT-ST 05/23/86 08:40 05/25/86 01:30 40.83 CLOSED/OPENED UT1-ST5 ASSUMED CLOSED WHEN UNIT TRIP SRO 
AC6 BKR UT-ST 05/23/86 08:40 05/25/86 01:30 40.83 CLOSED/OPENED UT2-ST5 ASSUMED CLOSED WHEN UNIT TRIP SRO 
AC6 BKR UT-ST 05/23/86 08:40 05/25/86 01:30 40.83 CLOSED/OPENED UT3-ST6 ASSUMED CLOSED WHEN UNIT TRIP SRO 
AC6 BKR UT-ST 05/23/86 08:40 05/25/86 01:30 40.83 CLOSED/OPENED UT4-ST6 ASSUMED CLOSED WHEN UNIT TRIP SRO 
AC6 BKR UT 05/26/86 19:20 05/28/86 03:32 32.20 OPENED/CLOSED UT2 ASSUMED OPENED WHEN UNIT TRIP SRO 
AC6 BKR UT 05/26/86 19:20 05/28/86 03:32 32.20 OPENED/CLOSED UT3 ASSUMED OPENED WHEN UNIT TRIP SRO 
AC6 BKR UT 05/26/86 19:20 05/28/86 03:32 32.20 OPENED/CLOSED UT4 ASSUMED OPENED WHEN UNIT TRIP SRO 
AC6 BKR UT-ST 05/26/86 19:20 05/28/86 03:32 32.20 CLOSED/OPENED UT1-ST5 ASSUMED CLOSED WHEN UNIT TRIP ISRO 

AC6 BKR UT-ST 05/26/86 19:20 05/27/86 13:05 17.75 CLOSED/OPENED UT2-ST5 ASSUMED CLOSED WHEN UNIT TRIP SRO 
AC6 BKR UT-ST 05/26/86 19:20 05/28/86 03:32 32.20 CLOSED/OPENED UT3-ST6 ASSUMED CLOSED WHEN UNIT TRIP SRO 

AC6 BKR UT-ST 05/26/86 19:20 05/28/86 03:32 32.20 CLOSED/OPENED UT4-ST6 ASSUMED CLOSED WHEN UNIT TRIP +SRO 
AC6 BKR UT 05/26/86 19:21 05/28/86 03:32 32.18 OPENED/CLOSED UT1 ASSUMED OPENED WHEN UNIT "[RIP SRO 
AC6 BKR UT-ST 05/27/86 18:24 05/28/86 03:32 9.13 CLOSED/OPENED UT2-ST5 tSRO 
AC6 BKR UT 06/07/86 03:20 06/08/86 01:37 22.28 OPENED/CLOSED UT1 ASSUMED OPENED WHEN TURBINE TRIP _SRO 

AC6 BKR UT 06/07/86 03:20 06/08/86 01:37 22.28 OPENED/CLOSED UT2 ASSUMED OPENED WHEN TURBINE TRIP SRO 
AC6 BKR UT 06/07/86 03:20 06/08/86 01:37 22.28 OPENED/CLOSED UT3 ASSUMED OPENED WHEN TURBINE TRIP SRO 
AC6 BKR UT 06/07/86 03:20 06/08/86 01:37 22.28 OPENED/CLOSED UT4 ASSUMED OPENED WHEN TURBINE TRIP SRO 
AC6 BKR UT-ST 06/07/86 03:20 06/08/86 01:37 22.28 CLOSED/OPENED UT1-ST5 ASSUMED CLOSED WHEN TURBINE TRIP SRO 
AC6 BKR UT-ST 06/07/86 03:20 06/08/86 01:37 22.28 CLOSED/OPENED UT2-ST5 ASSUMED CLOSED WHEN TURBINE TRIP SRO 

AC6 BKR UT-ST 06/07/86 03:20 06/08/86 01:37 22.28 CLOSED/OPENED UT3-ST6 ASSUMED CLOSED WHEN TURBINE TRIP SRO

F-45
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Table F3 System Operation Log 

stem EQ Type Start Date End Date Duration Event Description Notes Source 

6 BKR UT-ST 06/07/86 03:20 06/08/86 01:37 22.28 CLOSED/OPENED UT4-ST6 ASSUMED CLOSED WHEN TURBINE TRIP_ 
,6 BKR -UT 06/14/86 01:00 06/15/86 06:05 29.080OPENED/CLOSED UTI ASSUMED OPENED WHEN TURBINE TRIP SRO 

6 BKR UT 06/14/86 01:00 06/15/86 06:05 29.08 OPENED/CLOSED UT2 ASSUMED OPENED WHEN TURBINE TRIP SRO 

w6 BKR UT 06/14/86 01:00 06/15/86 06:05 29.08 OPENED/CLOSED UT3 ASSUMED OPENED WHEN TURBINE TRIP SRO 

6 BKR UT 06/14/86 01:00 06/15/86 06:05 29.08 OPENED/CLOSED UT4 ASSUMED OPENED WHEN TURBINE TRIP SRO 

6 BKR UT-ST 06/14/86 01:00 06/15/86 06:05 29.08 CLOSED/OPENED UT1-ST5 ASSUMED CLOSED WHEN TURBINE TRIP SRO 

6 BKR UT-ST 06/14/86 01:00 06/15/86 06:05 29.08.CLOSED/OPENED LIT2-ST5 ASSUMED CLOSED WHEN TURBINE TRIP SRO 

6 BKR UT-ST 06/14/86 01:00 06/15/86 06:05 29.08 CLOSED/OPENED UT3-ST6 ASSUMED CLOSED WHEN TURBINE TRIP SRO 

36 BKR UT-ST 06/14/86 01:00 06/15/B6 06:05 29.08 CLOSEDIOPENED UT4-ST6 ASSUMED CLOSED WHEN TURBINE TRIP -SRO 

:6 BKR UT 07/05/86 09:58 09/04/86 16:57 1470.98 OPENED/CLOSED UT1 

%6 BKR LIT 07/05/86 09:58 09/04/86 16:57 1470.98 OPENED/CLOSED UT2 ASSUMED OPENED WHEN TURBINE OFF SRO 

C6 BKR UT 07/05/86 09:58 09/04/86 16:57 547098 OPENED/CLOSED UT3 ASSUMED OPENED WHEN TURP:NE OFF SRO 

C6 BKR UT 07/05/86 09:58 09/04/86 16:57 1470.98 OPENED/CLOSED UT4 ASSUMED OPENED WHEN TURBINE OFF SRO 

C6 BKR UT-ST 07/05/86 09:58 09/04/86 16:57 1470.98 CLOSED/OPENED UT1-ST5 ASSUMED CLOSED WHEN TURBINE OFF SRO 

C6 BKR UT-ST 09/05/86 15:58 09/08/861: 57 .25 CLOSED/OPENED UT2-ST5 ASSUMED CLOSED WHEN TURBINE OFF SRO 

C6 BKR UT-ST 07/05/86 09:58 09/04/861657 1470.98 CLOSED/OPENED UT3-ST6 ASSUMED CLOSED WHEN TRIPE OF RO 
C6 BKR UT-ST 07/05/86 09:58 09/08/86 1: 57 .25 CLOSED/OPENED UT4-ST6 ASSUMED CLOSED WHEN TURBINE O SRO 
C6 BKR UT 09/09/86 10:00 09/0/86 1:057 .08 OPENED/CLOSED UT1 ASSUMED OPENED WHEN UNIT TRIP SRO 

C6 BKR UT 09/05/86 10:58 09/04/86 1:05 7.08 OPENED/CLOSED UT2A D D U 

C6 BKR UT 09/05/86 10:00 09/06 1 012: 57.25 OPENED/CLOSED UT3 ASSUMED OPENED WHEN UNIT TRIP iSRO 

C6 BKR UT 091/05/86 15:58 09/08/86 01:13 57.25 OPENED/CLOSED UT4 ASSUMED OPENED WHEN UNIT TIP Ro 

C6 BKR UT 09/05/86 15:58 09/08/86 01:13 57.25 OPENED/CLOSED UT2 ASSUMED OPENED WHEN UNIT TRIP iSRO 

C6 BKR IT-ST 09/05/86 15:5 09/08/86 01:13 57.25 CLOSED/OPENED UT4-5TASSUMED COED WHEN UNITTRup .SRO 

BdKR -UT-ST 09/05/86 15:58 09/08/86 01:13 57.25 CLOSED/OPENED UT3-ST/5 ASSUME CLOS-ED~ - W~HN UNil TRfW ' ! -SR 

C6 BKR UT-ST 09/05/86 15:58 0O9/08/86 01:1 57.25 CL-OSEDIOPENED UT4-ST6 ASSUMED COED WHEN UNI~ 'RIP) iSRO 

C6 BRUT-S 09/05/86 15:58 09/10/86 12:135 .2.08OEED/COSED UT1-T ASSUMED COSEED WHEN UNIT T R1 PE 0-.§R 

BKR UT-T 09/05/86 15:58 09/10/86 12:13 26.08 OPENED U4S6ASMDCLOSED UT2 
ISi( b...  

BKR LIT 09/09/86 10:00 09/10/86 12:05 26.08 OPENED/CLOSED UT3 ASUE PEE HNUNTTI - ....  

- -KR -UT -O9/09186 10:00 09/10/86 12:0 26.08 )PENED/CLOSED UT4 
R() 

-6 BKR UT-S 09/09/86 10:00 09/10/86 12:05 26.08 COSEED/COEED UT1-T ASUE LSDWE NTTIE sIO

C6 BKR LI-T 09/09/86 10:00 09/10/86 12:05 26.08 C--LOED/COEED UT2-T4SUE LSDWE NTTIE 

BC 6KR -UT-ST 090/61:00/08 20 60 LSED/OPENED UT3-ST6 ASSUMED CLOSED WHEN UNIT TRIPED5 R 

_BKR -UT-ST 09/09/86 10:00 09/10/86 12:05 26.08 CLOSE/PNDU4S6ASUE LSDWE NTTIE 

C6 BKR GU-T 09/09/86105:00 09102/86 12:052 63.08 CLOSED/OEE G T-CP T ASSUMED CED WEN NTTI R 

,-6 BKR UT- 09/09/86 10:00 09/102/86 10:4 2 64.08 OEED/COSED UT1-T ASSMED COSEED WHEN UNIT TRIPE SR 

BC6 - K R U T 01/31/B7 14:05 020/70:2 43.62 OPENED/CLOSED UT2 ASSUMED OPENED WHEN UNIfTM TRI 

C6 -KR UT 01/31/87 14:05 02/02/87 09:42 43.62 OPENED/CLOSED UT3 ASSUMED OPENED WHEN UNIT TRIP0 

C6 BKR LIT 01/31/87 14:05 02/02/87 09:42 43.62 OPENED/CLOSED UT4 ASSUMED OPENED WHEN UNIT TRIP SR 

C6--LT 0/18 40 20/8 94 36 PNDCOE T ASSUMED OEED WHEN UNIT TRIP SR 

C6 -KR UT-ST 01/31/87 14:05 2-102/87 09:42 43.62 CLOSED/OPENED UT1-ST5ASUECLEDW 
NUITRP SO 

C6 BKR UT-ST "01-/31/87 14:05 02/02/87 09:42 43.62 CLOSED/OPENED UIT2-ST5 ASSUMED CLOSED WHEN UNIfT TRIP R 

k6 BKR UT-ST 013/8 4:50/02/87 09:4 36 CLOSED/OPENED UIT3-ST6 A-SSUMIED CLOSED WHEN UNIT TRIP SR 

kC BR UTST 01/31/87 14:05 02/02/87 09:42 I 43'.62 CLOSED/OPENED UIT4-ST6 JASSUMED CLOSED WHEN UNIT TRIP §-
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System 
AC6 
-AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 

AC6 

AC6 
AC6 
AC6 

AC6 
AC6 
AC6 

AC6 
VAC6 
AC6 
AC6 
AC6 
AC-6 

AC6 
AC6 
AC6 
AC 6 
AC-6 
AC-6 

AC6 
A_6 
AC6 

AC6 
AC6 
AC6 

AC6 

AC6 
AC6

Table F3 System Operation Log 

End Date Duration Event Description Notes Source 

U.... O- S-l7.4F AD 7/DCIOfI(1. NfI:IIT1 ASSUMED OPENED WHEN UNIT TRIP SRO

0,14"3'87
AA 7RIOPFNJFDICLOSIED UT2

:A^UMW Urtr-r vAUc-k I I I

IS~JU j **I% n rkln SAL~rL I LEETTO.  
1 OfOL~lfIt~f I~I~U ~ rr~ ~lI .IE

-6/38 071 1 ~ 46 ASUE OPNE WHE-AirSSBAT fil Io
02/13/87 07:15

SRO

A~ 7AIf~l A~FflIflPFNFfl IITI-STS4678 OPENED/CLOSED UT4 WHEN UNIT TRIP --PC) 1 .  
_7SRO

47t i5 i r' t'0 r51 467 ,ol , A/IOkl I IllT TOED
SRO

-6/13/8 01 1. 46.7 C OSDO EE hccuiint' 2'cf -IS IEITTI l5

EQ Type 

BKR UT 
BKR UT 
BKR UT 
BKR UT 
BKR UT-ST 
BKR UT-ST 
BKR UT-ST 
BKR UT-ST 
BKR UT 
BKR UT 
BKR UT 
BKR UT 
BKR UT-ST 
BKR UT-ST 
BKR UT-ST 
BKR UT-ST 
BKR UT-ST 
BKR ST 
BKR ST 
BKR UT-ST 
BKR UT-ST 
BKR UT 
BKR UT 
BKR UT 
BKR UT 
BKR UT-ST 
BKR UT-ST 
BKR UT-ST 
BKR UT-ST 
BKR UT 
BKR UT 
BKR UT 
BKR UT 
BKR UT-ST 
BKR UT-ST 
BKR UT-ST 
BKR UT-ST 
BKR UT 
BKR UT 
-BKR UT 
§KR _UT 
BK-RUT-ST

Start Date 

02/11/87-08:28 
02/11/87 08:28 
02/11/87 08:28 
02/11/87 08:28 
02/11/87 08:28 
02/11/87 08:28 
02/11/87 08:28 
02/11/87 08:28 
05/02/87 00:47 
05/02/87 00:47 
05/02/87 00:47 
05/02/87 00:47 
05/02/87 00:47 
05/02/87 00:47 
05/02/87 00:47 
05/02/87 00:47 
05/09/87 22:00 
05/10/87 17:47 
05/10/87 17:50 
05/12/87 18:47 
06/02/87 19:45 
12/22/87 16:30 
12/22/87 16:30 
12/22/87 16:30 
12122/87 16:30 
12/22/87 16:30 
12/22/87 16:30 
12/22/87 16:30 
12/22/87 16:30 
02/02/88 21:22 
02/02/88 21:22 
02/02/88 21:22 
02/02/88 21:22 
02/02/88 21:22 
02/02/88 21:22 
02/02/88 21:22 
02/02/88 21:22 
05/11/88 02:50 
05/11/88 02:50 
05/11/88 02:50 
05/11/88 02:50 
05/11/88 02:50

46.78 jCLOSED/OPENED LIT4-ST l

3034.931 OPENED/CLOSED UTi 
3034.931 OPENED/CLOSED UT2
3034.93

ASSUMED CLOSED WHEN UNIT TRIP 
ASSUMED OPENED WHEN TURBINE 
ASSUMED OPENED WHEN TURBINE

ADNMEflCLOE flTFf -

02/13/87 07:15 
09/05/87 11:43 
09/05/87 11:43 
09/05/87 11:43 
09/05/87 11:43 
09/05/87 11:47 
05/13/87 08:45 
05/06/87 15:50 
05/31/87 15:52 
05/11/87 04:00 
05/23/88 04:35 
05/23/88 04:45 
09/05187 11:43 
09/05/87 11:43 
12/24/87 02:48 
12/24/87 02:48 
12/24/87 02:48 
12/24/87 02:48 
12/24/87 02:48 
12/24/87 02:48 
12/24/87 02:48 
12/24/87 02:48 
02/03/88 19:15 
02/03/88 19:15 
02/03/88 19:15 
02/03/88 19:15 
02/03/88 19:15 
02/03/88 19:15 
02/03/88 19:15 
02/03/88 19:15 
05/29/8812:51 
05/29/88 12:51 
05/29/88 12:51 
05/29/88 12:51 
05/29/88 12:51

ASSUMED CLOSED WHEN UNIT TRIP

ASUMD PEEDWHN UR'N

SRO 
SRO SRO 
SRO
SRO 
SRO 
SRO 
SRO 
SRO 

_RO 

SRO

F-47

02/13/87 07:15 4678 CLOSED/OPENED UT3-ST6 '

3035.00 CLOSED/OPENED UT1-ST5 
271.97 CLOSED/OPENED UT2-ST5 
111.05 CLOSED/OPENED UT3-ST6 
711.08 CLOSED/OPENED UT4-ST6 
30.00 CLOSEDIOPENED UT3-ST6 

9082.80 OPENED/CLOSED ST5 
9082.92 OPENED/CLOSED ST6 
2776.93 CLOSED/OPENED UT3-ST6 
2271.97 CLOSED/OPENED UT4-ST6 

34.30 OPENED/CLOSED UT1 
34.30 OPENED/CLOSED UT2 
34.30 OPENED/CLOSED UT3 
34.30 OPENED/CLOSED UT4 
34.30 CLOSED/OPENED UT1-ST5 
34.30 CLOSED/OPENED UT2-ST5 
34.30 CLOSED/OPENED UT3-ST6 
34.30 CLOSED/OPENED UT4-ST6 
21.88 OPENED/CLOSED UTI 
21.88 OPENED/CLOSED UT2 
21.88 OPENED/CLOSED UT3 
21.88 OPENED/CLOSED UT4 
21.88 CLOSED/OPENED UT1-ST5 
21.88 CLOSED/OPENED UT2-ST5 
21.88 CLOSED/OPENED UT3-ST6 
21.88 JCLOSED/OPENED UT4-ST6 

442.02 OPENED/CLOSED UT1 
442.02 OPENED/CLOSED UT2 
442.02 OPENED/CLOSED UT3 
442.02 OPENED/CLOSED UT4 
442.02 CLOSED/OPENED UT1-ST5

Ai= 7R!/ DI::IiJI::I31P.I N£FN I IT4

ASSUMED CLOSED WHEN UNIT TRIP
I

ASSUMED- CLUOED WHnE UIT IP,* "to PI t't [:l'31t' Dr'Ml:n I IT')_ TK

ASS. UMED- D/U}- WHEN1,1 UNllIT TIP
il v

46.78 CLOSED/OPENED U I4- 51

ASSUMED OPENED WHEN TURBINE 
ASSUMED CLOSED WHEN TURBINE 
ASSUMED CLOSED WHEN TURBINE 
ASSUMED CLOSED WHEN TURBINE 
ASSUME COED WHEN TURBINE 
ASSUMED CLOSED TIME 

ASUMED OPENED WHEN UNIT TRIP 
ASSUMED OPENED WHEN UNIT TRIP 
ASSUMED OPENED WHEN UNIT TRIP 
ASSUMED OPENED WHEN UNIT TRIP 
ASSUMED CLOSED WHEN UNIT TRIP 
ASSUMED CLOSED WHEN UNIT TRIP 
ASSUMED CLOSED WHEN UNIT TRIP 
ASSUMED CLOSED WHEN UNIT TRIP 
ASSUMED CLOSED WHEN UNIT TRIP 
ASSUMED OPENED WHEN UNIT TRIP 

ASSUMED OPENED WHEN UNIT TRIP 

ASSUMED OPENED WHEN UNIT TRIP 

ASSUMED CLOSED WHEN UNIT TRIP 

ASSMED CLOSED WHEN UNIT TRIP 

ASSUMED CLOSED WHEN UNIT TRIP 

ASSUMED CLOSED WHEN UNIT TRIP

ASSUMED OPENED WHEN TURBNUFEI I[;;;UIVI.VOI--IJ ta I /

tl l::Hl::nli .l N. l::r lIT4

SRO

3o349;3OPENED/CLOSED UT4 ' -

N7.t I;
U

ASSUMEU UOP-NEID VWHEN UNllIT T R

/ b; UMI:U ~ ~ ~ I TRrf~ vnl liIPlA= -Io t'tDPM rtlt l t't l=n I IT'

ASSUMED OPE uV~I.Iui!!amI

0/1 I



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

AC6 BKR UT-ST 05/11/88 02:50 05/29/88 12:51 442.02 CLOSED/OPENED UT2-ST5 SRO 

AC6 BKR UT-ST 05/11/88 02:50 05/29/88 12:51 442.02 CLOSED/OPENED UT3-ST6 SRO 

AC6 BKR UT-ST 05/11/88 02:50 05/29/88 12:51 442.02 CLOSED/OPENED UT4-ST6 SRO 

AC6 BKR UT 10/09/88 18:52 10/15/88 12:23 137.52 OPENED/CLOSED UT1 ASSUMED OPENED WHEN TURBINE SRO 

AC6 BKR UT 10/09/88 18:52 10/15/88 12:23 137.52 OPENED/CLOSED UT2 ASSUMED OPENED WHEN TURBINE SRO 

AC6 BKR UT 10/09/88 18:52 10115/88 12:23 137.52 OPENED/CLOSED UT3 ASSUMED OPENED WHEN TURBINE SRO 

AC6 BKR UT 10/09/88 18:52 10/15/88 12:23 137.52 OPENED/CLOSED UT4 ASSUMED OPENED WHEN TURBINE SRO 

AC6 BKR UT-ST 10/09/88 18:52 10/15/88 12:23 137.52 CLOSED/OPENED UT1-ST5 ASSUMED CLOSED WHEN TURBINE TRIP SRO 

AC6 BKR UT-ST 10/09/88 18:52 10/15/88 12:23 137.52 CLOSED/OPENED UT2-ST5 ASSUMED CLOSED WHEN TURBINE TRIP SRO 

AC6 BKR UT-ST 10/09/88 18:52 10/15/88 12:23 137.52 CLOSED/OPENED UT3-ST6 ASSUMED CLOSED WHEN TURBINE TRIP SRO 

AC6 BKR UT-ST 10/09/88 18:52 10/15/88 12:23 137.52 CLOSED/OPENED UT4-ST6 ASSUMED CLOSED WHEN TURBINE TRIP SRO 

AC6 BKR UT 10/15/88 21:20 10/16/88 16:25 19.08 OPENED/CLOSED UT1 SRO 

AC6 BKR UT 10/15/88 21:20 10/16/88 16:25 19.08 OPENED/CLOSED UT2 SRO 

AC6 BKR UT 10/15/88 21:20 10/16/88 16:25 19.08 OPENED/CLOSED UT3 SRO 

AC6 BKR UT 10/15/88 21:20 10/16/88 16:25 19.08 OPENED/CLOSED UT4 SRO 

AC6 BKR UT-ST 10/15/88 21:20 10/16/88 16:25 19.08 CLOSED/OPENED UT1-ST5 _ SRO 

AC6 BKR UT-ST 10/15/88 21:20 10/16/88 16:25 19.08 CLOSED/OPENED UT2-ST5 SRO 

AC6 BKR UT-ST -10/15/88 21:20 10/16/88 16:25 19.08 CLOSED/OPENED UT3-T6 SRO_ 

AC6 BKR UT-ST 10/15/88 21:20 10/16/88 16:25 19.08 CLOSED/OPENED UT4-ST6 SRO 

AC6 BKR UT 10/20/88 01:25 11/22/88 19:30 810.08 OPENED/CLOSED UT- SRO 

AC6 BKR UT 10/20/88 01:25 11/22/88 19:30 810.08 OPENED/CLOSED UT2 iSRO 
AC6 BKR UT 10/20/88 01:25 11/22/88 19:30 810.08 OPENED/CLOSED UT3 - ..........SRO 

AC6 BKR UT 10/20/88 01:25 11/22/88 19:30 810.08 OPENED/CLOSED UT4 ___R_ 

AC6 BKR UT-ST 10/20/88 01:25 11/22/88 19:30 810.08 CLOSED/OPENED UT1-T5 .. __ 

AC6 BKR UT-ST 10/20/88 01:25 11/22/88 19:30 810.08 CLOSED/OPENED UT2-ST I'SkRO 

AC6 BKR UT-ST 10/20/88 01:25 11/22/88 19:30 810.08 CLOSED/OPENED UT3-ST6 .... iRO 

AC6 BKR UT-ST 10/20/88 01:25 11/22/88 19:30 810.08 CLOSED/OPENED UT4-ST6 . SRO 

AC6 BKR UT 02/04/89 00:18 06/23/89 21:52 3357.57 OPENED/CLOSED UT3 ASSUMED OPENED WHEN TURBINE rSRO 

AC6 BKR UT 02/04/89 00:18 06/23/89 21:52 3357.57 OPENED/CLOSED UT2 ASSUMED OPENED WHEN TURBINERO 

AC6 BKR UT 02/04/89 00:18 06/23/89 21:52 3357.57 OPENED/CLOSED UT3 ASSUMED OPENED WHEN TURBINE -SRO 

AC6 BKR UT 02/04/89 00:18 06/23/89 21:52 3357.57 OPENED/CLOSED UT4 ASSUMED OPENED WHEN TURBINE SRO 

AC6 BKR UT-ST 02/04/89 00:18 06/23/89 21:52 3357.57 CLOSED/OPENED UT-ST ASSUMED OSED WHEN TURBINE TRIP SRO 

AC6 BKR UT-ST 02/04/89 00:18 06/23/89 21:52 3357.57 CLOSED/OPENED UT2-ST5 ASSUMED CLOSED WHEN TURBINE TRIP SRO 

AC6 BKR UT-ST 02/04/89 00:18 06/23/89 21:52 3357.57 CLOSED/OPENED UT3-ST6 ASSUMED CLOSED WHEN TURBINE TRIP SRO 

AC6 BKR UT-ST 02/04/89 00:18 03/25/89 20:27 1196.15 CLOSED/OPENED UT4-ST6 ASSUMED CLOSED WHEN TURBINE SRO 
TRIP/OPENED TIME 

AC6 BKR UT-ST 03/25/89 21:27 06/23/89 21:52 2160.42 CLOSED/OPENED UT4-ST6 SRO 

AC6 BKR ST 05/08/89 03:38 05/15/89 01:39 166.02 OPENED/CLOSED ST5 SRO 

AC6 BKR ST 05/08/89 04:03 05/15/89 01:39 165.60 OPENED/CLOSED ST6 SRO 

AC6 BKR UT-ST 06/23/89 22:30 06/25/89 01:14 26.73 CLOSED/OPENED UT1-ST5 SRO 

AC6 BKR UT-ST 06/23/89 22:30 06/25/89 01:14 26.73 CLOSED/OPENED UT2-ST5 SRO 

AC6 BKR UT-ST 06/23/89 22:30 06/25/89 01:14 26.73 CLOSED/OPENED UT3-ST6 SRO
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System 

AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6

EQ Type Start Date 

BKR UT-ST 03/03/89 00:36 

BKR UT-ST 0/18/89 15:52 
BKR UT 03/03/90 00:36 
BKR UT 03/03/90 00:36 
BKR UT 03/03/90 00:36 
BKR UT 03/103/90 00:36 
BKR UT-ST 03/03/90 00:36 
BKR UT-ST 03/03/90 00:36 
BKR UT-ST 03/03/90 00:36 
BKR UT-ST 03/03/90 00:36 
BKR UT-ST 03/14/90 06:09 
BKR UT-ST 63/14/90 19-.50 

BKR ST 03/19/90 11:40 

BKR ST 03/19/90 11:40 

BKR ST. T8/30/9013-.47 
BKR UT-ST 9/16/90 12:30 
BR UT-ST 069/16/90 12-.30

Table F3 System Operation Log

06/25/89 01:14 
10/19/89 21:52 
04/08/90 20:38 
04/08/90 20:38 
04/08/90 20:38 
04/08/90 20:38 
04/08/90 20:38 
03/13/90 18:54 
03/14/90 09:45 
04/08/90 20:38 
04/08/90 20:38 
04/08/90 20:38 
03/20/90 04:25 
03/20/90 04:25 
08/30/90 14:15 
11/30/90 10:00 
11/09/90 23:45

26.7326.73 
30.00 

884.03 
884.03 
884.03 

884.03 
884.03 
258.30 
273.15 
884.03 
614.48 
600.80 

16.75 
16.75 
0.47 

1797.50 
1307.25

CLOSED/OPENED UT4-ST6 
CLOSED/OPENED GT-BT 
OPENED/CLOSED UT1 
OPENED/CLOSED UT2 
OPENED/CLOSED UT3 

OPENED/CLOSED UT4 
CLOSED/OPENED UT1-ST5 
CLOSED/OPENED UT2-ST5 
CLOSED/OPENED UT3-ST6 
CLOSED/OPENED UT4-ST6 
CLOSED/OPENED UT2-ST5 
C5LOSED/OPENED UT3-ST6 

OPENED/CLOSED ST5 
OPENEDICLOSED ST6 
STATION AUX TRANSFORMER IN MANUAL]/AUTO 

CLCSED/OPENED UT1-ST5 
CLOSED/OPENED UT2-ST5

AC6 BKR UT-ST 09/16/90 12:30 12/23/90 19:59 2359.48 CLOSED/OPENED UT3-ST6 

AC6 BKR UT-ST 09/16/90 12:30 12/23/90 19:59 2359.48 CLOSED/OPENED UT4-ST6

AC6 BKR UT-ST 09/29/90 04:53 10/01/90 13:35 

AC6 BUS 10/27/90 03:25 10/28/90 09:25 

AC6 BKR ST 11/02/90 08:50 11/16/9004:10 

AC6 BKR ST 11/02/90 08:50 11/16/90 04:10 

AC6 BKR UT-ST 11/13/90 21:35 12/05/90 00:25 

AC6 BKR UT-ST 12/03/90 21:20 12/23/90 19:59 

AC6 BKR UT-ST 12/06/90 01:30 12/23/90 19:59 

AC6 BKR UT 12/26/90 12:37 12/28/90 11:48 

AC6 BKR UT 12/26/90 12:37 12/28/90 11:48 

AC6 BKR UT 12/26/90 12:37 12/28/90 11:48 

AC6 BKR UT 12/26/90 12:37 12/28/90 11:48 

ACB6 KR UT-ST 12/26/90 12:37 12/28/90 11:48 

AC-6 BKR UT-ST 12/26/90 12:37 12/28/90 11:48 

ACB6 KR UT-ST 12/26/90 12:37 12/28/90 11:48 

C6 BKR UT-ST 12/26/90 12:37 12/28/90 11:48 
AC6 03/20/91 19:15 03/22/91 05:20 

AC6 BKR UT 03/20/91 19:15 03/22/91 05:30 

AC6 BKR UT 03/20/91 19:15 03/22/91 05:20 

AC6 BKR UT 03/20/91 19:15 03/22/91 05:20 

AC6 BKR UT-ST 03/20/91 19:15 03/22/91 05:20

56.70 
30.00 

331.33 
331.33 

478.65 
426.48 

47.18 
47.18 
47.18 
47.18 
47.18 
47.18 
47.18 
47.18 
34.08 
34.25 
34.0 8 

34.08

TRIPPED/CLOSED UT3-ST6 ( DURING REMOVAL OF 6.9 KV BKF 
6.9KV BUS 3 DE-ENERGIZED 
OPENED/CLOSED ST5 
OPENED/CLOSED ST6 

CLOSED/OPENED UT2-ST5 
CLOSED/OPENED UT1-ST5 

CLOSED/OPENED UT2-ST5 
OPENED/CLOSED UTT 
OPENED/CLOSED UT2 
OPENED/CLOSED UT3 
OPENED/CLOSED UT4 
COSED/OPENED UT1-ST5 

CLOSED/OPENED UT2-ST5 
CLOSED/OPENED UT3-ST6 
CLSDOEE UT4-ST6 

OPNDCOE T(ALT TO CLOSE AT 5:20) 

SUT

End Loate .r% fi n =won# Description
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It=.-,. tinn I:vllnf n _ ; ,;;nn

:W - . - -0 -

A

Notes Source 
SRO 

ASSUMED CLOSED TIME SRO 

ASSUMED OPENED WHEN Rx SHUTDOWN SRO 

ASSUMED OPENED WHEN Rx SHUTDOWN SRO_ 

ASSUMED OPENED WHEN Rx SHUTDOWN SRO 

ASSUMED OPENED WHEN Rx SHUTDOWN SRO 

ASSUMED CLOSED WHEN Rx SHUTDOWN SRO 

ASSUMED CLOSED WHEN Rx SHUTDOWN SRO 

ASSUMED CLOSED WHEN Rx SHUTDOWN SRO 
ASSUMED CLOSED WHEN Rx SHUTDOWN SRO 

SRO 
SRO 

SRO 

SRO 

ASSUMED CLOSED WHEN UNIT CSD SRO 

ASSUMED CLOSED/OPENED WHEN UNIT SRO 
CSDIBKR SS2 OPENED 

ASSUMED CLOSEDIOPENED WHEN UNIT SRO 
CSD/ONLINE 

ASSUMED CLOSED/OPENEDWHEN UNIT SRO 

CSD/ONLINE 
SRO 

ASSUMED END TIME SRO 

SRO 
SRO 

SRO 

ASSUMED OPENED WHEN UNIT ONLINE --

ASSUMED OPENED WHEN UNIT ONLINE RO 

ASSUMED OPENED WHEN RxTRIP SR 

ASSUMED OPENED WHEN RxTRIP SR 

ASSUMED OPENED WHEN RxTRIP SR 

ASSUMED CLOSED WHEN RxTRIP SR



Table F3 System Operation Log

System 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 

AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 

AC6 
AC6 
AC6 
AC6 
AC6 
AC6 

AC6 
AC6 
AC6 
AC6

EQ Type Start Date End Date 

BKR UT-ST 03/20/91 19:15 03/22/91 05:30 

BKR UT-ST 03/20/91 19:15 03/22/91 05:20 

BKR UT-ST 03/20/91 19:15 03/22/91 05:20 

BKR UT 03/22/91 08:14 04/09/91 20:35 

BKR UT 03/22/91 08:14 04/09/91 20:35 

BKR UT 03/22/91 08:14 04/09/91 20:35 

BKR UT 03/22/91 08:14 04/09/91 20:35 

BKR UT-ST 03/22/91 08:14 04/09/91 20:35 

BKR UT-ST 03/22/91 08:14 04/09/91 20:35 

BKR UT-ST 03/22/91 08:14 03/29/91 02:55 

BKR UT-ST 03/22/91 08:14 04/09/91 20:35 

BKR UT-ST 03/30/91 21:18 04/09/91 20:35 

BKR UT 04/10/91 09:36 04/11/91 03:15 

BKR UT 04/10/91 09:36 04/11/91 03:15 

BKR UT 04/10/91 09:36 04/11191 03:15 

BKR UT 04/10/91 09:36 04/11/91 03:15 

BKR UT-ST 04/10/91 09:36 04/11/91 03:15 

B6KR tUT-ST 04/10/91 09:36 04/11/91 03:15 
BKR UT-ST 04/10/91 09:36 04/11/91 03:15 
BKR UT-ST 04/10/91 09:36 04/11/91 03:15 

BKR UT 05/12/91 00:10 05/24/91 00:23 
BKR UT 05/12/91 00:10 05/24/91 00:23 
BKR UT 05/12/91 00:10 05/24/91 00:23 

BKR UT 05/12/91 00:10 05/24/91 00:23 

BKR UT-ST 05/12/91 00:10 05/24/91 00:23 

BKR UT-ST 05/12/91 00:10 05/24/91 00:23 

BKR UT-ST 05/12/91 00:10 05/24/91 00:23 

BKR UT-ST 05/12/91 00:10 05/24/91 00:23 

BKR UT 08/24/91 10:29 08/24/91 18:58 

BKR UT 08/24/91 10:29 08/24/91 18:58 

BKR UT 08/24/91 10:29 08/24/91 18:58 

BKR UT 08/24/91 10:29 08/24/91 18:58 

BKR UT-ST 08/24/91 10:29 08/24/91 18:58 

BKR UT-ST 08124/91 10:29 08/24/91 18:58 

BKR UT-ST 08/24/91 10:29 08/24/91 18:58 

BKR UT-ST 08/24/91 10:29 08/24/91 18:58 

BKR UT 10/18/91 06:05 11/04/91 11:40 

BKRUT 10/18/91 06:05 11/04/91 11:40 

BKR UT 10118/91 06:05 11/04/91 11:40 

BKR UT 10/18/91 06:05 11/04/91 11:40 

BKR UT-ST 10/18/91 06:05 11/04/91 11:40 

BKR UT-ST 10/18/91 06:05 -11/04/91 11:4o

Duration Event Description N 

34.25 CLOSED/OPENED ST5-UT2 A 

34.08 CLOSED/OPENED ST6-UT3 A 

34.08 CLOSED/OPENED ST6-UT4 A 

444.35 OPENED/CLOSED UT1 A 

444.35 OPENED/CLOSED UT2 A 

444.35 OPENED/CLOSED UT3 A 
444.35 OPENED/CLOSED UT4 A 

444.35 CLOSED/OPENED ST5-UT1 A 

444.35 CLOSED/OPENED ST5-UT2 A 

162.68 CLOSED/OPENED ST6-UT3 A 

444.35 CLOSED/OPENED ST6-UT4 A 
239.28 CLOSED/OPENED ST6-UT3 

17.65 OPENED/CLOSED UT1 
17.65 OPENED/CLOSED UT2 
17.65 OPENED/CLOSED UT3 

17.65 OPENED/CLOSED UT4 
17.65 CLOSED/OPENED ST5-UT1 / 

17.65 CLOSED/OPENED ST5-UT2 / 

17.65 CLOSED/OPENED ST6-UT3 A 

17.65 CLOSED/OPENED ST6-UT4 / 

288.22 OPENED/CLOSED UTI A 

288.22 OPENED/CLOSED UT2 
288.22 OPENED/CLOSED UT3 
288.22 OPENED/CLOSED UT4 
288.22 CLOSED/OPENED ST5-UT1 
288.22 CLOSED/OPENED ST5-UT2 

288.22 CLOSED/OPENED ST6-UT3 

288.22 CLOSED/OPENED ST6-UT4 
8.48 OPENED/CLOSED UT1 
8.48 OPENED/CLOSED UT2 
8.48 OPENED/CLOSED UT3 
8.48 OPENED/CLOSED UT4 
8.48 CLOSED/OPENED ST5-UT1 
8.48 CLOSED/OPENED ST5-UT2 
8.48 CLOSED/OPENED ST6-UT3 

8.48 CLOSED/OPENED ST6-UT4 
413.58 OPENED/CLOSED UT1 
413.58 OPENED/CLOSED UT2 
413.58 OPENED/CLOSED UT3 
413.58 OPENED/CLOSED UT4 
413.58 CLOSED/OPENED ST5-UT1 
413.58 CLOSED/OPENED ST5-UT2

F-50 0

otes Source 
SSUMED CLOSED WHEN RxTRIP SRO 

SSUMED CLOSED WHEN RxTRIP SRO 

SSUMED CLOSED WHEN RxTRIP SRO 

SSUMED OPENED WHEN UNIT TRIP SRO 

SSUMED OPENED WHEN UNIT TRIP SRO 

SSUMED OPENED WHEN UNIT TRIP SRO 

kSSUMED OPENED WHEN UNIT TRIP SRO 

SSUMED OPENED WHEN UNIT TRIP SRO 

SSUMED OPENED WHEN UNIT TRIP 0SRO 

\SSUMED OPENED WHEN UNIT TRIP SRO 

\SSUMED OPENED WHEN UNIT TRIP SRO 

\SSUMED OPENED WHEN UNIT TRIP SRO 

,SSUMED OPENED WHEN UNIT TRIP SRO 

,SSUMED OPENED WHEN UNIT TRIP ISRO 

SSUMED OPENED WHEN UNIT TRIP . SRO 

SSUMED OPENED WHEN UNIT TRIP . SRO 

,SSUMED OPENED WHEN UNIT TRIP . SRO 

ASSUMED OPENED WHEN UNIT TRIP- SRO 

ASSUMED OPENED WHENUN-T -IP- ISRO__ 

ASSUMED OPENED WHEN UNIT TRIP SRO 
ASSUMED OPENED WHEN UNIT TRIP SRO 
kSSUMED OPENED WHEN UNIT TRIP 

ASSUMED OPENED WHEN UNIT TRIP SR 

ASSUMED OPENED WHEN UNIT TRIP SR 

ASSUMED OPENED WHEN UNIT TRIP S_ 

ASSUMED OPENED WHEN UNIT TRIP SR 

ASSUMED OPENED WHEN UNIT TRIP SR 

ASSUMED OPENED WHEN UNIT TRIP SR 
SRO _ 

SRO_ 

SRO 

SRO 

_____________________ SRO



Table F3 System Operation Log 

T .I0e
Duration IEvent Description

I2~K 1 SRO

06:05fI.A LOSI DTANDTfl IPf 3 RF'6-1 1 WX U Tr-

67 SAITARTEflISECREDI 31 ABFIP FOR~- CS WARM UPI3 ABFP vii

EQ Type 
BKR UT
BKR UT.  
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP

AC6 
AC6 
AF 
AFW 
AFW 
AkFW
AF-W 
AFW 
AFW 
A FW 
AFW 
AF-W 
AFW 
AFW 
AFW
AFW 
AFW 
AFW 
AKF W 
AW 
AFW 
AFW 
AF-W 
AF-W 

-FW 
-Fw 

AFW 
AFW 
AFW 

-FW 
AFW 
A FW 
AkFW
AF-W 
AW 
AFW 
AF 
AW 
AFW 
AF-W 
AFW 
AFW

06/17/85 02:45 A. SRTA1RTED/SI-IUlHI-l 31i A P TO) FIL 1 ABF-31SR

06/ 425 8 STRTEDSECUED 3 ABF TOAILL 1 SI
06/18/85 17:58 
06/18/85 20:03 
06/19/85 19:59 
06/19/85 20:02 
06/19/85 23:12 
06/19/85 23:12 
06/21/85 17:25 
06 /21/85 20:45 

06/25/85 00:36 
06/25/85 04:00 
06/25/85 20:05 
06/27/85 01:58 
06/27/85 08:40 
06/27/85 14:23 
07/01/85 11:25 
07/01/85 15:25 
07/03/85 05:19 
07/03/85 05:55 
07/03/85 08:35 
07/04/85 02:03 
07/04/85 02:03 
07/04/85 05:03 
07/04/85 04:55 
07/04185 07:05 
07/04/85 17:20 
07/04/85 18:18

0.45 STARTED/SECURED 31 ABFP TO FILL 31 SIG 
0.62 STARTED/SECURED 31 ABFP TO FILL 31 S/G

A g7 ~TA~TFflI~FCI IRFfl 33 ARFP TO FILL 34 S/~ ~

067TADRTED/SCURED 33f ABFP TOY ILL 34 Si' ~It.Grr-

ABFP-31 
ABFP-31

.~ r3

SRO 
-SRO 
rSRO

SRO
uoS3 3 I/FP TO FILL 32 G 'D

0.57 
0.33 
I tAQ

STARTED/SECURED 33 ABFP TO FILL 34 S/G 
STARTED/SECURED 33 ABFP TO FILL 34 S/G 

TADTIf/=rI.t:. IPlr' ". ARFP TO FILL 34 S/G
IABFP-33 
ABFP-33

i.u
1

.J08 ...- - - - - -. . . . -- 33 -F TO FIL.34-

1.42 
1.47 
0.58
0.33 
6.00
0.48 
0.17 
0.75 
0.08 
0.25 
0.33

STARTED/SECURED 33 ABFP TO FILL 33 S/G JABFP-33 
STARTED/SECURED 33 ABFP TO FILL 33 S/G JABFP-33

STARTED/SECURED 31 ABFP TO FILL 32 S/G
STARTED/SECURED 33 ABFP TO FILL 34 S/G 
STARTED/SECURED 33 ABFP TO FILL 34 S/G
STARTED/SECURED 33 ABFP TO FILL 34 S/G 
STARTED/SECURED 31 ABFP TO FILL 32 S/G 
STARTED/SECURED 31 ABFP TO FILL 32 SIG 
STARTED/SECURED 33 ABFP TO FILL 34 S/G FOR HP 
STARTED/SECURED 33 ABFP TO FILL 34 S/G FOR HP 
STARTED/SECURED 33 ABFP TO FILL 33 S/G

0.30] STARTED/SECURED 31 ABFP TO ADD CHEMICALS TO 32 S/G
0.30 STARTED/SECURED 33 ABFP TO ADD CHEMICALS TO 33 S/G

06/17/85 02:20 
06/17/85 03:50 
06/18/85 17:31 
06/18/85 19:26 
06/19/85 19:21 
06/19/85 19:22 
06/19/85 22:37 
06/19/85 22:38 
06/21/85 17:05 
06/21/85 19:40 
06/24/85 23:11 
06/25/85 02:32 
06/25/85 19:30 
06/27/85 01:38 
06/27/85 02:40 
06/27/85 13:54 
07/01/85 11:15 
07/01/85 14:40 
07/03/85 05:14 
07/03/85 05:40 
07/03/85 08:15 
07/04/85 01:45 
07104/85 01:45 
07/04/85 04:08 
07/04/85 04:50 
07/04/85 06:45 
07/04/85 17:08 
07/04/85 18:05

.2

ABFP-31 
ABFP-33 
ABFP-33 
ABFP-33 
ABFP-31 
ABFP-31 
ABFP-33 

AFP-33 

ABFP-31 
ABFP-33 
ABFP-31 
1ABFP- 33

MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 

MDP 
MDP 
MDP 
-MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 

M DP 

MDP 

MDP 
MDP 
MDP 
MDP 

MDP

ABFP-31 
1ABFP-33

RO 
S§RO 
SRO 

SRO 
SRO 
__§_R___0

F-5I

@*~.i fl~tn

ST 
ST

F~nd DatA

10/18/91
01

01/23/85 22:02 01/23/85 22:32 0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO 

06/08/85 11:35 06/08/85 12:05 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG, 30 MIN SRO 

06/08/85 20:57 06/08/85 22:30 1.55 STARTED/SECURED 31 ABFP TO ADD CHEMICAL TO 31 & 32 ABFP-31 SRO 

06/09/85 12:13 06/09/85 13:13 1.00 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G KBFP-31 SRO 

06/09/85 16:36 06/09/85 17:20 0.73 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

06/09/85 19:20 06/09/85 19:40 0.33 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G _ABFP-31 SRO 

06/09/85 21:50 06/09/85 22:30 - -0.67 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

06/15/85 22:03 06/15/85 22:26 0.38 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

06/16/85 00:20 06/16/85 01:00 0.67 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

06/16/85 02:35 06/16/85 03:10 0.58 STARTED/SECURED 33 ABFP TO FILL 34 SIG ABFP-33 SRO

system

0.92 STARTED/SECURED 31 ABFP TO FILL 31 & 32 
0.08 STARTED/SECURED 33 ABFP TO FILL 33 SIG 
0.33 STARTED/SECURED 31 ABFP 
0.20 STARTED/SECURED 33 ABFP TO FILL 34 S/G 
0.22 STARTED/SECURED 33 ABFP TO FILL 34 SIG

P.~rr-3 I

n A
r ]

i BI,,/ i i,-i 11 , 1.-i- - 111,, l,=,l I ,,ll /,kl., r-l-w itl r'ILL 11 1 ,,

'BF-3

63 STAR.................P 

TO FILL 32 S4

P-1-33

ABFP-33

A A A

ST6UT3 10/18/9106:0 11/04/91 11-40 I.-, R n-

;TARTED/SECURED 33 ABFP TO FILL 34 S/G 
;TARTED/SECURED 33 ABFP TO FILL 34 S/G

,

1

AI:Jl- 

I"- ,1 

ABFP-33

0.30
.S/G

TABFP-33

Niotes S
"l '1 I| IA IU'I 1 1 " l I .] % ' I.I I I " f-I lltJf"[-llEU. I. l I U-UI J

AAI AB 4 44.J A ,,I " Jl ! • I f 11, 1,--1 11£ | Jl,- Nk- I 1" lhlllGiX P

IXI r I,-'-,,31

ABFPl-31II % O ~l~t gn TAI IFIIIRF .IIRI-D 31 AHI-IP,4 l")'31Qg **J." ")



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

AFW MDP 07/05/85 03:30 07/05/85 03:45 0.25 STARTED/SECURED 31 ABFP TO ADD CHEMICALS TO 31 S/G ABFP-31 SRO 

AFW MDP 07/10/85 22:39 07/10/85 23:22 0.72 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 07/11/85 00:39 07/11/85 02:30 1.85 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 07/11/85 05:15 07/11/85 05:55 0.67 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 07/15/85 22:23 07/15/85 22:43 0.33 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 07/16/85 07:27 07/16/85 08:40 1.22 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 07/16/85 13:35 07/16/85 14:56 1.35 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 07/17/85 13:35 07/17/85 14:00 0.42 STARTED/SECURED 31 ABFP TO FILL 32,S/G ABFP-31 SRO 

AFW MDP 07/19/85 21:45 07/19/85 22:15 0.50 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 07/22/85 19:20 07/22/85 19:40 0.33 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 07/22/85 21:30 07/22/85 22:30 1.00 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 07/23/85 04:45 07/23/85 05:05 0.33 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 07/23/85 18:48 07/23/85 19:03 0.25 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 07/23/85 20:50 07/23/85 21:50 1.00 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 07/24/85 01:40 07/24/85 02:05 0.42 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 07/24/85 03:35 07/24/85 03:45 0.17 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 07/24/85 09:40 07/24/85 11:31 1.85 STARTED/SECURED 33 ABFP TO 3 FOR HYDRO ABFP-33 SRO 

AFW MDP 07/24/85 18:00 07/24/85 18:01 0.02 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 07/24/85 18:07 07/24/85 18:09 0.03 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 07/24/85 18:36 07/24/85 18:53 0.28 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 07/25/85 00:50 07/25/85 07:15 6.42 STARTED/SECURED 33 ABFP TO FILL 33 SIG ABFP-33 SRO 

AFW MDP 07/26/85 17:35 07/26/85 18:40 1.08 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 07/27/85 15:42 07/27/85 17:57 2.25 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 07/27/85 19:05 07/27/85 19:17 0.20 STARTED/SECURED 31 ABFP FOR HYDRO ABFP-31 SRO 

AFW MDP 07/27/85 21:20 07/27/85 22:21 1.02 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 07/28/85 13:50 07/28/85 16:09 2.32 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 07/28/85 16:26 07/28/85 16:29 0.05 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 07/30/85 00:08 07/30/85 00:33 0.42 STARTED/SECURED 31 ABFP FOR 32 S/G HYDRO ABFP-31 SRO 

AFW MDP 07/30/85 03:45 07/30/85 07:10 3.42 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 07/30/85 07:27 07/30/85 09:40 2.22 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 07/30/85 10:50 07/30/85 11:08 0.30 STARTED/SECURED 33 ABFP FOR 34 S/G HYDRO ABFP-33 SRO 

AFW MDP 07/30/85 11:35 07/30/85 11:40 0.08 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 07/30/85 16:14 07/30/85 16:48 0.57 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 07/30/85 21:34 07/30/85 21:57 0.38 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 08/01/85 08:55 08/01/85 11:59 3.07 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 08/01/85 12:25 08/01/85 12:26 0.02 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 08/01/85 12:36 08/01/85 12:45 0.15 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 08/01/85 22:25 08/01/85 22:40 0.25 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 08/06/85 23:48 08/07/85 00:06 0.30 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 08/07/85 03:03 08/07/85 03:42 0.65 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 08/07/85 11:06 08/07/85 11:31 0.42 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 08/07/85 14:31 08/07/85 14:37 0.10 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO

F-52



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

AFW MDP 09/01/85 05:44 09/01/85 05:48 0.07 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 09/04/85 14:15 09/04/85 14:18 0.05 STARTED/SECURED 31 ABFP FOR TEST ABFP-31 SRO 

AFW MDP 09/04/85 15:55 09/04/85 19:00 3.08 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 09/05/85 13:35 09/05/85 14:00 0.42 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 09/05/85 16:44 09/05/85 17:54 1.17 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 09/05/85 20:10 09/05/85 20:35 0.42 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 09/05/85 21:00 09/05/85 21:25 0.42 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 09/06/85 00:35 09/06/85 01:25 0.83 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 09/14/85 08:04 09/14/85 09:25 1.35 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 09/22/85 22:08 09/22/85 22:38 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG, 30 MIN SRO 

AFW MDP 09/22/85 22:08 09/22/85 22:38 0.50 STARTED/SECURED 33 ABFP ABFP-33 ETNG, 30 MIN SRO 

AFW MDP 09/25/85 09:05 09/25/85 13:20 4.25 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 09/25/85 09:05 09/25/85 12:20 3.25 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 09/26/85 20:10 09/26/85 20:29 0.32 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 09/26/85 20:10 09/26/85 20:29 0.32 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 09/26/85 22:29 09/26/85 22:30 0.02 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 09/26/85 22:29 09/26/85 22:30 0.02 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 09/27/85 04:15 09/27/85 04:45 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG, 30 MIN SRO 

AFW TDP 09/27/85 04:15 09/27/85 04:45 0.50 STARTED/SECURED 32 ABFP ABFP-32 ETNG, 30 MIN SRO 

AFW MDP 03/01/86 01:58 03/01/86 02:28 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG, 30 MIN SRO 

AFW MDP 03/01/86 02:00 03/01/86 02:30 0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO 
AFW MDP 04/27/86 08:06 04/27/86 08:29 0.38 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 04/27/86 09:06 04/27/86 09:21 0.25 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 04/27/86 10:42 04/27/86 10:57 0.25 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 04/27/86 11:05 04/27/86 11:40 0.58 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 04/27/86 13:18 04/27/86 13:42 0.40 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 04/27/86 13:35 04/27/86 13:48 0.22 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 04/27/86 15:55 04/27/86 17:00 1.08 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 04/27/86 18:35 04/27/86 19:05 0.50 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 04/27/86 20:15 04/27/86 20:55 0.67 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 04/27/86 20:30 04/27/86 22:00 1.50 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 05/04/86 12:50 05/04/86 13:20 0.50 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 ETNG, 30 MIN SRO 

AFW MDP 05/05/86 12:05 05/05/86 12:50 0.75 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 05/08/86 00:35 05/08/86 00:53 0.30 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 05/08/86 00:35 05/08/86 00:56 0.35 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 05/08/86 03:30 05/08/86 04:18 0.80 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 iSRO 

AFW MDP 05/08/86 03:50 05/08/86 04:35 0.75 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 !SRO 

AFW MDP 05/08/86 10:25 05/08/86 10:55 0.50 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 !SRO 

AFW MDP 05/08/86 12:10 05/08/86 12:40 0.50 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 'SRO 

AFVV MOP 05/09/86 00:30 05/09/86 00:50 0.33 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO AFW MDP 05/09/86 04:40 05/09/86 05:48 1.13 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 05/10/86 12:37 05/10/86 13:09 0.53 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO
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Table F3 System Operation Log 

Q Type Start Date End Date Duration Event Description I Notes Source 
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05/12/86 20:08 05/12/86 20:20 0.20 STARTED/SECURED 33 ABFP TO FILL 33 SIG ABFP-33 SRO 

05/12/86 21:25 05/12/86 22:00 0.58 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

05/13/86 01:05 05/13/86 01:37 0.53 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

05/13/86 02:21 05/13/86 02:38 0.28 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

05/13/86 03:43 05/13/86 04:35 0.87 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

05/13/86 06:27 05/13/86 07:05 0.63 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

05/16/86 18:05 05/16/86 18:35 0.50 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

05/16/86 20:00 05/16/86 20:30 0.50 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

05/16/86 21:15 05/16/86 21:45 0.50 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

05/17/86 00:04 05/17/86 01:49 1.75 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

05/17/86 01:55 05/17/86 02:38 0.72 STARTED/SECURED 33 ABFP TO FILL 33 & 34 SIG ABFP-33 SRO 

05/17/86 05:02 05/17/86 06:05 1.05 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

AFW MDP 05/24/86 20:55 05/24/86 21:25 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO__ 
A-W MDP 05/26/86 19:16 05/27/86 01:55 6.65 STARTED/SECURED 31 ABFP ABFP-31 SO 
FW MDP -05/26/86 19:16 05/27/86 01:55 6.65 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 05/27/86 02:51 05/27/86 04:15 1.40 STARTED/SECURED 31 ABFP ABFP-31 SO 05/27/86 02:51 05/27/86 04:15 1.4 0 STARTED/SECURED 33 ABFP ,BFP-33 SO 

AF-w MDP 05/27/86 05:30 05/27/86 06:45 1.25 STARTED/SECURED 31 ABFP ABFP-33 SRO 

AFW MOP 05/27/86 05:30 05/27/86 06:30 1.00 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 05/27/86 08:05 05/27/86 08:40 0.58 STARTED/SECURED 31 ABFP ABFP-31 SO 

AFW MDP 05/27/86 08:05 05/27/86 08:40 0.58 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 0 1 05/27/86 13:05 1.33 STARTED/SECURED 33 ABFP ABFP-33 IOO 

AFW MDP 05/27/86 13:05- 05/27/86 13:40 0.58 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MOP05/27/86 13:40 05/27/86 16:04 2.40 STARTED/SECURED 33 ABFP ABFP-33 RO 

AFW MDP 05/27/86 15:19 05/27/86 15:38 0.32 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 05/27/86 16:02 05/27/86 17:10 1.13 STARTED/SECURED 31 ABFP ,BFP-31 SRO 

AFW MDP 05/27/86 17:16 05/27/86 18:27 1.18 STARTED/SECURED 33 ABFP iABFP-33 RO 

DFW MDP 05/27/86 18:37 05/27/86 19:33 0.93 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MOP 05/27/86 20:16 05/28/86 02:30 6.23 STARTED/SECURED 31 ABFP ABFP-31 R 

AFW MDP 05/28/8601:34 05/28/8602:04 0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO 

AFW MDP 06/07/86 03:22 06/07/86 20:55 17.55 STARTED/SECURED 31 ABFP ABFP-31 SROO__ 

AW- MDP 06/07/86 03:22 06/07/86 20:55 17.55 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 06/07/86 20:57 -06/08/86 00:21 3.40 STARTED/SECURED 31 ABFP ABFP-31 SRO 

A--W MDP 06/07/86 20:57 06/08/86 00:21 3.40 STARTED/SECURED 33 ABFP BP3____ SR 

AF--- MDP 06148 012 06/15/86 01:43 24.30 STARTED/SECURED 31 ABFP ABFP-31 SRO_ 
MDP 06/14/86 01:25 06/15/86 01:53 24.47 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 07/05/86 10:00 07/05/86 23:50 13.83 STARTED/SECURED 31 ABFP F SRO 

AFW-- TOP 07/05/86 10:00 0O7/05/86 23:50 13.83 STARTED/SECURED 32 ABFP ABFP-32SR 

AFW____ MDP 07/06/86 00:48 07078 131 36.45 STARTED/SECURED 31 ABFP A FP-31 SRO_ 

A._FW MDP 07068 004 07/07/86 05:35 28.78 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MD 07/07/86 06:23 07/07/86 06:58 0.58 STARTED/SECURED 33 ABFP ABFP-33 ;_____ RO 

AFWV MDP 07/07/86 08:16 07/07/86 10:10 1.90 STARTED/SECURED 33 ABFP ABFP-33 ;RO 

AFW-- MDP -07/07/86 11:00 07/07/86 12:15 1.25 STARTED/SECURED 33 ABFP ABP3 RO 

A-F-- MDP 07078 132 07/07/86 13:55 0.50 STARTED/SECURED 33 ABFP ABFP-33______ SR 

-FW DP 0O7/07/86 13:50 07/07/86 14:23 0.55 STARTED/SECURED 31 ABFP ABFP-31 SRQO_ 

AF D 07/07/86 15:35 07/07/86 17:40 2.08 STARTED/SECURED 31 ABFP ABFP-31 __R__ O__ O 

AF-W--- MODP 0O7/07/86 15:35 07/07/86 17:40 2.08 STARTED/SECURED 33 ABFP ABFP-33 SRO_ 

AFW- -- MD 07/07/86 18:59 07/08/86 23:15 28.27 STARTED/SECURED 31 ABFP ABFP-31 SR_ 

A,--F-- MDP 07/07/86 19:00 07/08/86 23:36 28.60 STARTED/SECURED 33 ABFP ABFP-33 SRO__ 

AW MD 0O7/08/86 01:18 07/09/86 15:04 37.77 STARTED/SECURED 33 ABFP ABFP-33 SR__O.  

AFW MIDP 07/09/86 01:19 07/09/86 15:09 13.83 S-TARTED/SECURED 31 ABFP ABFP-31 RO 

AFW MDP 07/09/86 15:26 -07/10/86 13:10 21.73 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 07/09/86 15:26 07/10/86 13:02 21.60 STARTED/SECURED 33 ABFP ABFP-33 SRQ 

AFW MDP 07/113 0107/86 13:12 0.02 STARTED/SECURED 33 ABFP ABFP-33 SRO 
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Table F3 System Operation Log 

system EQ Type Start Date End Date Duration Event Description 
INotes Source 

AFW MDP 07/10/86 13:12 07/10/86 20:22 7.17 STARTED/SECURED 31 ABFP ABFP-31 SRO 

A MDP 07/10/86 21:18 07/10/86 22:02 0.73 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 07/11/86 06:29 07/11/86 07:10 0.68 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AW MDP 07/11/86 10:50 07/11/86 13:08 2.30 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 07/11/86 16:51 -07/11/86 17:07 0.27 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 07/11/86 19:39 07/11/86 22:27 2.80 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO_ 

F-W MDP 07/12/86 08:30 07/12/86 17:56 9.43 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 07/26/86 23:17 07/26/86 23:45 0.47 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 07/27/86 01:56 07/27/86 03:58 2.03 STARTED/SECURED 31 ABFP TO FILL 31 SIG ABFP-31 SRO 

A MDP 07/27/86 06:10 07/27/86 07:05 0.92 STARTED/SECURED 31 ABFP ABFP-31 SRO 

A MDP 07/28/86 04:39 07/28/86 05:22 0.72 STARTED/SECURED 31 ABFP ABFP-31 ______ SRO 

A MDP 07128/86 06:13 07/28/86 08:10 1.95 STARTED/SECURED 31 ABFP ABFP-31 'SRO 

A MDP -07/2886 12:54- 07/28/86 13:49 0.92 STARTED/SECURED 31 ABFP ABFP-31 SRO 

FW MDP -08/06/86 15:55 08/06/86 16:21 0.43 STARTED/SECURED 33 ABFP FOR MTC ABFP-33 SRO 

AFN MDP 08/07/86 10:50 08/07/86 11:13 0.38 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP "08/07/86 14:33 08/07/86 15:45 1.20 STARTED/SECURED 33 ABFP TO ADO CHEMICAL TO 33 & 34 ABFP-33 SRO 

AFW MDP 08/07/86 18:28 08/07/86 19:48 1.33 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 08/22/86 01:30 08/22/86 02:00 0.50 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 08/22/86 04:15 08/22/86 05:30 1.25 STARTED/SECURED 31 ABFP ABFP-31 R 

A MDP 08/22/86 09:15 -08/22/86 09:44 0.48 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SR 

FW MDP 08/22/86 10:10 08/22/86 11:05 0.92 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/ ABFP-31 SRO 

A TP 08/22/86 13:0 08/22/86 14:28 1.43 STARTED/SECURED 33 ABFP TO FILL 33 & 34 SIG ABP-33 SRO 

AFW MOP 08/22/86 1: 9/86 12:3 1 .7 STARTED/SECURED 33 ABFP TO FILL 33 & 34 SGABFP-3 

AFW MOP 08/02/86 11:05 09/02/86 11:35 0.25 STARTED/SECURED 32 ABFP TO FILL 33 & 34 S/G ABFP-32 SRO 

AFW MDP -09/02/86 0801 -09/02/86 10:05 2.07 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 09/02/8608:01 09/02/86 09:20 1.32 S TARTED/SECURED 33 ABFP ABFP-33 SRO 

AF O 90/62:50/28 1:5 06 TRE/EUE 3AF BFP-32 _________ 
R AFW TDP 09/02/8608:4 090486 2 09 . STARTED/SECURED 3 ABFP ABFP-3 SRO 

AFW MDP 09/062/86 23:009/0/86 12 3 5.7 STARTED/SECURED 31 ABFP ABFP-31 FRO 

A 09/0/86 10 -09/07/86 02:4 0.50 STARTED/SECURED 33 ABFP ABFP-33 ETNG, 30 MIN SRO 

AFW MDP 09/02/86 13:39 09/02/86 14:09 0.50 STARTED/SECURED 31 ABFP ABFP-31 ETNG, 30 MIN SRO 

AFW MOP 09/11/86 18:18 09/11/86 1 0.07 TED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 09/0/86 20:4 09/12186 21:19 0.5 STARTED/SECURED 31 ABFP ABFP-31 

AFW TDP 09/0/861 09/0/86 1:10 0.70 STARTED/SECURED 33 ABFP ABFP-33 SRO 

A -FW MDP 09/07/86 02:10 09/07/86 02:4 0.50 STARTED/SECURED 31 ABFP ABFP-31 ETNG, 30 MIN SRO 

K,---MVDP "09/07/86 02:10 0-9/07/86 02:40 0.50S STTED/SECURED 33 ABFP AF-3SN,3 I R 

AW - D--DP 09/11/86 18:18 -09/111/86 18:22 0.07S STREDISECURED 31 ABFP ABFP-31 SRO 

AF__W__ MDP 09/11/86 20:16 09/11/86 20:19 0.05 STARTED/SECURED 31 ABFP ABFP-31 SR 

AF____ TDP 10/30/86 02:40 -10/30186 03*10 0.50 STARTED/SECURED 32 A--BFP AB9FP-32 SR 

AF___ MIDP 11/14/86 13:48 11/14/86 14:18 0.50 STARTED/SECURED 31 ABFP :BFP-31 STNG, 30 MIN SR 

AFW TDP 11/14/86 14:18 11/14/86 21:25 7.12 STARTED/SECURED 32ABFP ABFP-32 SRO 

AFW MDP - 11/14/86 19:25 11/14/86 19:45 0.33 QTARTEDISECURED 31 ABFP FOR PT RETEST ABFP-31 LR 
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

AFW MDP 11/14/86 21:20 11/15/86 03:30 6.17 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 11/22/86 17:20 11/22/86 17:25 0.08 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 01/31/87 19:01 01/31/87 19:31 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG, 30 MIN SRO 

AFW MDP 01/31/87 19:06 01/31/87 19:36 0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO
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AFW MDP 
AFW MDP 
AFW MDP 
AFW VDP 
AFWV MDP 
AFW MDP 
AFWV MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MbP 
AFW MDP 

AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW MDP 
AFW TDP 

A MDP

n4 I04 10"7 4fl.AA Al I 107 '1 )l-) 1 R' I.TART1FfIIClIII] :13 AHI-H
UII3IIOI I~~~~t9 '~~~"'~""' I- ~ .: : -_____ _____________ ..-.. bsnfloa 7cRO

01/314 I07 01 .'

Al I' l IR7 " j.'3fl

1ll lit] IS AX I I-UI;I-UUIU itl /- r'I
' : .  1860 STARTED/SECURED 31 ABFP /87 21 22

n1131/R7 23:2 1.871 STARTED/SECURED 33 ABFP
______ IconL.---------- .. ,-~ 01/3/87 1:3001/1/8723:2 187STATED/ECURD 33ABF

01/31/87 
t(V ) IA4 In'77' 1RAA

noloAI1R7 1O'K

09)l1/R17 2000(3

2fl 17 .STARTFfI)SFCURI D 33 AIM-H'48 20 .12 STARTED/SECURED 33 ABFP 
-393 STARTED/SECURED 31 ABFP AIiP-31

02/01/87 --- -- 1------ ..  02/01/87~ ~ ~ ~ ~ ~ 200I9 TATD-3URD31AF
A/I1IIn7 2000N

n"'inA4 I07 *' 'AA

02/01/87 21: 50
flIfl11R7 711 "30{

1.83 ISTARIEDISECURIU 33 ABI-H

1.43 IAKI( IUI-LUK.-U 31 - r r"
_______ .. t~..  d2 0101/7 2130 4 STATED/ECURD 31ABF
02/01/87 21:

02/02/87 0 
tA0'14 410 0 ?f

02/11/87 
A'214 1107

-'24

-01

A .00

"0Q4 0

An~A,,rroa -r,,.'. l.-.

A'2IIA0 AA'V) 7 09 I5TARTFnlIICtlRI-IJ 31 AIBI-'02/02/87 0432 7 .02 STARTED/SECURED 31 ABFP
n0l109/l7 nR-n

t'1Ilt110I A / 7 . 0

091111R7 nQ.AK

t09I11R)7 1n09n

1023 STARTED/SECURED 33 ABFP AIFP'-33
2/01/87U 21.51 v , , , v .. . . .. . . . . .  02/02/87 08:0 234

34 "47I. TARTFn1/.SFIIRI~-[ 31 AiMI-'

SRO

SRO 
SRO 
SRO 
SRO 
SRO

4: .37 STARTED/SECURED 31 ABFP
050 STARTED/SECURED 33 ABFP
N 0 tISTAR X I-(Sl;U(I-U i1 PA I-"

9:'. 50 STARTED4SECURED731 AI 02/11/87 10:20
09'111/R7 19-"10 8.37 STARTED/SECURED 31 ABFP

ABIFP-'-33 I Nb, 3U MIi

02/1/71:3 .-4 TI4I----------02/11/87~~~~~ ~o 190 3 TATD/EURD31A
02/11/87 10:38 
02/11/87 19:02 
02/12/87 05:35 
02/12/87 15:40 
02/12/87 22:16
02/13/87 04 
(i'21'?71'7 IC

03/27/87 19:36 
03/28/87 15:30 
03/28/87 17:19 
03/30/87 20:50 
03/30/87 21:50
03/31/87 02:01 
03/31/87 02:08 
03/31/87 03:46 
04/01/87 01:32 
04/01/87 02:15 
04/01/87 03:16 
04/01/87 04:05 
04/01/87 11:38
04/01/87 11:40 
04/03/87 07:10 
04/03/87 09:15

r'2l4 ,)i07 A'i)0; 1R 7RI5RTARTi II-t.FL]REU 33 ARI-I-'
' 02/12/87 0525 18.78 STARTED/SECURED 33 ABFP i

1f1 IR7 0t30l'
fl0I14 '21I07 4 0 • "7

1047 STARTED/SECURED 31 ABFP
in/A: AITART~I:S.FrI IRI] 31 AIM-P

02/12/87 05:30V10 47 ST E E ... ..... .. . .

' : .  i 12/87 1537 03 STARTED/SECURED 31 ABFP
n9' IUR7 9919 30 S3ISTARTED/SECURED 31 ABFP.  1 02/13/87 22:12 53 STARTED/SECURED 31 ABFP 1
0913IR7 0f: 20 7.07 STARTED/SECURED 31 A~I-l'

4 /3 # 052 7 -A----- - -31vv v .... . .. .. .. ..  1ora na ,,II

F

A'2I4'1107 AO-9A (A F (ISTAR I I-1ISI-LUXI-U ii AbrI-r
_________ 4- ~ . ~ :1TL1 II----~ ! 02/1387 0:20 0.50 TARTE/SECRED 3 ABF

n0,/9RIR7 0R'31
(V2l')0107 10.10

10.93 STARTED/SECURED 31 ABFP
/2/7193 3/88 063 193 -------------------. 31 1 Bn

'20 Rr IRTARTI f-I1SF'URILU 33 AIMI-'
1 3/28/87 1615 20 .65 STARTED/SECURED 33 ABFP

_319RIR7 1R-0

03128/87 18:19
050 STARTED/SECURED 31 ABFP03288 15:00~

- - - - -
-.5 TREIEUE 1AF

1.001 STARTED/SECURED 33 A~I-H
A3315~TARTFfl/SECURED 31 ABFP TO FILL 31 SIG

AFIP-31 b I INb, 3U MIlN

IABFP-31
03/30/87 21:10 33__ STARTE/SEURE 31 .-.. TO FILL 31 -/ iDr-
03131IR7 ( "4R

f V I V F4 . . ..
. . .

N'41"41/R7 0R.R

087ISTARIED/SECURED 31 A~I-P IL) I-ILL ii bib
A9 STARTFD/SEICURED 33 ABFP FOR PT AND FILL 34 S/G

0 5OISTARTED/SECURED 31 AI3FP IC) HLL 31 ~Ib
03/31/87 02:38 50 STARTED/SECURED 31 ABFP TO FILL 31 S/G ' 

.  1
03/31/87 15:03 
AA~fl17 A .An

11.28 STARTED/SECURED 33 AI-' IO FILL 34 S/
~iATSTARTED/SECLiRED 31 ABFP TO FILL 32 S/G

1 04101/87 01:50 30 STARTED/SECURED 31 ABFP TO FILL 32 S/G
04/01/87 
flA Ifl I0'7

02:30 0.25 STARTED/SECURED 33 ABP IU TFILL 33 S/1 
A 03 ITARTED/SECURED 31 ABFP TO FILL 32 S/G
1 04/1/870::: 4

AlAt'l 1R7 AAA3 0 R3ISTARTEDISECURED 33 AW~P 10 I-ILL 33 ~iI(i
04/01/87 04:43 63 STARTED/SECURED 33 ABFP TO FILL 33 S/G i
na/0I/R7 12.48 1.17 STARTD/SECURED 31 ABFP IU FILL 32 S/
04/01/87 12:4 --- .------m----- ---------.. .
04/01/87 12:48 
04/03/87 21:15

1 13 IAI-U/I::UUI'EU 33 AP - IO FILL 33 SO/

14.08

IABFP-33
03/31/87r- I238 0

,JABFP-33 
rABFP-31

Ir3 

IABFP-31

1 -.- - - - - ~~
STARTED/SECURED 31 ABFP AND SET FOR AT POWER OPS

12.00 STARTED/SECURED 32 ABFP AND SET FOR AT POWER OPS
JABFP-31 
JABFP-32

:__ JABFP-31 Fp 03/8722-.16 644 /03/87 22:43 0.45 STARTED/SECURED 31 ABFP

SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
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SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description 
Notes 
A BFP33 t 

AFW MD 04/03/87 22:16 04/03/87 22:43 0.45-" STARTED/SECURED 33 ABFPA 3Sr 

AFW TDP 04/03/87 22:16 04/03/87 22:21 0.08 STARTED/SECURED 32 ABFP ABFP-32 SRO 

W MDP 04/04/87 02:17 04/04/87 02:47 0.50 STARTED/SECURED 31 ABFP ABFP-3T SRO 

AFW MDP 04/04/87 02:17 04/04/87 027 0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO 

FW T 04/30/87 13:08 04/3087 13:31 0.38 STARTED/SECURED 32 ABFP ABFP-32 SSRO 

AFDW MP 05/02/87 00:45 05/02/87 22:30 21.75 STARTED/SECURED 31 ABFP ABFP-31 SRO 

F MDP 05/02/87 00:46 -05/03/87 00:10 23.40 STARTED/SECURED 33 ABFP P-33 SRO 
S 05/03/87 00:05 05/03/87 00:10 0.08 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 05/03/87 01:15 05103/87 03:44 2.48 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 RO 

A MDP -05/03/8701:15 05/03/87201:30 0.25 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 RO 

AFW MDP 05/03/87 22:05 05/04/87 00:00 1.92 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 RO 

AFW MDP 05/04/87 01:05 05/04/87 01:27 0.37 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 RO 

FW MDP 05/04/87 02:43 05/04/87 03:35 0.87 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 05/04/87 04:00 05/04/87 06:10 2.17 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 R_ SO_ 

AFW MOP 05/04/87 13:33 05/04/87 13:52 0.32 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 05/04/87 13:53 05/04/87 14:16 0.38 STARTED/SECURED 31 ABFP ABFP-31 RO__SRO 

AFW MDP 05/04/87 19:35 05/04/87 20:33 0.97 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-31 SRO 

FW MOP 05/05/87 02:50 05/05/87 03:15 0.42 STARTED/SECURED 33 ABFP TO FILL 34 W/U ABFP-33 SRO 

AFW MOP 05/05/87 12:53 05/05/87 13:20 0.45 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO_ 

AFW MDP 05/13/87 20:52 05/13/87 22:18 1.43 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 0502/87 105 05/14/87 0:310 0.73 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 R_ 

AFW MDP 05/1/87 0:5 05/24/87 0:40 1.25 STARTED/SECURED 31 ABFP TO FILL 3 ( S/G ABFP-31 SRO 

AF MDP 05/12/87 10:0 05/2/87 2:35 .58 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-3 RO 

AFW MDP STARTED/SECURED 31 ABFP TO FILL 31 S/G AP-31 MP05/134/87 20:5 -O5/13/87 22182 1.43 STRE/EV BP3 RO 

AFW MDP 05/12/87 0:5 05/12/87 10:3 0.27 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-331 

AFW MDP 05/12/87 0:5 05/12/87 21:0 0.8 TARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 05/12/87 1:5 05/12/87 1:5 .0 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 05/12187 20:35 05/14/87 20:31 0.3 STARTED/SECURED 31 ABFP TO FILL 33 S/G ABFP-31 SRO 

AF___ MO 05/15/87 19:25 05/15/871 2:1 0.33 ;TARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 05/12/87 0:08 05/12/87 0:29 0.35 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

MOIP 05/15/87 23:55 05/16/87 00:58 1053 S-RTDEC ED3ABFP TO FILL 31 S/G ABFP-31 -§RO 

MDP 05/16/87 20:15 05/16/87 20:405 0.83 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 S RO_ 

j _ O 05/118/87 22:30 05/16/87 01:05 0.58 TARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO_ 

AW MOP 05/17/87 04:08 05/1/8 08 U:1 it 2.73 STARTED/SECURED 33 ABFP TO FILL 313 S/G AB YDO FP-33 SRO 

,------ WD-P 05/17/87 18:35 05/17/87 18:54 0 1.33 STARTED/SECURED 33 ABFP FOT DO FILLT3NUED) ABFP-33 SRO 

----- MD-P 05-/2187201 05/17/87 2:05 0.8 STARTED/SECURED 33 ABFP TO FILL 34 S/G A BFP-33 SRO_ 

_,-- -- MDP 0-5-/2187004308 05/18/87 01:05 0.587 SARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO_ 

WFW ID-P -652/72605/2 1/87 08:1 130 2.7 ;TARTED/SECURED 31 ABFP TO HYDR 3&32 S/G FO-YDOABFP-31 
SRO 

FW MP6/18 82 52/70:0 12SD3 BPFRHDO(OTNE) ABFP-31 SRO-

A -MDP 05238 C1 5 -- 3 905 -0.58 SATDECRED 31 ABFP TO FILL 31 S/G A 

AFW __ MOP 405/3 87 19 5-/23/8701945 -0.50 STARTED/SECURED 31 ABF-P TO FILL 31 S/G ABP-31 SRO_ 

A M _ DP 5/23/87 18:35 0651/23/8700:31059 STRTDSECURE 31 ABFP TO FILL 31 S/G AF"P-31 SR__O 

AW MO.P 3, 52/87-02:08335 -5/24/8 0229 03 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 [SR.O 

F-58 

00



0 0 
Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Surce 

AFW MOP 05/24/87 05:03 05/24/87 05:47 0.73 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 _ _SRO 

F-W VP 05/24/87 06:23 05/24/87 09:00 2.62 STARTED/SECURED 33 ABFP TO HYDRO 34 S/G ABFP-33 SRO 

AFW MDP 05/24/87 14:15 05/24/87 15:00 0.75 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 05/24/87 21:15 05/24/87 21:40 0.42 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 05/25/87 01:13 05/25187 02:00 0.78 STARTEDISECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 05/25/87 04:33 05/25/87 05:11 0.63 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 __.__SRO 

AFW MDP 05/25/87 10:05 05/25/87 10:25 0.33 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 05/25/87 10:35 05/25/87 10:45 0.17 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 06/14/87 05:00 06/14/87 05:02 0.03 BUMPED 31 ABFP ABFP-31 2 MIN SRO 

AFW MP 06/23187 21:05 06/23/87 21:06 0.02 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW DP 06/23/87 21:13 06/23/87 21:15 0.03 STARTED/SECURED 31 ABFP ABFP-31 SRO 

DFW MP 06/23/87 21:27 06/23/87 21:27 0.00 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 06/23/87 22:00 06/23/87 22:04 0.07 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 07/15/87 21:20 07/15/87 21:23 0.05 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 07/16/87 09:01 07/16/87 09:11 0.17 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 07/16/87 09:18 07/16/87 09:31 0.22 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

MO 07/16/87 10:40 07116187 11:50 1.17 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 07/16/87 10:42 07/16/87 11:50 1.13 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

A MDP 07/17/87 10:24 07/17/87 10:48 0.40 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SR

A -- MDP 07/17/87 11:52 07/17/87 12:41 0.82 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

A MOP 07/17/87 13:10 07/17/87 13:57 0.78 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 07/18/87 01:30 07/18/87 01:52 0.37 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 RO___ 

AFW M P 07/18/87 05:42 07/18/87 06:49 1.12 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 07/30187 15:35 07/30/87 15:36 0.02 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MOP 07/30/87 15:37 07/30/87 16:00 0.38 STRTED/SECURED 33 ABFP ABFP-33 SRO 

A- MP 08/17/87 21:02 08/17/87 21:05 0.05 STARTED/SECURED 31 ABFP ABFP-31 S -O 

AFW MDP 08/17/87 21:02 08/17/87 21:05 -0.05 STARTED/SECURED 33 ABFP ABFP-33 §RO 

AFW MDP 08/18/87 21:38 0/191/87 10:08 12.50 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

FW MDP 08/19/87 00:00 08/19/87 01:40 1.67 STARTED/SECURED 31 ABFP TO FILL 31 & 32 SIG ABFP-31 SRO

FW MDP 08/19/87 05:27 08/19/87 05:50 0.38 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 -SRO 

AFW MDP 08/19/87 10:42 08/19/87 11:06 0.40 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 08/19/87 12:56 08/19/87 13:48 0.87 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 08/20/87 18:14 08/20/87 18:25 0.18 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

FW MDP 08/20/87 19:17 08120/87 21:08 1.85 STARTED/SECURED 33 ABFP TO FILL 33 S/G ABFP-33 SRO 

AFW MDP 08/21/87 15:53 08/21/87 16:14 0.35 STARTED/SECURED 31 ABFP ABFP-31 SRO 

S 08/21/87 16:19 068/21/87-16:37 _0.30n STARTED/SECURED3:3 AB-F 
ABFP-33 SRO 

AF D 08/23187 12:12 08/23/87 13:35 13STTE/CUED 33 ABFP TO FILL 33 & 34 S/G ABP3 R 

AW MP 108/23/87 19:4A7 08/2318 203 .7;ATDSECURED 33 ABFP ABFP-33 SRO 

A M DP -0/38'14 82/8 21 .0SATDSECURED 31 ABFP ABFP-31 ETNG, 30 MIN SRO 

AF-- M -D-.808217 10 1.68 STARTED/SECURED 33 A---FP ABFP-33 SRO 

A--- -82/7030 8248 34 0.67 ST--ARTED/SECURED 31 ABFP ABFP-31 S-RO_ 

AF_, IDP._.. -O/48n34A8/48 411 05 STARTED/SECURED 33 ABFP ABFP-33 ETNG. 30 MINSR_.O 

F-,59
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Table F3 System Operation Log 

ration Event Description I Notes Source 

5 nTARTEfIQ(.-I 3ll r1 ARFP IABFP-31 ETNG, 30 MIN SRO

A. .... . . .. . . ... A I r r5l SI

050 STRTED/ECURED33 ABP -' A 7AISARTFD/ECURED31 ABF
' 

0.70 STARTED/SECURED 31 ABFP i
0.7 S75TARTEflISECUiRIE 33 AtIII

1 ---- S -RO

1 
.97 STARTED/SECURED 31 ABFP i 0

Q TypeSystem 

AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 

AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW

MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MlDP 
MDP 
MOP 

MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MOP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
TOP 
MDP 
MDP 
MOP 
MOP 
MDP 
MOP 
MOP 
MOP 
MOP 
TDP 
MDP 
MOP

, orr-..J LI ~ ~1U I~*II*
SRO

ABF-31 SRO

Aorr-33

Start e End dDate Du 

08/24/87 06:00 08/24/87 06:30 
08/24/87 06:10 08/24/87 06:40 
08/24/87 09:28 08/24/87 10:10 
08/24/87 09:28 08/24/87 10:10 
08/24/87 12:50 08/24/87 13:48 
08/24/87 12:50 08/24/87 13:48 

08/25/87 15:26 08/27/87 09:36 
08/27/87 11:55 08/27/87 12:25 
08/27/87 12:20 08/27/87 16:27 
08/27/87 13:20 08/30/87 21:25 
08/27/87 18:22 08/30/87 22:35 
08/30/87 22:00 08/30/87 22:35 
08/30/87 23:12 08/30/87 23:55 
08/30/87 23:12 08/31/87 12:18 
09/01/87 08:35 09/01/87 08:55 
09/01/87 08:35 09/01/87 08:55 
09/01/87 14:08 09/01/87,14:45 
09/01/87 15:42 09/01/87 16:34' 
09/01/87 17:00 09/01/87 17:45 
09/03/87 06:23 09/03/87 06:52 
09/03/87 06:45 09/03/87 06:58 
09/03/87 11:50 09/03/87 20:15 
09/03/87 11:50 09/03/87 20:15 
09/03/87 22:28 09/03/87 23:53 
09/03/87 22:28 09/03/87 23:53 
09/04/87 00:35 09/05/87 06:47 
09/04/87 01:35 09/05/87 06:47 
09/05/87 07:07 09/05/87 09:40 
09/05/87 07:07 09/05/87 09:40 
09/05/87 09:25 09/05/87 09:55 
11/10/87 16:27 11/10/87 16:29 
11/12/87 16:50 11/12/87 16:55 
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

AFW MDP 04/01/88 19:55 04/02/88 15:40 19.75 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW VIDP 04/01/88 19:55 04/02/88 15:40 19.75 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 04/29/88 10:01 04/29/88 10:01 0.00 STARTED/TRIPPED 33 ABFP MOTER (PUMP DIS-CONNECTED) ABFP-33 SRO 

AFW MDP 04/29/88 13:40 04/29/88 13:55 0.25 STARTED/SECURED 33 ABFP FOR OPERABILITY ABFP-33 SRO 

AFVW MDP 05/11/88 05:10 05/11/88 13:15 8.08 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFwV MDP 05/11/88 05:10 05/11/88 17:05 11.92 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 05/11/88 15:00 05/11/88 16:00 1.00 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 05/11/88 17:47 05/11/88 18:58 1.18 STARTED/SECURED 31 ABFP ABFP-31 _ SRO 

AFW MDP 05/11/88 18:58 05/11/88 19:38 0.67 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 05/11/88 22:10 05/11/88 22:40 0.50 STARTED/SECURED 31 ABFP ABFP-31 ETNG, 30 MIN SRO 

AFW MDP 05/11/88 22:10 05/11/88 22:40 0.50 STARTED/SECURED 33 ABFP ABFP-33 ETNG, 30 MIN SRO 

AFW MDP 05/12/88 16:16 05/12/88 18:25 2.15 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 05/12/88 16:16 05/12/88 18:25 2.15 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 05/13/88 00:00 05/13/88 00:45 0.75 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 05/13/88 09:20 05/13/88 09:52 0.53 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 05/13/88 14:10 05/13/88 15:18 1.13 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 05/13/88 19:37 05/13/88 20:00 0.38 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 05/14/88 22:36 05/14/88 23:39 1.05 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 05/15/88 03:35 05/15/88 04:10 0.58 STARTED/SECURED 31 ABFP ABFP-31 !SRO 

AFW MDP 05/21/88 14:34 05/21/88 14:41 0.12 STARTED/SECURED 33 ABFP ABFP-33 ISRO 

AFW MDP 05/21/88 14:47 05/21/88 15:12 0.42 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 05/23/88 01:42 05/23/88 02:00 0.30 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 05/23/88 05:05 05/23/88 05:15 0.17 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 05/23/88 06:15 05/23/88 07:23 1.13 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 05/23/88 10:58 05/23/88 11:20 0.37 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 05/23/88 20:41 05/23/88 20:44 0.05 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 05/24/88 06:41 05/24/88 07:04 0.38 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 05/24/88 09:25 05/24/88 10:21 0.93 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 05/24/88 16:58 05/24/88 17:31 0.55 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 05/27/88 22:40 05/27/88 22:50 0.17 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 05/27/88 22:40 05/27/88 22:50 0.17 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFWV MDP 06/14/88 22:50 06/14/88 23:20 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG. 30 MIN SRO 

AFV MDP 06/14/88 22:50 06/14/88 23:20 0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO 

AFW MDP 06/15/88 00:50 06/15/88 07:35 6.75 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 06/15/88 01:05 06/15/88 07:30 6.42 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 06/15/88 08:28 06/15/88 19:12 10.73 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 06/15/88 08:28 06/15/88 19:13 10.75 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 06/29/88 22:24 06/29/88 22:39 0.25 STARTED/SECURED 31 ABFP FOR OPERABILITY ABFP-31 ETNG, 15 MIN SRO 

AFW MDP 07/01/88 17:50 07/01/88 17:51 0.02 STARTED/SECURED 33 ABFP FOR OPERABILITY ABFP-33 SRO 

AFW MDP 07/22/88 10:54 07/22/88 10:54 0.00 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 07/22/88 10:56 2/88 10:56 0.00 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 08/29/88 00:55 08/29/88 01:13 0.30 STARTED/SECURED 31 ABFP ABFP-31 SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

AFW MDP 08/29/88 01:19 08/29/88 01:34 0.25 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW TDP 08/29/88 01:43 08/29/88 02:05 0.37 ROLLED/SECURES 32 ABFP ABFP-32 SRO 

AFW MDP 10/11/88 13:15 10/11/88 13:45 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG, 30 MIN SRO 

AFW MDP 10/11/88 16:15 10/11/88 18:33 2.30 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 10/11/88 16:28 10/11/88 16:58 0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO 

AFW MDP 10/11/88 20:38 10/11/88 21:15 0.62 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 10/11/88 21:50 10/11/88 22:40 0.83 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 10/12/88 19:19 10/12/88 21:04 1.75 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 10/12/88 19:19 10/12/88 21:37 2.30 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 10/13/88 05:00 10/13/88 06:30 1.50 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 10/13/88 05:00 10/13/88 07:00 2.00 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 10/13/88 09:55 10/13/88 11:15 1.33 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 10/13/88 09:55 10/13/88 11:15 1.33 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 10/13/88 11:35 10/15/88 09:25 45.83 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 10/13/88 11:35 10/15/88 09:25 45.83 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 10/16/88 07:05 10/16/88 07:35 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG, 30 MIN SRO 

AFW MDP 10/16/88 07:05 10/16/88 07:35 0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO 

AFW MDP 10/16/88 11:21 10/16/88 12:35 1.23 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 10/16/88 11:21 10/16/88 12:35 1.23 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 10/20/88 15:36 10/20/88 16:06 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG, 30 MIN SRO 

AFW MDP 10/20/88 18:23 10/20/88 18:53 0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO 

AFW MDP 10/20/88 21:21 10/20/88 22:05 0.73 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 10/20188 22:23 10/20/88 23:02 0.65 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 10/21/88 01:47 10/21/88 02:23 0.60 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 10/21/88 04:54 10/21/88 05:17 0.38 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MOP 10/21/88 05:57 10/21/88 06:28 0.52 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 10/24/88 09:45 10/24/88 10:50 1.08 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 10/24/88 10:53 10/24/88 11:28 0.58 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 10/27/88 03:01 10/27/88 03:30 0.48 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 10/27/88 03:01 10/27/88 03:30 0.48 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO-

AFW MDP 10/27/88 04:45 10/27/88 05:15 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG, 30 MIN SRO 

AFW MDP 10/27/88 04:47 10/27/88 05:17 0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO 

AFW MDP 10/27/88 11:07 10/27/88 11:36 0.48 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 10/27/88 11:07 10/27/88 11:36 0.48 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 11/05/88 12:47 11/05/88 13:17 0.50 STARTED/SECURED 33 ABFP TO FILL 33 S/G ,BFP-33 SRO 

AFW MDP 11/15/88 04:37 11/15/88 05:50 1.22 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 11/15/88 08:20 11/15/88 09:05 0.75 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 11/15/88 09:15 11/15/88 09:25 0.17 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 11/15/88 09:30 11/15/88 09:35 0.08 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 11/15/88 09:40 11/15/88 09:45 0.08 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 11/15/88 10:15 11/15/88 10:20 0.08 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 11/15/88 10:25 111/15/88 10:30 0.08 STARTED/SECURED 31 ABFP ABFP-31 SRO
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Table F3 System Operation Log 

EQ Type Start Date End Date Duration Event Description Notes 

MDP 06113/89 13:25 06/13/89 13:31 0.10 STARTED/SECURED 31 ABFP ABFP-31 -SR 

MDP 06/13/89 19:09 06/13/89 19:12 0.05 STARTED/SECURED 31 ABFP ABFP-31 SR

MDP 06/13/89 19:13 06/13/89 19:15 0.03 STARTED/SECURED 31 ABFP SRO__ 

MDP 06/13/89 20:30 06/13/89 20:45 0.25 STARTED/SECURED 31 ABFP ABFP-31 SO 

MDP 06/13/89 21:25 06/13/89 21:48 0.38 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 06/13/89 22:55 06/13/89 23:07 0.20 STARTED/SECURED 33 ABFP ABFP-33 SRO 

MDP 06/13/89 23:20 06/13/89 23:25 0.08 STARTED/SECURED 33 ABFP ABFP-33 SRO 

MDP 06/13/89 23:30 06/13/89 23:32 0.03 STARTED/SECURED 33 ABFP ABFP-33 SRO 
MODP 06/14/89 03:10 06/14/89 05:40 2.50 -TARTED/SECURED 31 ABFP ABFP-31 SRO 
MDP 06/14/89 03:13 06/14/89 03:50 0.62 STARTED/SECURED 33 ABFP ABFP-33 SRO 
MDP 06/14/89 10:23 06/14/89 11:15 0.87 STARTED/SECURED 31 ABFP ABFP-31 SRO 

TDP 06/14/89 10:23 06/14/89 11:15 0.87 STARTED/SECURED 32 ABFP ABFP-32 SR-O 

MDP 06/14/89 14:45 06/14/89 14:55 0.17 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 06/14/89 15:52 06/14/89 16:41 0.82 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MOP 06/14/89 15:52 06/14/89 16:38 0.77 STARTED/SECURED 33 ABFP ABFP-33 _________SRO MOP 06/14/89 18:02 06/14/89 18:50 0.80 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 06/14/89 18:02 06/14/89 18:43 0.68 STARTED/SECURED 33 ABFP ABFP-33 SRO 

MDP 06/15/89 01:00 06/15/89 02:42 1.70 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 06/15/89 01:00 06/15/89 02:20 1.33 TARTED/SECURED 33 ABFP BFP-3 RO MDP -06/1589 07:04 06/15/89 08:22 1.30 STARTED/SECURED 31 ABFP ABFP-31 3RO 

MDP 06/15/89 07:04 06/15/89 08:22 1.30 STARTED/SECURED 33 ABFP ABFP-33 SRO S 
MDP 06/15/89 09:50 06/15/89 10:50 1.00 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 06/15/89 09:50 06/15/89 11:15 1.42 STARTED/SECURED 33 ABFP ABFP-33 R3O3_ 

MDP 06/15/89 12:35 06/15/89 14:23 1.80 STARTED/SECURED 31 ABFP ABFP-31 O 

MDP 06/15/89 12:35 06/15/89 14:23 1.80 STARTED/SECURED 33 ABFP ABFP-33 RO 

MDP 06/15/89 15:40 06/15/89 17:25 1.75 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 06/15/89 15:40 06/15/89 17:25 1.75 STARTED/SECURED 33 ABFP ABFP-33 SRO 

MDP 06/15/89 21:00 06116/89 04:30 7.50 STARTED/SECURED 33 ABFP ABFP-33 SRO 

MDP 06/15/89 21:02 06/16/89 04:30 7.47 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 06/16/89 05:10 -06/16/89 06:42 1.53 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 06/16/89 05:10 06/16/89 06:42 1.53 STARTED/SECURED 33 ABFP ABFP-33 SRO 

MDP 06/16/89 07:23 06/16/89 08:15 0.87 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 06/16/89 07:23 06/16/89 19:07 11.73 STARTED/SECURED 33 ABFP ABFP-33 ;RO 

MDP 06/16/89 08:35 06/16/89 19:07 10.53 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 06/16/89 20:20 --06/20/89 19:05 94.75 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MOP 06/16/89 20:24 01620/89 19:05 94.68 STARTED/SECURED 33 ABFP ABFP-33 SRO_ 

MDP 06/20/89 19:40 06/120/89 20:49 1.15 STARTED/SECURED 33 ABFP ABFP-33 SRO 

.MP 06/20/89 19:45 06/201/89 20:21 0.60 STARTED/SECURED 31 ABFP ABFP-31 _RO 

MDP 06/20/89 20:25 06/20/89 20:55 0.50 STARTED/SECURED 31 ABFP ABFP-31 ETNG, 30 MIN SRO 

MDP 06/120/89 20:55 06/20/89 21:33 0.63 STARTED/SECURED 33 ABFP ABFP-33 SRO 

MDP 06/20/89 22:21 06/20/89 22:31 0.17 STARTED/SECURED 33 ABFP ABFP-33 SRO 

MDP 06/20/89 22:38 06/23189 15:27 64.82 STARTEDISECURED 33 ABFP ABFP-33 SRO
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EQ Type Start Date End Date Duration Event Description Notes Sourc_._e 

MOP 10/20/8910.:4 06/23189 15:27 0.98 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 08/30/89 09:16 08/30/89 09:33 0.28 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 08/30/89 10:00 08/30/89 10:17 0.28 STARTED/SECURED 33 ABFP ABFP-33 :RO 

MP 08/30/89 13:10 08/30/89 13:29 0.32 STARTED/SECURED 32 ABFP ABFP-32 RO_ O 

MDP 10/20/89 00:40 10/20/89 11:10 0.50 STARTED/SECURED 31 ABFP ABFP-31 ETNG, 30 MIN RO 

MDP 10/120/89 10:40 1020/89 11:10 0.50 STARTED/SECURED 33 ABFP ABFP-33 ETNG, 30 MIN RO 

MP0/1/90 10/21/89 13:55 1.00 -TARTED/SECURED 31 ABFP TO FILL 31 & 32 SG A RO 

DP 10/21/89 16:26 10/21/89 16:57 0.52 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 RO 

DP 10/22/89 21:55 10/22/9 22:13 0.30 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 10/22/89 21:55 10/22189 22:13 0.30 STARTED/SECURED 33 ABFP ABFP-33 SRO 
MDP 10/22/89 22:30 10/22/89 23:00 0.50 STARTED/SECURED 31 ABFP ABP3 ETNG, 30 MIN R 

MDP -02/92:010/22/89 23:00 0.50 STARTED/SECURED 33 ABFP ABFP-33 ETNG, 30 MIN SRO 

VID P 10/23/89 09:30 10/23/89 10:50 1.33 STARTEDISECURED 31 ABFP 
S RO 

MDP 03/890 10/23/89 10:42 1.20 STARTED/SECURED 33 ABFP ABFP-33 SRO 
MWDP 10/23/89 13:00 10/23/89 15:01 2.02 STRE/ECRD3 ABFP- ABFP-33 SRO 

MDP 10/23/89 15:55 10/23/89 17:40 1.75 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP 10/23/89 15:55 10/23/89 16:00 0.08 STARTED/SECURED 33 ABFP BFP-33 SRO 
MDP 10/23/89 18:10 10/23/89 19:08 0.97 STARTEDISECURED 33 ABFP ABFP-33 SRO 

MP10/23/89 19:41 -1U/23/89 20:59 1.301STARTED/SEC;URED 31 ABFP ABFP-31 SRO 

MP10/23/89 20:21 1012/89~ 01:15 . 9 STARTED/SECURED 33 ABFP ABFP-33 SRO 

M_DP 10123/89 2z1:5 00124zl18 0114 3.32 -STARTEDISECURED 31 ABFP ABFP-31 SRO 

MD-P 063/03/90 12:.00 03/03/90 12:07 0.12 STARTEDISECURED 31 ABFP ABFP-31 SRO 

0 D -j3-/03/90 12'.00 .03/03/90 12:07 0. 12 STARTED/SECURED 33 ABFP ABFP-33 ;RO_ 

MD-P 03/03/90 20:10 03/03/90 21:00 -083 ;TRTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31;oRO 

MD-P 03/03/90 20:10 03/03/90 21:00 0.83 STARTED/SECURED 33 ABFP TO FILL 33 & 34 SIG ABFP-33 SRO 

MDP 03059 06100/05/90 06:45 0.58 STARTED/SECURED 31 ABPT FILL 32 S/G ABFP-31 SRO 

MIDP -O3/05/90 09.37 03/05190 09..54 0.28 STARTEDISECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

0D 3 -/06/90 00:.04 03/06/90 01:50 1.7;ATDSECURED 31 ABFP ADDING CHEM TO 32 S/G ABFP-31 SRO_ 

MDP 0-3-/15/90 15.26 0-63/15/9016:.28 1.3SATDSECURED 33 ABFP TO FILL 33 & 34 S/G - ABFP-33 SRO_ 

MDP b03/15/90 17:-10 --315'9 185.7SATDSECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

MDP 03/15/02163/15/9 23:30 1.23 --RTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 - §RO 

MDP -31/0 03/ -316/90 03:48 0.35 STARTED/SECURED 33 ABFP TO FILL 34 SIG ABFP-33 SR.O_ 

MDP -- 3/1 6/90 21.:30 --b03/16/90 22:06 0.6 SnITARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SR..O_ 

-OP 3/17/90-00.43 --3117/90 02-.1 17ARTED/SECURED 31 ABFP To FILL 31 & 32 S/G ABFP-31 3R._O_ 

MDP 031/00:7-31/00:3 06 -ARTED/SECURED 31 ABFP To FILL 31 & 32 S/G KBF P -31 SRO 

MIDP 0/79190 031/0143 06;TARTEDISECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

MDP 03/18/90 03:56 03/18/90 04:10 0.23 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP "03/18/90 03:56 03/18/90 04:10 -0.23 -TRE/EUED 33 ABFP ABFP-33 SRO_ 

MD /1/9 102 03/18/90 10:37 0.28 STARTED/SECURED 31 ABFP ABFP-31 SRO 

MDP -O3/18/90 10:23 03/18/90 10:37 -0.23 3ABFP ABFP-33 SRO 

MDP 03/18/90 16:42 03/18/90 17,07 0.42 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

MDP _03/18190 16:42 03/18/90 17:07 042 STARTED/SECURED 33 ABF-P TO FILL 33 & 34 S/GABP3SR
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19:28 03/18/90 19:46 0.30 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 

19:28 03/18/90 19:46 0.30 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 

20:38 03/18/90 20:59 0.35 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 

20:38 03/18/90 20:59 0.35 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 

21:55 03/18/90 22:07 0.20 STARTED/SECURED 31 ABFP ABFP-31 

21:55 03/18/90 22:07 0.20 STARTED/SECURED 33 ABFP ABFP-33 

05:20 03/19/90 05:43 0.38 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 

05:20 03/19/90 05:34 0.23 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 

07:14 03/20/90 07:44 0.50 STARTED/SECURED 31 ABFP ABFP-31 

07:14 03/20/90 07:44 0.50 STARTED/SECURED 33 ABFP ABFP-33 

21:39 03/20/90 22:01 0.37 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 

21:39 03/20/90 22:01 0.37 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 

02:53 03/21/90 03:12 0.32 STARTED/SECURED 31 ABFP ABFP-31 

02:53 03/21/90 03:12 0.32 STARTED/SECURED 33 ABFP ABFP-33 

20:06 03/21/90 20:45 0.65 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 

20:06 03/21/90 20:45 0.65 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 

21:49 03/22/90 22:51 1.03 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 

21:49 03/22/90 22:49 1.00 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 

17:54 03/28/90 18:18 0.40 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 

17:54 03/28/90 18:18 0.40 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 
05:10 04/02/90 05:20 0.17 STARTED/SECURED 31 ABFPABFP-31 

09:105 04/03/90 09:10 0.08 SATDSECURED 33 ABFP 

05:10 04/02/90 05:20 0.17 STARTED/SECURED 33 ABFP ABFP-33 

16:53 04/04/90 14:05 1.42 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 

16:55 04/02/90 18:14 1.32 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 

19:50 04/02/90 19:59 0.28 STARTED/SECURED 31 ABFP ABFP-31 

19:42 04/02/90 19:59 0.28 STARTED/SECURED 33 ABFP ABFP-33 

09:05 04/04/90 09:15 0.08 STARTED/SECURED 31 ABFP ABFP-31 

09:05 04/03/90 09:10 0.08 STARTED/SECURED 33 ABFP ABFP-33 

12:50 04/04/90 13:20 0.50 STARTED/SECURED 33 ABFP ABFP-33 

13:35 00/90 14:05 0.50 STARTED/SECURED 31 ABFP ABFP-31 ETNG, 30 MIN 
15:30 04/04/90 16:0 0.50 STARTEDSCRED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 ETNG, 30 MIN 

16:50 04049 17:25 0.58 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 

17:37 04/05/90 02:40 9.05 STARTED/SECURED 31 ABFP ABFP-31 
17:55 -4/04/90 20:15 2.33 STARTED/SECURED 33 ABFP BFP-33 

04:00 04/05/90 0:50 4.83 STARTED/SECURED 33 ABFP ABFP-33 

0 08:50 04/06/9012:0 2.50 STARTED/SECURED 31 ABFP ABFP-31 
0 12:30 104/05/90 15:30 4.00 STARTED/SECURED 33 ABFP ABFP-33 

I 16:41 o 04069 017n A65 ST R EDS CRED 31 ABFP AEBFP-31 

0:20 04/06/90 U1:50 0.50il iTRTrIEDISECURED 33 ABFP ABFP-33 ETNG, 30 MIN 

0 830 04/06/90 21:00 12.501STRD/SECURED 31 ABFP J ABFP-31 

0 19:10 04/06/90 19:40 0.50 STARTED/SECURED 32 ABFP ABFP-32 

n~ 1 . 0 4/06/90 22:00 0.82 STARTED/SECURED 33 ABFP ABFP-33
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System EQ Type Start Date End Date Duration Event Descripior Notes Source 

AFW MDP 04/07/90 03:01 04/07/90 03:32 0.52 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 04/07/90 03:03 04/07/90 04:22 1.32 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 04/07/90 05:12 04/08/90 15:25 34.22 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 04/07/90 05:12 04/08190 15:25 34.22 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 04/08/90 15:31 04/08/90 15:38 0.12 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW TDP 04/08/90 15:31 04/08/90 15:38 0.12 STARTED/SECURED 32 ABFP * ABFP-32 SRO 

AFW MDP 04/25/90 11:00 04/25/90 11:30 0.50 STARTED/SECURED 31 ABFP ABFP-31 ETNG, 30 MIN SRO 

AFW MDP 04/25/90 11:00 04/25/90 11:30 0.50 STARTED/SECURED 33 ABFP ABFP-33 ETNG, 30 MIN SRO 

AFW TDP 06/25/90 00:45 06/25190 01:00 0.25 STARTED/SECURED 32 ABFP ABFP-32 SRO 

AFW MDP 07/01/90 00:10 07/01/90 00:40 0.50 STARTED/SECURED 31 ABFP & LINED UP FOR AUTO ABFP-31 STNG, 30 MIN SRO 

AFW MDP 07/01/90 00:10 07/01/90 00:40 0.50 STARTED/SECURED 33 ABFP & LINED UP FOR AUTO ABFP-33-STNG, 30 MIN SRO 

AFW MDP 09/15/90 00:26 09/15/90 20:56 20.50 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 09/15/90 00:26 09/15/90 20:56 20.50 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 09/15/90 23:17 09/16/90 01:38 2.35 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 09/16/90 01:19. 09/16/90 01:38 0.32 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 09/16/90 10:25 09/16/90 12:15 1.83 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 09/16/90 12:00 09/16/90 13:54 1.90 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 10/01/90 08:12 10/01/90 08:13 0.02 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 11/14/90 09:25 11/14/90 09:27 0.03 BUMPED 33 ABFP FOR ROTATION ABFP-33 2 MIN SRO 

AFW MDP 11/14/90 09:35 11/14/90 09:37 0.03 BUMPED 33 ABFP FOR ROTATION ABFP-33 2 MIN SRO 

AFW MDP 11/14/90 09:59 11/14/90 10:01 0.03 BUMPED 33 ABFP FOR ROTATION ABFP-33 2 MIN SRO 

AFW MDP 11/14/90 15:00 11/14/90 15:02 0.03 BUMPED 33 ABFP FOR MAINT. DEPT. ABFP-33 2 MIN SRO 

AFW MDP 11/14/90 20:58 11/14/90 21:00 0.03 STARTED/SECURED 33 ABFP TO FILL 34 S/G ABFP-33 SRO 

AFW MDP 11/15/90 13:05 11/15/90 13:22 0.28 STARTED/T.RIPPED 33 ABFP ABFP-33 SRO 

AFW MDP 11/15/90 14:30 11/15/90 14:32 0.03 STARTED/TRIPPED ON LOW FLOW 33 ABFP ABFP-33 SRO 

AFW MDP 11/15/90 15:18 11/15/90 17:56 2.63 STARTED/SECURED 33 ABFP FOR 34 S/G HYDRO ABFP-33 SRO 

AFW MDP 11/16/90 10:23 11/16/90 10:25 0.03 BUMPED 31 ABFP FOR MAINTENANCE ABFP-31 2 MIN SRO 

AFW MDP 11/16/90 10:24 11/16/90 10:50 0.43 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 11/16/90 19:00 11/16/90 19:22 0.37 STARTED/SECURED 31 ABFP FOR TEST GROUP ABFP-31 SRO 

AFW MDP 11/18/90 17:47 11/18/90 18:28 0.68 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 11/18/90 20:04 11/18/90 21:10 1.10 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 11/19/90 01:20 11/19/90 01:55 0.58 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 _ _SRO 

AFW MDP 11/20/90 10:17 11/20/90 10:30 0.22 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 11/20/90 11:30 11/20/90 11:50 0.33 STARTED/TRIPPED 31 ABFP ABFP-33 SRO 

AFW MDP 11/20/90 12:30 11/20/90 13:50 1.33 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 11/21/90 00:38 11/21/90 01:07 0.48 STARTED/SECURED 31 ABFP TO FILL 32 S/G ABFP-31 SRO 

AFW MDP 11/21/90 17:20 11/21/90 18:30 1.17 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 11/21/90 21:20 11/21/90 22:11 0.85 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 11/22/90 03:02 11/22/90 03:18 0.27 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW MDP 11/23/90 14:35 11/23/90 15:30 0.92 STARTED/SECURED 31 ABFP FOR 31 S/G HYDRO ABFP-31 SRO 

AFW MDP 11/24/90 09:22 11/24/90 10:40 1.30 STARTED/SECURED 31 ABFP FOR 32 S/G HYDRO ABFP-31 SRO 

AFW MDP 11/24/90 11:00 11/24/90 11:30 0.50 STARTED/SECURED 31 ABFP FOR 32 S/G HYDRO ABFP-31 SRO

F-67

.2..



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

AFW MDP 11/26/90 17:35 11/26/90 18:25 0.83 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 11/26/90 19:00 11/26/90 20:30 1.50 STARTED/SECURED 31 ABFP TO FILL 31 S/G ABFP-31 SRO 

AFW MDP 12/05/90 17:56 12/05/90 18:16 0.33 STARTED/SECURED 31 ABFP FOR TEST GROUP ABFP-31 SRO 

AFW MDP 12/05/90 18:39 12/05/90 19:10 0.52 STARTED/SECURED 33 ABFP FOR TEST GROUP ABFP-33 SRO 

AFW MDP 12/05/90 19:05 12/05/90 19:15 0.17 STARTED/SECURED 31 ABFP TO CLEAR S/G LOW LEVEL ABFP-31 SRO 

AFW MDP 12/06/90 11:50 12/06/90 11:57 0.12 STARTED/SECURED 33 ABFP FOR TEST ABFP-33 SRO 

AFW MDP 12/06/90 12:03 12/06/90 12:08 0.08 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/06/90 15:30 12/06/90 15:31 0.02 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/06/90 15:35 12/06/90 16:30 0.92 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 12/06/90 21:08 12/06/90 21:21 0.22 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/06/90 21:09 12/06/90 21:21 0.20 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 12/07/90 18:28 12/07/90 18:46 0.30 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/07/90 18:28 12/07/90 18:40 0.20 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 12/07/90 21:42 12/07/90 22:12 0.50 STARTED/SECURED 31 ABFP ABFP-31 ETNG, 30 MIN SRO 

AFW MDP 12/07/90 21:42 12/07/90 22:12 0.50 STARTED/SECURED 33 ABFP ABFP-33 ETNG, 30 MIN SRO 

AFW MDP 12/08/90 15:52 12/08/90 15:55 0.05 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/09/90 09:21 12/09/90 09:49 0.47 STARTED/SECURED 31 ABFP FOR TEST GROUP ABFP-31 SRO 

AFW MDP 12/09/90 09:50 12/09/90 09:54 0.07 STARTED/SECURED 33 ABFP FOR TEST GROUP ABFP-33 SRO 

AFW MDP 12/09/90 09:54 12/09/90 10:23 0.48 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 12/09/90 18:47 12/09/90 19:23 0.60 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 

AFW MDP 12/12/90 17:49 12/12/90 18:28 0.65 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/12/90 17:50 12/12/90 18:33 0.72 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 12/14/90 00:05 12/14/90 02:15 2.17 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW TDP 12/14/90 00:16 12/14/90 02:15 1.98 STARTED/SECURED 32 ABFP ABFP-32 SRO 

AFW TDP 12/14/90 11:19 12/14/90 11:49 0.50 STARTED/SECURED 32 ABFP ABFP-32 SRO 

AFW MDP 12/14/90 12:36 12/14/90 13:00 0.40 STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 

AFW VDP 12/14/90 15:10 12/14/90 15:34 0.40 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/14/90 19:09 12/14/90 19:43 0.57 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 12/14/90 22:45 12/15/90 23:34 24.82 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 12/15/90 00:30 12/15/90 01:20 0.83 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/15/90 03:08 12/15/90 04:25 1.28 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/15/90 03:08 12/15/90 04:25 1.28 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 12/15/90 07:30 12/15/90 10:35 3.08 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/15/90 07:31 12/15/90 10:35 3.07 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 12/15/90 13:55 12/15/90 14:30 0.58 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/15/90 18:30 12/15/90 18:40 0.17 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW MDP 12/15/90 22:20 12/15/90 22:30 0.17 STARTED/TRIPPED 32 ABFP ON OVERSPEED ABFP-33 SRO 

AFW TDP 12/15/90 22:50 12/15/90 22:54 0.07 STARTED/SECURED 32 ABFP FOR OVERSPEED ABFP-32 SRO 

AFW MDP 12/16/90 00:30 12/16/90 02:00 1.50 STARTED/SECURED 31 ABFP ABFP-31 SRO 

AFW MDP 12/16/90 00:30 12/16/90 02:00 1.50 STARTED/SECURED 33 ABFP ABFP-33 SRO 

AFW TDP 12/16/90 04:00 12/16/90 05:10 1.17 STARTED/SECURED 32 ABFP ABFP-32 SRO 

AFW MDP 12/16/90 06:55 12/16/90 07:25 0.50 STARTED/SECURED 31 ABFP ABFP-31 ETNG, 30 MIN SRO
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Table F3 System Operation Log

Q Type Start Date I End Date Duration Event Description Notes [Source

121/0_ 65121/0_72 .0 STAiLZZ1IICiRL 33 .BF IABF-3-ET
17/)23/90 11 :15 0.85 STARTED/SECURED 31 ABFP

12/23/90 10:24 12/23/90 11:15 0.85 STARTED/SECURED 33 ABFP ABFP-33 SRO 
12/23/90 12:38 12/27/90 19:13 102.58.STARTED/SECURED 31 ABFP ABFP-31 SRO 

12/23/an 1.:3 12/27/90 19:13 10258 'STARTED/SECURED 33 ABFP ABFP-33 SRO

System E 

AFW M 

AFW V 
AFW M 
AFW N 
AFW 
AFW ~T 
AFW N 
AFW 
AFW N 
AFW 5 

AFW N 
AFW N 
AFW N 
AFW N 
AFW 1 
AFW 
AFWV N 
AFVV I 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW I 
AFW I 
AFW I 
AFW I 
AFW I 
AFW I 
AFW I 
AFW 
AFW I 
AFW V 

AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 

AFW -

SOJI .Z5U. . . ____ STARTED/SECURED 33kor 1~i3
FS-RO 
SRO 
[SRO0

SRO

~4 '2fl*'2fl nl2/92l1 1 9:,'37 3 2SISTARTED/5EGlUKPU 33 AUII"

A3I24/91 039:00

A41"2AlOI lnO.ln

fl2i104~ nnAR

nl/9A/Q1 nlfl3Q

'2I'2=I04I A0. 7

A2" IOKQ1 9fl.An

7.28 STARTED/SECURED 31 ABFP

7 2RISTARTI I-[}SI-CUKI-U 33 AII-'

R 9flI5TARTFfISFUIIRI] 3. AIIM-

.  -63 9101 43 /24/ 03/24/91 09:00 728 STARTED/SECURED 31 ABFP
0: ,aw~ :.2 u STAR-'".,'-.-. 3 ABDFP

03/24/91 ~ ~ I 090 32/1 5STARTED/SIELURED 32 ABFPI-

03/24/91 10:27 
03/24/91 10:27 
03/25/91 01:45 
03/25/91 09:57 
03/25/91 09:57 
03/26/91 19:37 
03/26/91 19:37

'24 ,"Y7

14 2OISTARTED/SECURED 33 ABFP- :TLli.------------ .--- ' 03/2591 048 1435 SARTE/SECUED 3 ABF

03/5/9 00:39v . 20.... ......... ... ABF 
. . . . . . . . .. .... . . . . I~l n ,},!

/25/91J3 0957'J 8 ______.20. . - - --- - -t - . T32cAB 
I-0-

192/1 00 .0~5 TARTEflISFCIREDI 31 RAE--'RFI'3
1005 STARTED/SECURED 31 ABFP

12LJ ~ *.13 . . . . --.EDSCU E 33 4 IB'n
n2IlMR/01 7f'97 0R3ISTARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ___________ 4. _______ ~ .-----. -- l..-..-.-. -- feoe

A312RI91 20:27

nA2l9710l nnlnn

0.83 STARTED/SECURED 33 ABI-P I U HLL .33 & 34 bIU
03/2/912:27 STATED/ECURD 31ABFPTO FLL 3 & 3 S/

0 0.83 ... ....... . .

27 _____ 2 .5 --- :--:niECU:z 31 B
rnIlRlIql 2340 1.671 STARTED/SECURED 33 ABEP

U.MI,,a.Sl- - .7-------------t nr '2 _Ar-
03129191 06:25 1.45ISIARTEDISECUKIU 31 AbE-I-'

1 03/29/9104:58 1.45 STARTED/SECURED 31 ABFP 1

SRO 
SRO 
SRO 
SRO 
SRO

.3..1 9:1 133041 0 STAITE_____ RE, 33 ABn
04105191 08:45 2.50 STARTED/SECURED 31 AbI-I-'

1 _ _ 040/90:5 40/9 8:5 250SATE/ECRD31AF
fl0.4 ~

I tA- A

AA1A~101 fl7~Q

nAIA'1 Q1 flQ*45
:~-H 1II1.X II .  !~ 13

0.92 ISTARTED/SECURED 33 AtilP
4/05/91 040/9 045 092 S7ITARTDSEUE 33IJN- 1JlI i ABFP~

1 04/05/91 12:2 4/05/9 1245 03 STATEDSEUI%. 31 ABFP

04/05/91 13:1830, II . .. .. .... ... 33, i. .
04/07/9 
nA A NR

1 14:30 1 
14 IA A I

0.50 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/ 
Sn TART DISFCURED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 ETNG, 30 MIN

04/7/ 0-------~I _________________________________________________________________________ 1 1430 1 .i
tAlIAOlO1 t R.A9

NalIAQIl 1:02

35 O3ISTARTED/SECURED 31 ABFP
44099 18:02I m1I.1zD1:........ 31 --

35.03 STARTED/SECURED 33 ABPI
l 4l V4l /g w ,2.,11------------------...... A~ fli 10 A~0 1 3NIKIUI~KU ]-r

1273 STARTED/SECURED 31 ABFP :15 04/11/9100:59 .

MDP 
MDP 
MIDP 

TDP 
MDP 

MDP 
TDP 

MDP 

MDP 
MDP 

M4DP 
MDP 

MDP 
MDP 
MIDP 

MDP 

MDP 

MDP 

MDP 
MDP 

MIDP 

MIDP 

MDP 

MDP 

MIDP 
Mnp

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO rS-RO
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I1'iYoIOrt lnA9

03/23/ 
AY ''A ICO1 A1'A3

IDP 
DP 
IDP 
vIDP 
DP 
DP 
lDP 
DP 
DF 

VDP 
IDF 
IDF 

VIDF 
IDP 

WDF

03/24/9 1 24 .A'2

03/26/91:

-- FP BFP-33 04/10/91 12:15 04/11/91 00:59 273 STARTED/SECURED 33

A2"190QQ1 AR

03

04/05/91 
A'A Ifl 104

04/05191 13:00 
04/07/91 14:00 
04/07/91 14:00 
04108/91 07:00 
04/08/91 07:00
04/10/91 142.4 K

^ l nr=E arl4 4 1.

ABF--.

/Aor r-3n °.7 RTARTFI-)ISI-C|JRf L) 31 AISI-P/'lA Il e lO'l I ,AI;

-33NAINKIQ1 I%'1R O 30 5 IAH I I-UI I"t.;UI I"U ,. J P I"I"

ABF-31-.

IKBFP-33
BP-3117 7.3 STAR I I-UI I-L;UI'O-U 1 P UPP'AI'141O'i NI' *KQ

B,.I fr l-- I
-'e -

'% •

ABFP-31 ETNG, 30 M

,30 MINI II I IHII III iDq lq IU|I I lJ, " t

-

3221 23 12/279019 3 102 85 

' 
' 

9 1 

0 
0 

1 

1 

1 

1 

1 

12/27/90 19:10 12/28/90 01:40 6.50 1 STARTED/SECURED 32 ABFP ABFP-32 SRO I 65 -227 
ABFP-31 ETNG, 30 MIN SRO 

-T2-/28/9001-40 12/2840 01 0 0.50 STARTED/SECURED 31 ABFP 

12/28/90 01:40 12/28/90 02:10 0.50 STARTED/SECURED 33 ABFP ABFP-33 ETNG, 30 MIN SRO 82 4 
03/22/91 01:10- 03/22/91 01:40 0.50 STARTED/SECURED 31 ABFP ABFP-31 STNG, 30 MIN SRO 

P 
232/ 

7 .72 
-P -C3/22/9 101 -- 10 03/22/91 01:40 .0.50 STARTED/SECURED 33 ABFP ABFP-33 STNG, 30 MIN SRO 

9. 1 0 .80 

03/22/91 08:12 -63-/23/9101-.55 STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G ABFP-31 SRO 
- 1 0 

2/ 1* 

0 

-P 03/22J/91 08:12 -63/23/91 01:55 17.72 STARTED/SECLIRED 33 ABFP TO FILL 33 & 34 S/G ABFP-33 SRO 
r7 72 -P 03/23191 06:14 03/23/91 09:35 3 .35 STARTED/SECURED 31 ABFP ABFP-31 SRO 9 000 

3/22/9101 

1 0 -P 03/23/91 06:144 03/23/91 09:35 3.35 STARTED/SECURED 33 ABFP ABFP-33 SRO 

0 

03/23/91 0 32 3191 20:20 10.80 STARTED/SECURED 32 ABFP ABFP-32 SRO 

-P 03/23/91 20:20 03/23/91 23:3 3.28 STARTED/SECURED 31 ABFP ABFP-31 9999 0000009

ABP-31

ABFP-33
/ABF-3, 1

ABFP -33

1 ill'* - i 14 I Iml I1 1--1_ ; IXl--I J . / 4,1" r-I

-

ABDr --otA A RTAN I FI]/SI-CURi=U 31 AI I-I

ABP-33L

ABFPr.-.3/

. r

S
ROAIP-31

ABF-3-£tqF) lQ4 ")f),n 10 1 . TAI TFnlSFCIIRFI] 33 ABPP

'SR OABP-31

APr--,3,3

BFrl-R STAR I I UI I-L;UI-(I-U L I /AUt'W

OO- R ABF- '.33

A'B "FP*O I

rl rig :- i fil i i-i ii lm(- :l I1 1--1 I • /;[ 1-1

nAI KIQ1 t R'IK ABFP-31
/rr-a1 41] STAR I I-UI I-L;UI I'U :33 Pd::St'l"



System 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 

AFW 

AFW 
AFW 
AFW 
AFW 
AFW 
AFW 

AFW 
AFW 
AFW 
AFW 

AFW 
AFW 
AFW 
AFW 

AFW 
AFW 
AFW 
AFW 
AFW 
AFW

Table F3 System Operation Log 

ation Event Description 

19.98 STARTED/SECURED 31 ABFP

19.98 STARTED/SECURED 33 ABFP

A TAPTFflI~F(~IJRFfl ~1 A~FP TO FILL 32 S/G
I-..'.' * - . .-. - - -

0831STARTED/SECURED 31 ABFP TO FILL 31 S/G
0.0TSTARTED/SECURED 32 ABFP TO FILL 32 S/G

EQ Type Start Date End Date Dur 

MDP 05/12/91 00:11 05/12/91 20:10 

MDP 05/12/91 00:11 05/12/91 20:10 

MDP 05/20/91 04:16 05/13/91 17:35 
MDP 05/13/91 17:38 05/13/91 18:15 
MDP 05/13/91 20:30 05/13/91 21:20 

TDP 05/14/91 04:32 05/14/91 05:27 
MDP 05/15/91 00:39 05/15/91 01:40 

MDP 05/29/91 21:52 05/20/91 22:13 

MDP 05/19/91 22:00 05/19/91 22:13 

MDP 05/20/91 04:16 05/20/91 04:07 

MDP 05/20/91 10:58 05/20/91 11:13 

MDP 05/20/91 10:58 05/20/91 11:13 
MIDP 05/20/91 14:05 05/20/91 14:27 

MDP 05/20/91 14:05 05/201/91 14:27 

MDP 05/20/91 17:52 05/20/91 18:59 

MDP 05/20/91 17:552 05/20/91 18:25 

MDP 05/20/91 19:57 05/20/91 20:58 

MDP 05/20/91 19:57 05/20/91 20:07 

MDP 05/23/91 00:4 -05/23/91 05:4 

MDP 05/20/91 21:26 05/20/91 21:31 
MDP 05/2/91 01:12 05/23/91 05:42 

TDP 05/23/91 05:38 05/23/91 12:00 

MOP 08/24/91 11:00 08/24/91 145 
MDP 05/24/91 1:00 05/24/91 1:45 

MDP 5/19/91 0:18 019/91 1:5 

MDP 05/21/91 0:18 05/21/91 2:39 

MDP 05/2/91 1:35 05/2/91 1:55 
MDP 05/2/91 1:00 05/20/91 02:30 
MDP 05/2/91 22:15 05/2/91 02:5 MP05/2391 00-58 05-/23/912 1200 

MP05/23/91 100 05/23/91 05:42 

TDP 05/20/91 01:00 05/20/91 1:35 
MDP 10/20/91 1:55 10/20/91 17:45 

-MDP 10/19/91 06:18 1019921:39 

MDP 10/19/91 19:30 10/19/91 19:55 

MDP 10/19/91 22:00 10/20/91 02:45 

MDP 10/1)/91 22:55 -10/20/91 02:35 

TDP 10/2)/91 03:00 f10/2 0/91-14:-5 5 

MDP 10/20/91 14:55 10/20/91 17:14 
MDP 10/20/91 14:55 10/20/9117:18 

TOP 10/20/91 17:30 10/20/91 18:30 

TDP 10/20/91 19:00 10/22/91 03:30

STARTED/SECURED 31 ABFP TO FILL 31 S/G 
STARTED/SECURED 33 ABFP TO FILL 33 & 34 SG

STARTED/SECURED 31 ABFP TO FILL 31 S/G

STARTED/SECURED 31 ABFP TO FILL 31 & 32 S/G 
STARTED/SECURED 33 ABFP TO FILL 33 & 34 S/G

STARTED/SECURED 31 ABFP
STARTED/SECURED 31 ABFP 
STARTED/SECURED 33 ABFP

0.0STARTED/SECURED 31 ABFP 
0.40 STARTED/SECURED 33 ABFP 
0. 17 STARTED/SECURED 31 ABFP

Of.j.U

STARTED/SECURED 33 ABFP 
STARTED/SECURED 31 ABFP 
STARTEDISECURED 33 ABFP 
STARTED/SECURED 31 ABFP 

;TARTED/SECURED 33 ABFP 
STARTED/SECURED 33 ABFP 
STARTED/SECURED 31 ABFP 
ST R E /EC R D3 ABFP TO FILL 31 & 32 SG 

START ED/SECURED 31 ABFP 
STARTEDISECURED 31 ABFP 
STARTED/SECURED 33 ABFP 
STARTED/SECURED 33 ABFP 
STARTEDISECURED 32 ABFP 
START ED/SECURED 31AF 

;TARTED/SECURED 33 ABFP 
S TARTED/SECURED 31 ABFP 
STARTED/SECURED 33 ABFP 
S TARTED/SECURED 31 ABFP 
S TARTED/SECURED 33 ABFP 
S TARTED/SECURED 31 ABFP 

2STARTED/SECURED 32 ABFP 
2STARTED/SECURED 31 ABFP 

B STATED/ECURD 33 ABFP 
0SARTED/SECURED 32 ABFP 

0I STARTED/SECURED 32 ABFP

1.02 
0.35 
0.22 
0.18 
0.25 
0.25

J. .I I

STARTED/SECURED 31 ABFP TO FILL 32 S/G

n 51 QTARTED/SECURED 31 ABFP TO FILL 32 S/G
1.50 STARTED/SECURED 33 ABFP TO FILL 33 8,34 SG

0.40 STARTED/SECURED 31 ABFP 
0.40 STARTED/SECURED 

33 ABFP 

0.17 STARTED/SECURED 
31 ABFP

Notes Source 
ABFP-31 SRO 

ABFP-33 SRO 

ABFP-33 SRO 

ABFP-31 SRO 

ABFP-31 SRO 

ABFP-32 SRO 

ABFP-31 SRO 

ABFP-31 SRO 

ABFP-33 SRO 

ABFP-31 SRO 

ABFP-31 SRO 

ABFP-33 SRO 

ABFP-31 SRO 

ABFP-33 SRO 

ABFP-31 SRO 

ABFP-33 SRO 

ABFP-31 SRO 

ABFP-33 SRO 

ABFP-31 SRO 
ABFP-33 SRO 
ABFP-31 SRO 
ABFP-33 SRO 
ABFP-33 ETNG, 30 MIN SRO 

ABFP-31 ETNG, 30 MIN SRO 

ABFP-31 SRO 

ABFP-31 SRO 
ABFP-31 SRO 
ABFP-33 SRO 

ABFP-33 SRO 
ABFP-32 SRO 
ABFP-31 SRO 

ABFP-33 RO 
ABFP-31 SRO 
ABFP-33 
ABFP-31 SRO 

ABFP-33 RO 

ABFP-31 SRO 
ABFP-32 SRO 

ABFP-31 
ABFP-33 SRO 

ABFP-32 SRO 
ABFP-32 SRO



Table F3 System Operation Log 

System fEQ Type Start Date End Date Duration Event Description Notes Source 
..- D 1ARFP-I FTNG 30 MIN SRO

viu. RE 31 U 4ltff 2)FTI)'2 II 
1u 

r.' ~5m ,.l3I,,

10 9OISTARTEO/SECURED 31 A~FP
22 0 .3B

I
.  . . . .. . .... . .. . . . . A r-3 " I

102/1 33 0JAjI ~ **~~ . -I ~ ~ .Z.tnm'' 10/2291 1:3 190 SARTEDSECUED 3 ABF
lIA 7AI .qTAPTFfIISFCIiI IJ 33 AIIHP

2342 STARTED/SECURED 31 ABEP * **3~-* [ *'.*~*~-~*3* .-.-- ~4~* -- ~II -- - r.

23.95 STARTED/SECURED 33 A~4-I-'
A 9FU5 TAR I f-I/S CUR L) 31 AIiIt

- .  10/22/91 03:36 : 70 STARTED/SECURED 33 ABFP --- 1-SRO

E]A 

30 .  10/23/91 11:34 0 STARTED/SECURED 32 ABFP

O 
O O

SR(

.v

SRO 
SRO

MUF l~l/41 l I IUO l~l/.=tl~l I I.& / .&v v... . . . . . . . ..  
.. . ... . ... .10249 ,1-:-8 25, ^ nRTEDISIC RD 31 SRO

/4/91 1147 10/24/91 1 02 .25 STARTED/SECURED 33 ABFP

I3VI~ '3.31.31~ L.............. I' 1/4/9 091 251 13 SARTE/SECUED 3 ABF

AFW 
AFW 
AFW I 

AFW I 

AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
AF-W 
AFW 
AFW 

CFC 
CFC 
CFC 
CFC 
CFC 
OFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
OFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 

CFC CFC 

CFC 
CFC

2R1 13 STARTED/SECURED 33 ABFP
Al "'7 . TARTF[f/.SFCIJRI] 32 AIIIIP

A A3ISTARTEO/SECURED 33 ABFP
91 7'4I_ TARTFflI.FCIJRI] 33 IU

40.72 Sl AK I UlREUU 33 ru 
_ TAPTFfl/RF.I JRFfl3 .1 FCU06/13/85 17:32 06/15/85 10:15 

flt l4 100lO A'2.30

9R1 1"),I. TARTI I-D/SFCIJRI] 31 AI I"I
"

! 0 : .37 STARTED/SECURED 32 ABFP 
-- T

11/06/91 16:38 .03.. ........
. . . . . . . . . . .

BFP

1 CRF1 STNG
FCU 06/15/85 00:00 0 : /85 0335 STARTED/SECURED 31 FCU

06/15/85 00:00 
06/15/85 10:15 
06/15185 10:28 
06/15/85 10:39 
06/17/85 10:42 
06/17/85 13:41 
06/17/85 14:00 
06/18/85 07:56 
06/18/85 12:59 
06/18/85 15:55 
06/19/85 07:37 
07/03/85 18:50 
07/03/85 18:50 
07/15/85 10:05 
07/26/85 16:42 
07/29/85 16:20 
07/30/85 15:16 
07/31/85 16:14 
08/05/85 00:30 
08/06/85 12:57 
08/06/85 13:05 
08/07/85 14:15 
08/09/85 15:52 
08/27/85 20:50 
08/27/85 20:50 
08/30/85 09:08

I ANl I UI LUI .EU Q rLu rljr v-m

K1 A'4IqTARTFnlISFCIiIEU 35 l-LU

47 Q5ISTARTED/SECUREO 33 FCU
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Table F3 System Operation Log 

System EQ Type Start Date End Date I Duration Event Description Notes urce 

C -FCU 08/31/85 08:55 08/31/85 09:05 0.17 STARTED/SECURED 33 FCU FOR PERFORMANCE CRF3 _SRO 

CFC 09/03/85 14:52 09/05/85 08:00 41.13 STARTED/SECURED 33 FCU CRF3 SR 

CFC--FCU 09/04/85 13:45 09/04/85 13:52 0.12 STARTED/SECURED 34 FCU FOR PERFORMANCE CR4____ SRO 

CC -- FCU 0O9/05/85 10:17 09/05/85 10:23 0.10 STARTED/SECURED 31 FCU FOR PERFORMANCE CRF1 SRO 
CFC FCU 09/05/85 11:45 09/05/85 15:00 3.25 STARTED/SECURED 33 FCU CRF3 SRO 

CF CU 0 / .SRI 

09/05/85 12:45 09/05/85 13:05 0.33 STARTED/SECURED 31 FCU FOR PERFORMANCE CRF1 SO 

CFC FCU 09/05185 13:05 09/13/85 20:20 199.25 STARTED/SECURED 34 FCU FOR MAINT CRF4 STNG, USE PREVIOUS END TIME SRO 

CFC FCU 09/06/85 13:35 09/06/85 13:53 0.30 STARTED/SECURED 32 FCU CRF2 RO 

'CC FCU 09/07/85 07:20 09/07/85 07:45 0.42 STARTED/SECURED 32 FCU FOR PERFORMANCE CRF2SRO 
CFC FCU 09/07/85 10:20 09/07/85 10:50 0.50 S 33 FCU FOR PERFORMANCE CRF3 SRO 

CFC FCU 09/13/85 22:45 09/21/85 11:05 180.33 STARTED/SECURED 34 FCU CRF4 ETNG, USE NEXT START TIME SRO 

CFC FCU 09/19/85 13:29 09/19/85 13:50 0.35 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 09/22/85 14:45 09/26/85 09:40 90.92 STARTED/SECURED 31 FCU CRF1 ETNG, USE NEXT START TIME RO 

CFC FCU 09/22/85 14:45 09/22/85 14:50 0.08 STARTED/SECURED 33 FCU CRF3 PRONO 

CFC FCU 09/22/85 14:50 04/30186 12:51 5278.02 TARTED/SECURED 34 FCU CRF4 _U NT SRO 

CFC FCU 09/22/85 17:50 04/30/86 09:42 5271.87 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 09/22/85 17:50 04/30/86 09:41 5271.85 STARTED/SECURED 35 FCU CRF5 ETNG, USE NEXT START TIME SRO 

FC FCU 09/26/85 09:40 09/26/85 13:29 3.82 STARTED/SECURED 31 FCU CRF _ S_ RO 
CFC f FCU 09/26/85 14:35 10/17/85 08:40 498.08 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 10/17/85 09:25 03/24/86 19:00 3801.58 STARTED/SECURED 31 FCU CRF1 RO 

-FC T _ -9/281-5 43/60:1 57.5SATDSCRD3 FCU 
CF TG S ETSATTM SRO 

S03/20/86 09:50 03/20/86 10:15 0.42 STARTED/SECURED 33 FCU FOR PERFORMANCE CRF 

CFC FCU 03/24/86 17:45 03/24/86 19:35 1.83 STARTED/SECURED 33 FCU CRF3 SRO__ 

CFC FCU 03/24/86 19:35 0O3/24/86 19:55 0.33 STARTED/SECURED 31 FCU FOR INSPECTION CRF1 SRO CFC FCU 03/24/86 19:55 03/26/86 21:20 49.42 ;TARTED/SLCURED 33 FCU CRF3 

F-C FCU 03/26/86 21:20 03/26/86 22:00 0.67 STARTED/SECURED 31 FCU CRF1 SRO 

FC- FCU 04/30/86 09:41 05/02/86 10:23 48.70 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 04/30/86 12:50 05/12/86 09:15 284.42 S 32 FCU CRF2 ETNG, USE NEXT START" TIME RO 

CFC FCU 05/02/86 15:43 05/06/86 16:28 96.75 STARTED/SECURED 35 FCU CRF5 ETNG, USE NEXT STARTI TIME SRO 

CFC FCU 05/03/86 13:48 05/03/86 13:50 0.03 BUMPED 31 FCU FOR ROTATION CHECK CRF1 2 MIN SRO_ 

CFC FCU 05/03/86 13:50 05/03/86 14:10 0.33 STARTED/SECURED 31 FCU RF1 SROO 

CFC-- FCU 05/06/86 08:44 05/06/86 08:46 0.03 BUMPED 33 FCU FOR ROTATION CHECK CRF3 2 MIN ;RO 

C FC FCU 05/06/86 12:30 05/06/86 12:42 0.20 STARTED/SECURED 33 FCU CRF3 _____;RO 
CF-C FCU 05/06/86 12:45 05/06/86 12:50 0.08 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/06/86 13:25 05/06/86 13:42 0.28 STARTED/SECURED 31 FCU FC-RF1 NPETIN__ SRO 

CFC FCU 05/06/86 14:01 05/06/86 14:08 0.12 STARTED/SECURED 31 FCU CRF1 SRO 

C FCU 05/07/86 140 05/07/86 1145 0.10 STARTED/SECURED 31 FCU SR 

FC FCU 04/3686 09421 0/681 48.707 STARTED/SECURED 35 FCU CRF1 SRO 

CFC-- 50/61:80178 75 54 STARTEDISECURED 32 FCU CRF5 ETG S ET T RO 

,F----FU05/02/86 15:435 05/06/86 16:3 96.00 STRTED/SECURED 35 FCU CRF1 EENG SENXTSATTM RO_ 

CF-C-- FCU 05/071611/-586 13: 112.5S-ATD/SECURED 31 FCU CRF1 SRO_ 

d_ FCU 05106/86 12:40 05/06/86 12:4 0.08 STARTED/SECURED 31 FCU CRF1 S§R_0...
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Table F3 System Operation Log 

Q Type Start Date End Date [Duration Event Description Notes Source 

. n SRO
,.rAn nlKIn7/RR 12"nR SRO

05/16/86 22 
fl7'1I t IRI1

. /SECURED 31 FCU ICRF1 _ : 003T i 6

_50/62 25U(O 050 :JUIU ~ { ~ -- - - - . P 
fl~IAI0A ')AA flRSTARI-I)II_.UKSU i

05/07/86 12:35 
05/07/86 12:42 
05/07/86 14:48 
05/07/86 15:20 
05/07/86 15:55 
05/13/86 08:00 
05/13/86 13:50 
05/16/86 00:05 
05/16/86 02:10 
05/16/86 22:22 
05/16/86 22:22 
05/16/86 22:22 
05/17/86 09:55

FCU 05/27/86 18:41 06/16/86 08:30 
FCU 06/16/86 08:30 06/23/86 11:43 
FCU 06/16/86 12:08 07/15/86 15:45 

FCU 06/16/86 14:16 07/15/86 17:18 
FCU 06/25/86 11:47 07/05/86 21:50 
FCU 07/15/86 15:45 08/19/86 13:25 
FCU 07/15/86 17:18 08/12/86 16:00 
FCU 07/18/86 09:03 08/12/86 17:15 
FCU 08/12/86 17:40 08/19/86 13:45 
FCU 08/12/86 17:50 08/30/86 13:17 
FCU 08/30/86 13:17 09/11/86 10:30 

FCU 09/01/86 19:10 09/11/86 08:30 
FCU 09/01/86 19:10 03/03/87 12:00 

FCU 09/01/86 19:10 03/19/87 12:20 
IFCU 09/11/86 08:30 10/20/86 10:55 
FCU 09/11/86 10:30 10/11/86 11:05 

FCU 09/11/86 11:30 10/11/86 11:05 
FCU 10/11/86 11:45 10/14/86 08:25 

FCU 10/14/86 08:25 10/14/86 10:10 

FCU 10/14/86 10:10 11/12/86 15:30 

FCU 10/18/86 00:36 11/12/86 17:30 

FCU 11/12/86 15:30 01/16/87 18:55 
FCU 11/12/86 17:30 12/03/86 17:53 
FCU 12/03/86 17:53 12/10/86 17:15 
FCU10/86 17:15 12/29/86 12:15 
FCU 12/29/86 12:15 12/30/86 08:37

rI I~,~'LA _ _ _ 
ZgU STARTED/SECUR- 33 T -t-----*ir..xro*mrrn 

C

5/UO16/86 v.J.r~~ss~s. 22:22 805 .- ~, USE NIEXT START TIMAE

SRO

J'u.~',-~'. ~ ~leo /7/86u~ 152 --

05/13/
13R ARISTARTED/SECURED 35 FCU

136 08 TARTED/SEFflhREDf 35 -CU Lrr SRO

- ' §T ARTED/SECURED 34 FCU con

1R32 Q11I5~TARTFD/SFCURED 33 FCU

0 UO I .U s.1i/ l I .,*I ' 
6~~~~.. 08 81DtTD/EUED3 C

~Q A7I~TARTFn/SFCURED 35 FGU
2296 STRTE/EUE 35n~rr mnn ,Cc' f

171 S9 !TARTED/SECURED 34 FCU
171.E'

46982 STARTED/SECURED 3 1CRF2 i

SRO 
SRO 
SRO

RQQ nSI5 TARTED/SECURED 31 FCU
nc I~TADT~flI~CI I~Ffl '~A FI~I I

___ R'~7 A7I~TAPTFflI5~FC1iRED 34 FCU 
_______ V.......TTTTI7T ..

RTO 70 STARTED/SECURED 32 FCU
20 §nTATEDTlRI=CIIREf 31 FCU FOR PERFORMANCE

STARTED/SECURED 32 FCU- , . .. . . . . . . . .

-TRE/EUE 31 FCU -1.---------------
285.22 STARTED/SECURED 31 FCU 
229.33 STARTED/SECURED 32 FCU

I ~-'~~~"- I

STARTED/SECURED 34 FCU 
STARTED/SECURED 35 FCU 
STARTED/SECURED 33 FCU

720.58 STARTED/SECURED 32 FCUI 
71.8 TARTED/SECURED 31 FCU

68.67 STARTED/SECURED 31 FCU 
1.75 STARTED/SECURED 31 FCU

J g TI. . . . . I. . . . .

616.90 STARTED/SECURED 31 FCU 
L 1563.42 STfARTED/SECURED 33 FCU

I ~--------------. --

167.37 
451.00

STARTED/SECURED 31 FCU 
STARTED/SECURED 32 FCU

. o ir l .I -.. , I -,, i ....

CRF4

670... 1

tCRF2 
Lk(F4tCRF5 CRF5

CRF2 ETNG, USE NEXT START' 
ORFi STNG, USE PREVIOUS EN 
CRF1 ETNG, USE NEXT START
jCRF1
ICRF2-

1~~~~ 7013______________3 FC

CRF1 CRF3 
CRF2

50438STARTD/SEUREDO2RFC
CRF2

SRO 
SRO
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

ID TIME SRO 
TIME SRO 
TIME_ SRO 

SRO 
_____ SRO 

SRO 
SRO 
SRO 

SRO 

SRO

F-73

' RT TIME r) 2Z . STARTED/SECURED 32 FCU
SR-O SRO18 2 ,.90 TA 33 ......... ....... . ..  . . . . . . . .31r-

06/16/86 12:

"t

CRF5b

v .....hlI I'll I I -I' I I--I H;' I--L.LJr [-LI af_ I--LsLJ

CRF-4

CrFr200 '3 TART;::rtI. I= .I IRFr) .'47 FCLI

UHI-1
699. CRF4

CRF4

("I-1F

C;RF2

CRF5

0.07 STARTED/SECURED 33 FCU FOR MTC

08/1I9/86 1335J.

62 STARTED/SECURED 32 FCU I 699.  i I

250051STARTED/SECURED 34 FCU
83767 STARTED/SECURED 34 FCU -

JCRF1608.  i

1

616.90 STARTED/SECURED 
31 FCU 

1563.42 ;TARTED/SECURED 33 FCU

lll lflll)(PI 1 1 "

C.RI"3

CRF3rt£1rtT iO
r"

4 "), 1"1 n R TAI TI=nlRFCI IRFI] 33 F(;U
V1 VOR STARTFD/ ECUHI-U 33 I-L;Urtr ll 71fA 1 "3 " d

CRF5l- E- NG, USE
-

NrEXT START I~lnKInTIRR 1 . r

CRF3K

'90

I II " IRR RR.nn

n ? TAI. h-r l. l= l IRFn 33 F LI F()R M I L;

S'- -C..RI"3

CRF5O

CRF4O12 4 ":t • t r. R' TAgTI::n/£FCI IRFr} 34 FCU
L;HI-1 i:lNL . Ubl: NI:AI 1/ 1 1 iiiVl.or £ OTADTrI'tlq :PI I1:;)1:::1 1 I:( 1 I

CRF2I- r- TNG , gU
r -

XT-A S /T11 IAqh "Yl "3"3 "3R T6g hl.qP .l IRFI] 32 FCU

'CRF3
.nQ 7'Y I 77 q:TA TI=nI. I:::P.I IRFr) 31 FCIJ

[;RP2 I:ING. Ubl: rql::) l bl/ l l IIIVIE

Cl'.F50 g" qTA TI::nI.' I::P.I IRFn 35 F II



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description 
NotesSource 

CFC FCU 12/30/86 10:22 01/06/87 12:40 170.30 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 01/06/87 12:40 01/06/87 14:44 2.07 STARTED/SECURED 32 FCU CRF2 

CFC FCU 01/06/87 14:44 01/09/87 18:48 76.07 STARTED/SECURED 31 FCU CRF1 

CFC FCU 01/09/87 18:48 01/10/87 15:40 20.87 STARTED/SECURED 32 FCU CRF2 SRO 

1CC FCU 01/10/87 15:40 02/03/87 17:11 577.52 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 01/16/87 18:55 02/03/87 15:48 428.88 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 02/03/87 15:48 02/04/87 01:42 9.90 STARTED/SECURED 33 FCU CRF3 S 

CC -CU 1 02/03/87 17:11 03/03/87 12:00 666.82 STARTED/SECURED 32 FCU CRF2 ETNG, USE NEXT START TIME SRO 

C FCU 02104/87 01:42 03/03/87 09:00 655.30 STARTED/SECURED 31 FCU CRF1 ETNG, USE NEXT START TIME SRO 

CFC FC 02/04/87 01:42 02/11/87 09:15 175.55 STARTED/SECURED 33 CU CRF3 STNG, USE PREVIOUS END TIME SR 

CFC FCU 02/11/87 09:15 03/18/87 07:55 838.67 STARTED/SECURED 33 FCU CRF3 STNG, USE PREVIOUS ED -TIME SRO 
CFC FCU 03/03/87 09:00 03/1031/87 12:00 3.00 STARTED/SECURED 31 FCU 

-CC__ FCU 03/03/87 12:00 03/05/87 12:30 48.50 STREDSCRE 2FCU CRF2___SR CFC FCU 03/1031/87 12:00 03/19/87 09:20 381.33 STARTED/SECURED 34 FCU CRF4 STNG, USE PREVIOUS END TIME SRO 

-CFC FCU 03/05/87 12:30 03/19/87 12:53 336.38 SARTED/SECURED 31 FCU CRF1 SRO 
CC _ CU 03/18/87 07:55 03/19/87 06:40 22.75 STARTED/SECURED 32 FCU CRF2 SRO 
CC _ FCU 03/19/87 06:40 03/19/87 08:07 1.45 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 03/19/87 08:07 03/130/87 10:07 266.00 STARTED/SECURED 32 FCU CRF2 
C FCU 03/19/87 09:20 03/19/87 13:23 4.05 SARTED/SECURED 33 FCU CRF3 SRO 
CEO FCU 03/19/87 12:20 03/19/87 14:25 2.08 STARTED/SECURED 34 FCU CRF4 SRO 

CFC ECU 03/19/87 12:53 03/130/87 10:07 261.23 STARTED/SECURED 35 FCU CRF5 SRO 
CFC FCU 03/19/87 13:23 -3/30/87 10:07 260.73 STARTED/SECURED 31 FCU CRSR 
CFC ECU 03/19/87 14:25 0330/87 10:07 259.70 STARTED/SECURED 33 FCU CRF3 

-C FCU 03/30/87 10:15 03/130/87 12:45 2.50 STARTED/SECURED 31 FCU R1SRO 
CC FCU 03/30/87 10:15 03/30/87 12:45 2.50 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 03/30/87 10:15 03/7 187 12:45 2.50 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 03/30/87 10:15 03/7 187 12:45 2.50 STARTED/SECURED 35 FCU CRF5 SRO 
CFC FCU 03/30/87 13:18 04/14/87 10:26 357.13 STARTED/SECURED 31 FCU CRF ETNG, USE NEXT START TIME SRO 

CEC ECU 03/30/87 13:18 04/02/87 16:32 75.23 STARTED/SECURED 32 FCU CRF2 SRO_ 
CFC ECU -"03/30/87 13:18 05/05/87 08:41 859.38 STARTED/SECURED 33 FCU CRF3 ETNG, USE NEXT START TIME SRO 

C-C FCU 03/30/87 13:18 05/07/87 10:05 908.78 STARTED/SECURED 35 FCU CRF5 SRO 
CFC FCU 04/02/87 16:32 04/14/87 10:26 281.90 STARTED/SECURED 32 CU RF2RO 
C C- ECU 04/14/87 10:26 05/05/87 08:41 502.25 STARTED/SECURED 31 FCU CRF1 ETNG, USE NEXT START TIME 

CFC C 05/02/87 13:07 05/05/87 08:41 67.57 STARTED/SECURED 32 FCU CRF2 ETNG, USE NEXT START TIME 

CFC-- FCU 05/06/87 18:40 05/08/87 11:10 40.50 STARTED/SECURED 34 FCU CR4 _________ R C FC ECU 05/08/87 11:10 05/10/87 02:10 39.00 TARTED/SECURED 31 CU CRF1SRO 

,FC_ _ F 05/08/87 11:10 05/10/87 02:10 39.00 STARTED/SECURED 32 FCU CRF2 SRO 

CFC _CU 05/08/87 11:10 05/10/87 02:10 39.00 STARTED/SECURED 33 FCU CRF3 
CFC FCU 05/08/87 11:10 05/10/87 02:41 39.00 STARTED/SECURED 34 FCU CRF4 SRO 
CFC -CU 05/10/87 05:00 05/10/87 09:20 4.33 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 05/10/87 05:00 05/10/87 09:20 4.33 STARTED/SECURED 32 FCU CRF2 SR 
CFC FCU 05/10/87 05:00 05/10/87 09:20 4.33 STARTED/SECURED 33 FCU CSRO 
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Table F3 System Operation Log

System 

CFC 

CFC 
CFC 
CFC 
CFC 
CFC 

CF-C 

CFC 
CFC 
CFC 

-FC 

CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 

;_c 
"C 

CFC 
-C 
C-C 
CFC 
CFC 

CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 

FC 

CFC 
CFC 
CFC

EQ Type Start Date End Date Duration E 

FCU 05/10/87 05:00 05/10/87 09:20 4.33S 

F CU 05/10/87 12:40 05/11/87 02:00 13.33S 

FCU 05/10/87 12:40 05/11/87 02:00 13.33S 

FCU 05/10/87 12:40 05/11/87 02:00 13.33 S 

FCU 05/10/87 12:40 05/11/87 02:00 13.33S 

FCU 05/111/87 03:40 05/12/87 00:55 21.25 E 

FCU 05/11/87 03:40 05/12/87 00:55 21.25 Z 

FCU 05/11/87 03:40 05/12/87 00:55 21.25 E 

FCU 05/11/87 03:40 05/12/87 00:55 21.25 
FCU 05/12/87 04:44 05/12/87 08:55 4.18 

FCU 05/12/87 04:44 05/13/87 00:30 19.77 

FCU 05/12/87 04:44 05/13/87 00:30 19.77 

FCU 05/12/87 04:44 05/13/87 00:30 19.77 

FCU 05/13/87 03:10 05/13/87 23:35 20-42 

FCIU 05/13/87 03:10 05/13/87 23:35 20.42 

FCU 05/13187 03:10 05/13/87 23:35 20.42 

FCU 05/21/87 01:07 05/21/87 01:07 0.00 
FCU 05/21/87 01:07 0.00 
FCU 05/21/87 02:49 05/22/87 13:04 34.25 

FCU 05/21/87 02:49 05/22/87 13:18 34.48.  
FCU 05/22/87 13:18 05/24/87 02:09 36.85 

FCU 05/22/87 13:37 05/24/87 02:09 36.53 

FCU 05/24/87 05:58 05/31/87 06:55 168.95 

FCU 05124/87 05:58 05/31/87 07:53 169.92 

FCU 05/31/87 07:53 06/03/87 22:21 86.47 

F 05/31/87 09:20 06/03/87 22:21 85.02 

FCU 06/01/87 12:15 06/01/87 13:25 1.17 

FCU 06/01/87 17:00 06/01/87 17:33 0.55 

FCU 06/03/87 17:35 06/03/87 22:21 4.77 

FCU 06/04/87 00:24 06/04/87 17:50 17.43 

FCU 06/04/87 00:24 06/10/87 09:20 152.93 

FCU 06/04/87 00:24 06/07/87 14:50 86.43 

FCU 06/04/87 17:50 06/06/87 05:40 35.83 

FC U 06/05/87 20:45 -6-/06/87 08:42 11.95 

FC-- -6/06/87 08:46 07/12/87 14:10 869.40 

FCU 06/21/87 13:22 06/27/87 11:55 142.55 

FCU 06/21/87 13:22 07/16/87 04:46 591.40 

FCU 07/12/87 14:10 07/16/87 00:46 82.60 
FU07/16/87 04:46 07/16/87 08:05 3.32 

FCU 07/16/87 08:05 07/16/87 13:18 5.22 

FCU 07/19/87 05:49 07/19/87 06:27 0.63 

FCU 07/19/87 05:52 07/19/87 06:27 0.58

F-75

vent Description N 

TARTED/SECURED 34 FCU C 

TARTED/SECURED 31 FCU C 

TARTED/SECURED 32 FCU C 

TARTED/SECURED 33 FCU C 

STARTED/SECURED 34 FCU C 

TARTED/SECURED 31 FCUOR DECON C 

STARTED/SECURED 32 FCU FOR DECON 
TARTED/SECURED 33 FCU FOR DECON C 

TARTED/SECURED 34 FCU FOR DECON C 

STARTED/SECURED 31 FCU C 

STARTED/SECURED 32 FCU C 

STARTED/SECURED 33 FCU C 

STARTED/SECURED 34 FCU C 

STARTED/SECURED 32 FCU c 

STARTED/SECURED 33 FCU c 
STARTED/SECURED 34 FCU 

STARTED/SECURED 33 FCU 
;TARTEDISECURED 34 FCU( 

STARTED/SECURED 33 FCU.  

S-ARTED/SCRD 34 FCU( 

STARTED/SECURED 33 FCU 

STARTED/SECURED 34 FCU 

STARTED/SECURED 33 FCU 
STRE/ECRD3 FCU 

;TARTED/SECURED 33 FCU 

STARTED/SECURED 34 FCU 

;TARTED/SECURED 32 FCU 

;TARTED/SECURED 32 FCU 

STARTED/SECURED 31 FCU 
STARTED/SECURED 31 FCU 

STARTED/SECURED 33 FCU 

STARTED/SECURED 34 FCU 

§T-ARTED/SECURED 31 FCU 

STARTEDISECURED 32 FCU 

STARTED/SECURED 32 FCU 

S-TARTED/SECURED 33 FCU 

STRTED/SECURED 35 FCU 

;TARTED/SECURED 32 FCU 

STARTED/SECURED 32 FCU 

STARTED/SECURED 35 FCU 

STARTEDISECURED 35 FCU 
TARTEDISECUREID 32 FCU

otes S 
RF4 
RF1 S 

RF2 S 

RF3 S 

RF4 S 

RF1 

~RF4 

,RF3 
RF4 
;RF1 
3RF2 
3RF3 
3RF4 
3RF2 

3RF3 
3RF4 

'RF3 

,RF4_ 
CRF3 
CRF4 C-RF3 I 

CRF4 
CRF3 U X 
CRF4 i 

CRF3 
CRF4 
CRF2 
CRF2 
C-RF1 
CRF1 ETNG, USE NEXT START TIME 

CRF3 

CRF4 
CRF1 
CRF2 
;RF2 ETNG, USE NEXT START TIME 

CRF3 
CRF5 
CRF2 
CRF2 
CRF5 
CRF5 

tCRF2

ource 

3R0 

RO 
RO 

;RO 
RO 
RO 
RO 
RO ,RO 

RO 
RO 
RO SRO 

SRO 
SRO 
SRO 
5RO 
SRO 
SRO 

SRO 

SRO 
SRO 

SRO 
SRO 

SRO 
SRO 
SRO 
SRO
SRO 
SRO 

SRO



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

CFC FCU 07/19/87 19:55 07/21/87 14:55 43.00 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 07/19/87 19:57 07/21/87 14:55 42.97 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 07/21/87 15:04 07/28/87 10:58 163.90 STARTED/SECURED 35 FCU CRF5 ETNG, USE NEXT START TIME SRO 

CFC FCU 07/21/87 15:05 07/21/87 20:30 5.42 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 07/21/87 20:58 07/23/87 06:15 33.28 STARTED/SECURED 32 FCU CRF2 ETNG, USE NEXT START TIME SRO 

CFC FCU 07/23/87 06:15 07/24/87 14:49 32.57 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 07/28/87 10:58 07/28/87 18:51 7.88 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 07/28/87 10:58 07/28/87 18:51 7.88 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 08/04/87 16:30 08/04/87 16:33 0.05 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 08/06/87 22:20 08/06/87 22:21 0.02 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 08/06/87 22:20 08/07/87 03:05 4.75 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 08/06/87 22:28 08/07/87 03:05 4.62 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 08/15/87 10:36 08/15/87 10:45 0.15 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 08/15/87 13:10 08/15/87 13:35 0.42 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 08/16/87 10:34 08/16/87 10:38 0.07 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 08/16/87 10:42 08/16/87 10:43 0.02 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 08/16/87 10:48 08/16/87 10:49 0.02 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 08/16/87 11:00 08/16/87 11:02 0.03 STARTED/SECURED 33 FCU CRF3 SRO 

CFC ECU 08/16/87 11:04 08/16/87 11:06 0.03 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 08/17/87 20:53 08/21/87 10:58 86.08 STARTED/SECURED 31 FCU CRF1 ETNG, USE NEXT START TIME SRO 

CFC FCU 08/17/87 20:53 08/19/87 14:25 41.53 STARTED/SECURED 32 FCU CRF2 ETNG, USE NEXT START TIME SRO 

CFC FCU 08/17/87 20:53 08/19/87 09:20 36.45 STARTED/SECURED 33 FCU CRF3 ETNG, USE NEXT START TIME SRO 

CFC FCU 08/17/87 20:53 08/19/87 10:07 37.23 STARTED/SECURED 34 FCU CRF4 ETNG, USE NEXT START TIME SRO 

CFC FCU 08/19/87 09:20 08/19/87 09:39 0.32 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 08/19/87 10:07 08/19/87 10:51 0.73 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 08/19/87 13:10 08/19/87 13:54 0.73 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 08/19/87 14:25 08/19/87 14:27 0.03 STARTED/SECURED 32 FCU CRF2 SRO 

CFC ECU 08/20/87 10:09 08/20/87 10:23 0.23 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 08/20/87 10:34 08/20/87 10:47 0.22 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 08/21/87 10:58 08/22/87 10:18 23.33 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 08/21/87 10:58 08/22/87 05:02 18.07 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 08/21/87 10:58 08/22/87 10:18 23.33 STARTED/SECURED 33 FCU CRF3 ETNG, USE NEXT START TIME SRO 

CFC FCU 08/21/87 11:37 08/21/87 16:40 5.05 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 08/21/87 11:37 08/22/87 10:18 22.68 STARTED/SECURED 35 FCU CRF5 SRO 

CFC ECU 08/22/87 10:12 08/22/87 10:18 0.10 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 08/22/87 10:18 08/22/87 13:04 2.77 STARTED/SECURED 32 FCU CRF2 SRO 

CFC ECU 08/22/87 10:18 05/15/88 08:22 6406.07 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 08/22/87 10:18 08/25/87 11:45 73.45 STARTED/SECURED 34 FCU CRF4 STNG, USE PREVIOUS END TIME SRO 

CFC FCU 08/22/87 13:04 09/08/87 12:00 406.93 STARTED/SECURED 31 FCU CRF1 SRO 

CFC ECU 08/22/87 13:04 05/15/88 08:22 6403.30 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 08/25/87 11:45 09/08/87 08:40 332.92 STARTED/SECURED 32 FCU CRF2 SRO 

CEO ECU 09/08/87 11:59 10/15/87 14:07 890.13 STARTED/SECURED 32 FCU CRF2 ETNG, USE NEXT START TiME SRO

F-76



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CFC FCU 09108187 12:00 10/13/87 08:10 836.17 STARTED/SECURED 31 FCU CRF1 STNG, USE PREVIOUS END TIME SRO 

CFC FCU 10/13/87 08:10 10/14/87 08:20 24.17 STARTED/SECURED 31 FCU CRF1 STNG, USE PREVIOUS END TIME SRO 

CFC FCU 10/14/87 08:40 10/15/87 14:05 29.42 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 10/15/87 14:05 11/12/87 12:17 670.20 STARTED/SECURED 31 FCU CRF1 STNG, USE PREVIOUS END TIME SRO 

CFC FCU 10/15/87 14:07 11/12/87 08:13 666.10 STARTED/SECURED 32 FCU CRF2 SRO --- /28 
RF4 SRO 

CFC FCU 11/12187 08:13 11/12/87 14:04 5.85 STARTED/SECURED 34 FCU FR 

CFC FCU 11/12/87 12:17 11/12/87 14:13 1.93 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 11/12/87 14:04 11/13/87 08:16 18.20 SARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 11/12/87 14:40 12/12/87 09:30 714.83 STARTED/SECURED 32 FCU CRF2 SRO 

-FC FCU 11/13/87 08:16 11/13/87 08:53 0.62 STARTED/SECURED 34 FCU CRF4 SRO 

F-C _FCU 11/13/87 08:53 12/12/87 10:40 697.78 STARTED/SECURED 31 FCU CRF1 

-FC _FCU 12/12/87 09:30 12/12/87 22:45 13.25 STARTED/SECURED 34 FCU CRF4 SRO 

F-C -FCU 12/1287 10:40 01/05/88 08:17 573.62 STARTED/SECURED 32 FCU CRF2 SRO 

CF-C F--CU -12/12/87 22:45 01/05/88 11:00 564.25 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FC-U -1/05/88 10:44 02/05/88 01:48 735.07 STARTED/SECURED 32 FCU CRF2 _ SRO 

CF-C -CU_ 01/05/88 13:55 02/05/88 03:54 733.98 STARTED/SECURED 31 FCU CRF1 SRO 

FC FCU 02/05/88 01:48 02/05/88 05:22 3.57 STARTED/SECURED 34 KU CRF4 SRO 

CFC FCU 02/05/88 03:54 02/28/88 23:30 571.60 STARTED/SECURED 32 FOU CRF2 RO 

-FC FCU 02/05/88 05:22 02/29/88 03:30 574.13 STARTED/SECURED 31 FCU CRF1 SRO 

FC FCU 02/29/88 01:35 03/30/88 00:55 719.33 STARTED/SECURED 32 FCU CRF2 RO 

CFC FCU 02/29/88 03:30 03/30/88 02:56 719.43 STARTED/SECURED 31 FCU CRF1 RO 

CFC FCU -03/30/88 00:55 -03/30/88 04:52 3.95 STARTED/SECURED 34 FCU CRF4 SRO__S 

CFC FCU 03/30/88 02:56 04/30/88 02:50 743.90 STARTED/SECURED 32 FCU CRF2 SR 

CFC FCU 03/30/88 04:52 04/30/88 00:50 739.97 STARTED/SECURED 31 FCU CRF1 SRO 

CFC F-U 04/01/88 10:00 04/01/88 10:16 0.27 STARTED/SECURED 34 FCU CRF4 SR 

CFC FCU 04/30/88 00:50 04/30/88 04:50 4.00 STARTED/SECURED 34 FCU CRF4 SRO 
CFC . FCU 04/30/88 02:50 02/88 02:30 1271.67 STARTED/SECURED 31 FCU CRF1 RO 
CFC FCU 04/30/8804:50 05/17/88 20:26 423.60 STARTED/SECURED 32 FCU CRF2 SRO 

CFC- FCU 05/18/88 00:35 06/12/88 09:53 609.30 STARTED/SECURED 32 FCU CRF2 SRO 

CFC -FCU 05/21/88 13:55 05/21/88 13:55 0.00 STARTED/SECURED 34 FCU FOR RETEST CRF4____ SR 

CFC - FCU 05/22/88 09:48 05/25/88 10:10 72.37 STARTED/SECURED 34 FCU CRF4SR 

CFC - FCU 05/27/88 19:01 07/12/88 10:55 1095.90 STARTED/SECURED 33 FCU CRF3 __ R 

CFC -- CU 05/27/88 19:02 07/11/88 13:47 1074.75 STARTED/SECURED 35 FCU CRF5___ SR 

CFC FCU 06/12/88 13:20 06/22/88 00:25 227.08 STARTED/SECURED 32 FCU CRF2______SR 

CFC FCU 06/12/88 13:20 06/22/88 00:25 227.08 STARTED/SECURED 32 FCU C-RF2 ____ R 

CFC - FCU 06/22/88 00:25 06/22/88 05:10 4.75 STARTED/SECURED 34 FCU CRF4SR CF 0 6/22/88 02:30 20711/88 08:07 461.62 STARTED/SECURED 32 FCU CRF2 

CFC - FCU 06/22/88 05:10 07/12/88 07:54 482.73 STARTED/SECURED 31 FCU CRF1SR 
CFC FCU 07/11/88 08:07 07/11/88 11:15 3.13 STARTED/SECURED 34 FCU CRF4 SRO CFC FCU 07/11/88 11:15 07/16/88 19:05 127.83 STARTED/SECURED 32 FCU CRF2 SRO CFC FCU 07/11/88 13:47 07/11/88 19:03 5.27 STARTED/SECURED 34 FCU CRF4 SRO CFC FCU 07/11/88 19:02 07/11/88 19:02 0.0___ 0 STARTED/SECURED 35 FCU FOR OPERABILITY CRF5 SR 
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stem EQ Type Start Date End Date DurationEvent Description Notes Srce 

CFC FCU 07/11/88 19:03 10/23/88 04:05 2481.0- STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 07112/88 10:47 07/12/88 10:51 0.07 STARTED/SECURED 31 FCU CRF1 ETNG, USE NEXT START TIME SRO 

CFC FCU 07/12/88 10:51 -07/17/88 15:00 124.15 S-TARTED/SECURED 31 FCU 
SRRFO 

CFC_ U 07/12/88 13:48 07/12/88 13:48 0.00 STARTED/SECURED 33 FCU FOR OPERABILITY CRF3 SRO 

FC FCU 07/12/88 13:49 10/09/88 18:53 2141.07 STARTED/SECURED 33 FCU CRF3 O 

C FCU 07/16/88 21:55 08/11/88 13:17 615.37 STARTED/SECURED 32 FCU CRF2 SRO CFC FCU 
CRF4 SO 

CFC FCU 07/17/88 15:00 07/17/88 15:35 0.58 STARTED/SECURED 34 FCU RF4-SRO 

CFC FCU 07/17/88 15:35 08/11/88 13:26 597.85 STARTED/SECURED 31 FCU FOR CRF1 SRO 

CF- FCU 07/25/88 08:10 07/25/88 15:40 7.50 STARTED/SECURED 34 FCU CRF4 SR 

CFC FCU 07/26/88 06:20 07/26/88 12:12 5.87 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 08/11/88 13:17 C8/11/88 14:08 0.85 STARTED/SECURED 34 FCU CRF4 

CFC FCU 08/11/88 13:26 -09/06/88 10:00 620.57 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 08/11/88 14:08 08/24/88 08:55 306.78 STARTED/SECURED 31 FCU CRF1. __ SRO 

CFC FCU 08124/88 13:45 09/06/88 12:54 311.15 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 09/06/83 10:00 09/06/88 14:38 4.63 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 09/06/88 12:54 09/15/88 09:50 212.93 STARTED/SECURED 32 FCU CRF2 SRO_ 

CFC FCU 09/06/88 14:38 10/07/88 13:40 743.03 STARTED/SECURED 31 FCU CRF1 SRO 

FC FCU 09/15/88 09:50 09/15/88 10:38 0.80 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 09/15/88 10:38 09/19/88 08:29 93.85 STARTED/SECURED 32 FCU CRF2 RO_ 

FCU 09/19/88 08:29 09/19/88 08:48 0.32 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 09/19/88 08:48 10103/88 08:40 335.87 STARTED/SECURED 32 FCU CRF2 -R-

FC FCU 10103/88 08:40 10/03/88 21:05 12.42 STARTED/SECURED 34 FCU CRF4 SRO 

FCU 10/03/88 21:05 10/07/88 08:12 83.12 STARTED/SECURED 32 FCU CRF2 SRO 
FC 

;FCU 10038 21:05 EE078 0:12 
CRF4 

CFC FCU 10/07/88 08:12 10/07/88 13:10 4.97 STARTED/SECURED 34 FCU 

FC_ FCU 10/07/88 13:10 11/03/88 12:30 647.33 STARTED/SECURED 32 FCU CRF2 
SRO 

CFC FCU 10/07/88 13:40 10/07/88 14:35 0.92 STARTED/SECURED 34 FCU CRF4 RO-

CFC FCU 10/07/88 14:35 10/09/88 18:53 52.30 STARTED/SECURED 31 FCU 
CRF1 

SRO 

CFC FCU 10/09/88 18:53 10/09/88 19:36 0.72 STARTED/SECURED 31 FCU CRF1 
SRO 

CF~C FCU 10/09/88 19:36 10/15/88 08:35 132.98 STARTED/SECURED 31 FCU CRFRO 

CFC FCU 10/10/88 00:00 10/10/88 05:07 5.12 STARTED/SECURED 34 FCU CRF4 
SRO 

CFC FCU 10/10/88 05:07 11/03/88 08:05 578.97 STARTED/SECURED 33 FCU CRF3 
SRO 

CFC FCU 10/15/88 08:35 10/15/88 13:20 4.75 STARTED/SECURED 34 FCU CRF4 
SRO___O 

FC FCU 10/15/88 13:20 11/03/88 08:05 450.75 STARTED/SECURED 31 FCU CRF1 SRO__ O_ 

CFC FCU 11/03/88 08:05 11/03/88 12:35 4.50 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 11/03/88 12:30 11/05/88 12:56 48.43 STARTED/SECURED 31 FCU CRF1 _R----O

CFC FCU 11/03/88 12:35 11/07/88 10:25 93.83 STARTED/SECURED 33 FCU CRF3 SRO 

C 11/05/88 10:25 11/14/88 13:05 218.67 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 11/05/88 13:02 11/29/88 13:40 576.63 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 11/07/88 10:25 11/21/88 06:36 332.18 STARTED/SECURED 32 FCU CRF2 ETNG, START TIME SRO 

CFC FCU 11/21/88 06:36 11/29/88 09:20 194.73 STARTED/SECURED 32 FCU CRF2 

CFC FCU 11/21/88 06:36 01/11/89 09:44 1227.13 STARTED/SECURED 33 FCU CRF3 
SRO 

CFC FCU 112188 06:36 0 1851.53 STARTED/SECURED 35 FCU CRF5 SRO 
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system EQ Type Start Date 

CFC FCU 11/29/88 09:20 

CFC FCU 11/29/88 14:30 1 

-FC -- FCU 11/30/88 08:07 1 

FC -FCU 11/30/88 16:44 1 

CFC FCU 12/14/8809:15 1 

CFC FCU 12/21/88 09:00 

CFC FCU 12/29/88 08:48 

CFC FCU 01/11/89 09:44 

CFC FCU 01/11/89 19:30 
CFC FCU 02/06/89 12:47 

FC - - -62/06/89 15:47 

FC -- FCU 02/06/89 17:37 
C-C 02/06/89 22:30 I 

CFC FCU 02/07/89 02:55 
CF-C C-U 02/07/89 06:35 
CF-C FCU 02/07/89 13:52 
CFC- FCU 02/07/89 17:45 
CF-C FCU 02/07189 22:00 

CFC FCU 02/08/89 02:30 

CFC FCU 02/08/89 09:55 

CFC FCU 02/08/89 15:35 

CFC FCU 0-2/08/89 19:10 
CFC FCU 02/08/89 22:56 

CFC FCU 02/09/89 05:00 

CFC FCU 02/09/89 09:50 
CFC FCU 02/09/89 14:00 

-FC FCU 02/09/89 18:00 
C-FC FCU 02/09/89 22:10 

CFC FCU -02/10/89 02:30 
-FC- FCU 02/10/89 06:30 

C-FC- FCU 02/10/89 10:45 

C-FC FCU 02/10/89 15:21 

5-FC FCU 02/10/89 19:45 

C7FC FCU 02/11/89 01:20 

CF-- FCU 02/11/89 05:20 

C F-C FCU 02/11/89 09:38 

CFC FCU 02/11/89 13:31 

CFC FCU 02/11/89 17:32 

CFC FCU 02/11/89 22:45 

- FCU 02/12/89 03:00 
CFC FCU 02/12/89 07:45 

CFC FCU 02/12/89 11:45

0

I.  
F 

C 
-C 

-C

Table F3 System Operation Log 

End Date Duration Event Description Notes Source 

1/29/88 14:30 5.17 STARTED/SECURED 34 FCU CRF4 SRO 

1/30/88 08:07 17.62 STARTED/SECURED 31 FCU CRF1 SRO 

1/30/88 16:44 8.62 STARTED/SECURED 34 FCU CRF4 SRO 

2/21/88 09:00 496.27 STARTED/SECURED 31 FCU CRF1 SRO 

2/14/88 10:08 0.88 STARTED/SECURED 34 FCU CRF4 SRO 

2/06/89 10:08 1129.13 STARTED/SECURED 34 FCU CRF4 SRO 

2/06/89 12:47 939.98 STARTED/SECURED 31 FCU CRF1 RO 

)2/06/89 10:08 62440 TARTED/SECURED 32 FCU CRF2 

)2/04/89 :10 573.82 STARTED/SECURED 33 FCU CRF3 STNG, USE OPERABLE TIME RO 

2/06/89 15:47 3.00 STARTED/SECURED 32 FCU CRF2 RO 

F2/06/89 22:00 1.83 STARTED/SECURED 34 FCU CRF4 RO 
)2108189 02:30 4.88 STARTED/SECURED 32 FCU CRF5 SRO 

02/07/89 02:55 4.42 STARTED/SECURED 32 FCU CRF2 RO 

02/07/89 06:35 3.67 STARTED/SECURED 35 FCU CRF5 SR 

2/07/89 08:10 1.58 STARTED/SECURED 32 FCU CRF2 RO 

02/07/89 17:45 3.88 STARTED/SECURED 34 FCU CRF4 RO 

02/071/89 22:00 4.25 STARTED/SECURED 35 FCU C5R _ 
02/081/89 02:30 4.50 STARTED/SECURED 32 FCU CRF2 

02/08/89 08:20 5.83 STARTED/SECURED 34 FCU CRF4 SRO 

02/081/89 15:35 5.67 STARTED/SECURED 32 FCU CRF2 SRO 
02/08/89 19:10 3.58 STARTED/SECURED 35 FCU CRF5 SRO 

02/01/89 0:00 .25 STARTED/SECURED 32 FCU CRF2 SRO 

02/1/89 0:45 4.75 STARTED/SECURED 34 FCU CRF5 SRO 

02/01289 11:45 4.00 TARTED/SECURED 35 FCU CRF5 SRO 

02/09/89 1:00 4.23 STARTEDSECURED 32 FCU CRF2 SRO 

02/0/89 8:0 4.0 
-§RO 

02109/89 22:10 4.17 STARTEDISECURED 35 FCU CRF5 1O 

0C2110/89 02:30 4.33 STARTEDISECURED 32 FCU CRF2 - §RO 

0C2/10/89 06:30 4.00 -STARTEDISECURED 34 FCU CRF4 SRO 

02/10/89 10:45 4.25 STARTED/SECURED 35 FCU .CRF5 SRO 

02/10/89 15:21 4.60 STARTED/SECURED 34 FCU CRR4O--

02/10189 19:45 4.40 STARTED/SECURED 35 FCU CRF5SR 

02/11/89 01:20 5.58 ;TARTED/SECURED 32 FCUJ CRF2SR 

02/11/89 05:20 4.00 STARTED/SECURED 34 FCU CRF4 SRO_ 

02/11/89 09:38 4.30 D/ECRE '35 FC CRF5 SRO 

0-2/11/89 1331 3.88 STARTED/SECURED 32 FCUJ CRF2 S__ 

--62-/11/89 17:-32 -4.02 -STARTED/SECURED 34 FCU CRF4 SRO 

_ 02-/11189 22:45 5.22 STARTED/SECURED 35 FCUJ CRF5 SRO 

0 2/12/89 03:00 4.25 STARTED/SECURED 32 FCU CR2SRO

02/12/89 07:45 4.75 STARTED/SECURED 34 FCU1 CRF4SR 

02/12/89 11:45- 4.00 ;-TARTEDISECURED 35 FCU .CRF5 SRO 

021128 15- 5 4.2 TARTE/SECURED 32 FCU CRF2 iSR.._.U
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Table F3 System Operation Log 

rpinINotes 
Source 

System EQ Type Start Date End Date Duration Event DescriptionR 

CFC FCU 02/12/89 15:59 02/12/89 20:10 4. STARTED/SECURED 34 FCU CRF4 _,O 

CFC FCU 02/12/89 20:10 02/12/89 22:45 2.58 STARTED/SECURED 32 FCU CRF2 SRO 

FC_ FCU 02/12/89 22:45 02/12/8923:53 1.13 STARTED/SECURED 35 FCU CRF5 SRO 

CFC___U 02/12/89 23:53 02/13/8907:52 7.98 STARTED/SECURED 34 FCU CRF4 SO 

:C FCU 02/13/89 07:52 02/13/89 11:30 3.63 STARTED/SECURED 32 FCU CRF2 SO 

CFC FCU 02113/89 11:30 02/13/89 15:30 4.00 STARTED/SECURED 35 FCU CRF5 SRO 

FCU 02/1/89 0:30 2/1/89 1:20 .0 STARTED/SECURED 34 FCU CRF4 SO 

CFC FCU 02/1/89 15:0 02/1/89 19:15 3.92 STRE/EUE 32FCR__ 

-FC FCU 02/13/89 19:30 02/14/89 00:30 5.00 STARTED/SECURED 32 FCU RF4 

CFC- FCU 02/14/89 00:30 02/14/89 04:30 4.00 STARTED/SECURED 35 FCU CRF5 O_ 

CFC FCU 02/14/89 04:30 02/14/89 08:10 3.67 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 02/14/89 08:10 02/14/89 11:15 3.08 TARTED/SECURED 32 FCU CRF2 _RO 

-C---- FCU /1910 02/1/89 150 4.5 STARTEDSECURED 35 FCU CRF5 SRO 

CFC FCU 02/14/89 11:15 02/14/89 10:00 4.8 STARTED/SECURED 34 FCU CRF4 _ RO 

CFC FCU 02/14189 10:00 02/14/89 0:50 3.83 STARTED/SECURED 34 FCU CRF4 RO 

CFC FCU 02/14/89 0:50 02/1/89 0:03 4.22 TARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 02/1/89 0:03 02/15/89 3:55 3.87 TARTED/SECURED 35 FCU CRF5 RO 

CFC FCU 2/15/89 10:55 -2/15/89 15:40 4.73 STARTED/SECURED 34 FCU CRF4 SRO_ 

CC FCU 0O2/15/89 1:40 021989 22:1 0 .8 STARTED/SECURED 32 FCU CRF2 SRO 

FC FCU 02/15/89 22:1 02/ 02:15 4.0 STARTED/SECURED 3 FCU CRF2 _RO_ 

FC FCU 02/16/89 02:15 02/2089 06:15 .00 STARTEDSECURED 35 FCU CRF5 SRO 

FC FCU 02/16/89 06:30 02/16/89 10:24 3.45 STARTED/SECURED 34 FCU CRF4 SRO 

02/16/ 1 9SECURED 32 FCU CRF2 SRO 
CFC FCU 02/16/89 10:24 - 2:0 6.62 STRE/EUED3SC 

RO_ 

CFC FCU:0 02/16A8 023 .0SATDSECURED 34 FCU CRF4 - - RO 

-- C U1 OWzIU 
CRF2 SRO 

-O-FU 2/17/89 02:30 O21/90:0 4.00 STARTED/SECURED 32 FCU 

-- FU02/17/89 06:30 02/17/89 15:20 8.83 ;TARTED/SECURED 35 FCU CRF5 SRO 

CFC FC 02/17/8915:2 02/17/891 1:15 3.92 STARTED/SECURED 32 FCU CRF2 SRO 

FCU 02/17/89 19:1 02/18/89 00:00 4.75 STARTED/SECURED 34 FCU CRF4 O_ 

CF21889000 02/18/89 04:30 4.50 -STARTED/SECURED 32 FCU CRF2 SRO 

FC -'CU 02/18/89 04:3 -u02/18/89 13:45 9.25 STARTED/SECURED 35 FCU CRR--Oiw 

,FC-- FCU 02/18/89 030 02/18/89 17:20 35STARTED/SECURED 34 FCU "RF4 SRO 

CF -0U 2/18/891720 -02/18/89 21:50 4.50 ;TRE/EUE 2FUCRF2 
RO 

C.FC FCU -- /-18/89 2150 ( 198 02:00 4.17 ;TARTED/SECURED 35 FCU 
SR5 RO_ 

]F- "C -- 21989020002/19/89 05:50 3.83 TARTED/SECURED 34 FCU CRR4 

.FC F _ 062119189 05:50 01981:3 4.2STARTED/SECURED 32 FCU CRF2 

, C -U 062/1-9/89 10:03 -62/19/89-1355 -3.87 STRTED/SECURED 35 FCU CRF5 SO 

3F--€U 0T2/19/89 13:55 02/19/89 18:40 4.75 STARTED/SECURED 34 FCU CRF4SR 

F FC U 062/19/89 18.40 02/19/89 22:15 3.58 STARTED/SECURED 32 FCU CRF2 SRO 

CFC F 2/989221 02/20/89 02: 15 4.00 STARTEDISECURED 35 FCU CRF5 SRO_ 

F._ C UF- 02/20/89 21 02120/89 06:15 4.00 STREIEURED 34 FCU CR4SO 

CC FCU -02/20/89 061 22/90:2 34 TRE/EURED 32 FCU CRF2 SR_.O 
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System 
CFC 
CFC 
CFC 
CFC 
CEC 
CEC 
CEC 
CEC 
CEC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 

CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 

CFC 
CFC CEC 

CEC 

CEC 
CEC 
CEC 
CEC 

CFC 
CEC 

CEC

Table F3 System Operation Log 

:vent Description 

TARTED/SECURED 35 FCU 
TARTED/SECURED 34 FCU 

;TARTED/SECURED 32 FCU 
TARTED/SECURED 35 FCU 

;TARTED/SECURED 34 FCU 
;TARTED/SECURED 32 FCU 
;TARTED/SECURED 35 FCU 
TARTED/SECURED 34 FCU 

;TARTED/SECURED 32 FCU 
TARTED/SECURED 35 FCU 

;TARTEDISECURED 34 FCU 
STARTED/SECURED 32 FCU 
STARTED/SECURED 35 FCU

EQ Type Start Date End Date Duration E 

FCU 02/20/89 09:42 02/20/89 13:32 3.83 S 
ECU 02/20/89 13:32 02/20/89 21:40 8.13 S 
ECU 02/20/89 17:05 02/20/89 21:40 4.58 5 

FCU 02/20/89 21:40 02/21/89 02:02 4.37S 

FCU 02/21/89 02:02 02/21/89 07:54 5.87 S 

ECU 02/21/89 07:54 02/21/89 12:05 4.18 

FCU 02/21/89 12:05 02/21/89 15:45 3.67 S 
ECU 02/21/89 15:45 02/21/89 19:00 3.25 S 

FCU 02/21/89 19:00 02/21/89 22:45 3.75 

FCU 02/21/89 22:45 02/22/89 02:25 3.67 E 
ECU 02/22/89 02:25 02/22/89 06:30 4.08 c 

FCU 02/22/89 06:30 02/22/89 10:52 4.37 

FCU 02/22/89 10:52 02/22/89 13:26 2.57 

FCU 02/22/89 13:26 02/22/89 17:36 4.17 

FCU 02/22/89 17:36 02/22/89 21:20 3.73 

FCU 02/22/89 21:20 02/23/89 01:54 4.57 

FCU 02/23/89 01:54 02/23/89 05:50 3.93 

ECU 02/23/89 05:50 02/23/89 09:52 4.03 

FCU 02/23/89 09:52 02/23/89 13:34 3.70 

FCU 02/23/89 13:34 02/23/89 18:05 4.52 

FCU 02/23/89 18:05 02/23/89 22:08 4.05 

ECU 02/26/89 1:45 02/24/89 00:35 2.45 

FCU 02/24/89 00:35 02/24/89 06:30 5.92 

ECU 02/24/89 06:30 02/2/89 10:30 4.00 

ECU 02/24/89 10:30 02/24/89 14:00 3.50 

FCU 02/24/89 14:00 02/24/89 18:05 4.08 
FCU 022/91 :5 02/24/89 20:05 2.00 

F C-U 02/24/89 20:.05 02/25/B9 00:20 4.25 

FCU 02/25/89 00:20 02/25/89 05:10 4.83 

FCU 02/25/89 05:10 02/25/89 12:25 7.25 
FCU 062/25/89 10:20 02/25/89 16:35 6.25.  

FCU 02/25/89 16:35 02/25/89 21:00 4.42 

FCUI 6 2/25/8921:-00 022/90 :0 4.17 

FU02/26/89 01:10 02/26/89 04:50 3.67 

- U02/26/89 04:50 02/26/89 10:45 5.92 

0--U12/26/89 10:45 022/91:0 3.75 

-0Y2/26/89 14:'30 02/2689 20:45 -625 

FU02/26/89 20:45 02/27/89 00:45 4.00 

FU02/2789 00:45 02/27/89 06:17 5.53 

0212719 06:17 0212789 10:55 4.63 

-CU02/27/89 10:55 02/27/89 15:4 4.83 

02/27/89 15:45 102/27/89 22:15 6.50

STARTED/SECURED 34 FCU

STARTED/SECURED 32 FCU
STARTED/SECIRED 35 FCU

STARTED/SECURED 32 ECU 
STARTED/SECURED 34 ECU
STARTED/SECURED 35 FCU
STARTE=D/SECURED 32 ECU

STARTED/SECURED 32 ECU

~TARTFDI5~FCURED 35 ECU

STARTED/SECURED 32 ECU STARTED/SECURED 35 ECU

STARTED/SECURED 34 FCU
STARTED/SECURED 32 ECU 
STARTED/SECURED 35 ECU

STARTED/SECURED 32 FCU
STARTED/SECURED 34 ECU 
STARTED/SECURED 35 ECU

STARTED/SECURED 35 FCU
STARTED/SECURED 34 FCU
STARTED/SECURED 32 ECU

STARTED/SECURED 35 FCU 
STARTED/SECURED 34 FCU

F-81

5TARTED/SECURED 32 ECU 
3TARTED/SECURED 35 ECU 
STARTED/SECURED 32 FCU

Notes Source 

CRF5 SRO 

CRF4 SRO 

CRF2 SRO 
CRF5 SRO 

CRF4 SRO 

CRF2 SRO 

SRO 

CRF5 
SRO CRF4 SRO 

SROj 

CRF2 SRO 
CRF5 SRO 
CRF4 SRO 
CRF2 IN LOG IT WAS CRF3 SRO 

CRF5 SRO 
CRF4 SRO 
CRF2 SRO 
CRF5 SRO 
CRF2 SRO 
CRF4 SRO 

CRF2 SRO 

CRF5 SRO 

C4 ,SRO 

CRF2 SRO0 

CRF4 SRO 
CRF5 SRO 

CRF2 SRO 

CRF4 SRO 

CRF2 SRO 

CRF5 SRO 

CRF2 SRO 

CRF5 SRO 

CRF4 SRO 

CRF2 0 R 

CiRF5 - - SRO 

CRF2 SRO 

CRF4 R 

CRF5SR 
CRF2SR 
C-RF5SR 
CRF4SR 

CRF5SR 
CRF4SR

3TARTED/SECURED 34 FCU

STARTED/SECURED 34 FCU

STARTED/SECURED 32 FCU

. TARTFD/S CURED 35 FCU



Table F3 System Operation Log

System EQ Type Start Da 

CFC FCU 02/27/89 2 
CFC FCU 02/28/89 0i 
CFC FCU 02/28/89 0 
CFC -FCU 02/28/89 0 
CFC FCU 02/28/89 1 

CFC FCU 02/28/89 1 

CFC FCU 03/01/89 0 
CFC FCU 03/01/89 0 
CFC FCU 03/14/89 1 
CFC FCU 03/14/89 1 

CFC FCU 03/14/89 2 

CFC FCU 03/15/89 0 

CFC FCU 03/15/890 
CFC FCU 03/15/89 1 

CFC FCU 03/15/89 2 

CFC FCU 03/16/89 C 

CFC FCU 03/16/89 0 

CFC FCU 03/16/89 0 

CFC FCU 03116/891 
CFC FCU 03/16/89 

F-C FCU 03/17/89( 
CFC FCU 03/17/89 
CFC FCU 03/17/89 
CFC FCU 03/17/89 
CFC FCU 03/18/89 I 
CFC FCU 03/18/89 
CFC FCU 03/18/89 
CFC FCU 03/18/89 
CFC FCU 03/18/89 
CFC FCU 03/18/89 
CFC FCU 03/19/89 

CC FCU 03/19/89 
CF C03/19/89 

CFC CU03/19/89 
CFC FCU 03/19/89 
CFC FCU 03/20/89 

CFC FCU 03/120/89 
CFC FCU 03/20/89 
CFC FCU 03/20/89 

-FC FCU 03/21/89 

CFC FCU 03/21/89 
CFC FCU 03/21/89

te End Date Duration Event Description Notes Sourc 

2:15 02/28/89 00:17 2.03 STARTED/SECURED 32 FCU CRF2 SRO 

0:17 02/28/89 04:30 4.22 STARTED/SECURED 35 FCU CRF5 SRO 

4:30 02/28/89 08:45 4.25 STARTED/SECURED 34 FCU CRF4 SRO 

8:45 02/28/89 13:00 4.25 STARTED/SECURED 32 FCU CRF2 SRO 

3:00 02/28/89 18:50 5.83 STARTED/SECURED 35 FCU CRF5 SRO 

8:50 03/01/89 00:23 5.55 STARTED/SECURED 34 FCU CRF4 SRO 

0:23 03/01/89 04:22 3.98 STARTED/SECURED 32 FCU CRF2 SRO 

4:22 03/01/89 06:30 2.13 STARTED/SECURED 35 FCU CRF5 SRO 

2:35 03/14/89 17:50 5.25 STARTED/SECURED 34 FCU CRF4 SRO 

7:50 03/14/89 21:50 4.00 STARTED/SECURED 35 FCU CRF5 SRO 

1:50 03/15/89 01:56 4.10 STARTED/SECURED 34 FCU CRF4 SRO 

'1:56 03/15/89 05:55 3.98 STARTED/SECURED 35 FCU CRF5 SRO 

'5:55 03/15/89 12:00 6.08 STARTED/SECURED 34 FCU CRF4 SRO 

2:00 03/15/89 21:15 9.25 STARTED/SECURED 35 FCU CRF5 RO 

)1:15 03/16/89 01:22 4.12 STARTED/SECURED 34 FCU CRF4 SRO 

31:22 03/16/89 05:10 3.80 STARTED/SECURED 35 FCU CRF5__RO 

15:10 03/16/89 09:20 4.17 STARTED/SECURED 35 FCU "RF5 SRO 

9:20 03/16/89 13:1 3.73 STARTED/SECURED 35 FCU CRF5 
3:0 -0/19/89 0:0ARED 34 FCU CRF4 

:19 0/1/89 0:15 3.93 S-TARTED/SECURED 35 FCU CRF5 SRO 

03:15 03/17/89 06:15 3.00 STARTED/SECURED 34 FCU CRF4 

06:15 03/17/89 10:13 3.97 STARTED/SECURED 35 FCU CRF5 

10:13 03/17/89 16:35 6.37 STARTED/SECURED 34 FCU CRF4 

16:35 03/18/89 01:05 8.50 STARTED/SECURED 35 FCU CRF5 

0:05 03/18/89 05:13 4.13 STARTED/SECURED 34 FCU CRF4 

05:13 03/18/89 09:20 40 STARTED/SECURED 35 FCU CRF5 SRO 

09:20 03/18/89 13:45 4.42 STARTED/SECURED 34 FCU CRF4 SRO 

13:45 03/2 /89 16:10 2.42 STARTED/SECURED 35 FCU CRF5 SRO 

16:10 03/18/89 20:35 4.42 STARTED/SECURED 34 FCU CRF4 SRO 

20:35 03/19/89 00:1 .73 STARTED/SECURED 35 FCU CRF5 SRO 
00:00 03/19/89 05:04 5.07 STARTED/SECURED 34 FCU CRF4SR 

00:9 3 -/19/89 04:.15 3.93 STARTED/SECURED 34 FCU CRF4SR 

04:15 03/19/89 08:14 3.98 STARTED/SECURED 35 FCU CRF5SR 

08:14 03/19/89 14:20 6.10 STARTED/SECURED 34 FCU CRF4 §

14:20 03/20/89 00:00 9.67 STARTED/SECURED 35 FCU CRF5SR 

05:04 03/20/89 08:52 3.80 SARTED/SECURED 35 FCU CRF5SR 

08:52 03/20/89 13:11 4.32 STARTED/SECURED 34 FCU CRF4 R 

13:111 03/20/89 18:35 5.40 STARTED/SECURED 35 FCU CRF5SR 

18:35 03/20/89 23:16 4.68 STARTED/SECURED 34 FCU CRF4 SR 

02:50 03/21/89 08:00 5.17 STARTEDISECURED 35 FCU CRF5 

0:00321/89 12*:15 4.25 STARTED/SECUREED 34 FCU CF 

12:1 0321/8 1745 .5__ 0 STARTED/SECURED 35 FCU CF
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Table F3 System Operation Log

ven e p EQ Type Start Date End Date Duraton E i tion

FCU 03/21/89 17:45 03/22/89 02:04 

FCU 03/22/89 02:04 03/22/89 07:50 

FCU 03/22/89 07:50 03/22/89 12:10 

FCU 03/22/89 12:10 03/22/89 19:30 

FCU 03/22/89 19:30 03/23/89 00:52 
FCU 03/23/89 00:52 03/23/89 07:15 
FCU 03/23/89 07:15 03/23/89 11:35 
FCU 03/23/89 16:17 03/23/89 20:24 
FCU 03/23/89 20:24 03/24/89 01:25 
FCU 03/24/89 01:25 03/24/89 06:00 
FCU 03/24/89 06:00 03/24/89 09:45 
FCU 03/24/89 09:45 03/24/89 13:25 
FCU 03/24/89 13:25 03/24/89 18:09 
FCU 03/24/89 18:09 03/24/89 22:00

System 
CFC 
CFC 
CFC 
CFC 
-CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC

8.32 STARTEF/SECURyst 34 aUn
5.77 
4.33 
7.33

5.37 
6.38
4.33 
4.12 
5.02

STARTED/SECURED 35 FCU 
STARTED/SECURED 34 FCU 
STARTED/SECURED 35 FCU
STARTED/SECURED 34 FCU 
STARTED/SECURED 35 FCU 
STARTED/SECURED 34 FCU 
STARTED/SECURED 34 FCU 
STARTED/SECURED 35 FCU ___________

4.584-STARTED/SECURED 34 FCU
3.75 STARTED/SECURED 34 FCU 4.5 TATDSCRD3 
3.67 STARTED/SECURED 34 FCU
4.73 
3.85

STARTED/SECURED 35 FCU 
STARTED/SECURED 34 FCU

12tSTARTED/SECURED 35 FCU
/2/8 2200*~U 6.*~~. . . .4

FCU 03/25/89 04:07 : .631STARTED/SECURED 34 FCU
03/25/89 13:38 
03/25/89 13:50 
03/25/89 13:53

.0n

03/25/89 16:08 
03/25/89 13:52 
03/25/89 13:55
nap~,00 ')n.lA

2.50 
0.03 
0.03

STARTED/SECURED 35 FCU 
BUMPED 33 FCU FOR ROTATION CHECK 
BUMPED 31 FCU FOR ROTATION CHECK

A A~I!~TARTFD/SFCURED 34 FCU PUt) 4 PJ.J,..,,.Joa.J.. 4 -'---I-..----------.-- --- - - - - -

~r49IgRQ 09"16

/89 02:15
03/l26/89021 08I' 3 STARTED/SELUKIE 35 U

6 OBISTARTED/SECURED 35 ECU

03/26/89f~f 0612 3.9 ISTARTDTf/SECUhREf 34 FCII

/8 61. 0/68 10 .2 STARTED/SIECUKIE 35 FCU

0: .42 5 1 ARTED/SECURED 34 FCU
nrxl,/gR/Q 1 q'R9 4 O3ISTARTED/SECURED 35 ECU 

J '-,.,,'--,-.,..-.-- __________ _________________________________________03/26/890 19:52 03 S75TARTEflISECUREDl~ 34 F-U
03/26/899: .22 STARTED/SECURED 34 FCU

032/9000 32'7/808:3 .5 S fITARTEflISECUREDh 34~ I-U

jFC 03/27/89U.U 00: .50'2 ARE/EUE 35 F
03/27/89 0835 03/27/89 14:33 .97 STARTED/SECURED 35 FCU

FCU 3/7/89 14:3 3 : .67SIARIIEUI5IUKID 34C-

/7/89 19 3 .88 STARTED/SECURED 35 FCU
fl I9RIRQ 032.52 3.77 STARTED/SECURED 34 ECU
ev03/27/89 23:06 03/8/9 2:5 37TARThI)ISIELUXIE 34 U

FCU 1 03/28/89l 0: 0/2/9 755.5STREDSCUE 3 C

1f 03/28/89~ 07:5 03/8/8 115 92I5TARTED/lSEURED-I 34~ FCU1

4-r.;L 1 032/8 : 3/8891062 SAIOECD 35;u~ ""' FC:i-
jrtu 1 /28/89IU 16-06' 03/28/89,, 195 87 fTATEDSEfnE 34er .,ert

-6/88 5 328/89I0 23:57 39 SlITAW1I-)INI(IIU 34 l-LU

23 402 STARTED/SECURED 34 FCU CFC [FCU 03/28 : 03/29/89 03:58 .
U 03/29/8 03:58~ 03/29/89f 1: 62 OSI5TARTED/lSECUREIHII 34 I-LCL

1015 39 STARED/SCURE 34 F CFC -- U U.iCoU*u 0329 : 03/9/8 141 ..  fv~IOI~ l~i fl~2QR~l Wi~jJ hu I N I UI~.UI U 3 r1

-4 ~~~~ .. 1 ~~~.,an AmrnorIm l r,
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CFC

II' I RIRq 1 1 "Rn e.

,'J/"JO/O¢l 4 4 .l:/ rtQl QIQO l .rtR A 97 .I TARI -Iff. FCtlRI;;I] 35 FCU

rto.19RIRO 1 Q' R . R7 STAR! I U/T I:L;URI:U ,. 4 I-L;U

N'419RIRQ 1O" r R 13. ,/7 R IFLq 23". 7 3.TgB I AK I ['UI )I::L, UI I::U 1,::) rL, U

(.
,4 rt9 RTARTFr)/ PCUR _L) 34 PL;UP,'*J I O IQI21 ")' • g '7 R I")OIRQ (Y:t.KR

I'**FJ P' rslo 4 n. 4 II "Ill t;" I BI.i I I,-I II I" :I II, 'pI I " *'i I'-I I I

(.
" Q9 RTARTFI]ISFCIIR -I] 34 F{ U(Y'41OQIRQ 1A. l t
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03/25/89 20:10 4 .03 STARTED/SECURED 34 FCU

---- 03/29/89 18:12 1 03/29/89 22:10 3 97,STARTED/SECUR
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CRF5 SRO 

CRF4 SRO 
CRF5 SRO 
CRF4 SRO 
CRF5 SRO 
CRF4 SRO 
CRF4 SRO 
CRF5 SRO 
CRF4 SRO 
CRF4 SRO 
CRF4 SRO 
CRF5 SRO 
CRF4 SRO 
CRF5 SRO 
CRF4 SRO 
CRF5 SRO 
CRF3 2 MIN SRO 
CRF1 2 MIN SRO 
CRF4 SRO 
CRF5 SRO 
CRF4 SRO 
CRF5 SRO 
CRF4 SRO 
CRF5 SRO 
CRF4 SRO 

CRF4 STNG, USE PREVIOUS END TIME SRO 
CRF5 ETNG, USE NEXT START TIME SRO 
CRF5 SRO 

CRF4 SRO 
CRF5 SRO 
CRF4 SRO 
CRF5 SRO 
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CRF5 SRO 
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CRF4 SRO 
CRF5 SRO 
CRF4 SRO 
CRF5 SRO 
CRF4 SRO
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Table F3 System Operation Log 

N_.___ ----- otes Suc 
system EQ Type Start Date End Date Duration Event Description 

.. t.__ur

CC FCU 03/29189 22:10 03/30/89 01:45 3.58 STARTED/SECURED 35 FCU CRF5 SRO 

CFC 4.00 STARTED/SECURED 34 FCU CRF4 SRO 
CC FU03/30/89 01:45 033089004 

CFC -F.U 03/30/89 05:45 03/30/89 07:55 2.17 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 03/30/89 07:55 03/30/89 13:10 5.25 STARTED/SECURED 34 FCU CRF4 T 

CFC FCU 03/30/89 13:10 03/30/89 19:03 5.88 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 03/30/89 19:03 03/31/89 01:45 6.70 STARTED/SECURED 34 FCU CRF4 SRO 

FCU 03/31/89 01:45 /0331/89 08:00 6.25 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 03/31/89 08:00 03/31/89 15:27 7.45 STARTED/SECURED 34 FCU CRF4 SRO 

C FCU 03/31/89 15:27 03/31/89 19:55 4.47 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 03/31/89 19:55 03/31/89 23:50 3.92 STARTED/SECURED 34 FCU CRF4 SRO 

CC FCU 03/31/89 23:50 04/01/89 04:05 4.25 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 04/01/89 04:05 04/01/89 08:05 4.00 STARTED/SECURED 34 FCU CRF4 SRO 

C04/01/89 08:05 04/01/89 12:03 3.97 STARTED/SECURED 35 FCU CRF5 SRO 
t-- 

--W 
CS-RF 

CFC FCU 04/01/89 12:03 04/01/89 18:00 5.95 STARTED/SECURED 34 FCU CRF4 

C F U FU 04/01/89 18:00 04/01/89 22:30 4.50 STARTED/SECURED 35 FCU CRF5 SRO 

FC FCU 04/01/89 22:30 04/02/89 03:30 5.00 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/02/89 03:30 04/02/89 08:08 4.63 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 04/02/89 08:08 04/02/89 12:06 3.97 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/02/89 12:06 04/02/89 16:25 4.32 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 04/02/89 16:25 04/02/89 20:10 - 3.75 STARTED/SECURED 34 FCU CRF4 SRO 

CC FCU 04/02/89 20:10 04/03/89 00:03 3.88 S;TARTED/SECURED 35 FCU CRF5 

C FC FCU 04/03/89 00:03 04/03/89 03:41 3.63 STARTED/SECURED 34 FCU CRF4 SRO 

FC FCU - 04/03/89 03:41 04/03/89 07:50 4.15 STARTED/SECURED 35 FCU CRF5 SRO 

C-- FCU 04/03/89 07:50 04/03/89 12:17 4.45 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/03/89 12:17 04/03/89 16:37 4.33 STARTED/SECURED 35 FCU CRF5 SRO 

CF FCU 04/03/89 16:00 04/03/89 17:25 1.42 STARTED/SECURED 33 FCU FOR ENG-249 CRF3 SRO 

CFC FCU 04/03/89 16:37 04/03/89 20:10 3.55 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/03/89 20:10 04/03/89 21:34 1.40 STARTED/SECURED 35 FCU FOR CLEAN-UP CRF5 SRO 

CFC IFCU 04/03/89 21:34 04/04/89 03:38 6.07 STARTED/SECURED 34 FCU CRF4 §R0 

CFC FCU --64/04/89 03:55 04/04/89 07:54 3.98 STARTED/SECURED 35 FCU CRF5 SRO 

CF FCU 04/04/89 07:54 04/04/89 11:51 3.95 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/04/89 09:39 04/04/89 09:41 0.03 BUMPED 32 FCU FOR ROTATION CRF2 2 MIN SRO 

C FCU 04/04/8910:11 04/04/89 11:32 1.35 STARTED/SECURED 32 FCU FOR TEST GROUP CRF2 

ICFC FCU 04/04/89 11:51 04104/8916:15 4.40 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 04/04/89 16:15 04/04/89 20:17 4.03 STARTED/SECURED 34 FCU CRF4 §RO 

CFC fCU 04/04/89 16:37 04/04/89 16:47 0.17 STARTED/SECURED 33 FCU FOR TEST CRF3 SRO 

CFC FCU 04/04/89 16:50 04/04/89 17:33 0.72 STARTED/SECURED 31 FCU FOR TEST CRF1 SRO 

CFC FCU 04/04/89 17:42 04/04/89 17:44 0.03 STARTED/SECURED 32 FCU FOR TEST CRF2 

CFC FCU 04/04/89 20:17 04/05/89 00:20 4.05 STARTED/SECURED 35 FCU CRF5 

CFC FCU 04/05/89 00:20 04/05/89 05:10 4.83 STARTED/SECURED 32 FCU CRF2 R 

CFC FCU 04105189 05:10 04/05/89 09:14 4.07 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/05/89 09:14_ 04/0589 13:33 4.32 TARTED/SECURED 33 FCU CRF3 SRO 
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description 
Notes ource 

-- 40/9 33 42 
CRF2 SRO 

CFC FCU4/591: 04/05/89 16:44 3.18 STARTED/SECURED 32 FCU CRF2 SRO 

C -F- -CU 04/05/89 16:44 04/05/89 20:05 3.35 STARTED/SECURED 31 FCU CRF1 -

CFC FCU 04/05/89 20:05 04/06/89 00:20 4.25 STARTED/SECURED 33 FCU CRF3 SRO 

CEC FCU 04/06/89 00:20 04/06/89 05:00 4.67 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 04/06/89 03:04 04/06/89 09:03 5.98 STARTED/SECURED 31 FCU CRF1 SRO 

CFC F_CU 04/06/89 05:00 04/06/89 08:55 3.92 STARTED/SECURED 31 FCU CRFI SRO 

CC FCU 04/06/89 08:55 -04/06/89 13:18 4.38 STARTED/SECURED 32 FCU CRF2 SRO 

CC -FCU 04/06/89 13:18 04/06/89 15:30 2.20 STARTED/SECURED 31 FCU CRF1 SRO 

FC FCU 04/06/89 15:30 --/06/89 19:30 4.00 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 04/06/89 19:30 04/06/89 23:15 3.75 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/06/89 23:15 04/07/89 03:40 4.42 STARTED/SECURED 33 FCU CRF3 SRO 

C FCU 04/07/89 14:35 04/07/89 19:15 4.67 STARTED/SECURED 31 FCU CRF1 SRO 

CF-C FCU 04/07/89 19:15 04/08/89 00:20 5.08 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/08/89 00:20 04/08/89 08:00 7.67 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/08/89 08:00 04/08/89 12:18 4.30 STARTED/SECURED 33 FCU CRF3 SRO 

C -C FCU 04/08/89 12:18 04/08/89 20:35 8.28 STARTED/SECURED 31 FCU CRF1 SRO 

-- CFC FCU 04/08/89 20:35 04109189 00:53 4.30 STARTED/SECURED 33 ECU CRF3 SRO 

CFC FCU -L 04/09/89 00:53 04/09/89 05:05 4.20 STARTED/SECURED 31 FCU CRF1 SRO 

CFC ECU __ 04/09/89 05:05 04/09/89 08:28 3.38 STARTED/SECURED 33 FCU CRF3 SRO_ CFC_ FCU 04/09/89 08:28 04/09/89 12:55 4.45 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/09/89 12:55 04/09/89 19:07 6.20 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/09/89 19:07 04/10/89 00:55 5.80 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU -04/10/89 00:55 04/10/89 04:55 4.00 STARTED/SECURED 33 FCU CRF3 SRO 

F-C- -CU 04/10/89 04:55 04/10/89 07:56 3.02 STARTED/SECURED 31 FCU CRF1R 

CFC -FCU 04/10/89 07:56 04/10/89 14:02 6.10 STARTED/SECURED 33 FCU CRF3 SRO 

CFC - CU 04/10/89 14:02 04/10189 18:10 4.13 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/10/89 18:10 04/10/89 22:01 3.85 STARTED/SECURED 33 FCU CRF3 SRO 

FC FCU 04/10/89 22:01 04/11/89 01:57 3.93 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/11/89 01:57 04/11/89 06:06 4.15 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/11/89 06:06 04/11/89 09:03 2.95 STARTED/SECURED 31 FCU CRF1 SRO 

C C FCU 04/11/89 09:03 04/11/89 13:39 4.60 STARTED/SECURED 33 FCU CRF3 SRO 

CC FCU 04/11/89 13:39 04/11/89 17:40 4.02 STARTED/SECURED 31 FCU CRF1 SRO 

FC--- FCU 04/11/89 17:40 04/11/89 21:30 3.83 STARTED/SECURED 33 FCU CRF3 SRO 

C-FC- FCU 04/11/89 21:30 04/12/89 01:40 4.17 STARTED/SECURED 31 FCU CRF1 SRO 

FC- FCU 04/12/89 01:40 04/12/89 05:45 4.08 STARTED/SECURED 33 FCU CRF3 SRO 

CFC- CU 04/12/89 05:45 04/12/89 09:36 3.85 STARTED/SECURED 31 FCU CRF1 SRO 

CF-C- ECU 04/12/89 09:36 04/12/89 12:32 2.93 STARTED/SECURED 33 FCU CRF3 SRO 

CFC-- ECU ,___ 04/12/89 12:32 04/12/89 17:35 5.05 STARTED/SECURED 31 ECU CRF1 SRO 

iFC FCU 04/12/89 17:35 04/12/89 21:30 3.92 STARTED/SECURED 33 FCU CRF3 SRO 

CC- ECU 04/12189 21:30 04/13/89 01:30 4.00 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/13/89 01:30 04/13/89 05:45 4.25 STARTED/SECURED 33 FCU CRF3 SRO 

iFC FCU 04/13/89 05:45 04/13/89 10:30 4.75 STARTED/SECURED 31 FCU CRF1 SRO 
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Table F3 System Operation Log 

. .. . .. ... . Iso= 3 urce

EQ Type Start Date j End Date Duration Even escrp o 
ISystem 

CFC 

CEO 

CFC 
CEO 
CFO 

CFC 
CFC 
CFC 
CFC 
FC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
OFC 
CFC 
CFC 
CFC 
CFC 
CEO 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC

FCU ha440I00 fi9'A

flail '3lR9 1 1(104/13/89 18:10 .67 STARTED/SECURED 33 FC 1
04113189 22:05.1 __ _ _ _

04/14/89 02:00
04/14/89 06:05 
04/14/89 05:58 
04/14/89 10:01
n fA114/R9 14:03
04/1489103 403lf 2 STARTED/lSIELURED 33 NU

4.08 
3.83 
3.93

04/14/893J' 18:0 3.95-i.-_...........- - 31- -

ECU - 04/13/89 10:30 
FCU 04/13/89 18:10 
FCU 04/13/89 22:05 
FCU 04/14/89 02:00 
fCU 04/14/89 02:08 

ECU 04/14/89 06:05 
fCU 04/14/89 14:21 
FCU 04/14/89 14:03 
FCU 04/14/89 18:00 
ECU 04/14/89 22:00 
fCU _ 04/15/89 05:58 
ECU 04/15/89 10:42 
ECU 04/15/89 14:18 
FCU 04/15189 14:21 

FCU 04/15/89 14:26 
FCU 04/15/89 18:20 

FCU 0416/89 00:30 

ECU 04/16/89 05:20 

FCL 04/16/89 09:12 
ECU 04/16/89 13:07 
EcU 04/16/89 17:35 
FCU 04/16/89 22:30 
FC-U - 04117/89 05:15 

FCU 04/17/89 12:54 
FU 04/17/89 17:15 

FCU 04/17/89 21:30

3.92 iSTARTED/SECURIL) i~3 I-UU

3.92STARTED/SECURED 31 FCU
STARTED/SECURED 33 ECU 
S§TARTED/SECURED 33 ECU 
S§TARTED/SECURED 31 ECU __________

4.O3TSTARTED/SECURED 33 ECU

4.00ISTARTED/SECURED 33 FCU
4.13 
4.73 
3.73 
0.03 
0.03 
3.90

STARTED/SECURED 31 ECU 
STARTED/SECURED 31 ECU 

STRTED/SECURED 33 ECU 
BUMPED 34 ECU EOR ROTIO 
BUMPED 35 ECU EOR ROTATION 

STATEDSECRED31 ECU
8 I7ISTARTED/SECURED 33 ECU
4.83 
3R7

.1~. -- -
T...... -

STARTED/SECURED 31 FCU 
STARTED/SECURED 33 FCU

0/68 09: -.7 
4' ~ ~. .... .. .. 

2 'I~AT~l5FC1Rcl31404/16/8 
nAIIAI0I A A7ISTARTEDISECURED 33 ECU

n.h 10IO h0 .'*)?

flAI1 QIRQ flfl'9Q 04119189 04:17

0ll~004A I8 92~A Tfh l 0Rf 04208 05:56

3.80 ISTARIED/SECUR1~LJ iJ ECU

CRF3 ETNG, USE NEXT START TIME 
CRF3 
CRF1 
CRF3 
CRF3 

CRF3 
CRF1 
CRF3

CRFl 
CRE3 

CRE4 2 MIN 
ORES 2 MIN 
LORE1 ______

6 ... . ...... . .. . E . . ..

JCRF3

3 .92 STARTED/SECURED 31 FCU

04168 1735. ' -- .. t~
UA.! O"')'I

04/17/805:5 Sl~ll 27ITARTEflISECUREDL 33 1-CU 
F1 -TwIR

22 .92 TARTD/ISiCURED 31 FC1 Ur

/84 09-00'~ .7 START---------------*

04/18/89___ 205 1 0/9'..00: ."' '"4L "iCRF4, I..,rSr3

SRO

SRO

U90 I l!CR.F3, v u i m ,v~ vm ,v . .................... .F-CU4 SRO

0414 ~ ~ 42 010A'A 9QSTARTEfliSCUKIEU 34 1-CU

4/18/89IR 00l4 29 TRE/C D3 FCU

A/78 175 4 3 TARTEfliSFCUREDf 31 Ff1 L12'

04/8/8 U 00:2"O 4 _ _ U u _ l3 ., , .. ....-------------. ....  
............ ... ~ A tn e l ~~ 1~I~ A T US-L irUl- 3'4 1f- IC"U€

IF U 04/18/89 0: . IF4 04/18/89 08*36 415 STARTED/SECURED 34 FCU
FCU
FCU

FCU 
E/'-# i

04/9/9 0 l2 01/804:17 3.8 97STAKITU/SCURED 33 rLU t
0'A44010 04A.47

IrLu 0 : .--04/19189 08:15 ARTED/SECURED 31 FCU
FCU
FC

SRO

SRO 
SRO 
SRO

U4I1I0~ O.30U'.!IOI0 IL I.J4 i'~'4"1ACTs1 041/90:610418/812:1 .0A A A~ATf~~iR-)3 -Ui.r

(,1 14 O/C00 40.A
fl- 1 04/8/8 121 0 :7SAI~IIC K~i .C 4-r

IFCU 1 04/18/896: . 1RF1 SRO

SRO 
SRO

04/19/89~ 081 0/9/9 .5 TARTED/SI-(:1REDI 34i I-L;

U____ 4/'! 989 12:5~ 4/1/8 1650 4 00 :::A--------------. 33-I: FR' 
(*A14~~1 

F -TS4.~ 
AIIO Al'

FCU
cu 0 /89 14-05 04/19/89 14:06 02 STARTED/SECURED 34 FCU SRO

04/19/89 16:50 4/!!I189 533 STAR4 l..iURE 34 L S.Ip ~4l O I'0I0 V,0~I QvmAIF1 -3J'II :4, vv ...

[-Uu 4/1/91 04/018 020 393~ STREDS.UE 31 UC ' mmmmmmmmmmmm.LIR 
0A1~~~0I00F 

SRO~OIOROf''RI 
IM3SA~~II~U(UiFCU
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04/14/89 22:00 
04/15/89 02:08 
04/15/89 10:42 
04/15/89 14:26 
04/15/89 14:20 
04/15/89 14:23 
04/15/89 18:20 
04/16/89 00:30 
04/16189 05:20 
nAI~I0 a no..

CFC 
CFC 
CFC

C17C 1FCU 04/20189 05:56 0 STARTED/SECURED 34 FCU RF4 O

CRF4 
eAJI4 nlon 4 ") • I n A kX - I / 14 I I--I ll l"!. .I II'(I=I I .'ll; l=I .I I
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

CFC FCU 04/20/89 11:40 04/20/89 17:15 5.58 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/20/89 17:15 04/20/89 22:10 4.92 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/20/89 22:10 04/21/89 02:15 4.08 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/21/89 02:15 04/21/89 06:03 3.80 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/21/89 06:03 04/21/89 10:00 3.95 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/21/89 10:00 04/21/89 16:20 6.33 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/21/89 16:20 04/21/89 20:40 4.33 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/21/89 20:40 04/22/89 01:07 4.45 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/22/89 01:07 04/22/89 05:15 4.13 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/22/89 05:15 04/22/89 09:45 4.50 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/22/89 09:45 04/22/89 14:30 4.75 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 04/22/89 14:30 04/22/89 19:25 4.92 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 04/22/89 19:25 04/23/89 00:18 4.88 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 04/23/89 00:18 04/23/89 04:15 3.95 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/23/89 04:15 04/23/89 08.30 4.25 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/23/89 08:30 04/23/89 13:15 4.75 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/23/89 13:15 04/23/89 17:15 4.00 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/23/89 17:15 04/23/89 21:00 3.75 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 04/23/89 21:00 04/24/89 01:37 4.62 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 04/24/89 01:37 04/24/89 06:26 4.82 STARTED/SECURED 34 FCU CRF4 SRO 
CFC -FCU 04/24/89 08:20 04/24/89 12:40 4.33 STARTED/SECURED 33 FCU CRF3" SRO 
CFC FCU 04/24/89 12:40 04/24/89 16:50 4.17 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 04/24/89 16:50 04/24/89 20:50 4.00 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 04/24/89 20:50 04/25/89 01:15 4.42 STARTED/SECURED 34 FCU CRF4 SRO 
CFC CU 04/25/89 01:15 04/25/89 05:05 3.83 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 04/25/89 05:05 04/25/89 09:30 4.42 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 04/25/89 09:30 04/25/89 12:55 3.42 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 04/25/89 12:55 04/25/89 14:30 1.58 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 04/25/89 17:25 04/25/89 21:15 3.83 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 04/25/89 21:15 04/26/89 02:38 5.38 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 04/26/89 02:38 04/26/89 06:03 3.42 STARTED/SECURED 31 FCU CRF4 SRO 
CFC FCU 04/26/89 06:03 04/26/89 10:20 4.28 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 04/26/89 10:20 04/26/89 14:15 3.92 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 04/26/89 14:15 04/26/89 22:15 8.00 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 04/26/89 22:15 04/27/89 02:15 4.00 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 04/27/89 02:15 04/27/89 06:15 4.00 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 04/27/89 06:15 04/27/89 10:25 4.17 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 04/27/89 10:25 04/27/89 14:25 4.00 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 04/27/89 14:25 04/27/89 18:15 3.83 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 04/27/89 18:15 04/27/89 21:56 3.68 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 04/27/89 21:56 04/28/89 01:50 3.90 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/28/89 01:50 04/28/89 06:00 4.17 STARTED/SECURED 33 FCU CRF3 SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CFC FCU 04/28/89 06:00 04/28/89 09:55 3.92 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/28/89 09:55 04/28/89 14:04 4.15 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04128/89 14:04 04/28/89 18:00 3.93 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/28/89 18:00 04/28/89 22:09 4.15 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/28/89 22:09 04/29/89 02:05 3.93 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/29/89 02:05 04/29/89 09:05 7.00 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/29/89 09:05 04/29/89 13:00 3.92 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/29/89 13:00 04/29/89 16:56 3.93 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/29/89 18:57 04/29/89 21:53 2.93 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/29/89 21:53 04/30/89 03:50 5.95 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/30/89 03:50 04/30/89 08:15 4.42 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/30/89 08:15 04/30/89 12:05 3.83 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/30/89 12:05 04/30/89 16:00 3.92 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/30/89 16:00 04/30/89 20:25 4.42 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 04/30/89 20:25 05/01/89 02:40 6.25 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/01/89 02:40 05/01/89 05:50 3.17 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/01/89 05:50 05/01/89 09:55 4.08 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/01/89 09:55 05/01/89 14:00 4.08 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/01/89 14:00 05/01/89 18:10 4.17 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/01/89 18:10 05/01/89 22:05 3.92 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/01/89 22:05 05/02/89 02:02 3.95 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/02/89 02:02 05/02/89 05:59 3.95 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/02/89 05:59 05/02/89 10:00 4.02 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/02/89 10:00 05/02/89 14:10 4.17 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/02/89 14:10 05/02/89 18:11 4.02 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 05/02/89 18:11 05/02/89 22:00 3.82 STARTED/SECURED 34 FCU CRF4 SRO 
CFC • FCU 05/02/89 22:00 05/03/89 02:15 4.25 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 05/03/89 02:15 05/03/89 06:07 3.87 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/03/89 06:07 05/03/89 10:15 4.13 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 05/03/89 10:15 05/03/89 14:05 3.83 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 05/03/89 14:05 05/03/89 14:15 0.17 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/03/89 14:15 05/03/89 18:00 3.75 STARTED/SECURED 34 FCU CRF4 SRO 

CFC __ FCU 05/03/89 18:00 05/03/89 22:00 4.00 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/03/89 22:00 05/04/89 02:05 4.08 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/04/89 02:05 05/04/89 06:05 4.00 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/04/89 06:05 05/04/89 10:00 3.92 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/04/89 10:00 05/04/89 14:15 4.25 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/04/89 14:15 05/04/89 23:00 8.75 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/04/89 23:00 05/05/89 02:58 3.97 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/05/89 02:58 05/05/89 06:21 3.38 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/05/89 06:21 05/05/89 09:59 3.63 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 1 05/05/89 09:59 05/05/89 13:48 3.82 STARTED/SECURED 32 FCU CRF2 SRO
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Table F3 System Operation Log

System EQ Type 

FC FCU 

t--- FCU___ 
FC FCU 

-F FCU 
iF-- FCU 
CF-C FCU 
CFC FCU 
CFC FCU 

FCU 
CFC FCU 

CF-C FCU 
:F -- FCU 

CFC FCU 
CFd-- FCU 
CFC --- CU 
CFC FCU 
CFC FCU 

CFC I FCU 

CFC _FCU 

CFC :FCU __ 

CFC FCU 
C-FC F FCU 

CC FCU 
CFC FCU 
CF-C FCU 
CFC FCU 

C iFCU 
CFC FCU 
CFC F-CU 
CFC FCU 
C-FC FCU 

CFC FCU 
C FCU 

C FCU 
CC FCU 

CFC FCU 
CFC- FCU CFC FCU 
CfFC FCU 

ICFC FC

Start Date End Date uuration IventuesritUu

05/05/89 13:48 
05/05/89 17:50 
05105/89 21:49 
05/06/89 01:55 
05/06/89 06:11 
05/06189 10:04 

05/06/89 11:18 
05/06/89 11:18 
05/06/89 14:14 
05/06/89 18:00 
05/06/89 21:48 
05/07/89 03:30 
05/07/89 06:15 
05/07/89 08:50 
05/07/89 13:30 
05/07/89 13:30 
05/07/89 17:30 
05/07/89 19:55 
05107/89 19:55 
05/08/89 00:07 
05/08/89 04:25 
05/08/89 07:36 
05/09/89 11:39 
05/08/89 16:05 
05/108/89 19:40 
05/08/89 19:45 
05/09/89 00:00 
05/09/89 05:05 
O-5/09/8909-00 

05/09/89 13:00 
05/09/89 20:05 
05/10/89 00:25 
05/10/89 04:25 
05/110/89 08:00 
05/10/89 12:00 
05110/89 16:00 
05/10/89 20:35 
05/11 /89 00:50 
05/11/89 05:40 
05/111/89 08:20

05/11

05/05/89 17:50 
05/05/89 21:49 
5/106/89 01:55 
05/106/89 06:11 

05/106/89 10:04 
05/06/89 14:14 

051089 12:00 

05/07/89 03:30 

05/10/89 16:00 

05/10/89 20:350 
05/101/89 00:0 

05/07/89 19:55 
05/08/89 11:39 
05/08/89 07:30 
05/08/89 04:25 

05/08/89 07:36 
05108/89 19:45 
05/08/89 16:25 
05/08/89 19:36 
05/08/89 19:45 
05/09/89 00:00 

05/09189 05:05 

05/09/89 09:00 
05/09/8913:00 

,05/09/89 20:05 
05/10/89 00:25 
065/10/8904:25 
05110/89 08:00 
05/10/89 12:00 
05/10/89 16:00 
05/10/89 20:35 
05/11/89 00:50

05/11/89 05:40 
05/11/89 08:20 
05/11/89 12:00
nri111Ir I R97

3.67 STARTED/SECURED 34 FCU
4 45 STARTED/SECURED 31 FCU

F-89

05/11/89 16:27 05111189 2U:1( S.__ I__R_ _-_O __,ur __U 00_r_,_

A1O 4 1).nN

4.03 STARTED/SECURED 31 FCU 
3.98 STARTED/SECURED 32 FCU 

4.10 STARTED/SECURED 33 FCU 

4.27 STARTED/SECURED 34 FCU 

3.88 STARTED/SECURED 31 FCU 

4.17 STARTED/SECURED 33 FCU 

0.95 STARTED/SECURED 34 FCU 

2.20 STARTED/SECURED 34 FCU 

3.77 STARTED/SECURED 31 FCU 

2.83 STARTED/SECURED 32 FCU 

5.70 STARTED/SECURED 33 FCU 

2.75 STARTED/SECURED 34 FCU 

2.58 STARTED/SECURED 31 FCU 

4.67 STARTED/SECURED 34 FCU 
4.00 STARTED/SECURED 31 FCU 

10.62 STARTED/SECURED 34 FCU 

2.42 STARTED/SECURED 32 FCU 

15.73 STARTED/SECURED 32 FCU 

11.68 TARTED/SECURED 33 FCU 

4.30 STARTED/SECURED 31 FCU 

3.18 STARTED/SECURED 32 FCU 

12.15 STARTED/SECURED 33 FCU 

4.43 STARTED/SECURED 34 FCU 

3.58 STARTED/SECURED 31 FCU 

0.08 STARTED/SECURED 32 FCU 

4.25 STARTED/SECURED 33 FCU 

5.08 STARTED/SECURED 31 FCU 

3.92 STARTED/SECURED 34 FCU 

4.00 STARTED/SECURED 33 FCU 

7.08 STARTED/SECURED 31 FCU 

4.33 STARTED/SECURED 33 FCU 

4.00 STARTED/SECURED 31 FCU 
3.58 STARTED/SECURED 34 FCU 

4.00 STARTED/SECURED 33 FCU 

4.00 STARTEDISECURED 31 FCU 
4.58 STARTEDISECURED 33 FCU 

4.25 STARTED/SECURED 34 FCU 

4.83 STARTED/SECURED 31 FCU 

2.67 STARTED/SECURED 33 FCU

I

Notes Sourc 

CRF3 SRO 

CRF2 R0 
CRF3 SRO 
CRF4 SRO 
CRF1 SRO 
CRF3 SRO 
-CRF2 SRO 

CRF4 SRO 
CRF1 SRO 
CRF2 SRO 
CRF3 SRO 
CRF4 SRO 
CRF1 SRO 
CRF4 SRO 
CRF1 SRO 
CRF4 STNG, USE PREVIOUS END TIME SRO 
CRF2 SRO 
CRF2 STNG, USE PREVIOUS END TIME SRO 
CRF3 ETNG, USE NEXT START TIME SRO 

CRF1 SRO 
CRF2 SRO 
CRF3 ETNG, USE NEXT START TIME SRO 

CRF4 SRO 
CRF1 SRO 
CRF2 SRO 
CRF3 SRO 
CRF1 SRO 
CRF4 SRO 

CRF3 
CRF1 SRO 

CRF3 SRO 

CRF4 SRO 
iCGRF4 SRO 
CRF3 SRO 
CRF3 SRO 
CRF3 SRO 

CRF4 SRO 

CRF1 SRO 

CRF3 SRO 
CRF4 SRO 

CRF1SR 
CRF3SR



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CFC FCU 05/11/89 20:17 05/12/89 02:05 5.80 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/12/89 02:05 05/12/89 06:05 4.00 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/12/89 06:05 05/12/89 10:15 4.17 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/12/89 10:15 05/12/89 13:44 3.48 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 05/12/89 13:44 05/12/89 16:24 2.67 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/12/89 20:18 05/13/89 01:25 5.12 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/13/89 01:25 05/13/89 05:50 4.42 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/13/89 05:50 05/13/89 09:40 3.83 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/13/89 09:50 05/13/89 13:57 4.12 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/13/89 13:57 05/13/89 18:44 4.78 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/13/89 18:44 05/14/89 01:30 6.77 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/14/89 01:30 05/14/89 05:00 3.50 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/14/89 05:00 05/14/89 09:00 4.00 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/14/89 09:00 05/14/89 12:50 3.83 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/14/89 12:50 05/14/89 16:54 4.07 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/14/89 16:54 05/14/89 20:50 3.93 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/14/89 20:50 05/15/89 00:55 4.08 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/15/89 00:55 05/15/89 05:15 4.33 STARTED/SECURED 31 FCU CRF1 SRO 

CFC ,FCU 05/15/89 05:15 05/15/89 09:03 3.80 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/15/89 09:03 05/15/89 12:30 3.45 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 05/15/89 12:30 05115189 17:05 4.58 STARTED/SECURED 31 FCU CRFI SRO 

CFC FCU 05/15/89 17:05 05/15/89 21:17 4.20 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/15/89 21:17 05/16/89 00:57 3.67 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/16/89 00:57 05/16/89 05:45 4.80 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/16/89 05:45 05/16/89 11:35 5.83 STARTED/SECURED 35 FCU CRF5 SRO 
CFC FCU 05/16/89 11:35 05/16/89 12:30 0.92 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 05/16/89 13:55 05/16/89 17:53 3.97 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/16/89 17:53 05/16/89 21:19 3.43 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/16/89 21:19 05/17/89 01:35 4.27 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/17/89 01:35 05/17/89 05:20 3.75 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 05/17/89 05:20 05/17/89 09:55 4.58 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/17/89 10:12 05/17/89 13:50 3.63 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/17/89 13:50 05/17/89 20:12 6.37 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/17/89 20:12 05/18/89 00:25 4.22 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/18/89 00:25 05/18/89 15:00 14.58 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 05/18/89 16:36 05/18/89 20:15 3.65 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/18/89 20:15 05/19/89 00:30 4.25 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/19/89 00:30 05/19/89 04:10 3.67 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 05/19/89 04:10 05/19/89 08:25 4.25 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/19/89 08:25 05/19/89 13:47 5.37 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/19/89 13:47 05/19/89 17:55 4.13 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/19/89 17:55 05/19/89 21:55 4.00 STARTED/SECURED 32 FCU CRF2 SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CFC FCU 05/19/89 21:55 05/19/89 23:19 1.40 STARTED/SECURED 31 FCU CRFI SRO 

CFC FCU 05/19/89 23:15 05/20/89 03:15 4.00 STARTED/SECURED 32 FCU CRF2 SRO 

CFC -FCU 05/20/89 03:15 05/20/89 08:16 5.02 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 05/20/89 13:42 05/20/89 17:25 3.72 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/20/89 17:25 05/20/89 22:20 4.92 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/20/89 22:20 05/24/89 10:44 84.40 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/24/89 10:44 05/27/89 08:50 70.10 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 05/27/89 08:50 05/29/89 14:51 54.02 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/27/89 13:03 05/27/89 14:40 1.62 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 05/28/89 02:20 05/28/89 21:30 19.17 STARTED/SECURED 34 FCU CRF4 SRO 

1CFC FCU 05/29/89 09:10 05/29/89 14:51 5.68 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/29/89 09:10 05/29/89 14:53 5.72 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/29/89 09:20 05/29/89 09:45 0.42 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/29/89 14:53 05/29/89 21:38 6.75 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/29/89 21:38 05/30/89 00:55 3.28 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/30/89 02:25 05/30/89 07:10 4.75 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 05/30/89 04:45 05/30189 07:10 2.42 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/30/89 04:45 05/30/89 13:00 8.25 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 05/30/89 13:00 05/30/89 13:30 0.50 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 05/30/89 13:30 05/30/89 13:59 0.48 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 05/30/89 13:59 05/31/89 13:05 23.10 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 05/31/89 09:28 05/31/89 10:15 0.78 STARTED/SECURED 34 FCU CRF4 SRO 

CFC F-CU 05/31/89 09:28 05/31/89 13:05 3.62 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 05/31/89 10:40 05/31/89 13:55 3.25 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU - 05/31/89 13:05 06/01/89 12:35 23.50 STARTED/SECURED 31 FCU CRF1 STNG, USE PREVIOUS END TIME SRO 

CFC FCU 05/31/89 13:55 06/08/89 21:25 199.50 STARTED/SECURED 33 FCU CRF3 ETNG, USE NEXT START TIME SRO 

CFC FCIJ 06/01/89 12:35 06/02/89 14:07 25.53 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 06/02/89 14:07 06/03/89 16:00 25.88 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 06/03/89 16:00 06/04/89 11:43 19.72 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 06/04/89 11:43 06/04/89 14:02 2.32 STARTED/SECURED 35 FCU CRF5 SRO 

CFC -CU 06/04/89 14:02 06/05/89 15:44 25.70 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 06/04/89 14:02 06/05/89 21:30 31.47 STARTED/SECURED 35 FCU CRF5 STNG, USE PREVIOUS END TIME SRO 

CFC FCU 06/05/89 15:44 06/05/89 19:09 3.42 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 06/05/89 20:04 06/05/89 21:30 1.43 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 06/05/89 20:04 06/06/89 08:17 12.22 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 06/05/89 20:04 06/05/89 21:30 1.43 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 06/05/89 20:04 06/05/89 21:30 1.43 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 06/06/89 08:17 06/07/89 12:39 28.37 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 06/07/89 12:39 06/09/89 13:30 48.85 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 06/08/89 12:04 06/09/89 13:15 25.18 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 06/08/89 12:04 06/09/89 09:35 21.52 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 06/08/89 21:25 0608/8921:30 0.08 STARTED/SECURED 33 FCU CRF3 SRO
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System EQ Type 

CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CF--- FCU 
CFC FCU 

CFC FCU 
CFC FCU 
CFC FCU 
CEC FCU 
CEC ECU 
CEO ECU 
CEO ECU 
CEO ECU __ 

CEO ECU_ 
CEO EFCU 
CEO ECU 
CEO ECU 
CEO E-CU 
CFO ECU 1 

CEO ECU 
CEO ECU 
CEO ECU 
CEO ECU 

CEO ECU 
CEO ECU __ 

CEO ECU 
CEO ECU 
CEO ECU 
CEO ECU 
OFC ECU 
CFC F_ CU 
CEO ECU 
CEO ECU 
CEO ECU 
CEO ECU 
OFC FCU 

CEC ECU 
CFC FCU 
CFC FCU 

OFO FCU 

CEOC CU

Table F3 System Operation Log

Start Date End Date Duration [ven escrpi ti

06/09/89 15:45 
06/09/89 15:45 
06/09/89 15:45 
06/10/89 22:00 
06/11/89 11:55 
06/12/89 21:46 
06/12/89 21:47
06/13/89 08:47 
06/13/89 13:35 
07/07/89 12:05 
07/07/89 15:04 
07/11/89 08:30 
07/11/89 19:40 
07/12/89 08.51

06/10/89 19:35 
06/10/89 22:00 
09/21/89 10:41 
06/12/89 13:40 
09/21/89 11:43

t A71A71R019A6T

N6/1 3/89 08:47

27.83 
30.25

2490.93 
39.67 

2447.80

STARTED/SECURED 31 FCU 
STARTED/SECURED 33 FCU 
STARTED/SECURED 35 FCU FOR MAINT 
STARTED/SECURED 31 FCU 
STARTED/SECURED 33 FCU FOR HOSE REPAIR

32STARTED/SECURED 31 FCU FOR
11.00lSTARIED/~ECUi~kU i2 I-UU 

____ 4 --

07/22/89 12:28 
07/07/89 12:05 
07/07/89 15:04 
07/11189 08:30 
07/11/89 19:40 
07/12/89 08:51 
07/19/89 11:05

939.68 
574.50 

2.98 
89.43 
11.17
13.18 

170.23

07/19/89 11:05 07/22/89 12:30 73.42 
07/22/89 12:30 03/05/90 12:56 5424.43
08/15/89 09:48 
09/21/89 09:53 
09/21/89 11:11

09/21/89 11:12
10/04/89 20:28 
03/05/90 12:56

889.40
322.58 

3961.75

STARTED/SECURED 34 ECU 
STARTED/SECURED 32 ECU 
STARTED/SECURED 32 ECU 

STARTED/SECURED 31 ECU 
STARTED/SECURED 32 ECU
STARTED/SECURED 31 ECU 
STARTED/SECURED 32 ECU 
STATED/SECURED 31 ECU 
STARTED/SECURED 34 ECU
1STARTED/SECURED 31 FCU FOR HOSE REPAIR.
STARTED/SECURED 32 ECU 
STARTED/SECURED 35 ECU

-04/10/90 106:12 04/10/90 122 1478 STARTED/SECURED 35 ECU OE R

CRF1 
CRF3 
CRF5 
CRF1 
CRF3 
CRF1 
CRF2 
CRF4 
CRF2 ETNG, USE NEXT START TIME 
CRF2 
CRF1 
CRF2 
CRF1 
CRF2 
CRF1 
CRF4 
CRF1 
CRF2 
CRF5

Lr~r

09/21/8 11:4 10028 081 . 'I~O O L____ 
1/02/89 08:18 [11/16/89 16:44 1088.431 STARTED/SECURED 33 ECU tCRF3 ETNG, USE NEXT START TIME 

-10/04/89 20:.28 I10/20/89 12:20 I 375.871 STARTED/SECURED 31 ECU JCRFl ETNG UE NEXT START TIME -fl-, 60 SlITARTEflISICUKIEU 31 I-L

10/04/89 
10/20/89 
10/27/89

4 l")7100 1 -9O. . . .  

12:20 11/16/89 16:44 652.40 STARTED/SECURED 31 FCU CRF1 

19:02 11/20/89 09:04 566.03 STARTED/SECURED 32 FCU CRF2 
. . . . . . . . . .. .r-, r,

1R~-AA 031I061l0 1266f 2612.20 STARTED/SECURED 33 FCU
-11/16/8916:44R7 -0/5901-6I620STARTl-U1SEURED~ .33 F-U

11/20/8 
12/18/8 
01/06/9 
fl4 14 'tlO

0 ro t

12188 16:5 4 ..- +..- nr r c, CRF, 04 ( 6783STRTDSEURD 1 C

16:54 
r)952

r O*4A

01/06/
01/13/90 09:1090 09:52_ _ __ _ _ __ _ _ __ _ _ __ _

167.30 STARTED/SECURED 31 FCU
09..52

1/13/90 01/27/90 09:25 25 STARTED/SECURED 32 FCU
Ai1)710 Q{3*9" )
,~rn7Iflfl fifififi

fl2/07/90 09:00 263.58 STARTED/SECURED 31 PLCU
01/279 09:25 02.7/, 09:0.---------4- ~ (nSI ~ lI~Ll~ u

CRFl 
CRF2 
CRF1 
CRF2

/0~UI~ 0900 02219 160 00 STRE/EUE 32 FCU Ir~

02/21/90 16:00 03/06/90 15:40 67 STARTED/SECURED 31 FCU
03116/90 15:55 03/16/90 16:04 0.15 STARTED/SECURED 34 FCU

17/90 __ 1215 "~~4 03/1.........2TTATEDSECU1 4 :UI7'
AA ArAl bOA .1R AAIAIQ l R';23

04/4/9AIAA 6 4A04/9 062312STRTDSEURD 1
0 I2ISTARTED/SECURED 31 ECU :::4Iii2IIL.ILi:.~.. -- -- ~..

AVI171On 1 R 3 79I~TARTFD/5FCURED 34 FCU03/16/90 16:04.

0T4/04/90 06:20 -04/10/90 10:22 - 148.03 STARTED/SECURED 34 ECU R-F4 ETNG, USE NEXT START TIME S§RO 

04/04/90 06:23 1-04/10/90 10:12 1 147.82 STARTED/SECURED 32 ECU ORF2 SRO 

USE~f EX ~T START TIME SR

F-92 0

INotes

CRF2 /1/0 1240 381STARTED/SECURED 32 FCU RO 04/10/90 10:17 0

191 
0O

1OIIRIRQ I -KA

IgO rig:52 44897( STAR, TI EUI/SCUI-R'E 32 rF, u

41?71QR Nq' .l 33H 2 I AI I I--UI I-!,JUKI'-U 3Z rL, U

rYg1941Qn 1R'NN ?4?, ON STARII-D/SEL;UI'(I-U 3Z I-UU

CR1F1n91911Q/ 1R.l' n n?'/NR/ N 15"40 3115/ IARI U/ UK U31 r U

CRF4

03l
(.;"(I4

CKRF

CRFI'31A7 QR TARTPnlRFCI IRFB 33 F{;tJtlAI4t lO 4rt.47

ETNG,AI1 RIQI3 l 'an 14R 47 I. TAR 11--L}/ I-L;UI-(I-U 31 PL;Ut AI4nlOl 1 ( '4 9

IJI'iI-ZnA I4 £1 3t3 4 * At 4A R T .I TI:::nI I::::P.I Igpn 9 FP.I I

I 

10[

Start Date ,-no ua[e uuriltlurt r-vl llt u=aulipuv=,
1

07/07/89 12:05 590-
06/13/89 08:47 11.00 STARTED/SECURED 32 FCU11

STRE/EURD3 C ST1 /EURD3 C

,

Source 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO

v.

S

.v 
RO

CRiq=n n T T I P-I I R1 F .II

'CRF2 STNG.R R n? STARTFB/SECUREU 32 I-L;U

ro

j r r iR7q R?, RTARTFD/51 [;URI"U 31 I-L;U



Table F3 System Operation Log 

System-E-Start Date End Date Duration Event Description 
Notes Surce 

CC FCU 04/10/90 10:22 05/1190 08:55 742.55 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 04/16/90 12:40 04/18/90 20:47 56.12 STARTED/SECURED 31 FCU CRF1 ETNG, USE NEXT START TIME SRO 

CFC FCU 04/17/90 12:40 04/18/90 20:47 32.12 STARTED/SECURED 32 FCU STNG, USE PREVIOUS END TIME RO 
04 7/9 124 04 4Ca n-7FURF1 

STG S EIU N IE SO 

CFC FCU 04/18/90 20:47 04/25190 16:40 163.88 STARTED/SECURED 31 FCU CRF1 SRO 

CFC -CU 04/21/90 09:35 04/22/90 05:55 20.33 STARTED/SECURED 32 FCU CRF2 
CFC FCU 04/25/90 16:40 04/26/90 19:19 26.65 STARTED/SECURED 32 FCU CRF2 SRO 

C FCU 04/26/90 19:19 04/26/90 19:30 0.18 STARTED/SECURED 31 FCU CRF1 SRO 

C ---FCU 04/26/90 19:30 05/07/90 08:35 253.08 STARTED/SECURED 32 FCU CRF2 RO 

CFC FCU 04127/90 15:41 04/27/90 20:44 5.05 STARTED/SECURED 31 FCU CRF1 SRO 

-F-C FCU 05/01/90 13:54 05/02/90 09:34 19.67 STARTED/SECURED 31 FCU CRF1 RO 

CFC FCU 05/07/90 08:35 05/25/90 15:10 438.58 STARTED/SECURED 31 FCU CRF1 SRO 
dF-- - C U 

CRF4 SRO 

-F FCU 05/11/90 15:20 08/10/90 10:29 2179.15 STARTED/SECURED 34 FCU R--O--R 

-F - C 05/25/90 15:10 -05/29/90 12:18 93.13 STARTED/SECURED 32 FCU CRF2 

CF-C FCU 05/29/90 12:18 06/22/90 17:55 581.62 STARTED/SECURED 31 FCU CRF1 RO 

CFC FCU 06/22/90 17:55 07/03/90 08:50 254.92 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 07/03/90 08:50 09/18/90 17:23 1856.55 STARTED/SECURED 31 FCU CRF1 ETNG, USE NEXT START TIME SRO 

CFC FCU 07/20/90 00:00 07/20/90 14:45 14.75 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 07/20/90 11:57 08/04/90 08:57 357.00 STARTED/SECURED 31 FCU CRF- SRO 

FC FCU 07/23/90 07:54 07/26/90 16:30 80.60 STARTED/SECURED 32 FCU CRF2 SRO 

FC FCU -07/26/90 19:56 08/20/90 08:42 588.77 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 08/04/90 11:47 09/18/90 16:22 1084.58 STARTED/SECURED 31 FCU CRF1 

CFC FCU 08/20/90 17:24 09/19/90 08:53 711.48 STARTED/SECURED 34 FCU CRF4 SRO 

CF FCU 09/08/90 00:00 09/08/90 12:10 12.17 STARTED/SECURED 35 FCU CRF SRO 

CFC FCU 09/08/90 12:35 09/18/90 17:40 245.08 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 09/15/90 00:00 09/15/90 08:45 8.75 STARTED/SECURED 32 FCU CRF2 SRO 

CFC FCU 09/15/90 08:50 09/18/90 16:22 79.53 STARTED/SECURED 31 FCU CRF1 R-O 

CFC _ FCU 09/18/90 00:00 09/18/90 16:22 16.37 STARTEDSECURED 33 FCU CRF3SRO 

CFC FCU 09/18/90 17:23 09/21/90 22:45 77.37 STARTED/SECURED 31 FCU CRF1 SRO 

CFC FCU 09/18/90 17:23 09/19/90 17:00 23.62 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 09/18/90 18:25 0919/90 21:10 26.75 STARTED/SECURED 35 FCU CRF5 SRO 

CFC -- FCU 09/19/90 10:00 09/21/90 22:45 60.75 STARTED/SECURED 34 FCU CRF4 SRO 

C FC FCU 09/19/90 21:10 09/20/90 10:10 13.00 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU _ 09/20/90 10:10 09/20/90 20:02 9.87 STARTED/SECURED 35 FCU CRF5 SRO 

1FC FCU 09/20/90 20:02 10/22/90 16:45 764.72 STARTED/SECURED 32 FCU CRF2 ETNG, U NEXT START TIME SRO 

C-FC FCU 09/22/90 01:28 09/23/90 09:35 32.12 STARTED/SECURED 31 FCU CRF1 SRO 

FC F-U 09/22/90 01:29 09/24/90 03:07 49.63 STARTED/SECURED 34 FCU CRF4 SRO 

CFC -CU 09/24/90 05:03 09/25/90 02:34 21.52 STARTED/SECURED 34 FCU CRF4 SRO 

CF-C FCU 09/25/90 03:52 09/25/90 09:08 5.27 STARTED/SECURED 34 FCU FOR HP'S CRF4 SRO

CFC FCU 09/25/90 11:05 09/26/90 02:40 15.58 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 09/26190 03:40 09/26/90 08:55 5.25 STARTED/SECURED 34 FCU FOR HP'S CRF4 SRO 

CFC FCU 09/26/90 11:10 09/26/90 13:30 2.33 STARTED/SECURED 34 FCU FOR HP'S CRF4 SRO 

CFC IFCU 09/2690 17:15 09/27/90 08:40 15.42 STARTED/SECURED 34 FCU FOR HP'S CRF4 SRO 
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System 
CFC 

CFC_ 
CFC 
C 

CF-C 

6C 

C FC 
CfF C 
C-FC 
CFC 

CFC
CF-C 

CFC 

CFC 

CFC 

CFC 
CFC 

CFC 

CCC 
CFC 

CFC 
CFC 

CFC

EQ Type 

FCU 
FCU 

FCU 
FCU 
FCU __ 

FCU 

FCU___ 
FCU___ 
FCU __ 

FCU 
FCU___ 
FCU___ 
FCU __ 

FCU __ 

FCU 
FCU FCU-

FCU 

FCU 
FCU 

F

_FCU _ 

FCU___ 
FCU 
FCU 
FCU 
FCU 
FCU 
FCU___ 

FCU 
FCU_ 
FCU_ _ 
FCU 
FCU 
FCU 
FCU___ 
FCU___ 
F CU___ 

FCU

F-94

Start Date End Date Duration 

09/27/90 11:00 09/27/90 12:20 1.33 

09/27/90 18:08 09/28/90 08:24 14.27 

09128/90 10:35 09/28/90 12:20 1.75 

09/29/90 02:20 10/03/90 12:30 106.17 

0/01/90 17:33 10/01/90 17:35 0.03 

10/02/90 18:05 10/02/90 18:07 0.03 

10/03/90 12:30 10/06/90 04:55 64.42 

10/03/90 13:06 10/06/90 00:25 59.32 

10/06/90 04:50 10/06/90 13:48 8.97 

10/06/90 13:48 10/06/90 22:41 8.88 

10/06/90 14:12 10/06/90 14:14 0.03 

10/06/90 14:12 10/06/90 14:14 0.03 

10/06/90 22:30 10/06/90 22:40 0.17 

10/06/90 22:40 10/07/90 05:10 6.50 

10/07/90 05:10 10/07/90 09:35 4.42 

10/07/90 09:35 10/07/90 20:25 10.83 

10/07/90 20:25 10/08/90 04:50 8.42 

10/08/90 04:50 10/08/90 12:00 7.17 

10/08/90 12:00 10/08/90 20:41 8.68 

10/08/90 20:41 10/09/90 00:38 3.95 

10/09/90 00:38 10/09/90 04:45 4.12 

10/09/90 04:45 10/09/90 10:58 6.22 

10/09/90 10:58 10/09/90 16:31 5.5 

10/09/90 16:31 10/10/90 00:24 7.8 

10/10/90 00:24 10/10/90 08:59 8.51 

10/10/90 08:59 10/10/90 16:15 7.2 

10/10/90 16:15 10/10/90 20:15 4.0 
10/10/90 20:15 10/11/90 04:09 7.9 

10/11/9004:09 10/11/9008:15 4.1 

10/11/90 08:15 10/11/90 12:50 4.5 

10/11/90 12:50 10/11/90 16:30 3.6 

-10/11/90 16:30 10/11/90 20:25 3.9 

-10/11/90 20:25 10/12/90 03:43 7.3 

10/12/9003:43 10/12/90 16:50 13.1 

10/12/90 16:50 10/12/90 20:20 3.5 

10/12/90 20:20 10/13/90 04:14 7.9 

10/13/90 04:14 10/13/90 08:50 4.6 

10/13/90-08:50 10/13/90 16:30 7.6 

10/13/90 16:30 10/13/90 20:16 3.7 

10/13/90 20:16 10/14/90 04:32 8., 

10/14/90 04:32 10/14/90 08:54 4.3 

10/14/90 08:54 10/14/90 20:35 11.6

Table F3 System Operation Log 

Event Description Notes Source 

STARTED/SECURED 34 FCU FOR HP'S CRF4 SRO 

STARTED/SECURED 34 FCU FOR HP'S CRF4 SRO 

STARTED/SECURED 34 FCU FOR HP'S CRF4 SRO 

STARTED/SECURED 34 FCU CRF4 ETNG, USE NEXT START TIME SRO 

BUMPED 31 FCU FOR ROTATION CRF1 2 MIN SRO 

BUMPED 33 FCU FOR ROTATION CRF3 2 MIN SRO 

STARTED/SECURED 34 FCU CRF4 SRO 

STARTED/SECURED 35 FCU CRF5 SRO 

STARTED/SECURED 35 FCU CRF5 SRO 

STARTED/SECURED 34 FCU CRF4 SRO 

BUMPED 31 FCU CRF1 2 MIN SRO 

BUMPED 33 FCU CRF3 2 MIN SRO 

STARTED/SECURED 33 FCU RF3O 

STARTED/SECURED 35 FCU CRF5 

STARTED/SECURED 34 FCU CRF4 

STARTED/SECURED 35 FCU CRF5 SRO 
STARTE D/SECURED 34 FCU CRF4SR 

STARTED/SECURED 35 FCU CRF5 SRO 

7 STARTED/SECURED 34 FCU CRF4 SRO 

5 STARTED/SECURED 35 FCU CRF5 SRO 

2 STARTED/SECURED 34 FCU CRF4 SRO 

2 STARTED/SECURED 35 FCU CRF5 SRO 
5 STARTED/SECURED 34 FCU CRF4SR 
8 START.ED/SEHCURED) 35 FCU CRF5SR 

o aSArED/SECURED 34 FCU SRF4 

7 STARTED/SECURED 35 FCU CRF5 §R 

0 -TARTEDSECURED 34 FCU CRF4SR 

0 STARTED/SECURED 35 FCU CRF5 S

0 TRTED/SECURED 34 FCU RF4SR 

8 STARTED/SECURED 35 FCU CRF5SR 

7 STARTED/SECURED 34 FCU CRF4SR 

2 STRE/EUE 35 FCU CRF5 

0 STARTED/SECURED 34 FCU RF4 ISRO 

2 TARTED/SECURED 35 FCU CRF5SR 
50STARTED/SECURED 34 FCU CR4 SRO 

0 STARTED/SECURED 35 FCU CRF5 SRO 

0 STARTED/SECURED 34 FCU CRF4 SRO 

7 STARTED/SECURED 35 FCU CRF5 SRO 

7 STARTED/SECURED 34 FCU CRF4 SRO 

27STARTED/SECURD 35 FCU CRF5 SRO 

7 STARTED/SECURED 34 FCU CRF4 SRO 

68STARTED/SECURED 35 FCU CRF5 ISRO



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description 
- -

CFC FCU 10/14/90 20:35 10115/90 04:06 7.52 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 10/15/90 04:06 10/15/90 12:38 8.53 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 10/15/90 12:38 10/15/90 21:05 8.45 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 10/15/90 21:05 10/16/90 01:13 4.13 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 10/16/90 01:13 10/16/90 06:15 5.03 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 10/16/90 06:15 10/16/90 23:22 17.12 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 10116/90 17:40 10/17/90 04:50 11.17 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU /16/90 17:58 10/16/90 19:10 1.20 STARTED/SECURED 33 FCU CRF3 SRO 

CFC FCU 10/17/90 04:50 10/17/90 08:29 3.65 STARTED/SECURED 35 FCU CRF5 SRO 

CFC -FCU 10/17/90 08:29 10/17/90 21:35 13.10 STARTED/SECURED 34 FCU CRF4 SRO 

CF FCU 10/17/90 11:48 10/18/90 03:10 15.37 STARTED/SECURED 35 FCU CRF5 --RO 

CFC FCU 10/18/90 03:10 10/18/90 21:35 18.42 STARTED/SECURED 34 FCU R--O--R 

CF-C -FCU 10/18/90 11:10 10/19/90 00:40 13.50 STARTED/SECURED 35 FCU CRF5 SRO 

CF-C FCU 10/19/90 00:40 10/19/90 05:40 5.00 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU _ 10/19/90 05:40 10/19/90 12:35 6.92 STARTED/SECURED 35 FCU CRF5 SRO 

CFC - F-CU 10/19/90 12:35 10/19/90 19:53 7.30 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 10/19/90 19:53 10120190 01:15 5.37 STARTED/SECURED 35 FCU CRF5 SRO 

;FC C - U 10/20/90 01:15 10/20/90 08:45 7.50 STARTED/SECURED 34 FCU CRF4 SRO 

CF F-CU - 10/20/90 08:45 10/20/90 12:55 4.17 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 10/20/90 12:55 10/20/90 21:30 8.58 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 10/20/90 21:30 10/21/90 02:21 4.85 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 10/21/90 02:21 10/21/90 14:20 11.98 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 10/21/90 14:20 10/21/90 19:25 5.08 STARTED/SECURED 35 FCU CRF5 SRO 

F-C FCU 10/21/90 19:25 10/22/90 02:05 6.67 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 10/22/90 02:05 10/22/90 22:07 20.03 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 10/22/90 16:45 -10/22/90 16:47 0.03 BUMPED 32 FCU FOR ROTATION CRF2 2RMIN -- O 

- C-- 10/22/90 22:07 10/23/90 03:12 5.08 STARTED/SECURED 34 FCU CRF4 SRO 

-FC- IFCU u  10/23/90 05:01 10/23/90 13:35 8.57 STARTED/SECURED 35 FCU CRF5 SRO 

CF-- C FCU 10/23/90 13:35 -10/23/90 21:15 7.67 STARTED/SECURED 34 FCU CRF4 SRO 

CFC1 - 10/23/90 21:15 10/24/90 02:28 5.22 STARTED/SECURED 35 FCU CRF5 SRO 

CF -FCU 10/24/90 02:28 10/24/90 13:40 11.20 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU -1/24/90 13:40 10/24/90 22:08 8.47 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 10/24/90 22:08 10/25/90 08:35 10.45 STARTED/SECURED 34 FCU CRF4 SRO 

C FCU 10/25/90 08:35 10/25/90 23:55 15.33 STARTED/SECURED 35 FCU CRF5 SRO 

CFC FCU 10/25/90 09:28 10/25/90 09:37 0.15 STARTED/SECURED 32 FCU - TPO. CRF2 SRO 

CFC FCU - 10/25/90 13:20 10125/90 13:30 0.17 STARTED/SECURED 32 FCU - TPO. CRF2 SRO 

CFC CU 10/25/90 23:55 10/26/90 12:55 13.00 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 10/26/90 12:55 10/27/90 01:30 12.58 STARTED/SECURED 35 FCUSRO 

CFC _FCU 1070/27/900130 27/90 17:52 16.37 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 10/27/90 17:52 10/28/90 01:30 7.63 STARTED/SECURED 35 FCU CRF5 SRO 

CFC F CU 10/28/90 01:30 10/28/90 11:08 9.63 STARTED/SECURED 34 FCU CRF4 SRO 

CFC FCU 10/28/90 11:08 10/29/90 23:00 35.87 STARTED/SECURED 35 FCU CRF5 SR 
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Table F3 System Operation Log 

Start Date End Date IDurationI Event Description
,System 

CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
C3FC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
CFC 
rFC

EQ Type 
FCU 
FCU 
FCU 

FCU 
FCU 
FCU 
FCU 
FCU 
FCU 
FCU 
FCU 
FCU 
FCU 
FCU 
FCU 

FCU 
FCU 
F-CU 
FCU 
FCU 
FCU 

FCU 
FCU 
FCU 

FCU 
FCU 
FCU 
FCU 

FCU 
FCU 

FCU 
FCU 
FCU 
FCU 
FCU 

_ FCU 
FCU 
-CU 

FCU 
FCU 

FCU 

I= 1 I

10/28/90 23:00 
10/29/90 11:33 
10/29/90 11:33 
10/29/90 19:50 
10/29/90 19:50 
10/30/90 02:40 
10/30/90 15:43 
10/31/90 05:05 
10/31/90 11:45 
11/01/90 01:00 
11/01/90 08:20 
11/02/90 01:23 
11/03/90 01:05 
11/03/90 20:20 
11/04/90 21:30 
11/05/90 04:30 
11/05/90 16:20 
11/05/90 16:35 

11/06/90 04:20 
11/06/90 09:24 
11/06/90 20:38 

11/07190 01:55 
11/07/90 10:15 
11/08/90 04:00 
11/08/90 11:28 
11/08/90 20:00 
11/09/90 02:10 
11/09/90 17:37 
11/10/90 02:40 
11/10/90 03:00 
11/10/90 11:55 
11/10/90 11:55 
11/10/90 15:51 
11/11/90 02:35 
11/11/90 03:15

10/29/90 11:33 
10/29/90 19:50 
10/29/90 19:50 
10/30/90 02:40 
1030/90 02:40 
10/30/90 15:43 
10/31/90 05:05 
10/31/90 11:45 
11/01/90 01:00 
11/01/90 08:20 
11/02/90 01:23 
11/03/90 01:05 
11/03/90 20:20 

11/04/90 21:30 

11/05/90 04:30 
11/05/90 16:20 
11/06/90 04:20 
11/05/90 17:00 
11/06/90 09:24 
11/06/90 20:38 
11/07/90 01:55 
11/07/90 10:15 
11/08/90 04:00 
11/08/90 11:28 
11/08/90 20:00 
11/09/90 02:10 
11/09/90 17:37 
11/10/90 02:40 
11/10/90 03:00 
11/10/90 11:55 
11/10/90 15:08 
11/10/90 15:08 
11/11190 02:35 
11/12/90 02:30 
11/11/90 07:36

s V~TSTARTED/SECUREb 35 FCU --

29.45 STARTED/SECURED 33 FUU
on________- n..-. 11139 075 94 TRE SCRD3 C

M4j0 :0 5.88A ________________ 33 ______ _______________________________
11/14/90 07:43 5.88 ISTARIED/SELUIQU 53 tUU

... :.: - 1 m-~-r~,l.rflI mm 2A El-i I 
47)00 1fl*1S~

______________ 4..........7 4 17141 L1J&~ I 44147l0fl42A'~ 0 A7I5~TAR1I-IJ1SI-(AJI(I~U .1~ 11,U
I I II V I .14 II~ WV m .. " ........ .. ... ..

11/17/90 13:43 1 11/18/90 00:10 1U.45 jISAKI 1MSur CU o rGu
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1 i iii io n:AA I11,111/ 
44141

on n'~.4~

Io/' fl1 • fl

1 lllAlQA A1 "flN

11/ 
441

4in nI 4 .AA

1"/IG 1 1N'tK 1411171Wo 1 ; InnU S I dAl I U/ICUMu J4 r%,u

n A7 QTART] I.QI/PI- IF, Cb -H144 21 t 4 C4 4414"Ion4t'mAA

12.55 
8.28 
8.28 
6.83 
6.83 ! 

13.05 
13.37 
6.67 

13.25 
7.33 

17.05 
23.70 
19.25 
25.17 
7.00 

11.83 
12.00 
0.42 
5.07 

11.23 
5.2E 
8.33 

17.75 
7.47 
8.5 
6.17 

15.45 
9.0! 
0.3 
8.9 

3.2: 
3.2, 

10.7: 
23.9 

4.3,

STARTED/SECURED 34 FCU 
STARTED/SECURED 35 FCU 

STARTED/SECURED 35 FCU 

STARTED/SECURED 34 FCU 

STARTED/SECURED 34 FCU 

STARTED/SECURED 35 FCU 

STARTED/SECURED 34 FCU 
STARTED/SECURED 35 FCU 

STARTED/SECURED 34 FCU 

STARED/ECUED 4 FCU 
SATDSECURED 35 FCU 
TAT/SECURED 34 FCU 
STATEDSECRED35 FCU 

STARTEDISECURED 34 FCU 

STARTED/SECURED 35 FCU 

STARTED/S-ECURED 32 FCU 
STARTED/SECURED 33 FCU 

STARTED/SECURED 34 FCU 
STARTED/SECURED 32 FCU 
STffARTED/SECURED 35 FCU 
STARTED/SECURED 32 FCU 
STARTED/SECURED 33 FCU 
STARTED/SECURED 35 FCU 

3STARTEDISECURED 33 FCU 

7 STARTED/SECURED 34 FCU 

5 STARTED/SECURED 32 FCU 
5STARTED/SECUE 31 FCU 

3 STARTED/SECURED 34 FCU 

2 STARTED/SECURED 35 FCU 

2STARTED/SECURED 31 FCU 
2 S-ARTED/SECURED 33 FCU 
3STARTED/SECURED 31 FCU 

2 STARTED/SECURED 32 FCU 
5STARTED/SECU-RED 33 FCU

Notes Source 

CRF4 SRO 

CRF5 SRO 

CRF5 SRO 

CRF4 SRO 

CRF4 SRO 

CRF5 SRO 

CRF4 SRO 

CRF5 SRO 

CRF4 SRO 

CRF5 SRO 

CRF4 SRO 

CRF5 SRO 

CRF4 SRO 

CRF5 SRO 

CRF4 SRO 

CRF5 SRO 

CRF2 SRO 

CRF3 SRO 

CRF4 SRO 

CRF2 SRO 
CRF5 SRO 

CRF2 SRO 

CRF3 SRO 

CRF5 SRO 

CRF3 SRO 

CRF4 SRO 

CRF2 SRO 

CRFI SRO 

CRF4 SRO 

CRF5 SRO 

CRF1 SRO 

CRF3 SRO 

CRF1 SRO 

CRF2 SRO 

CRF3 SRO 

CRF5 SRO 

CRF3 SRO 

CRF3 SRO 

CRF3 SRO 

CRF4 SRO 

CRF5 SRO 

CRF2 SRO

4 35 STARTE SEdURED 35 FCU
1111.' 19N 7'fi7

111171oni 1 'I; ra xzn QTA0Tr- SE-C'"RED33 FCU run f-r-rr-vr%



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

CFC FCU 11/18/90 00:10 11/19/90 04:00 27.83 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 11/19/90 04:00 11/26/90 11:05 175.08 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 11/26/90 11:05 11/26/90 11:15 0.17 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 11/26/90 11:15 11/26/90 13:20 2.08 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 11/26/90 13:20 11/27/90 00:47 11.45 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 11/27/90 00:47 12/03/90 08:00 151.22 STARTED/SECURED 31 FCU CRF1 ETNG, USE NEXT START TIME SRO 
CFC FCU 11/28/90 20:30 11/29/90 12:00 15.50 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 11/28/90 20:30 12/03/90 17:44 117.23 STARTED/SECURED 34 FCU CRF4 ETNG, USE NEXT START TIME SRO 
CFC FCU 11/29/90 12:00 11/29/90 17:40 5.67 STARTED/SECURED 35 FCU CRF5 SRO 
CFC FCU 12/03/90 08:00 12/03/90 17:44 9.73 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 12/03/90 17:44 12/03/90 22:39 4.92 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 12/03/90 22:39 12/04/90 16:34 17.92 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 12/05/90 21:18 12/06/90 04:17 6.98 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 12/05/90 21:18 12/10/90 20:40 119.37 STARTED/SECURED 34 FCU CRF4 ETNG, USE NEXT START TIME SRO 
CFC FCU 12/06/90 04:17 12/06/90 17:11 12.90 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 12/06/90 17:11 12/07/90 18:03 24.87 STARTED/SECURED 35 FCU CRF5 SRO 
CFC FCU 12/07/90 18:03 12/08/90 08:54 14.85 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 12/09/90 13:56 12/11/90 09:48 43.87 STARTED/SECURED 31 FCU CRF1 ETNG, USE NEXT START TIME SRO 
CFC FCU i2/10/90 10:36 12/10/90 20:40 10.07 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 12/10/90 20:40 12/10/90 22:03 1.38 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 12/10/90 21:15 12/10/90 22:03 0.80 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 12/10/90 22:03 12/11/90 01:04 3.02 STARTED/SECURED 32 FCU CRF2 ETNG, USE NEXT START TIME SRO 
CFC FCU 12/11/90 00:28 12/11/90 18:20 17.87 STARTED/SECURED 33 FCU TO TEST DAMPERS CRF3 ETNG, USE NEXT START TIME SRO 
CFC FCU 12/11/90 01:04 12/11/90 01:42 0.63 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 12/11/9009:48 12/11/90 18:20 8.53 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 12/11/90 09:48 12/13/90 09:43 47.92 STARTED/SECURED 35 FCU CRF5 ETNG, USE NEXT START TIME SRO 
CFC FCU 12111/90 12:30 12/11/90 13:55 1.42 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 12/11/90 18:20 12/11/90 21:21 3.02 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 12/11/90 21:21 12/11/90 22:30 1.15 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 12/11/90 22:30 01/11/91 09:05 730.58 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 12/13/90 09:34 03/25/91 16:40 2455.10 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 12/13/90 09:34 03/25/91 17:00 2455.43 STARTED/SECURED 35 FCU CRF5 ETNG, USE NEXT START TIME SRO 
CFC FCU 12/14/90 12:47 12/15/90 20:36 31.82 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 12/14/90 12:47 03/25/91 16:40 2427.88 STARTED/SECURED 34 FCU CRF4 SRO 
CFC FCU 01/11/91 12:56 02/14/91 08:35 811.65 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 02/14/91 08:35 02/28/91 09:17 336.70 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 02/28/91 09:17 03/13/91 08:59 311.70 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 03/13/91 08:59 03/25/91 16:40 295.68 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 03/25/91 16:40 04/08/91 09:00 328.33 STARTED/SECURED 31 FCU CRF1 SRO 
CFC FCU 03/25/91 17:00 03/27/91 13:30 44.50 STARTED/SECURED 32 FCU CRF2 SRO 
CFC FCU 03/25/91 17:00 03/29/91 16:05 95.08 STARTED/SECURED 33 FCU CRF3 SRO 
CFC FCU 03/25/91 17:00 03/27/91 13:30 44.50 STARTED/SECURED 34 FCU CRF4 SRO
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Table F3 System Operation Log

System EQ Type 

CFC FCU 
CFC FCU 
CFC FCU 

CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 

CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
CFC FCU 
C6F-C F CU 
C-FC FCU 
CFC FCU 

CC FCU 
CFC FCU-6

1113914:3 .0~ q1CRF4~U~ULU3 r..
II 4Q£4 t•"t

04/07/91 21:00 
04/07/91 21:00 
04/07/91 21:00 
04/08/91 09:00 
04/24/91 09:06 
05/06/91 09:01 
05/16/91 00:45 
05/16/91 00:45 
05/16/91 09:10 
05/18/91 10:05 
05/19/91 16:25 
05/20/91 23:13 
05/21/91 02:52 
05/22/91 03.30 
05/22/91 03:30 
05/22/91 03:30 
05/22/91 22:30 
06/21/91 08:35 
07/02/91 09:00 
07/18/91 09:02 
07/29/91 08:55 
08/13/91 08:42 
08/21/91 16:45 
08/30/91 10:25 
09/16/91 10:20 
09/17/91 09.05 
09/17/91 09:13 
09/17/91 09:21 
09/17/91 09:32 
10/15/91 07:08 
10/20/91 10:15 
10/20/91 14:15 
10/22/91 08:30

11/12/91 07:'0 111391 .48 STARTflS.URE 32 FCUu

Start Date EndDat UI Duatonl*~~* ven ~ -. es________________ption________________________

AflAI5~TARTFflI5~FCIiRFD 32 FCU
10/15/91 15:44 
I ,' tl -

04/24/91 09:06 
05/19/91 20:57 
05/13/91 07:10 
05/15/91 15:00 
05/06/91 09:01 
05/19/91 20:57 
05/16/91 01:10 
05/16/91 01:10 
05/19/91 20:57 
05/18/91 10:07 
05/19/91 16:28 
05/20/91 23:15 
09/17191 09:05 
05/22/91 22:30 
06/21/91 08:35 
09/17/91 09:13 
09/17/91 09:21 
07/02/91 09:00 
07/18/91 09:02 
07129191 08:55 
08/13/91 08:42 
08/21/91 16:45 
08/30/91 11:08 
09/16/91 10:20 
09/17/91 09:32 
10/23/91 00:40 
11/12/91 07:07 
12/02/91 23:37 
10/20/91 10:15

Start Date =no uam UUIdUUl I v l It uq;; l.i ,pL,,.s,,

792.72 I fll ~ FClIIR fl ui I1iL

A~ 9~TARTED/SECURED 35 FCU
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11I/219 10:0 1 1 10:UI5 .04 STRE SEUE 32L F 1CRF2l ~
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850.17 
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STARTED/SECURED 32 FCU CRF2 
STARTED/SECURED 33 FCU CRF3 

STARTED/SECURED 34 FCU CRF4 

STARTED/SECURED 35 FCU CRF5 
STARTED/SECURED 31 FCU CRF1 

STARTED/SECURED 32 FCU CRF2 
STARTED/SECURED 31 FCU FOR PERFORMANCE CRF1 

STARTED/SECURED 35 FCU FOR PERFORMANCE CRF5 

STARTED/SECURED 35 FCU CRF5 

BUMPED 34 FCU FOR ROTATION CHECK CRF4 2 MIN 
STARTED/SECURED 34 FCU CRF4 

BUMPED 34 FCU FOR ROTATION CRF4 2 MIN 
STARTED/SECURED 34 FCU CRF4 

STARTED/SECURED 31 FCU CRF1 
STARTED/SECURED 32 FCU CRF2 

STARTED/SECURED 33 FCU CRF3 

STARTED/SECURED 35 FCU CRF5 
STARTED/SECURED 31 FCU CRF1 
STARTED/SECURED 32 FCU CRF2 

STARTED/SECURED 31 FCU CRF1 
STARTED/SECURED 32 FCU CRF2 

STARTED/SECURED 31 FCU CRF1 

STARTED/SECURED 32 FCU CRF2 
STARTED/SECURED 31 FCU CRF1 
STARTED/SECURED 32 FCU CRF2 
STARTED/SECURED 31 FCU CRF1 
STARTED/SECURED 34 FCU CRF4 
STARTED/SECURED 33 FCU CRF3 
STARTED/SECURED 35 FCU CRF5

Notesd~i

60 1STARTED/SECURED32FCU

10/23/91 02:01 11126/1I 13:09 .u m~~m

. ICRF5 18/91 1934 11/22/91 19:36 03 STARTED/SECURED 35 FCU

11122/91:36 12/03/91 02:44 13 STARTED/SECURED 32 FCU 1CRF2
11 /26/91 15:00 12/03/91 02:50 15. 3 STARTED/SECURED 31 FCU !CR I
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SRO 
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SRO 
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SRO 
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SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO
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Table F3 System Operation Log

System EQ Type Start Date 

CFC 'FCU 12/02/91 23:37 

CFC FCU 12/03/91 02:44 
CFC FCU 12/03/91 02:50 

CFC FCU 12/03/91 02:58 
CFC FCU 12/11/91 14:25 

CFC FCU 12/12/91 12:30 
CFC FCU 12/13/91 12:15 

CFC FCU 12/18/91 08:50 
CFC FCU 12/18/91 12:12 
0C1 BATTERY 02/04/85 14:45 
0C1 BATT'ERY 02/04/85 14:45 
DC1 BATTERY 05/04/85 14:35 

0C1 BATTERY 05/04/85 14:35 
DC1 BATTERY 05/04/85 14:35 
DC1 BATTERY 05/04/85 14:35 
DC- BATI'ERY 06/12/85 13:35 
DC1 BATTERY 07/20/85 14:00 

DCi BATTERY 07/31/85 11:35 

0C1 BATTERY 07/31/85 11:35 
001 BATTERY 08/14/85 23:30 

DC1 BATTERY 09/01/85 09:30 

DC1 BATTERY 11/11/85 12:55 
C1 BATTERY 01/28/86 08:00 

DC1 BATTERY 01/28/86 08:00 
C1 BATTERY 01/28/86 08:00 

DCl BATrERY 06/30/86 07:00 
DC1 BATTERY 07/28/86 16:00 

DC1 BATTERY 07/28/86 16:00 
5C1 BATTERY 07/28/86 16:00 
DC BATTERY 07/28/86 19:40 
DC1 BATTERY 09/25/86 22:25 

DCl iBATTERY 10/24/86 10:20 

DC1 IBATTERY 10/24/86 13:30 
0C1 BATTERY 10/25/86 02:20 

DCl BATTERY 10/25/86 04:20 
DC1 BATTERY 12/31/86 18:20 
6C1 BATTE-RY 01/26/87 13:45 

DC1 BATTERY 01/26/87 13:45 
0C1 BATTERY 04/26/87 16:24 
DC1 BATTERY 04/26/87 16:24 

0 r BATTERY 
05/04/87 12:43 

01 BATTERY 05/05/87 14:35

End Date I uration I-vemu WO 11 -

12/12/91 13:16 
12/11/91 14:25 
12/13/91 12:52 
12/18/91 08:50 
12/11/91 00:00 
12/12/91 00:00 
12/13/91 00:00 
12/18/91 12:12 
12/18/91 00:00 
02/06/85 14:45 
02/06/85 14:45 
05/05/85 00:50 
05/05/85 05:25 
05/05/85 05:25 
05/05/85 00:50 
06/13/85 19:35 
07/22/85 14:00 
08/02/85 11:35 
08/02/85 11:35 
08/16/85 05:30 
09/03/85 09:30 
11/12/85 13:20 
01/29/86 08:00 
01/29/86 08:00 
01/29/86 08:00 
07/01/86 07:00 
07/29/86 20:10 
07/29/86 20:10
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229.65 
203.68 
250.03 
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3.37 

48.00 
48.00 
10.25 
14.83 
14.83 
10.25 
30.00 
48.00 
48.00 
48.00 
30.00 
48.00 
24.42 
24.00 
24.00 
24.00 
24.00 
28.17

28.17 32 BATTERY ON/OFF EQUALIZE CHARGE 
28 17 34 BATTERY ON/OFF EQUALIZE CHARGE

I o itr -

10/26/86 02:25 40.08T34 BATTERY ON/OFF CHARGE 
10/265/86 02:20 I 36.83 31 BATTERY ON/OFF CHARGE
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STARTED/SECURED 34 FCU 
STARTED/SECURED 33 FCU 
STARTED/SECURED 32 FCU 

STARTED/SECURED 31 FCU 

STRTED/SECURED 35 FCU 

STARTED/SECURED 33 FCU 

STREDISECURED 34 FCU 

STARTED/SECURED 32 FCU 

STARTED/SECURED 31 FCU 
31 BATTERY ON/OFF CHARGE 
31 BATTERY ON/OFF CHARGE 
31 BATTERY ON/OFF CHARGE 
32 BATTERY ON/OFF CHARGE 
33 BATTERY ON/OFF CHARGE 
34 BATTERY ON/OFF CHARGE 
33 BAI'ERY ON/OFF CHARGE 

32 BATTERY ON/OFF CHARGE 
34 BATTERY ON/OFF CHARGE 
34 BATTERY ON/OFF CHARGE 
31 BATTERY ON/OFF CHARGE 
3 2 BATTERY ON/OFF CHARGE 
31 BATTERY ONIOFF EQUALIZE CHARGE 

31l BATTERY ON/OFF EQUALIZE CHARGE 

32 BATTERY ON/OFF EQUALIZE CHARGE 

34 BATTERY ON/OFF EQUALIZE CHARGE 

3BATTERY ON/OFF EQUALIZE CHARGE 

31 BATTERY ON/OFF EQUALIZE CHARGE

CRF4 
CRF3 
CRF2 
CRF1 

CRF5 ETNG 
CRF3 ETNG 
CIF4 ETNG 

CRF2 

CRF ETNG 

ASSUME OFF CHARGE TIME 

ASSUME OFF CHARGE TIME 

START/END TIME 

STAREND TIME 
START/END TIME 
START/END TIME 

START TIME 
START TIME 
START TIME 

ASSUME OFF CHARGE TIME
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

DCl BATTERY 07/04/87 02:00 07/05/87 08:00 30.00 33 BATTERY ON/OFF CHARGE ASSUME OFF CHARGE TIME SRO 

6C1 BATTERY 07/08/87 21:00 07/10/87 21:00 48.00 31 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 07/10/87 20:55 07/12/87 02:55 30.00 34 BATTERY ON/OFF CHARGE ASSUME OFF CHARGE TIME SRO 

C BATTERY 07/14/87 19:00 07/16/87 01:00 30.00 31 BATTERY ON/OFF CHARGE (ON 35 BC) ASSUME OFF CHARGE TIME SRO 

EC 1 BAlT-I-ERY 07/24/87 21:30 07/26/87 03:30 30.00 31 BATTERY ON/OFF CHARGE ASSUME OFF CHARGE TIME SRO 

C1 BATTERY 08/20/87 17:45 08/21/87 19:41 25.93 33 BATTERY ON/OFF CHARGE SRO 

DCi BATTERY 09/21/87 16:30 09/23/87 16:45 48.25 33 BATTERY ON/OFF CHARGE SRO 

DCi B 3ATTERY 10/19/87 16:00 10/20/87 14:15 22.25 34 BATTERY ON/OFF CHARGE SRO 

DC1 BA-TERY 10/20/87 14:15 10/21/87 20:15 30.00 33 BATTERY ON/OFF CHARGE ASSUME OFF CHARGE TIME SRO 

C 1 BATT ERY 10/23/87 11:50 10/24/87 11:45 23.92 32 BA TR -Y ON/OFF CHARGE 

SRO 

DC1 BATTERY 10/24/87 12:15 10/26/87 10:50 46.58 31 BATTERY ON/OFF CHARGE SRO 

C 1 BATTERY 02/10/88 13:05 02/11/88 19:05 30.00 31 BATTERY ON/OFF CHARGE ASSUME OFF CHARGE TIME SRO 

DC1 BATTERY 02/17/88 13:50 02/18/88 19:50 30.00 33 BATTERY ON/OFF CHARGE ASSUME OFF CHARGE TIME SRO 

DC1 BAT'ERY 03/29/88 16:42 03/30/88 16:50 24.13 33 BATTERY ON/OFF CHARGE SRO 

[ C iAT-R 02/71:0 02/71:5 
2.23 

BATTERY 
NOFCAG 

SRO 

DC1 BATTERY 05/06/88 17:35 05/07/88 17:45 24.17 31 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 05/12/88 21:30 05/13/88 21:48 24.30 33 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 05/19/88 16:27 05/20/88 18:30 26.05 31 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 08/03/88 12:13 08/04/88 12:48 24.58 31 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 08/04/88 12:50 08/05/88 14:20 25.50 32 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 08/05/88 14:40 08/06/88 16:00 25.33 34 BATTERY ON/OFF CHARGE SRO 

C1 BATTERY 11/10/88 11:29 11/12/88 11:53 48.40 31 BATTERY ON/OFF CHARGE SRO 

0C1 BATTERY 11/12/88 13:00 11/14/88 13:25 48.42 32 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 11/14/88 13:25 11/15/88 13:50 24.42 34 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 11/15/88 13:50 11/17/88 13:50 48.00 33 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 01/31/89 12:10 02/01189 13:46 25.60 31 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 02/01/89 13:50 02/02/89 14:30 24.67 32 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 02/02/89 14:40 02/03/89 20:40 30.00 33 BATTERY ON/OFF CHARGE ASSUME OFF CHARGE TIME SRO 

C1 BATTERY 03/20/89 16:00 03/21/89 18:30 26.50 31 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 03/22/89 14:40 03/23/89 17:50 27.17 32 BATTERY ON/OFF CHARGE SRO 

5C1 BATTERY 04/14/89 21:30 04/16/89 21:00 47.50 33 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 04/19/89 12:15 04/21/89 12:20 48.08 31 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 04/20/89 17:20 04/21/89 15:00 21.67 33 BATTERY ONOFF CHARGE (ON 35 BC) SRO 

DC1 BATTERY 04/22/89 09:00 04/23/89 03:25 18.42 33 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 04/25/89 17:30 04/26/89 23:30 30.00 32 BATTERY ON/OFF CHARGE ASSUME OFF CHARGE TIME SRO 

DC1 BATTERY 04/27/89 09:30 04/29/89 18:28 56.97 31 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 05/02/89 13:30 05/04/89 20:15 54.75 32 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 05/03/89 08:35 05/05/89 09:15 48.67 34 BATTERY ON/OFF CHARGE SRO 

BC1 BATTERY 05/06/89 12:30 05/08/89 12:35 48.08 31 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 05/08/89 10:05 05/08/89 19:30 9.42 34 BATTERY ON/OFF DISCHARGE TEST SRO 

DC1 BATTERY 05/08/89 19:30 05/10/89 20:00 48.50 34 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 05/15/89 14:00 05/17/89 16:11 50.18 31 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY 05/29/89 09:30 05/30/89 15:30 30.00 31 BATTERY ON/OFF CHARGE ASSUME OFF CHARGE TIME SRO
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Table F3 System Operation Log 

System 'EQ Type Start Date End Date Duration Event Description Notes Source 

DC1 !BATTERY 08/07/89 13:10 08/09/89 08:51 43.68 31 BATTERY ON/OFF CHARGE SRO 

DC AT-TERY 08/09/89 08:55 08/10/89 12:00 27.08 34 BA TERY ON/OFF CHARGE SRO 

DC1 BATTERY 08/10/89 12:00 08/11/89 12:40 24.67 32 BATTERY ON/OFF CHARGE SRO 

.. BATTERY 08/11/89 12:40 08/12/89 14:40 26.00 33 BATTERY ON/OFF CHARGE SRO 

I §-TE- - 10/26/89 18:45 10/27/89 19:10 24.42 32 BATTERY ON/OFF CHARGE SRO 

CI-- BTER;- 1-0/31/8 4:30 11/02/89 14:55 48.42 34 BATTERY ON/OFF CHARGE SRO 

l . BA-TTERY 02/02/90 08:45 02/03/90 08:50 24.08 31 BATTERY ON/OFF CHARGE SRO 

C. BA TTERY 02/03/90 08:50 02/04/90 09:30 24.67 32 BATTERY ON/OFF CHARGE SRO 

.C B .ATTE.R 02/05/90 20:25 02/06/90 20:25 24.00 34 BATTERY ON/OFF CHARGE SRO 

C1 BATTERY. 02/07/90 11:50 02/08/90 10:00 22.17 33 BATTERY ON/OFF CHARGE SRO 

Ci- BATTER-- 03/16/90 13:00 03/17/90 18:42 29.70 32 BATTERY ON/OFF CHARGE SRO 

OCl . BATTER Y .... 05/04/90 14:45 05/06/90 14:45 48.00 31 BATTERY ON/OFF CHARGE SRO 

dC1 B...ATERY 05/07/90 11:45 05/08/90 12:00 24.25 32 BATTERY ON/OFF CHARGE SaD 

ICl BATTERY 05/08/90 13:55 05/09/90 14:05 24.17 33 BATTERY ON/OFF CHARGE SRO 

C- BA-TTERY 05/09/90 14:05 05/10/90 14:52 24.78 34 BATTERY ON/OFF CHARGE SRO 

6 1 BATERY 07/26/90 22:30 07/27/90 22:07 23.62 34 BATTERY ON/OFF CHARGE SRO 

DC1 ATfTfE-Y.. 07/30/90 16:05 07/31/90 16:15 24.17 32 BATTERY ONOFF CHARGE SRO 

C1- BAfE.RY 10/03/90 19:20 10/06/90 18:00 70.67 34 BATTERY ON/OFF CHARGE (ON 35 BC) SRO 

C1.... BATE- 106-/9 2640 10/08/90 21:00 48.33 32 BATTERY ON/OFF CHARGE (ON 35 BC) SRO 

bC. B-ATTERY -10/13/90 13:30 10/15/90 14:10 48.67 32 BATTERY ON/OFF CHARGE (ON 35 BC) SRO 

C1..... BATTERY 10/18/90 16:55 10/20/90 16:55 48.00 31 BATTERY ON/OFF CHARGE SRO 

C1--- B-ATfTERY- 10/31/90 14:25 11/01/90 15:30 25.08 34 BATTERY ON/OFF CHARGE SRO 

DC1 BATTERY/9 SRO 
1.. ,IE_ . 11/01/90 16:00 11/03/90 16:05 48.08 33 BATTERY ON/OFF CHARGE 

6C . BATERY 11/05/90 14:00 11/08190 10:40 68.67 31 BATTERY ON/OFF CHARGE SRO 

... BATTERY 01/30/91 12:11 01/31/91 12:28 24.28 34 BATTERY ON EQUALIZE/FLOAT CHARGE SRO 

DC .. BATTERY---- 01/31/91 12:28 02/01/91 13:50 25.37 31 BATTERY ON EQUALIZE CHARGE SRO 

DC1 B-ATERY 02/05/91 14:15 04/05/91 15:25 1417.17 32 BATTERY ON FLOAT/EQUALIZE CHARGE SRO 

DC1 BATTERY 02/05/91 14:15 02/06/91 20:15 30.00 33 BATTERY ON EQUALIZE/FLOAT CHARGE ASSUME ON FLOAT CHARGE TIME SRO 

C - BATT E-RY - 04/09/91 06:30 04/10/91 12:30 30.00 31 BATTERY ON EQUALIZE CHARGE ASSUME START TIME SRO 

.C . BA-ER, Y- 04/29/91 17:25 04/30/91 23:25 30.00 31 BATTERY ON EQUALIZE CHARGE ASSUME START/END TIME SRO 

.C . BATTiZERY 05/02/91 00:10 05/03/91 14:30 38.33 32 BATTERY ON EQUALIZE/FLOAT CHARGE ASSUME START TIME SRO 

.C1 BATERY- 05/03/91 15:20 05/05/91 16:00 48.67 34 BATTERY ON EQUALIZE/FLOAT CHARGE SRO" 

. BATTE-RY- 05/07/91 14:00 05/08/91 14:30 24.50 33 BATTERY ON EQUALIZE/FLOAT CHARGE SRO 

DC -- BATTERY _ 07/11/9114:15 07/12/91 14:10 23.92 31 BATTERY ON EQUALIZE/FLOAT CHARGE ASSUME END TIME SRO 

-C1--- B-ATERY 07/12/91 14:15 07/13/91 14:15 24.00 32 BATTERY ON EQUALIZE/FLOAT CHARGE SRO 

C-1 BA ERY 08/31/91 140 08/01/91 12:50 25.92 31 BATTERY ON EQUALIZE/FLOAT CHARGE SRO 

DC1 BATTERY 08/01/91 14:30 08/02/91 14:45 24.25 32 BATTERY ON EQUALIZE/FLOAT CHARGE 
SRO 

DC1 BATTERY 08/02/91 14:45 08/03/91 16:05 25.33 34 BATTERY ON EQUALIZE/FLOAT CHARGE 
SRO 

DC1 BATTERY 08/06/91 13:35 08/07/91 13:30 23.92 33 BATTERY ON EQUALIZE/FLOAT CHARGE SRO 

DC1 BATTERY 11/01/91 13:30 11/02/91 14:15 24.75 32 BATTERY ON EQUALIZE CHARGE SRO 

DC1 BATTERY 11/04/91 14:05 11/05/91 20:05 30.00 31 BATTERY ON EQUALIZE CHARGE ASSUME END TIME SRO 

DC1 BATTERY 11/07/91 13:00 11/08/91 14:20 25.33 34 BATTERY ON EQUALIZE/FLOAT CHARGE SRO
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Table F3 System Operation Log 
Notes Surcel 

system EQ Type Start Date End Date Duration Event Description 
o 

DC1 BATTERY 11/08/91 14:20 11/09191 20:20 30.00 BATTERY ON EQUALIZE CHARGE ASSUME END TIME SRO 

D BATTERY 11/09/9114:20 11/10/91 20:20 30.00 3 BATTERY ON FLOAT CHARGE ASSUME END TIME SRO 

EDG 32 EDG 02/03/85 01:50 02/03/85 02:53 1.05 RAN 32 EDG 
SO 

02/07/85 20:06 02/07/85 21:26 1.33 STARTED/SECURED 33 EDG 
t 

DG tjtu vEUE 33 EDG 
SRO 

31 ED 07/04/85 08:10 07/04/85 09:10 1.00 STARTED/SECURED 31 EDG (FOR SERVICE WATER MOD) ASSUMED START TIME 

ED 1EDG 
SRO 

EDG 32 EDG 07/22/85 16:00 07/22/85 17:05 1.08 RAN 32 EDG 
SRO 

G--- 32 EDG 07/22/85 18:06 07/22/85 19:24 1.30 RAN 32 EDG 
SRO 

EDG 31 EDG 09/04/85 23:30 09/05/85 00:30 1.00 STARTED/SECURED 31 EDG 
SRO 

EDG 32 EDG 09/05/85 00:30 09/05/85 01:30 1.00 STARTED/SECURED 32 EDG 
SRO 

G- 3 EDG 09/05/85 01:30 09/05/85 02:30 1.00 STARTED/SECURED 33 EDG 
,-0 

EDG 09/14/85 10:30 09/14/85 10:45 0.25 SYNCH THE BLACK-OUT DIESEL TO THE BUS/TRIPPED DUE TO §RO 

HIGH VIBRATION 
R 

)G 09/14/85 11:20 09/14/85 12:20 1.00 SYNCH THE BLACK-OUT DIESEL TO THE BUS ASSUMED END TIME SRO 

EDG 31 EDG 10/01/85 00:18 10/01/85 01:20 1.03 RAN 31 EDG AT IDELTO MIX COOLING HO CHEMICALS 
§R-O 

DG 32 EDG 10/01/85 01:38 10/01/85 01:39 0.02 RAN 32 EDG FOR CHEMICAL MIXING 
--RO 

DG 31 EDG 10/22/85 10:15 10/22/85 11:15 1.00 RAN 31 EDG FOR CHEMICAL MIXING OF COOLING WATER 
SRO 

EDG 32 EDG 10/28/85 08:03 10/28/85 09:08 1.08 RAN 32 EDG 
§RO 

EDG 32 EDG 10/28/85 09:29 10/28/85 10:35 1.10 RAN 32 EDG 
-§RO 

EDG 32 EDG 12/13/85 11:47 12/13/85 12:50 1.05 32 EDG IN SERVICE FOR CHEMISTRY/SECURED 32 EDG & 
R 

RETURNED TO AUTORO 

DG EDG 12/1 6/8/85 14:45 1.00 STARTED/SECURED 32 EDG IN AUTO OPERABLE 
SRO 

EDG 31 EDG 02/13/86 12:05 02/13/86 12:30 0.42 31 EDG IN SERVICE FOR MTC. 
SRO 

EDG 32 EDG_ 03/18/86 21:30 03/18/86 22:33 1.05 RAN 32 EDG 
SRO 

EDG 33 EDG 03/19/86 11:50 03/19/86 12:15 0.42 33 EDG IN SERVICE FOR COMPRESSION TEST. 
SRO 

DG 33 EDG 03/19/86 15:45 03/19/86 16:10 0.42 RAN 33 EDG FOR MTC(MAINTANENCE COMP. CHECK TEST) SRO 

EDG 31 EDG 04/08/86 16:52 04/08/86 17:57 1.08 31 EDG ON/OFF BUS 
SRO 

EDG- 31 EDG 06/03/86 00:50 06/03/86 01:56 1.10 31 EDG ON/OFF BUS 
§RO 

EDG 32 EDG 06/03/86 18:55 06/03/86 20:40 1.75 STARTED/SECURED 32 EDG 
S-RO 

EDG 33 EDG 06/05/86 16:49 06/05/86 18:00 1.18 33 EDG ON/OFF BUS 
§RO 

EDG 3 EDG 08/23186 10:07 08/23/86 11:32 1.42 STARTED/SECURED 31 EDG FOR TEST 
SRO 

DG- 31 EDG 08/23/86 10:23 08/23/86 11:32 1.15 31 EDG ON/OFF BUS 
SRO 

EDG 32 EDG 08/27/86 16:50 08/27/86 17:53 1.05 32 EDG ON/OFF BUS SRO 

EDG 31 EDG 09/11/86 11:30 09/11/86 11:50 0.33 RAN 31 EDG FOR CHEM SAMPLES 
SRO 

EDG 32 EDG 09/11/86 11:55 09/11/86 12:40 0.75 RAN 32 EDG FOR CHEM SAMPLES 
SRO 

EDG 31 EDG 09/11/86 13:30 09/11/86 14:53 1.38 RAN 31 EDG 
SRO 

EDG 31 EDG 09/17/86 19:33 09/17/86 20:25 0.87 STARTED/SECURED 31 EDG 
SRO 

EDG 32 EDG 10/07/86 09:37 10/07/86 11:15 1.63 STARTED/SECURED 32 EDG 
SRO 

EDG 33 EDG 10/15/86 23:52 10/16/86 01:05 1.22 33 EDG ON/OFF BUS 
SRO 

EDG 32 EDG 10/16/86 01:26 10/16/86 02:39 1.22 32 EDO ON/OFF BUS 
SRO 

EDG 3 EDG 11/13/86 14:15 11/13/86 15:15 1.00 COMPLETED REQUIRED TESTS ON 33 EDG FIRE PROTECTION. ASSUMED START TIME SRO 

EDG 32 EDG 11/20/86 15:30 11/20/86 16:42 1.20 STARTED/SECURED 32 EDG FOR RESET 
SRO 

ED_ 31 EDG 12/03/86 17:28 12/03/86 18:36 1.1 STARTED/SECURED 31 EDG 
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

EDG 31 EDG 12/03/86 17:36 12/03/86 18:33 0.95 31 EDG ON/OFF BUS SRO 

EDG 32 EDG 12/03/86 18:39 12/03/86 19:47 1.13 STARTED/SECURED 32 EDG SRO 

EDO 32 EDO.. 12/03/86 18.42 12/03/86 19:45 1.05 32 EDG ON/OFF BUS SRO 

EDG 31 EDG 03/09/87 00:10 03/09/87 01:17 1.12 31 EDG ON/OFF BUS SRO 

EDG 32 EDG 03/09/87 01:32 03/09/87 02:39 1.12 32 EDG ON/OFF BUS SRO 

EDG - 33 EDG 03/09/87 02:51 03/09/87 04:00 1.15 33 EDG ON/OFF BUS SRO 

EDG 32 EDG 03/13/87 13:55 03/13/87 14:55 1.00 32 EDG ON/OFF BUS SRO 

EDG 32 EDG 03/13/87 13:55 03/13/87 14:57 1.03 STARTED/SECURED 32 EDG SRO 

EDG 33 EDG 03/17/87 17:05 03/17/87 18:30 1.42 STARTED/SECURED 33 EDG SRO 

EDG 31 EDG 04/01/87 19:00 04/01/87 20:30 1.50 RAN 31 EDG AND DECLARED OPERABLE SRO 

EDG 32 EDG 04/01/87 20:40 04/01/87 21:50 1.17 RAN 32 EDG SRO 

EDG 32 EDG- 04/01/87 21:30 04/01/87 22:30 1.00 RAN 32 EDG SRO 

EDG 33 EDG 05/15/87 16:45 05/15/87 17:45 1.00 STARTED/SECURED 31 EDG ASSUMED START TIME SRO 

EDG 33 EDG _ 05/15/87 16:45 05/15/87 17:45 1.00 STARTED/SECURED 33 EDG ASSUMED START TIME SRO 

EDG 32 EDG 05/22/87 13:45 05/22/87 18:30 4.75 32 EDG OOS FOR I&C/OPERABLE SRO 

EDG 31 EDG 07/06/87 04:30 07/06/87 22:15 17.75 31 EDC OOS/OPERABLE (FOR PT) SRO 

EDG 31 EDG 07/07/87 08:35 07/07/87 09:15 0.67 RAN 31 EDG FOR OP CHECK SRO 

EDG 31 EDG 07/07/87 16:05 07/07/87 17:10 1.08 RAN 31 EDG SRO 

EDG 33 EDG _ 07/08/87 02:00 07/08/87 22:00 20.00 33 EDG OOS/OPERABLE (FOR MTC) SRO 

EDG 32 EODG 07/09/87 00:45 07/09/87 18:00 17.25 32 EDG OOS/OPERABLE (FOR MTC & PM) SRO 

EDO 32 EDG 07/09/87 17:08 07/09/87 17:50 0.70 RAN 32 EDG TO SUPPLY BUS 6A SRO 

EDG 33 EDG 07/10/87 09:25 07/10/87 10:38 1.22 STARTED/SECURED 33 EDG SRO 

EDG 31 EDG 10/07/87 19:37 10/07/87 20:47 1.17 STARTED/SECURED 31 EDG SRO 

EDG 33 EDG 11/08/87 17:57 11/08187 18:57 1.00 33 EDG ON/OFF BUS SRO 

EDG 31 EDG 12/22/87 04:54 12/22/87 05:54 1.00 31 EDG ON/OFF BUS SRO 

EDG 33 EDG 03/01/88 01:50 03/01/88 03:03 1.22 RAN 33 EDG SRO 

EDG 32 EDG _ 03/01/88 21:30 03/01/88 22:40 1.17 STARTED/SECURED 32 EDG SRO 

EDG 32 EDG 03/01/88 21:34 03/01/88 22:39 1.08 32 EDG ON/OFF BUS SRO 

EDG 33 EDG __ 04/20/88 02:40 04/20/88 03:45 1.08 STARTED/SECURED 33 EDG SRO 

EDG 31 EDG __ 04/26/88 12:25 04/26/88 13:30 1.08 RAN 31 EDG FOR MTC. 31 EDG OPERABLE @ 1330. SRO 

EDG 33 EDG 05/12/88 19:10 05/12/88 20:15 1.08 STARTED/SECURED 33 EDG SRO 

EDG 31 EDG 05/17/88 04:56 05/17/88 05:40 0.73 STARTED/SECURED 31 EDG SRO 

EDO-- 33 EDG 06/18/88 18:43 06/18/88 19:50 1.12 33 EDG ON/OFF BUS SRO 

EDG 32 EDG 08/19/88 23:10 08120/88 00:41 1.52 STARTED/SECURED 32 EDG SRO 

EDG 32 EDG 08/20/88 02:00 08/20/88 03:26 1.43 RAN 32 EDG SRO 

EDG 33 EDG 08/24/88 03:20 08/24/88 04:30 1.17 STARTED/SECURED 33 EDG SRO 

EDG 32 EDG 09/07/88 16:25 09/07/88 20:25 4.00 STARTED/SECURED 32 EDG TO REPAIR 480 V RELAY. RELAY SRO 

EDG 33 EDG 10/10/88 02:35 10/10/88 03:45 1.17 STARTED/SECURED 33 EDG SRO 

EDG 33 EDG 10/12/88 09:18 10/12/88 10:15 0.95 STARTED/SECURED 33 EDG SRO 

EDO 33 EDG 10/14/88 08:18 10/14/88 09:20 1.03 33 EDG ON/OFF BUS SRO 

EDO 31 EDG 10/14/88 09:30 10/14/88 10:31 1.02,31 EDG ON/OFF BUS SRO 

EDO 32 EDG 10/14/88 19:04 10/14/88 20:04 1.00 RAN 32 EDG TO TEST AIR START MOTOR. ASSUMED END TIME SRO
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EDG 31 EDG 11/02/88 02:36 11/02/88 03:48 1.20 31 EDG ON/OFF BUS SRO 

EDG 32 EDG 11/02/88 04:59 11/02/88 06:05 1.10 32 EDG ON/OFF BUS SRO 

EDG 31 EDG 11/04/88 09:10 11/04/88 12:56 3.77 31 EDG INOPERABLE/OPERABLE FOR MTC. SRO 

EDG 32 EDG 11/19/88 14:00 11/20/88 16:40 26.67 32 EDG INOPERABLE/OPERABLE SRO 

EDG 33 EDG 12/21/88 21:30 12/21/88 22:33 1.05 STARTED/SECURED 33 EDG SRO 

EDG 31 EDG 01/13/89 12:16 01/13/89 12:35 0.32 STARTED/SECURED 31 EDG FOR CHEMISTRY. :R

EDG 33 EDG -02/22/89 09:08 02/22/89 09:58 0.83 RAN 33 EDG FOR I & C SR

EDG 33 EDG 02/22/89 13:03 02/22/89 13:27 0.40 RAN 33 EDG FOR I & C RO 

EDG 31 EDG 03/13/89 17:15 03/13/89 18:10 0.92 STARTED/SECURED 31 EDG RO 

EIG 32 EDG 04/17/89 08:10 04/17/89-11:22 3.20 STARTED/SECURED 32 EDG SRO 

E-D-G- 32 EDG 04/17/89 08:32 04/17/89 10:38 2.10 32 EDG ON/OFF BUS SRO 

EDG 32 EDG 04/19/89 18:05 04/19/89 18:15 0.17 RAN 32 EDG SRO 

EDG 3EDG 04/20/89 09:08 04/20/89 10:25 1.28 33 EDG ON/OFF BUS RO 

EDG 33 EDG 0421/89 14:10 04/21/89 16:39 2.48 STARTED/SECURED 33 EDG SRO 

EDG 33 EDG 04/24/89 19:00 04/24/89 19:24 0.40 RAN 33 EDG RO 

EDG 32 EDG 04/25/89 13:45 04125/89 13:50 0.08 RAN 32 EDG SRO 

EDG 33 EDG 04/25/89 14:20 04/25/89 14:45 0.42 STARTED/SECURED 33 EDG SRO 

DG -32 EDG 04/25189 20:05 04125/89 20:20 0.25 RAN 32 EDG -RO 

EDG 32 EDG 04/27/89 08:40 04/27/89 09:15 0.58 STARTED/SECURED 32 EDG 
SRO 

EDG 31 E-DG 04/29/89 14:10 04/29/89 17:32 3.37 STARTED/SECURED 31 EDG 
SRO 

E-DG-- 31 EDG 05/08/89 02:59 05/08189 03:47 0.80 STARTED/SECURED 31 EDG TO PICK UP LOAD ON/OFF BUS 5A SRO 

DG 32 EDG 05/15/89 01:12 05/15/89 02:03 0.85 STARTED/SECURED 32 EDG 
SRO 

DG 32 EDG 05/21/89 01:56 05/21/89 02:58 1.03 32 EDG ONIOFF BUS 
SRO 

DG 31 EDG 05/21/89 03:16 05/21/89 04:20 1.07 31 EDG ON/OFF BUS 
SRO 

EDG 31 EDG 06/02/89 20:30 06/02/89 22:34 2.07 31 EDG ON/OFF BUS 
SRO 

DG 32 EDG 06/03/89 10:20 06/03/89 10:37 0.28 STARTED/TRIPPED 32 EDG FOR OVERSPEED TEST SRO 

EDG 32 EDG 06/03/89 10:39 06/03/89 13:00 2.35 32 EDG ON/OFF BUS 
SRO 

EDG 32 EDG 06/03/89 10:39 06/03/89 13:04 2.42 STARTED/SECURED 32 EDG 
§R-O 

EDG 33 EDG 06/03/89 14:15 06/03/89 17:07 2.87 STARTED/SECURED 33 EDG 
,SRO 

EDG 33 EDG 06/03/89 14:21 06/03/89 17:07 2.77 33 EDG ON/OFF BUS 
§RO 

EDG 131 EDG 07/25/89 08:08 07/25/89 08:55 0.78 31 EDG ON/OFF BUS -S§RO 

EDG 31 EDG 07/28/89 17:35 07/28/89 18:35 1.00 STARTED/SECURED 31 EDG 
SRO 

32 EDG 08/09/89 09:42 08/09/89 10:25 0.72 RAN 3 E FORCOMPRESSION CHECKS.SRO 

EDG 32 EDG 09/01/89 08:13 09/01/89 08:16 0.05 RAN 32 EDG 
SRO 

EDG 33 EDG 09/01/89 08:17 09/01/89 08:20 0.05 RAN 33 EDG 
SR

EDG 33 EDG 09/10/89 09:43 09/10/89 10:45 1.03 33 EDG ON/OFF BUS 
SR-O 

DG 32 EDG 09/10/89 13:13 09/10/89 14:11 0.97 32 EDG ON/OFF BUS 
SRO 

EDG 33 EDG 09/12/89 08:32 09/12/89 08:47 0.25 RAN 33 EDG 
SR-O 

ED 33 EDG 09/12/89 08:55 09/12/89 09:10 0.25 RAN 33 EDG SRO 

EDG 33 EDG 10/19/89 16:22 10/19/89 16:52 0.50 33 EDG ON/OFF BUS 
SRO 

EDG 32 EDG 10/22/89 18:45 10/22/89 20:43 1.97 RAN 32 EDG SRO 

EDG 32 EDG 10/22/89 18:53 10/22/89 19:50 0.95 32 EDG ON/OFF BUS 
SRO 
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I Nots Isorce
-Q Type Start Date 

3EDG 10/30/89 08:10 
3 EDG 11/22/89 23:54 
12 EDG 11/23/89 01:06 
11 EDG 11/23/89 02:42 
3 EDG 01/17/90 09:25 
31 EDG 01/24/90 12:00 
32 EDG 02/15/90 09:30 
33 EDG 02/27/90 17:23 
31 EDG 03/19/90 11:20 
33 EDG 03/19/90 11:20 
31 EDG 03/20/90 03:50 
32 EDG 03/23/90 16:23 
32 EDG 03/25/90 02:15

System E 

EDG 3 

EDG 3 

EDG 3 

EDG 3 

EDG 2 
EDG 2 

EDG 2 
EDG 
EDG EDG 

ED G 

EDG 
EDG 
EDG 
EDG 

EDG 
EDG 

EDG 

EDG 2 

EDG _ 
EDG 

EDG 
EDG 
EDG 
EDG 
EDG 
EDG 

EDG 
E=DG 
EDG 
EDG 
FDG 

EDG 
EDG 
EDG 
EDG 

-DG 
EDG 

EDG 
ED-G 

EDG 
EDG 
EDG

11279 12:50O 11/7/ 1:4

t 44 Ifl')IflI'1 4fl.AA

10/30/89 09:14 
11/23/89 00:59 
11/23/89 02:06 
11/23/89 03:45 
01/17/90 10:25 
01/24/90 14:00 

02/15/9015:15 
02/27/90 18:38 
03/19/90 11:55 
03/19/90 11:55 
03/20/90 04:45 
03/23/90 16:24 
03/25/90 02:55 

04/25/90 12:05 
05/12/90 03:04 
07/25/90 13:35 
07/25/90 13:00 
07/27/90 09:25 
08/03/90 19:00 
08/07/90 19:07 
08/09/90 13:24 
08/09/90 14:02 
08/09/90 20:42.  
08/09/90 20:35 
09/24/90 17:15 
09/30/90 12:47 
09/30/90 13:04 
09/30/90 13:14

1.07 
1.08 
1.00 
1.05 
1.00 
2.00 
5.75 
1.25 
0.58 
.0.58 
0.92 
0.02 
0.67 

1.17 
1.05 
1.12 
0.45 
0.92 
0.95 
1.07 
1.30 
1.32 
1.28 
1.08 
1.12 
0.08 
0.08 
0.08

t A 72!~TAPTFflI~F(~IJRFD 33 EDG uu~J~u iv.',.., ± ".......... -- -- - t

I1111AIfl1"i
/0 1000 STARTED/SECURED 33 EDG

11/14/90 _ 10:1 .17 I~ RAT2
11/1
1 tIIAIOA' l11A7

1/49 11:4 10 3311411/ FBU
11/27/90 14:45

10: .08 32 EDG ON/OFF BUS

11/1009331E:4 ON/OFF E US

- .  1/28/90 0932 11/28/90 13:09 62 RAN 31 EDG FOR BREAK IN TEST

I .li lnIV A
12/03/90 A 20:2 :l .283 STAK UNISEURE 32 E

33 EDG ON/OFF BUS 
33 EDG ON/OFF BUS 
32 EDG ON/OFF BUS 
31 EDG ON/OFF BUS 

33 EDG 
STARTE=D/SECURED 31 EDG 

STARTEDISECURED 32 EDG 

RAN 33 EDG 
-RAN 31 EDG WHILE TRANSFERRING FROM 138KV FDR TO 

RAN 33 EDG WHILE TRANSFERRING FROM 138KV FDR TO 

STARTED/SECURED 31 EDG 
RAN 32 EDG, EMERG S/D DUE TO HEAVY SMOKE.  

STARTEDISECURED 32 EDG (FAILED RETEST DUE TO JACKET 

WATER COOLING TEMP. ALARM) 

STARTED/SECURE 32 EDG 

33 EDG ON/OFF BUS 
RAN 31 EDG ON/OFF BUS 
31 EDG ON/OFF BUS 
START ED/SECURED 32 EDG 

31 EDG ON/OFF BUS 
32 EDG SYNCHED TO BUS 6A/ OFF BUS 

S§TARTED/SECURED 31 EDG 
STRTED/SECURED 33 EDG 

RAN 32 EDG 
32 EDG ON/OFF BUS 
32 EDG ON/OFF BUS 
31 EDG C02 DISCH TEST 
32 EDG C02 DISCH TEST 
33 EDG C02 DISCH TEST

32 EDG 
33 EDG 
31 EDG 
31 EDG 
32 EDG 
31 EDG 
32 EDG 

31 EDG 
33 EDG 
32 EDG 

32 EDG 
32 EDG 

31 EDG 
32 EDG 
33 EDG 
33 EDG 
32 EDG 
32 EDG 
33 EDG 
33 EDG 
31h DG 
31 EDG 
32 EDG 
31" EDG 
32 EDG 
31 EDG 
31 EDG

92/7/9 0247 : 10 R~l AN 32l EDG '

/27/9 : 02/27/91 03:55 00 RAN 31 EDG U
02289 0~LI~ 3:55 02 045 1 00 RAN~ 31~f ETAT
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04125/90 10:55 
05/12/90 02:01 
07/25/90 12:28 
07/25/90 12:33 
07/27/90 08:30 
08/03/90 18:03 
08/07/90 18:03 
08/09/90 12:06 
08/09/90 12:43 
08/09/90 19:25 
08/09/90 19:30 
09/24190 16:08 
09/30/90 12:42 
09/30/90 12:59 
09/30/90 13:09 
11/02/90 09:16 
11/14/90 09:00 
11/14/90 09:02 
11/14/90 10:38 
11/14/90 10:40

120/0010A 42 AAIDA ONOF BUS

Endabl Dat Duratem Evernto Decrio . .. . .. ; M~f= oo r I

32 E G 02/28/91 04:02 02/28/91 05:02 100 EDG !ASSUMED START TIME

1 N I AKI " I::rt('

ASSUMED START TIME1 nil RAN 31 I-U(A
02

SUME ART TIMEI NN PAM 1 I:=FIP.

4 rlrl DAkl ']'3 I 11(--"

__A

ASSUMED END TIME 
ASSUMED END TIME 
ASSUMED END TIME

(

ASSUMED 
END TIME 

ASSUMED 
END TIME 

ASSUMED 
END TIME

mzvkI I ' b r .... L .. .... AAAP n inn

SRO 
SRO 
SRO 
§R0 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO

-

-

1
1 17 RAN 32 EDG
1 t R " 9 P: (' 1"3N/NFF RLIS

1 1_ RAN 33 EDG

11114/€10 11-40 1DO 33 EDG ON/OFF BUS

1.92 31 EDG ON/OF- US:
111")RIQO 1 '0 3. 2 RAN 3] PUL ru r . r m i co u

' ' R .qTAI TFR/. FC|IRI-I] 32 PUL

IOIRQIOR f ." 1R Il 47,31 E:UL UN/UI"I- UU;
12/J

ASSUMl- STR T u|IMEil,L't l' J"Pl04 I*t t.A'7



Table F3 System Operation Log 

System Ed Type Start Date End Date Duration Event Description 
Notes Source 

EDG -33 ED~4106/91 18:20 04/06/91 19:40 1.33 RAN 33 EDG 
SRO 

EDG 3 EDG 05/15/91 04:30 05/15/91 05:01 0.52 EDG 32 ON BUS SRO 

EDG 32 EDG 05/15/91 04:38 05/15/91 04:40 0.03 TRIPED/CLOSED 480V BUS6A EMERGENCY FEED BKR (EG-2) SRO 

EDG 32EASSUMED END TIME WHEN SS6 CLOSED SRO 

EDG 32 EDG 05/21/91 12:23 05/21/91 12:32 0.15 EDG 32 ON BUS 
A 

EDG 32EDG 06/05/91 20:56 06/05/91 22:07 1.18 N32 EDG ON BUS 

EDG 32 EDG 06/05/91 21:02 06/05/91 22:04 1.03 32 EDG ON BUS 
SRO 

EDG 31 EDG 07/02/91 20:40 07/02/91 20:50 0.17 RAN 31 EDG FOR CHEM. MIXING 
SRO 

EDG 33 EDG 07/16/91 04:50 07/16/91 05:00 0.17RA 33 EDG FOR OPERABILITY-SAT. 
SRO 

EOG 32 EDG 08/27/91 23:48 08/28/91 00:41 0.88 RAN 32 EDG LEAKING AT CRANKCASE 
SRO 

EDG 33 EDG 09/06/91 10:25 09/06/91 12:04 1.65 RAN 33 EDG FOR OPERABILITY 

SRO 

CS MDP 08/05/85 19:50 08/05/85 20:05 0.25 STARTED/SECURED 31 CSP /NTSIAPCS1 

CS MDP 08/05/85 22:06 08/05/85 23:12 1.10 STARTED/SECURED 31 CSP INTSIAPCS1 SRO 

CS MDP 08/06/85 11:31 08/06/85 12:16 0.75 STARTED/SECURED 31 CSP INTSIAPCS1 SRO 

CS MOP 05/28/87 19:22 05/28/87 20:40 1.30 STARTED/SECURED 31 CSP TO FILL REFUELING CANAL INTSIAPCS1 SRO 

Cs MDP 02/15/89 17:30 02/15/89 19:02 1.53 STARTED/SECURED 31 CSP FOR CAVITY FILL INTSIAPCS1 SR 

CS MDP 02/16/89 16:27 02/16/89 17:42 1.25 STARTED/SECURED 31 CSP INTSIAPCS1 SRO 

CS MDP 05/11/89 17:50 05/11/89 18:10 0.33 STARTED/SECURED 31 CSP FOR TEST GROUP INTSIAPCS1 S 

CS MDP O05/11/89 19:42 05/11/89 20:01 0.32 STARTED/SECURED 31 CSP FOR TEST GROUP INTSIAPCS1 SRO 

CS MDP 10/03/90 15:25 10/03/90 16:08 0.72 STARTED/SECURED 31 CSP FILLING REFUELING CAVITY INTSIAPCS1 SRO 

CS MOP 10/03/90 18:39 10/03/90 19:25 0.77 STARTED/SECURED 31 CSP FILLING REFUELING CAVITY INTSIAPCS1 

CS MOP 10/04/90 01:55 10/04/90 02:40 0.75 STARTEDISECURED 31 CSP FOR CAVITY FILL INTSIAPCSi SRO 

CS MOP 10/04/90 15:00 10/04/90 15:12 0.20 STARTED/SECURED 31 CSP TO FILL CAVITY INTSIAPCS1 SRO 

CS MOP 08/08/85 16:00 08/08/85 16:05 0.08 STARTED/SECURED 32 CSP MOTOR FOR ROTATION CHECK INTSIAPCS2 SRO 

CS MDP 08/28/85 12:14 08/28/85 12:30 0.27 STARTED/SECURED 32 CBSP INTSIAPCS2 SRO 

CS DP 09/13/85 08:10 09/13/85 08:25 0.25 STARTED/SECURED 32 CSP MTR FOR MAINT INTSIAPCS2 SRO 

CS MDP 05/29/87 20:01 05/29/87 20:02 0.02 STARTED/SECURED 32 CSP INTSIAPCS2 SRO 

CS MOP 05/29/87 20:27 05/29/87 21:11 0.73 STARTED/SECURED 32 CSP TO FILL RX CAVITY INTSIAPCS2 SRO 

CS MDP 05/30/87 15:07 05/30/87 15:20 0.22 STARTED/SECURED 32 CSP TO FILL RX CAVITY INTSIAPCS2 SRO 

CS MDP 06/05/87 01:18 06/05/87 01:32 0.23 STARTED/SECURED 32 CSP TO FILL CAVITY INTSIAPCS2 SRO 

CS MDP 06/20/87 12:25 06/20/87 12:29 0.07 STARTED/SECURED 32 CSP TO FILL CAVITY INTSIAPCS2 SRO 

CS DP 06/21/87 03:13 - 06/21/87 03:28 0.25 STARTEDSECURED 32 CSP TO FILL CAVITY INTSIAPCS2 SRO 

CS MOP 05/21/89 03:52 05/21/89 05:13 1.35 STARTED/SECURED 32 CSP INTSIAPCS2 SRO 

CS MOP 05/21/89 16:20 05/21/89 17:00 0.67 STARTED/SECURED 32 CSP INTSIAPCS2 SRO 

-S- MDP 05/21/89 18:05 05121/89 18:20 0.25 STARTED/SECURED 32 CSP INTSIAPCS2 SRO 

-S- MDP 02/02/87 08:52 02/02/87 09:12 0.33 STARTED/SECURED 32 CSP INTSIAPCS2 ETNG, 20 MIN SRO 

CS MDP 05/28/87 16:48 05/28/87 16:49 0.02 STARTED/SECURED CS PUMP PUMP # NOT GIVEN. SRO 

CS MDP 11/10/87 10:10 11/10/87 10:15 0.08 STARTED/SECURED 31 CSP INTSIAPCS1 SRO 

CS MDP 11/10/87 22:12 11/10/87 22:17 0.08 STARTED/SECURED 31 CSP INTSIAPCSI SRO 

CS MDP 05/05/88 12:42 05/05/88 13:06 0.40 STARTED/SECURED 31 CSP INTSIAPCS1 SRO 

CS MDP 01/11/89 13:43 01/11/89 13:59 0.27 STARTED/SECURED 31 CSP FOR OPERABILITY & PT INTSIAPCS1 SRO 

S MDP 07/12/91 20:25 07/12/91 20:55 0.50 STARTED/SECURED 31 CSP FOR OPERABILITY INTSIAPCS1 SRO 

CS MDP 12/12/91 10:10 12/12/9110:30 33 RTED/SECURED 31 CSP INTSIAPCS1 SR 
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CS MDP 11/10/87 14:16 11/10/87 14:21 0.08 STARTED/SECURED 32 CSP INTSIAPCS2 SRO 
CS MOP 01/11/89 14:22 01/11/89 14:57 0.58 STARTED/SECURED 32 CSP INTSIAPCS2 SRO 

CS MOP ___ 05/02/90 14:28 05/02/90 14:49 0.35 STARTED/SECURED 32 CSP INTSIAPCS2 SRO 

CS MDP 07/12/91 02:59 07/12/91 03:20 0.35 STARTED/SECURED 32 CSP FOR OPERABILITY INTSIAPCS2 SRO 

CS MDP 11/13/91 01:26 11/13/91 01:28 0.03 STARTED/SECURED 32 CSP TO VERIFY PT INTSIAPCS2 SRO 

CS MDP 12/12/91 10:48 12/12/91 11:04 0.27 STARTED/SECURED 32 CSP INTSIAPCS2 SRO 

CVC MDP 03/27/90 20:15 09/22/90 13:38 4289.38 STARTED/SECURED 31 BATP CSAPBA1 SRO 

CVC MDP 03/03/89 08:55 04/26/89 20:20 1307.42 STARTED/SECURED 31 BATP CSAPBA1 SRO 

CVC MDP 09/30/90 13:30 09/30/90 00:00 STARTED/SECURED 31 BATP CSAPBA1 SRO 

CVC MDP 05/09/89 18:39 05/16/89 09:37 158.97 STARTED/SECURED 31 BATP FOR MTC CSAPBA1 SRO 

CVC VDP 07/16/86 17:13 03/20/87 06:00 5916.78 STARTED/SECURED 31 BATP CSAPBA1 ETNG, NEXT INOPERABLE SRO 

CVC MD OP 05/16/89 10:30 07/24/89 05:35 1651.08 STARTED/SECURED 31 BATP CSAPBA1 ETNG, NEXT INOPERABLE SRO 

CVC MDP 03/20/90 10:15 03/26/90 11:40 145.42 STARTED/SECURED 31 BATP CSAPBA1 ETNG, NEXT INOPERABLE SRO 

CVC MDP 03/24/91 04:40 03/24/91 14:20 9.67 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MDP 03/24/91 14:20 05/06/91 07:15 1024.92 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MDP 08/16/87 12:41 08/16/87 00:00 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MDP 04/30/89 10:15 05/09/89 18:35 224.33 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MDP 05/15/89 22:09 05/15/89 00:00 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MDP _05/23/88 12:30 11/26/88 10:00 4485.50 STARTED/SECURED 32 BATP FOR MTC CSAPBA2 SRO 

CVC MDP 03/20/90 16:53 04/20/90 05:30 732.62 STARTED/SECURED 32 BATP. CSAPBA2 ETNG, USE NEXT INOPERABLE SRO 
TIME 

CVC MDP 01/21/85 20:57 01/25/85 16:44 91.78 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MOP 06/08/85 11:15 06/08/85 12:40 1.42 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 09/14/85 13:32 09/16/85 05:30 39.97 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 09/22/85 15:45 09/23/85 10:40 18.92 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 09/23/85 11:30 09/26/85 08:55 69.42 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 09/28/85 04:09 09/28/85 05:10 1.02 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 09/28/85 05:40 09/28/85 06:40 1.00 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 09/28/85 07:25 11/08/85 00:02 976.62 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 05/14/86 00:15 05/14/86 00:34 0.32 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 05/14/86 01:10 05/15/86 07:50 30.67 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 05/17/86 16:35 05/18/86 17:00 24.42 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 09/09/86 18:38 09/11/86 18:50 48.20 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 05/26/87 22:20 05/27/87 01:15 2.92 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 05/27/87 03:35 05/27/87 05:07 1.53 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 05/24/88 23:59 05/25/88 01:33 1.57 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 05/25/88 04:33 05/25/88 05:57 1.40 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MOP 10/14/88 02:57 10/14/88 04:28 1.52 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 10/20/88 02:17 10/23188 00:37 70.33 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 02/06189 14:45 02/06/89 15:43 0.97 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 06/12/89 11:07 06/12/89 11:31 0.40 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 06/15/89 14:40 06/15/89 14:50 0.17 STARTED/SECURED 31 CHGP CSAPCH1 SRO
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Table F3 System Operation Log 

. .. Ntes ource
Type Start Date End Date Duration Evenescrp o 

ICSAPCH1 j
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.I~SJILJ ~ "' I- 4-* ~ 

I
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MDP 12/06/90 17:56 12/06/90 21:30 3.57 STARTED/SECURED 31 CHGP CSAPCH1 CCP SRO 

MDP 12/06/90 23:20 12/07/90 01:22 2.03 STARTED/SECURED 31 CHGP CSAPCHi CCP SRO 
MDP 12/07/90 03:57 12/07/90 05:56 1.98 STARTEO/SECURED 31 CHGP CSAPCH1 CCP SRO 
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VC MOP 12/15/90 18:40 12/15/90 18:52 0.20 STARTED/SECURED 31 CHGP CSAPCH1 CCP SRO 

VC MDP 12/16/90 20:45 12/16/90 21:40 0.92 STARTED/SECURED 31 CHGP CSAPCHI CCP SRO 

VC MDP 04/04/91 14:00 04/05/91 14:13 24.22 STARTED/SECURED 31 CHGP CSAPCH1 CCP SRO 

VC MDP 05/20/91 07:59 05/20/91 11:30 3.52 STARTED/SECURED 31 CHGP CSAPCHI CCP SRO 

'VC _MDP 05/20/91 12:51 05/20/91 14:40 1.82 STARTED/SECURED 31 CHGP CSAPCH1 CCP SRO 
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CVC MDP 12/15/90 20:37 12/16/90 20:44 24.12 STARTED/SECURED 31 CHGP FOR BREAK IN CSAPCH1 CCP SRO 

CVC MDP 04/03/90 13:20 04/07/90 21:55 104.58 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

CVC MDP 05/20/86 21:30 05/29/86 00:32 195.03 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

CVC MDP 06/12/89 14:43 06/12/89 15:55 1.20 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

CVC MOP 03/18/90 06:27 03/18/90 11:15 4.80 STARTED/SECURED 31 CHGP CSAPCH1 ETCCP SRO 

CVC MDP 03/18/90 12:33 03/31/90 10:00 309.45 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

CVC MDP 12/05/90 18:56 12/06/90 16:25 21.48 STARTED/SECURED 31 CHGP FILLING RCS CSAPCH1 ET CCP SRO 

CVC MDP 02/07/89 14:40 02/07/89 00:00 STARTED/SECURED 31 CHGP LOCALLY FOR PM CSAPCH1 ETNG SRO 

CVC MDP 06/07/85 21:14 06/08/85 11:15 14.02 STARTED/SECURED 31 CHGP CSAPCH1 ETNG, USE NEXT START TIME SRO 

CVC MDP 05/13/86 06:20 05/14/86 00:15 17.92 STARTED/SECURED 31 CHGP CSAPCH1 ETNG, USE NEXT START TIME SRO 

CVC MDP 04/03/87 15:50 04/07/87 08:30 88.67 STARTED/SECURED 31 CHGP CSAPCH1 ETNG, USE NEXT START TIME SRO 

CVC MDP 08/25/87 11:30 09/11/87 20:00 416.50 STARTED/SECURED 31 CHGP CSAPCH1 ETNG, USE NEXT START TIME SRO 

CVC MDP 05/19/91 20:10 05/20/91 01:46 5.60 STARTED/SECURED 31 CHGP CSAPCH1 ETNG, USE NEXT START TIME SRO 

CVC MDP 03/30/90 20:27 03/31/90 10:00 13.55 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

CVC IDP 05/24/88 21:32 05/24/88 23:22 1.83 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

CVC MDP 06/12/89 20:29 06/15/89 12:54 64.42 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

CVC MOP 12/12/90 06:07 12/12/90 06:55 0.80 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

CVC VDP 12/12/90 17:17 12/13/90 18:16 24.98 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

CVC MDP 05/21/91 03:57 05/25/91 09:50 101.88 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

CVC MDP 04/02/90 08:35 04/03/90 13:20 28.75 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 01/21/85 22:36 01/22/85 20:57 22.35 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 01/23/85 15:17 01/23/85 15:28 0.18 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 09/16/85 05:30 09/16/85 09:00 3.50 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 09/20/85 08:07 09/20/85 13:28 5.35 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 09/20/85 14:08 09/20/85 18:30 4.37 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 09/20/85 23:17 09/22/85 15:45 40.47 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 09/23/85 10:30 09/23/85 11:10 0.67 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 03/01/86 02:25 03/01/86 02:38 0.22 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MOP 04/26/86 13:08 04/26/86 17:45 4.62 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC JMDP 04/26/86 17:50 04/26/86 18:02 0.20 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 05/19/86 12:40 05/19/86 12:49 0.15 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 05/19/86 13:32 05/19/86 13:34 0.03 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 07/14/86 08:00 07/17/86 10:25 74.42 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 09/01/86 11:19 09/09/86 18:38 199.32 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 01/31/87 14:19 01/31/87 14:24 0.08 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 02/11/87 08:40 02/20/87 02:13 209.55 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 03/31/87 10:30 04/01/87 03:56 17.43 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 04/01/87 04:08 04/01/87 05:23 1.25 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 04/01/87 06:26 04/01/87 09:17 2.85 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 05/02/87 01:02 05/02/87 01:20 0.30 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC IDP 05/02/87 01:43 05/02/87 17:39 15.93 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 07/17/87 05:05 07/18/87 15:00 33.92 STARTED/SECURED 32 CHGP CSAPCH2 SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description 
Notes Source 

CVC MDP 08/20/87 15:02 08/20/87 15:16 0.23 STARTED/SECURED 32 CHGP CSAPCH2 RO 

VC M-D-P 08/20/87 16:52 08/20/87 16:55 0.05 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 08/20/87 21:04 08/20/87 22:55 1.85 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 08/20/87 23:15 08/21/87 06:52 7.62 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC _ MDP 08/21/87 10:18 08/24/87 01:49 63.52 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CC MDP 08/24/87 16:21 08/25/87 11:30 19.15 STARTED/SECURED 32 CHGP CSAPCH2 RO 

CVC MDP 08/30187 15:39 08/30/87 17:16 1.62 STARTED/SECURED 32 CHGP CSAPCH2 RO 

VC RDP 10/11/88 01:40 10/11/88 01:45 0.08 STARTED/SECURED 32 CHGP CSAPCH2 RO 

C MDP 10/20/88 10:50 11/30/88 01:48 974.97 STARTED/SECURED 32 CHGP CSAPCH2 RO 

VC MDP 06/02/89 05:20 06/03/89 22:40 41.33 STARTED/SECURED 32 CHGP CSAPCH2 R 

CVC MDP 06/03/89 23:25 06/03/89 23:37 0.20 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 06/04/89 00:35 06/05/89 17:50 41.25 STARTED/SECURED 32 CHGP 
CSAPCH2 

Cf MP 06/05/89 22:10 06/07/89 03:26 29.27 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

VC MDP 06/07/89 06:10 06/07/89 06:31 0.35 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

VC MDP 06/07/89 22:01 06/08/89 00:27 2.43 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

VC _ MDP 06/08/89 00:49 06/08/89 02:51 2.03 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CC 06/08/89 03:10 06/09/89 12:30 33.33 STARTED/SECURED 32 CHGP CSAPCH2 
SRO 

CVC MDP 06/09/89 13:12 06/12/89 14:50 73.63 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

DVC ... .. 06/15189 12:53 06/16/89 14:31 2563 STARTED/SECURED 32 CHGP 

C MDP 03/16/90 18:55 03/17/90 12:49 17.90 STARTED/SECURED 32 CHGP 

VC -MDP 03/17/90 21:05 03/18/90 04:30 7.42 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 12/11/90 12:22 121190 12:35 0.22 STARTED/SECURED 32 CHGPRO 

CVC MDP 05/22/91 15:50 05/22/91 15:50 0.00 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP .. 05/24/91 10:23 08/19/91 1214 2089.85 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP /0607/89 03:39 06/07189 04:20 0.68 STARTED/SECURED 32 CHGP DUE TO LOSS OF SUCTION CSAPCH2 
PRESS. LT-1 12 FAILED HI.  

CVC MDP 2/11/90 09:52 12/11/90 10:12 0.33 STARTED/SECURED 32 CHGP FOR BREAK IN CSAPCH2 SRO 

C -MD . 12/11/90 13:57 12/11/90 14:15 0.30 STARTED/SECURED 32 CHGP FOR BREAK IN CSAPCH2 SRO 

.V.C. MP . 12/12/90 10:35 2/12/90 10:40 0.08 STARTED/SECURED 32 CHGP FOR MTC 

V- MDP 06/07/89 04:45 06/07/89 04:50 0.08 STARTED/SECURED 32 CHGP FOR TEST CSAPCH2 SRO 

MDP 02/07/89 15:00 02/07/89 00:00 STARTED/SECURED 32 CHGP LOCALLY FOR PM CSAPCH2 SRO 

CVC MDP 03/26/90 03:55 03/26/90 07:15 3.33 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

VC MDP 05/25/88 11:30 05125/88 12:24 0.90 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

MDP 11/18/88 15:45 11/18/88 18:48 3.05 STARTED/SECURED 32 CHGP C 2CCP SRO 

CV1C1 MDP 11/18/88 20:20 11/18/88 21:55 1.58 STARTED/SECURED 32 CHGP 
CSAPCH2 CCP SRO___ 

VC DP 06/08/89 11:07 06/08/89 13:15 2.13 STAR-TED/SECURED 32 CHGP CSAPCH2 CCP SRO 

VC-Mp 06/08/89 14:10 06/08/89 15:37 1.45 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MDP - 06/0889 17:30 06/17/89 11:30 210.00 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

VC MDP A 06/12/89 20:24 06/12/89 20:30 0.10 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MDP 10/21/89 01:30 10/21/89 12:03 10.55 STARTED/SECURED 32 CHGP CSAPCH2 CCP 

CVpCMDP 03/15/90 08:08 03/16/90 07:30 23.37 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MDP 03/17/90 13:15 03/17/90 20:15 7.00 STARTED/SECURED 32 CHGP CSAPCH2 CCP SR 
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SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO

I4/9 15U 4 i 2/1 5/90lo~ Il~ 11:4.J 1 - -.f-~niUrio 4y~i010 04.0 IAAITARTEflISFCIRED 32 CHG(BREAK LIN~ 32~ CHGP M II4 tfflrCI L.I

12/20/90 00:48
0

Id/209U s.V. .00 . ..- STATEDSE Dit 325 ni-fl ON RECR FOR~ BREAK IN 
444 0ICT DT~fle~flIP~l ~9CH! SRO

4/0 ,aI/ j1 14 :1 3 U.1411 ll I l O.U U i . I - - - --. - -- . .u ti.! A P CU ' E T .C. IS R O .......................lSP~JRIIJ32 HU 5.Oflr~SI I T * P d SRO
03/25/90 21:40 01: .33ICTARTDT/SE~CI IPE 3 C'HGP SRO

.......................... - AP rH' ET CP rSRO
07/23/87 16.:. .13

- v l U

STA TE SER
I

32 ICv" .... . ... .. .. SRO
1U/l 1/88 U1:51 lUll 1I00 2.1: .v200 S 32 C., - ......  

06/16/89 16:43 06/17/89 11:30 18.78 STARTED/SECURED 32 CHGP CSAPCH2 ET CCP SRO 

04/26/86 22:20 04/26/86 00:00 STARTED/SECURED 32 CHGP CSAPCH2 ETNG SRO 

05/03/87 00:15 05/03/87 00:00 STARTED/SECURED 32 CHGP CSAPCH2 ETNG SRO 

_ 03/31/87 05:14 03/31/87 10:30 5.27 STARTED/SECURED 32 CHGP CSAPCH2 ETNG, NEXT START TIME SRO 

07/23/87 04:28 07/23/87 15:15 10.78 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

10/11/88 22:20 10/14/88 02:57 52.62 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 
..... . ............ ...... -APC 

ST fC 1 SRO
4PSSOlt' 4'5,Afl

L ~ 4 513 UILTEDSlORE 32______ T ---- CGP11.cTl 10228 : 11138 02:00- . .~.ni.frl, -If
SRO

03/31/90 10:00 03/31/90 12:31 2.52 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

04/07/90 23:30 04/16/90 09:25 201.92 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

09/23/85 11:10 09/23/85 11:30 0.33 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

09/26/85 08:55 09/28/85 07:45 46.83 STARTED/SECURED 33 CHGP CSAPCH3 SRO 
. .. .. ... .. ... . . .. ,,., PTIo ^ I-,,-,u Li (RI("I-

M UJ U 15/86IO U .s U5/17/86 16-35 56 83., TE. , D. 3.3 H .... . ....  

MDP 05/18/86 17:00 05/20/86 21:30 52.50 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

MDP 03/27/87 19:12 03/28/87 01:13 6.02 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

MjDP 08/20/87 15:50 08/20/87 16:07 0.28 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

MDP 08/20/87 16:09 08/20/87 21:04 4.92 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

VMDP 08/20/87 22:55 08/20/87 23:07 0.20 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

MDP 08/30/87 15:29 08/30/87 15:35 0.10 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

MIDP 05/23/88 10:21 05/23/88 10:30 0.15 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

MDP 06/12/88 08:56 06/12/88 09:01 0.08 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

MDP 06/12/88 09:22 06/12/88 10:05 0.72 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

MDP 10/14/88 04:28 10/20/88 05:20 144.87 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

MDP 10/25/91 00:30 10/25/91 00:35 0.08 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

IDP 10/25/91 01:43 10/25/91 04:00 2.28 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

MDP 11/02/91 18:17 11/02/91 18:18 0.02 STARTED/SECURED 33 CHGP CSAPCH3 SRO 
. .. . .... .... .... .... . ,.o^ -u rRN

F-lll

MOP 11U2I1 19:27 11//9UI 19:3u 1 0.05m1 mTu/ECuR D 33 C Pr CSAPC 3..

"Jfi fix " i l-I I I.-I I/ B,, i. ]l IXr-I ] _%i t .r LAX AA I 4.E4

r-d7 . RTARTFD/SI-CURbU L Z L;Id P.1111 41RQ N')'N

CSAPCH2 ST CCP@, J i4 lnl t 4Q.']7 X (|'4 " i lllJ I b--I ll [--I LI I F'I | " J t .rtl l
-r

SROCSAPCKR R
o,

TARTI::I")I F LIRFD 33 H(. I-'N;;II'IIQR 1R' r

t x r"t narl rtl: OT^ gTEI-t/t l--pI Igl,.ll "i'4 ("l-I(--'lJ..... IAA JA

: . ,STARTED/SECURED 32 CHGP

2/17/90 .  -j- 22.03 2214 2/17/90 18 1 STARTED/SECURED 32 CHGP

..-- = .. .... APAPifl i

12/18/90 04:54 
12/20/90 01:48

-

VVI 1 VI .....I "=7 " I u I -m I1 1'*1 Z mx*-m I - / t *riLl1"

CSAPCH2 CC

CSAPrCn CCrR RTAR I I-r)I.%I-UUI I-U Z llbW4 ")14 "31Q t'tA.K7

CSAPCH2 CP

OO'IA

C SAPHM CCPW

CSAP"H2 MCCPl

VVf 1 Vl II vvm

4 14 1 44,A4
0

l ")2 " I BI i I--I 11 -;I--1- i Ihel--! ] .%/ ! .fil l"

CS APC;M2 CCP

CSAP"H, rlCPL~

uomrvn= vvr
12

CSkPCH2CCP.AS ME :NDTIME
"l o.'l RTARTFR/RF URED 32 L;I"IL F'

CSAPCH2 ET CA.1 q qTAI TI:nI PPI Igpn 9 P.HRP

A 1_'I RTARTFI-)/SI-CUREU 3Z UI-IL I"nTlgA I 7 rtn,'ll

4nl441 0 4,



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description 
Notes 

Source 

CVC MDP 12/11/90 13:19 12/11/90 13:59 0.67 START ED/SECURED 33 CHGP FOR MAINTENANCE AND THEN CSAPCH3 
SRO 

CVC MDP 02/07/89 15:04 02/07/89 15:08 0.07 STARTED/SECURED 33 CHGP FOR PT CSAPCH3 SRO 

CVC MDP05/1/88 22:4 05/22/88 07:15 8.50 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC MDP 04/07/90 20:53 04/20/90 19:10 310.28 STARTED/SECURED 33 CHGP 
CSAPCH3 CCP SRO 

CVC MDP 10/11/88 21:56 10/11/88 22:20 0.40 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC MDP 0612/89 15:46 06/12/89 20:21 4.58 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC MDP 1211/90 18:46 12112/90 01:07 6.35 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC MDP 12/14/90 04:10 12/14/90 15:52 11.70 STARTED/SECURED 33 CHGP CSAPCH3 CCPSRO 

CVC MDP 12/15/90 11:41 12/15/90 21:40 9.98 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

C.12/16/90 20:30 12/16/90 20:40 0.17 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC ..P 12/16/16/90 20:45 0.02 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC MDP 12/16/90 21:27 12/16/90 22:03 0.60 STARTED/SECURED 33 CHGP 

CVC MOP 10/9001:48 51.57 RTED/SECURED 33 CHGP CAPCH3 CCP SRO 

CVC M .. 05/12/91 09:58 05/12/91 16:09 6.18 STARTED/SECURED 33 CHGP 
CSAPCH3 CCP 

C- ...... MDP 0/19/91 14:5 05/19/91 17:50 3.00 STARTED/SECURED 33 CHGP PCH3 CCP 

C .C M OP 11 /03/91 08:55 11/03/91 09:07 0.20 STARTE SECURED 33 C GP 

CVC _ MOP 11/03/91 0 11/03/91 08:43 0.00 STARTED/SECURED 33 CHGP (TRIPPED OVERLOAD) CSAPCH3 CCP 

CVC DP 05/23/88 11:02 05/23/88 14:25 3.38 STARTED/SECURED 33 CHGP TO PZ,, RCS SYSTEM.  

CVC M - /09/819:00 10/1188 07:00 36.00 STTED/SECURED 33 CHGPccP 

-VC MOP 12/1390 18:16 12/14/90 02:17 8.02 STARTED/SECURED 33 CHGP 
CSAPCH3 ET CCP 

CVC . .. 0_ I1- -00:27 05/19/91 13:43 13.27 STARTED/SECURED 33 CHGP 
CSAPCH3 ET CCP 

CVC_ MOP 0-V 63/101 2:38 03/01/86 00:00 STARTED/SECURED 33 CHGP CSAPCH3ETNG SR 

.VC MIP 08/24/87 01:49 08/24/87 00:00 STARTED/SECURED 33 CHGP CSAPCH3 ETNG 
SRO 

VC MP 03/03/90 15:55 03/03/90 00:00 STARTED/SECURED 33 CHGP CSAPCH3 ETNG 
SRO 

CVC MP- 06/17/89 11:30 06/18/89 12:30 25.00 STARTED/SECURED 33 CHGP CSAPCH3 ST CCP SRO 

CVC MDP 12/12/90 04:57 12/12/90 13:30 8.55 STARTED/SECURED 33 CHGP 
CSAPC3 ST CCP 

CVC MDP 05/19/91 19:05 05/19/91 20:10 1.08 STARTED/SECURED 33 CHGP CSAPCH3 ST CCPSRO 

CVC MDP 03/03/90 00:00 03/03/90 15:50 STARTED/SECURED 33 CHGP CSAPCH3 STNG 
SRO 

CVC MDP 11/13/87 13:45 11/13/87 00:00 STARTED/SECURED 31 BATP CSAPBA1 
SRO 

V-C MDP 04/08/85 00:00 04/08/85 13:15 STARTED/SECURED 31 BATP CSAPBA1 
SR 

CVC MOP 11/10/87 21:45 11/10/87 21:50 0.08 STARTED/SECURED 31 BATP CSAPBA1 

C V D-P -03/02/88 16:47 11/26/88 10:16 2777.48 TARTED/SECURED 31 BATP CSAPBA1 

CDVC MP 10/15/91 00:00 10/15/91 05:55 STARTED/SECURED 31 BATP CSAPBAI SRO 

CVC MP 04/14/87 03:50 04/16/87 04:40 48.83 STARTED/SECURED 31 BATP CSAPBA1 
SRO 

VC MP 10/15/91 21:30 0 .00 STARTED/SECURED TO START) CSAPBA1 
SR 

CVC MDP 04/08/85 19:30 03/31/86 10:00 8558.50 STARTEDSECURED 31 BATP CSAPBA1 ETNG, NEXT INOPERABLE SR 

DVC MOP 04/16/87 11:40 09/28/87 06:30 3954.83 STARTED/SECURED 31 BATP CSAPBA1 ETNG, NEXT INOPERABLE SRO 

DVC MOP 09/28/87 17:30 11/10/87 15:55 1030.42 STARTED/SECURED 31 BATP CSAPBA1 ETNG, NEXT INOPERABLE SR 

CVC MP1/2688 10:32 03/03/89 08:20 2325.80 STARTED/SECURED 31 BATP C3SAPBA1 ETNG, NEXT iNOPERABLE 

CVC MDP 7/24/89 18:40 03/19/90 09:00 5702.33 STARTED/SECURED 31 BATP CSAPBAI ETNG, NEXT INOPERABLE SRO 

CVC MDP 10/15/91 22:00 11/25/91 08:15 970.25 TARTED/SECURED 31 BATP CSAPBA1 N, N INOPERABLE SRO 

CVC MDP 03/21/87 14:40 03/21/87 00:00 STARTED/SECURED 32 BATP CSAPBA2 
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CVC MDP 11/26/88 10:10 04/04/89 19:10 3105.00 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MDP 04/21/90 01:56 04/21/90 00:00 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MOP 08/28/90 14:50 09/20/90 07:00 544.17 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MDP 05/06/91 08:15 06/12/91 06:10 885.92 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MDP 06/13/91 13:56 06/13/91 00:00 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MOP 10/15/91 05:55 10/15/91 00:00 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MDP 10/07/86 14:27 03/20/87 20:53 3942.43 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC MDP 01/29/90 19:30 03/20/90 10:15 1190.75 STARTED/SECURED 32 BATP CSAPBA2 SRO 

CVC -MDP 08/28/91 00:40 12/02/91 11:00 2314.33 STARTED/SECURED 32 BATP CSAPBA2 ETNG, USE NEXT INOPERABLE SRO 
TIME 

CVC MDP 04/08/85 13:15 04/08/85 22:00 8.75 STARTED/SECURED 32 BATP CSAPBA2 SS LOG SRO 

CVC MDP 04/11/91 15:00 04/12/91 20:12 29.20 STARTED/SECURED 31 CHGP CSAPCH1 STNG SRO 

CVC MDP 01/16/85 22:20 01/21/85 22:40 120.33 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 01/25/85 19:02 01/26/85 20:12 25.17 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 01/26/85 21:03 01/29/85 04:33 55.50 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 01/29/85 04:52 01/29/85 05:07 0.25 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

cVc MDP 02/04/85 21:20 02/21/85 20:46 407.43 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 02/21/85 20:50 03/08/85 10:15 349.42 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 03i08/85 17:52 04/02/85 18:15 600.38 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 04/02/85 22:00 05/30/85 06:09 1376.15 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 12/12/8511:55 12/13/85 07:52 19.95 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 12/13/85 09:08 12/14/85 01:48 16.67 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 12/14/85 01:58 12/14/85 02:29 0.52 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 01,03/86 11:00 01/23/86 20:56 489.93 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 01/24/86 08:20 01/24/86 08:47 0.45 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 01/31/86 20:59 02/10/86 17:45 236.77 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 02/18/86 19:20 02/25/86 17:15 165.92 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC VDP 02/27/86 14:05 02/27/86 14:10 0.08 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 03/05/86 13:12 03/05/86 13:35 0.38 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 03/05/86 13:45 03/05/86 14:18 0.55 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 04/22/86 17:36 04/28/86 02:45 129.15 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 06/13/86 03:10 06/18/86 11:45 128.58 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 07/02/86 23:13 07/14/86 08:00 272.78 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 09/20/86 01:06 09/20/86 01:20 0.23 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 10/06/86 13:50 11/08/86 01:30 779.67 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 11/28/86 05:13 11/28/86 20:37 15.40 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 11/28/86 20:44 11/29/86 00:18 3.57 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 11/29/86 13:53 11/29/86 13:54 0.02 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 11/29/86 14:11 12/06/86 09:42 163.52 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 12/09/86 02:50 12/09/86 03:06 0.27 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 12/09/86 03:50 12/09/86 04:05 0.25 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

CVC MDP 12/09/86 04:55 12/09/86 05:08 0.22 STARTED/SECURED 31 CHGP CSAPCH1 SRO
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rSystem EQ Type Start Date End Date Duration 

CVC MDP 12/09/86 05:48 12/09/86 06:04 0.27 

..... ,MD P 12/10/86 00:07 12/10/86 00:55 0.80 

CVC MDP 12/10/86 03:50 12/10/86 04:42 0.87 

CVC MDP 12/10/86 05:10 12/10/86 05:30 0.33 

VC MDP 09/12/87:01:45 09/19/87 02:10 168.42 

--- MDP 09/21/87 08:30 09/21/87 08:35 0.08 

MOP 09/24/87 02:58 10/21/87 10:45 655.78 

MVDP. 12/08/87 08:53 12/10/87 03:36 42.72 

MOP 1216/87 09:20 12/16/87 09:40 0.33 

CVC MOP 12/16/87 10:00 12/16/87 10:30 0.50 

VC M--P 12/16/87 11:55 12/16/87 12:20 0.42 

CVC MOP '12/16/87 14:40 12/16/87 15:20 0.67 

CVC MOP " 03/26/88 05:00 03/26/88 05:15 0.2E 

MOP "03/26/88 05:50 03/26/88 06:20 0.5C 

---M-P 02/03/89 22:54 02/03/89 23:04 0.17 

MOP 02/04/89 17:15 02/05/89 16:33 23.3( 

C MDOP 08/11/8908:11 08/17/89 08:45 144.51 

C MODP . . 08/28/89 08:55 08/28/89 12:02 3.12 

CVC MOP 09/20/89 20:50 09/27/89 00:36 147.7 

C vC P ... 01/26/90 10.40 01/27/90 02:18 15.63 

CVC M p 02/02/90 20:25 03/03/90 15:55 691.5 

.~ OP0/16/90 09:25 04/16/90 10:10 0.7E 
C -C . ... M..P 06/21/90 18:14 06/21/90 18:30 0.2 

)c MO ..P . 06/27/90 21:45 06/28/90 09:35 11.8 

CVC M -P 06/28/90 09:40 06/28/90 09:45 0.0 

C M ....... 06/28/90 09:50 06/28/90 10:35 07 

V p 07/09/90 10:15 07/09/90 10:35 0.3 

C MOPI5 .... 07/09/90 10:37 07/11/90 13:10 50.5 

CV -D . . 07/13/90 16:54 07/13/90 18:00 1.1 

MOP 09/15/90 10:40 09/17/90 11:43 49.0 

CC PMO P. 09/10/91 03:43 09/10/91 04:56 1.2 
V MODP- 09/11/91 03:15 09/11/91 05:30 2.2 

MVC MDP 08/19/91 -12:32 08/28/91 08:19 211.7 

CVC M.P 09/24/86 23:40 09/25186 00:02 0.3 

CVC MOP -09/25/86 00:40 09/25/86 01:00 0.3 

CVC -MOP 09/25/86 01:30 09/25/86 01:52 0.3 

C MDP 04/05/88 09:33 04/05/88 09:45 0.2 

C MOP 02/02/90 02:19 02/02/90 16:45 14.4 

C -C P-O 04/18/88 20:21 04/18/88 20:36 0.; 

CC MOP _04/1 9/88 08:37 04119/88,08:56 0.3 

C M-DMP 02/01/85 08:18 02/01/85 08:35 0.  

CVC M P 01/31/86 17:45 01/31/86 18:05 0.:
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Table F3 System Operation Log 

Event Description Notes Source 

STARTED/SECURED 31 CHGP _____'___ SAPCH1SR 

STARTED/SECURED 31 CHGP CSAPCH1SR 

STARTED/SECURED 31 CHGP CSAPCH1 SRO..  

STARTED/SECURED 31 CHGP CSAPCH1 SRO 

STARTED/SECURED 31 CHGP CSAPCH1 ____ RO 

STARTED/SECURED 31 CHGP CSAPCH1 SRO 

STARTED/SECURED 31 CHGP CSAPCH1 SRO 

STARTED/SECURED 31 CHGP CSAPCH1 SRO 

STARTED/SECURED 31 CHGP CSAPCH1 SRO 

STARTED/SECURED 31 CHGP CSAPCH1 SRO 

STARTED/SECURED 31 CHGP ___CSAPCH1 
SRO 

STARTED/SECURED 31 CHGP CSAPCH1 SRO 

STARTED/SECURED 31 CHGP CSAPCH1 SRO 

STARTED/SECURED 31 CHGP CSAPCH1 SRO 

STARTED/SECURED 31 CHGP ______ CSAPCH1 SRO 

STARTED/SECURED 31 CHGP CSAPCH1 SRO 

7STARTED/SECURED 31 CHGP CSAPCH1 SRO 

2STARTED/SECURED 31 CHGP CSAPCH1 SRO 

7STARTED/SECURED 31 CHGP CSAPCH1 SRO 

3 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

0 STARTED/SECURED 31 CHGPCSP 1 O 

5 STARTED/SECURED 31 CHGP __SAPC___1__,__RO_ 

~7 STARTED/SECURED 31 CHGP FORABREAKSRO 

30 STARTED/SECURED 31 CHGP FO RA NCSAPCH1 
SRO 

83 STARTED/SECURED 31 CH-GP FO RA NCSAPCH1 
SRO 

~5 STARTED/SECURED 31 CHGP FRBEKI.CSAPCH1 
SRO 

5 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

0 STATED/ECURD 31CHGPCSAPCH1 

R 

)5 STARTE/SECURED 31 CHGP CSAPCH1 SRO 

33 STARTED/SECURED 31 CHGP CSAPCH1 SRO 

- TRTDSCUE 1CHGP CSAPCH1 SRO 

T8STARTED/SECURED 31 CHGP (RPE)CSAPCH1 
SRO 

37STARTED/SECURED 31 CHGP FO RA NCSAPCH1 
'SRO 

: STARTED/SECURED 31 CHGP FO RA NCSAPCH1 
SRO 

37STARTED/SECURED 31 CHGP FO RA NCSAPCH1 aSRO 

20STARED/SECURED 31 CHGP FO RA NCSAPCH1 
SRO 

43STARTED/SECURED 31 CHGP FO RA NCSAPCH1 
SRO 

25STARTED/SECURED 31 CHGP FO RA-NCSAPCH1 
SROO0 

32STRTED/SECURED 31 CHGP FO RA-NCSAPCH1 
SRO 

28STARTED/SECURED 31 CHGP FRMCCSAPCH1 
SRO 

33 STARTED/SECURED 31 CHGP FRMCCSAPCH1 
SRO



0

System EQ Type 

Tv-C MDP 
MP 

v6- MOP_ ...  
CVMi MOP 

MDP 

MDP 

CVC MDP 
C MVC MOP 

MDP 
MOO 

CVC-- MOIP 

_MDP 

V Mo.  
DP MOP 

M_DP 
_MDP .  

dVC-_ MOP 

CVC MDP 
a-rdv __ 

MDP 

MDP 

MDP 

MDP 

VC- MDP 

OVC MOP ...  

oo MOP 
CC MbP 
CC MOP 
cv5 MOP 

OC MDP 
MD~ viP -

Start Date End Date 

0131/86 20:40 01/31/86 20:50 

0-7/02/86 21:51 07/02/86 22:06 

071-8/90 00:56 07/18/90 01:07 

07/18/90 03:09 07/18/90 03:21 

02/04/85 19:39 02/04/85 19:40 

02/04/85 19:47 02/04/85 20:32 

05/29/90 20:07 05/29/90 20:08 

09/25/86 13:00 09/27/86 02:45 

07/18/90 13:30 07/18/90 14:25 

07/02/86 20:50 07/02/86 21:09 

04/18/88 20:04 04118/88 20:19 

12/12/85 10:17 12/12/85 10:36 

09/18/86 18:07 09/18/86 18:10 

09/19/86 20:37 09/19/86 22:02 

12/09/86 09:04 12/09/86 08:20 
-1210916i 09:03- 2/09/86 10:20 

1_2/09/86 11:58 1209/86 12:13 

12/09/86 13:12 12/09/86 13:40 

6/29/86 1:15-- 12/09/86 17:52 

12/09/86 19:20 12/09/86 19:48 

12/10/86 09:07 12/10/86 09:09 

04/07/87 08:30 4/07/87 08:35 

09/11/87 20:00 09/11/87 20:43 

011/87 05:0 09/11/187 20:45 ---09/11/87 02:5 09/11/87 22:05 

01/18/88 14:25 03/21188 01:52 

04/07/88 08:48 04/07/88 10:36 

09/28/89 13:05 09/28/89 13:06 
-09/28/89 13:25 10/12/89 00:31 

06/23/90 01:20 06/26/90 03:15 

07/03/90 19:42 07/07/90 17:50 
-- 07/13/90 20:29 07/13/90 21:10 

--0_7/14/90 _00:35 07/2/902 16:0 
-- 07/18/90 16:25 0/59 13 

-- 09/14/90 16:10 09/f55/90 11.2( 

-- 1/08[691 05:00 -01/11/91 12:45 

-- 04/16/91 02:45 04/20/91 02:42 

6--0/20/91 06:.20 04/23/91 01:0! 

04/30/91 10:40 05/13/91 16:43 

-- 08/13191 02:58 08/14/91 06:00 

-9/07/91 01:20 09/07/91 01:47 

11/26/91 17:15 1-12/04/91 15:19

Table F3 System Operation Log 

Duration Event Description N, 

0.17 STARTED/SECURED 31 CHGP FOR MTC C, 

0.25 STARTED/SECURED 31 CHGP FOR MTC , 

0.18 STARTED/SECURED 31 CHGP FOR MTC CC 

0.20 STARTED/SECURED 31 CHGP FOR MTC C, 

0.02 STARTED/SECURED 31 CHGP FOR MTC SEAL BREAK IN C 

0.75 STARTED/SECURED 31 CHGP FOR MTC SEAL BREAK IN C 

0.02 STARTED/SECURED 31 CHGP FOR OPERABILITY C 

37.75 STARTED/SECURED 31 CHGP FOR RETEST C 

0.92 STARTED/SECURED 31 CHGP FOR RUN IN C 

0.32 STARTED/SECURED 31 CHGP FOR SEAL BREAK IN C 

0.25 STARTED/SECURED 31 CHGP FOR SEAL BREAK-IN. C 

0.32 STARTED/SECURED 31 CHGP ON RECIRC FOR MTC C 

0.05 STARTED/SECURED 31 CHGP C 

1.42 STARTED/SECURED 31 CHGP C 

0.27 STARTED/SECURED 31 CHGP C 

1.28 STARIED/SECURED 31 CHGP C 

0.25 STARTED/SECURED 31 CHGP C 

0.47 STARTED/SECURED 31 CHGP C 

0.62 STARTED/SECURED 31 CHGP C 

0.47 STARTED/SECURED 31 CHGP 

0.03 STARTED/SECURED 31 CHGP _ 

0.08 STARTED/SECURED 31 CHGP C 

0.72 STARTED/SECURED 31 CHGP C 

0.33 STARTED/SECURED 31 CHGP ( 

0.83 STARTED/SECURED 31 CHGP ( 

1499.45 STARTED/SECURED 31 CHGP __ 

1.80 STARTED/SECURED 31 CHGP 

0.02 STARTED/SECURED 31 CHGP 

323.10 STARTED/SECURED 31 CHGP 

73.92 STARTED/SECURED 31 CHGP 

94.13 STARTED/SECURED 31 CHGP 

0.68 STARTED/SECURED 31 CHGP 

63.55 STARTED/SECURED 31 CHGP 

173.20 STARTED/SECURED 31 CHGP 

19.17 STARTED/SECURED 31 CHGP 
79.75 STARTED/SECURED 31 CHGP 

? 95.95 STARTED/SECURED 31 CHGP 

5 66.75 SATED/SECURED 31 CHGP 

3" 318.05 STARTED/SECURED 31 CHGP 

0- 27.03 STARTED/SECURED 31 CHGP 

7 0.45 STARTED/SECURED 31 CHGP 

9 190.07 STARTED/SECURED 31 CHGP

)tes Source 
SAPCH1 SRO 

SAPCH1 
SRO SAPCH1 SRO 

SAPCH1 SRO 

SAPCHI SRO 

SAPCH1 SRO 

SAPCH1 SRO 

;SAPCH1 SRO 

;SAPCH1 SRO 

SAPCH1 SRO 

;SAPCH1 COP §RO 

]SAPCH1COP SRO 

SAPCH1CCP SRO 

]SAPCH1CCP SRO 

]SAPCH1CCP SRO 
SAPCH1CCP SRO 

SAPCHlCCP SRO 

SAPCHlCCP SRO 
SAPCH1CCP SRO 

SAPCH1CCP SRO 

CSAPCH1CCP SRO 

CSAPCHICCP SRO 

CSAPCH1CCP SRO 

SAPCH1 CCP SRO 

SAPCH1 CCP SRO 

SAPCH1CCP SRO 

CSAPCH1CCP SRO 
CSAPCH1 CCP SR-O 

CSAPCH1 CCP SRO 

CSAPCH1CCP SRO 

CSAPCH1 CCP SRO 

CSAPCH1CGCP SRO 

CSAPCH1CCP SRO 

CSAPCH1 CCP SRO 

CSAPCH1CCP SRO 

CSAPCH1CCP SRO 

CSAPCHI-CCP SRO 

CSAPCH1CCP SRO 

CSAPCH1 CCP SRO 

CSAPCH1CCP SKO
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System IEQ Type F Start Date End Date Duration Event Description Notes 1Source
191nDIw1 0np);n 19iUb/yl 11:nU uotwrkln IlurCVC 

CVC 
CVC 

CVC 
COVO _ 

CVC _ 

CVC 

CV-C 
CV-C 
OVOC 

OVC 

CVC 
CVOC 
Ov-C 
CVC 
O-VO _ 

CVC 
CVC -

CVC 

CVC 
CVCC 
CVC 

CV-C

MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MIDP 
MDP 
MDP 
MDP_ 
MDP 
MDP 

MDP 
MDP 
MDP 

MIvDP 
MDP 
MDP 
MDP 
MDP 
M-DP
MDP 
MDP 
MDP 
MDP 

MDP 
MDP _ 

FMDP 
[MDP_ 
MDP 
MDP 
MDP MDP 

MDP 

MD-P 

MDP -

U II/ZUlO0 UL:Uz

01/25/85 08:30 
01/25/85 16:35 
01/25/85 19:02

U 13UIO0 UI ZO

0.08 STARTED/SECURED 32 CHGP 
0.17 STARTED/SECURED 32 CHGP 
2.30 STARTED/SECURED 32 CHGP

ZU.30 0 I mm I I-ICUI'-U O 32-1H1

CSAPCH2 
CSAPCH2 

CSAPCH2

LqAMUMZ
_____________________________________ 4

F-I 16

01/25185 08:25 
01/25/85 16:25 
01/25/85 16:44

12/12/91 09:15 12/13/91 12:25 27.17 STARTED/SECURED 31 CHGP CSAPCH1 CCP SRO 

04/05/88_10:44 04/05/88 10:59 0.25 STARTED/SECURED 31 CHGP FOR BREAK IN CSAPCH1 CCP SRO 

04/05/88 12:15 04/05/88 12:50 0.58 STARTED/SECURED 31 CHGP FOR BREAK IN CSAPCH1 CCP SRO 

01129/90 10:20 01/29/90 11:50 1.50 STARTED/SECURED 31 CHGP FOR PT CSAPCH1 CCP SRO 

04104/88 13:51 04/04/88 14:09 0.30 STARTED/SECURED 31 CHGP ON RECIRC FOR BREAK-IN. CSAPCH1 CCP SRO 

12/17/87 08:40 01/18/88 11:10 770.50 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

04/19/88 10:06 04/29/88 13:01 242.92 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 
07/22/88 19:16 09/07/88 11:25 1120.15 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

12/28/88 18:30 12/31/88 00:20 53.83 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

11113/89 02:35 11/20/89 01:45 167.17 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

06/19/90 20:47 06/21/90 04:10 31.38 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

06/28/90 10:40 07/03/90 19:30 128.83 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

08/13/90 09:20 08/16/90 20:10 82.83 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

08/28191 09:40 08/29/91 04:28 18.80 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

12/13/91 17:28 12/20/91 11:45 162.28 STARTED/SECURED 31 CHGP CSAPCH1 ET CCP SRO 

09110/88 00:32 09/10/88 00:00 STARTED/SECURED 31 CHGP FOR SEAL RUN-IN CSAPCH1 ETNG SRO 

08/23/90 16:50 09/14/90 16:10 527.33 STARTED/SECURED 31 CHGP CSAPCH1 ETNG, NEXT START TIME, CCP SRO 

12/12/85 12:45 12/13/85 09:08 20.38 STARTED/SECURED 31 CHGP CSAPCH1 ETNG, USE NEXT START TIME SRO 

11/08/86 05:38 11/28/86 05:13 479.58 STARTED/SECURED 31 CHGP CSAPCH1 ETNG, USE NEXT START TIME SRO 

08/17/91 09:00 08/28/91 09:40 264.67 STARTED/SECURED 31 CHGP CSAPCH1 ETNG, USE NEXT START TIME SRO 

01/14/87 17:58 01/16/87 02:45 32.78 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

- 04/07/88 12:45 04/16/88 18:08 221.38 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

10/20189 10:40 10/20/89 11:05 0.42 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

04/22/90 20:40 04/24/90 04:04 31.40 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

07/07/90 21:35 07/09190 10:05 36.50 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 
01/11/91 14:02 02/26/91 18:13 1108.18 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 
04/23/91 01:20 04/23/91 09:10 7.83 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 
06/10/91 00:10 07/30/91 04:35 1204.42 STARTED/SECURED 31 CHGP CSAPCH1 ST CCP SRO 

08/30/91 00:51 09/02/91 15:50 86.98 STARTED/SECURED 31 CHGP (TRIPPED) CSAPCH1 ST CCP SRO 

09/11/91 05:30 10/25/91 00:30 1051.00 STARTED/SECURED 31 CHGP CSAPCH1 STNG, PREVIOUS END TIME SRO 

09/20/89 20:50 09/20/89 20:50 0.00 STARTED/FAILED 32 CHGP CSAPCH2 SRO 
121108509:35 12/10/85 11:35 2.00 STARTED/SECURED 32 CHG MOTOR UNCOUPLED CSAPCH2 SRO 

01/17/85 04:36 01/17/85 04:50 0.23 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

01/17/85 08:45 01/17/85 08:50 0.08 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

01/19/85 02:10 01/19/85 02:20 0.17 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

01/24/85 16:48 01/24/85 17:00 0.20 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

01/24/85 17:33 01/24/85 18:00 0.45 STARTED/SECURED 32 CHGP CSAPCH2 SRO
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System EQ Type Start Date End Date Duration Event Description Notes Source 

CVC MDP 01/30/85 01:43 02/01/85 00:17 46.57 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 02/04/85 09:56 02/04/85 10:03 0.12 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 02/21/85 20:46 02/21/85 20:50 0.07 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/15/85 20:30 11/15/85 20:50 0.33 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/20/85 20:55 11/20/85 21:08 0.22 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/21/85 23:25 11/22/85 00:10 0.75 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/26/85 01:15 11/26/85 01:35 0.33 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/26/85 05:26 11/26/85 05:50 0.40 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MOP 11/26/85 18:23 11/26/85 19:26 1.05 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/26/85 20:55 11/26/85 21:15 0.33 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MOP 11/27/85 03:55 11/27/85 03:59 0.07 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/27/85 08:58 11/27/85 09:05 0.12 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/27/85 19:05 11/27/85 19:20 0.25 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 12/13/85 07:52 12/13/85 09:08 1.27 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 12/14/85 01:25 12/14/85 01:58 0.55 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MOP 12/14/85 02:29 01/03/86 11:00 488.52 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP - 01/08/86 18:25 01/08/86 18:35 0.17 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 01/11/86 21:40 01/11/86 21:45 0.08 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 01/24/86 13:25 01/31/86 21:06 175.68 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 02/10/86 17:45 02/18/86 19:20 193.58 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 02/27/86 14:10 02/27/86 14:20 0.17 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 02/27/86 16:44 02/27/86 16:48 0.07 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC VIDP 02/28/86 04:58 02/28/86 05:15 0.28 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 03/03/86 09:54 03/03/86 10:38 0.73 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 03/03/86 10:40 03/05/86 13:45 51.08 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC VDP 03/05/86 14:18 03/27/86 02:56 516.63 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 03/28/86 18:55 04/22/86 17:41 598.77 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 05/28/86 20:09 05/28/86 20:28 0.32 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 05/28/86 21:23 05/28/86 21:43 0.33 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC VIDP 05/28/86 22:28 05/28/86 22:46 0.30 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 06/19/86 19:25 06/19/86 20:00 0.58 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 06/19/86 21:19 07/07/86 03:35 414.27 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/07/86 17:58 11/07/86 18:10 0.20 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/07/86 19:30 11/07/86 19:42 0.20 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/07/86 20:58 11/07/86 21:08 0.17 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/07/86 22:05 11/07/86 22:17 0.20 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/08/86 01:30 11/08/86 05:38 4.13 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/12/86 21:33 11/12/86 22:00 0.45 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/14/86 00:38 11/14/86 00:54 0.27 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/14/86 01:48 11/14/86 02:06 0.30 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/14/86 02:42 11/14/86 03:04 0.37 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 11/14/86 03:45 11/14/86 04:17 0.53 STARTED/SECURED 32 CHGP CSAPCH2 SRO
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System EQ Type Start Date End Date Duration Event Description Notes 

CV MOP 11/14/86 05:19 11/14/86 06:20 1.02 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MO-p / 16/86 03:0-6 11/16/86 03:19 0.22 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

VCM- . 11/28/8623:50 11/29/86 14:12 14.37 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP_ 12/10/86 05:30 12/11/86 23:51 42.35 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC M 12/14/86 10:20 12/15/86 16:08 29.80 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CC -- MF . 12/15/86 16:40 12/18/86 08:44 64.07 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC -- -0101-87 0623 01/01/87 06:24 0.02 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CiC M.P 6 0/07/871316 01/07/87 14:10 0.90 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

VC P .0.1/09/87 11:18 01/09/87 11:20 0.03 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC M-DP 01/09/8711:35 01/09/87 11:37 0.03 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

VC.. MDP . 01/09/87 11:45 1/10/87 1329 25.73 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

VC MbP- 1/1687100- 01/16/87 19:40 9.50 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

VC -1M-P ...... 01/21/87 12:05 01/24/87 05:10 65.08 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

0VC MP . 02/22/87 20:35 02/23/87 18:10 21.58 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MOP 02/23/87 18:17 03/01/87 13:27 139.17 STARTED/SECURED 32 CHGP CSAPCH2 SRO

VC . MDO -. 03/01/87 167 04:10 11.70 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC... MDP- 0307/87 19:02 03/28/87 14:25 499.38 STARTED/SECURED 32 CHGP CSAPCH2 RO 

cVc M.P 09/10/87 13:03 09/10/87 13:04 0.02 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

-VC M 09/19/87 02:10 09/24/87 02:58 120.80 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

-vc MDP. 10/21/87 10:25 10/21/87 10:25 0.00 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MP 11/22/87 19:30 11/25/87 06:00 58.50 STARTED/SECURED 32 CHGP CSAPCH2 SR 

CVC - MOP 11/25/87 16:30 11/25/87 16:50 0.33 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC- .. M - 12/10/87 03:36 12/17/87 09:00 173.40 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

C-.--- IMP . ... 0416/88 18:08 04/19/88 10:36 64.47 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

I .... MDP 07/22/88 18:36 07/22/88 19:16 0.67 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

C-C . M - . 12/20/88 18:20 12/28/88 18:31 192.18 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC P 12/31/88 11:25 02/03/89 22:55 827.50 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

VC - M 5O 08/10/89 17:48 08/11/89 08:11 14.38 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

V-C- MOP 017/89 19:51 08/17/89 21:29 1.63 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

VC-- T 4/ -16/901010 04/16/90 10:50 0.67 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC--- MP 0...... -'-O4/24/90 04:04 04/25/90 03:40 23.60 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

-VC . -P . 04/25/90_04:32 04/25/90 10:24 5.87 STARTED/SECURED 32 CHGP CSAPCH2 

C--- MP -05/3/90 010:5 05/25/90 18:45 65.67 STARTED/SECURED 32 CHGP CSAPCH2 RO 

CV MOP 06/219 15-5 06/21/90 13:55 1.00 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC.. MP 0/21/90 16:32 06/21/90 18:15 1.72 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

C V p- MO.. 06/21/90 20:22 06121/90 20:24 0.03 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

..C.. M---P 06/21/90 21:22 06/21/90 22:05 0.72 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CC-- MDP 06/22/90 0850 06/22/90 09:20 0.50 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

.... MO 07/11/90 13:10 07/12/90 16:47 27.62 STARTED/SECURED 32 CHGP CSAPCH2 

CVC -- DP 07/12/90 17:51 07/14/90 00:35 30.73 STARTED/SECURED 32 CHGP CSAPCH2 S0O 

C-C MP... -07/16/90 08:42 07/16/90 08:43 0.02 STARTED/SECURED 32 CHGP CSAPCH2 

CV M OP 08/28/91 08:19 08/28/91 08:29 0.17 STARTED/SECURED 32 CHGP CSAPCH2 SRO 
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CVC MDP 12105/91 11:14 12/05/91 11:14 0.00 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP 12/07/91 20:35 12/07/91 20:40 0.08 STARTED/SECURED 32 CHGP CSAPCH2 SRO 

CVC MDP __ 04/24/86 14:05 04/26/86 08:10 42.08 STARTED/SECURED 32 CHGP (31 & 32 IN AUTO) CSAPCH2 SRO 

CVC MDP 12/05/91 10:30 12/05/91 10:30 0.00 STARTED/SECURED 32 CHGP (NOT PRIMED) CSAPCH2 SRO 

CVC MDP ___ 02/26/91 18:13 02/26/91 19:08 0.92 STARTED/SECURED 32 CHGP FOR 3PT-Q62 CSAPCH2 SRO 

CVC MOP ____ 12/14/85 00:30 12/14/85 00:39 0.15 STARTED/SECURED 32 CHGP FOR BREAK IN CSAPCH2 SRO 

CVC MDP 12/14/85 00:49 12/14/85 00:59 0.17 STARTED/SECURED 32 CHGP FOR BREAK IN CSAPCH2 SRO 

CVC MODP 11/15/86 19:26 11/15/86 19:43 0.28 STARTED/SECURED 32 CHGP FOR BREAK IN CSAPCH2 SRO 

CVC MDP 11/15/86 20:50 11/15/86 21:24 0.57 STARTED/SECURED 32 CHGP FOR BREAK IN CSAPCH2 SRO 

CVC MDP 09/01/90 02:50 09/01/90 18:35 15.75 STARTED/SECURED 32 CHGP FOR BREAK IN CSAPCH2 SRO 

CVC MDP 11/21/85 15:20 11/21/85 15:25 0.08 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC DP 02/27/86 00:10 02/27/86 00:25 0.25 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC MDP 02/27/86 00:55 02/27/86 01:08 0.22 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC - DP 02/27/86 01:40 02/27/86 01:59 0.32 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC MDP __ 02/27/86 04:37 02/27/86 04:49 0.20 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC M-DP 02/27/86 23:48 02/28/86 00:05 0.28 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC MOP _ 03/27/86 09:27 03/27/86 09:34 0. 12 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC MDP 10/11/89 17:02 10/11/89 17:03 0.02 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC MDP 10/11/89 19:35 10/11/89 20:17 0.70 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC MOP 10/11/89 21:37 10/11/89 22:03 0.43 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC MOP 07/21/90 01:26 07/21/90 01:28 0.03 STARTED/SECURED 32 CHGP FOR MTC CSAPCH2 SRO 

CVC MOP 01/26/85 20:12 01/26/85 20:50 0.63 STARTED/SECURED 32 CHGP FOR PT CSAPCH2 SRO 

CVC MOP 11/16/87 14:30 11/16/87 14:30 0.00 STARTED/SECURED 32 CHGP FOR RETEST CSAPCH2 SRO 

CVC MDP 12/10/85 13:40 12/10/85 13:55 0.25 STARTED/SECURED 32 CHGP FOR RUN IN CSAPCH2 SRO 

CVC MDP 02/27/86 08:25 02/27/86 08:35 0.17 STARTED/SECURED 32 CHGP FOR RUN IN CSAPCH2 SRO 

CVC MDP 02/27/86 17:10 02/27/86 18:02 0.87 STARTED/SECURED 32 CHGP FOR RUN IN CSAPCH2 SRO 

CVC MDP 02/27/86 20:36 02/27/86 21:01 0.42 STARTED/SECURED 32 CHGP FOR RUN IN CSAPCH2 SRO 

CVC MDP 06/02/90 03:57 06/19/90 20:47 424.83 STARTED/SECURED 32 CHGP FOR SEAL BREAK IN CSAPCH2 SRO 

CVC MDP 03/28/86 00:20 03/28/86 00:37 0.28 STARTED/SECURED 32 CHGP ON RECIRC CSAPCH2 SRO 

CVC MOP ___ 03/28/86 01:03 03/28/86 01:18 0.25 STARTED/SECURED 32 CHGP ON RECIRC CSAPCH2 SRO 

CVC MDP _____03/28/86 02:56 03/28/86 03:26 0.50 STARTED/SECURED 32 CHGP ON RECIRC CSAPCH2 SRO 

CVC MDP 03/28/86 04:39 03/28/86 04:57 0.30 STARTED/SECURED 32 CHGP ON RECIRC CSAPCH2 SRO 

CVC MDP ___ 08/17/89 1810 08/17/89 18:43 0.55 STARTED/SECURED 32 CHGP ON RECIRC FOR MTC CSAPCH2 SRO 
CVC MOP _____ 04/24/90 02:36 04/24/90 03:30 0.90 STARTED/SECURED 32 CHGP ON RECIRC FOR MTC CSAPCH2 SRO 

CV D 06/02/9001:55 06/02/90 03:05 1.17 STARTED/SECURED 32 CHGP ON RECIRC FOR PUMP BKREAK CSAPCH2 SRO 

CVC MOP _ 11/26/87 02:09 12/08/87 08:53 294.73 STARTED/SECURED 32 CHGP(LEAK) CSAPCH2 SRO 
CVC MDP 12/10/85 14:20 12/10/85 14:35 0.25 STARTED/SECURED 32 CHGP FOR OPERABILITY CSAPCH2 15 MIN SRO 

CVC MDP 04/29/88 13:01 04/29/88 13:25 0.40 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MDP 11/14/86 07:58 11/14/86 08:21 0.38 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MDP 11/18/86 23:45 11/18/86 23:56 0.18 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MDP 11/20/86 00:47 11/20/86 01:05 0.30 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MDP 11/28/86 16:22 11/28/86 16:27 0.08 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO
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CVC MDP 11/28/86 16:36 11/28/86 16:48 0.20 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC... MOP 11/28/86 17:10 11/28/86 17:13 0.05 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MP .11/28/86 20:35 11/28/86 20:44 0.15 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

VC MOP 11/28/86 21:26 11/28/86 21:48 0.37 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

_ MD-P 12/09/86 10:20 12/09/86 11:58 1.63 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP 12/09/86 12:13 12/10/86 09:07 20.90 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP 09/11/87 20:45 09/11/87 21:30 0.75 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CC MOP i /25/87 17:50 11/25/87 18:35 0.75 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MDP 11/25/87 21:25 11/25/87 22:05 0.67 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

Cvc MDP . 01/18/88 11:10 01/18/88 14:25 3.25 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP 04/13/88 00:20 04/13/88 00:22 0.03 STARTED/SECURED 32 CHGP CSAPCH2 CCP _SRO 

cVC MDP 06/30/88 05:21 06/30/88 05:43 0.37 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MO 06/30/88 09:13 06/30/88 09:44 0.52 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP 06/30/88 11 :57 06/30/88 11:58 0.02 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP 09/07/88 10:57 09/07/88 10:59 0.03 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

09/07/88 11:05 09/07/88 11:08 0.05 STARTED/SECURED 32 CHGP CSAPCH2 CCP 

CVC MOP 12/30/88 18:24 12/30/88 18:46 0.37 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP 12/30/88 21:10 12/30/88 21:57 0.78 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

VC- P /12/89 00:31 10/18/89 03:23 146.87 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

&VC M6P - 10/18/89 05 26 10/20/89 20:45 63.32 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC M 01/29/90 11:50 01/29/90 12:27 0.62 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC . MP .. 01/31/90 18:05 01/31/90 18:10 0.08 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC Mb 01/31/90 18:52 01/31/90 18:57 0.08 .STARTED/SECURED 32 CHGP CSAPCH2 CCP 

CVC-.. MP ..... 04/20/90 18:50 04/20/90 18:58 0.13 STARTED/SECURED 32 CHGP CSAPCH2 CCP 

CVC M-P 06/22/90 01:50 06/22/90 02:11 0.35 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

C V 0 M- 07/16/90 16:08 07/18/90 16:25 48.28 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP. 07/23/90 13:15 07/23/90 14:15 1.00 STARTED/SECURED 32 CHGP CSAPCH2 CCP SAO 

CVC MDP 07/23/90 18:15 07/23/90 18:25 0.17 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP . 07/23/90 18:27 07/23/90 18:50 0.38 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP 07/25/90 08:40 07/25/90 08:42 0.03 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP 07/25/90 21:20 07/25/90 21:30 0.17 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MDP 07/25/90 21:37 07/26/90 08:42 11.08 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

-V-C -MD-P- .. 09/15/90 03:20 09/15/90 10:30 7.17 STARTED/SECURED 32 CHGP CSAPCH2 CCP 

CVC M P 01/11/91 12:45 01/11/91 14:02 1.28 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC MOP - 04/20/91 04:05 04/20/91 06:20 2.25 STARTED/SECURED 32 CHGP CSAPCH2 CCP SRO 

CVC_ MDP 12/05/91 10:13 12/05/91 10:13 0.00 STARTED/SECURED 32 CHGP (NOT PRIMED) CSAPCH2 CCPSRO 

CVC MO... P..... 06/30/88 04:44 06/30/88 05:12 0.47 STARTED/SECURED 32 CHGP FOR BREAK IN CSAPCH2 CCP 

CVC 6P 01/29/90 11:15 01/29/90 11:15 0.00 STARTED/SECURED 32 CHGP FOR PRIMING CSAPCH2 CCP 

CVC MOP 05/18/90 17:03 05118/90 17:03 0.00 STARTED/SECURED 32 CHGP ON RECIRC CSAPCH2 CCP 

CVC MDP 05/18/90 17:11 05/18/90 17:14 0.05 STARTED/SECURED 32 CHGP ON RECIRC CSAPCH2 CCP SRO 

CVC MOP 09/11/86 18:50 09/19/86 20:38 193.80 STARTED/SECURED 32 CHGP CSAPCH2 ET CCP SRO 

CVC MP 12/06/86 09:42 12/06/86 16:06 6.40 STARTED/SECURED 32 CHGP CSAPCH2 ET CCP SRO
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CVC MDP 01/01/87 06:33 01/03/87 00:18 41.75 STARTED/SECURED 32 CHGP CSAPCH2 ET CCP SRO 

CVC MOP 06/22/90 10:35 06/23/90 02:18 15.72 STARTED/SECURED 32 CHGP CSAPCH2 ET CCP SRO 

OVC MDP 09/02/91 15:50 09/03/91 00:52 9.03 STARTED/SECURED 32 CHGP CSAPCH2 ET CCP SRO 

CVC MDP 12/07/91 21:50 12/12/91 10:42 108.87 STARTED/SECURED 32 CHGP CSAPCH2 ET CCP SRO 

OVC MDP 10/21/87 10:45 10/21/87 00:00 STARTED/SECURED 32 CHGP CSAPCH2 ETNG SRO 

OVC MDP 12/10/86 09:09 12/14/86 10:20 97.18 STARTED/SECURED 32 CHGP CSAPCH2 ETNG, USE NEXT START TIME, SRO 
CCP 

CVC MDP 04/25/90 16:05 04/25/90 00:00 STARTED/SECURED 32 CHGP CSAPCH2 ETNG, CCP SRO 

CVC MDP 02/03/87 13:21 02/11/87 08:40 187.32 STARTED/SECURED 32 CHGP CSAPCH2 ETNG, NEXT START TIME SRO 

CVC MDP 05/29/86 00:32 06/13/86 03:10 362.63 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 09/19/86 22:02 09/20186 01:06 3.07 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 11/20/86 02:35 11/28/86 05:13 194.63 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 04/07/87 08:40 04/11/87 19:40 107.00 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 09/11/87 22:05 09/12/87 01:47 3.70 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 06/30/88 12:03 07/08/88 10:36 190.55 STARTED/S.CURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MOP 09/07/88 11:23 09/10/88 01:07 61.73 STARfED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 11/29/88 21:16 11/30/88 01:48 4.53 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 12/31/88 00:20 12/31/88 10:41 10.35 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 08/18/89 00:00 08/28/89 08:55 248.92 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 12/16/89 16:50 12/20/89 03:28 82.63 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 07/12/90 17:51 07/12/90 20:45 2.90 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP ___ 08/29/90 09:35 08/31/90 02:40 41.08 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MOP 03/15/91 11:37 03/18/91 09:26 69.82 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MDP 12/13/91 12:25 12/13/91 17:28 5.05 STARTED/SECURED 32 CHGP CSAPCH2 ST CCP SRO 

CVC MOP 04/20/90 19:05 04/22/90 08:17 37.20 STARTED/SECURED 32 CHGP (LEAK) CSAPCH2 ST CCP SRO 

CVC MDP 04/07/87 00:00 04/07/87 08:30 STARTED/SECURED 32 CHGP CSAPCH2 STNG, CCP SRO 

CVC MDP 09/10/87 13:04 09/11/87 20:30 31.43 STARTED/SECURED 32 CHGP CSAPCH2 STNG, PREVIOUS END TIME SRO 

CVC MDP 08/17/89 08:24 08/17/89 08:24 0.00 STARTED/FAILED 33 CHGP CSAPCH3 SRO 

CVC MDP 09/20/86 01:20 09/25/86 13:05 131.75 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 01/15/85 04:38 01/16/85 22:20 41.70 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 01/25/85 16:12 01/25/85 16:18 0.10 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 01/26/85 02:40 01/26/85 02:45 0.08 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 01/26/85 20:50 01/26/85 21:03 0.22 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 01/29/85 04:33 01/29/85 04:54 0.35 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 01/30/85 01:20 01/30/85 01:47 '0.45 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 02/01/85 00:07 02/04/85 09:56 81.82 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 02/04/85 10:03 02/04/85 21:21 11.30 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 03/08/85 10:15 03/08/85 17:52 7.62 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 04/02/85 18:15 04/02/85 22:00 3.75 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MDP 05/30/85 06:09 06/10/85 17:48 275.65 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MOP 11/08/85 00:02 11/15/85 20:30 188.47 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

CVC MOP 11/15/85 20:50 111/20/85 20:55 120.08 STARTED/SECURED 33 CHGP CSAPCH3 SRO
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04/25/90 03:40 04/25/90 04:32 0.87 STARTED/SECURED 33 CI-IGP CSAPCH3cCC 
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2.15 STARTED/SECURED 33 CHGP

0.62 STARTED/SECURED 33 CHGP

CSAPCH3 CCP 
CSAPCH3 CCP

CSAPCH3 CCP
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06/28/90 09:35 06/28/90 09:40 0.08 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

06/28/90 09:45 06128/90 09:50 0.08 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

06/28/90 10:35 06/28/90 10:40 0.08 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

07/09/90 10:35 07/09/90 10:37 0.03 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

07/12/90 16:47 07/12/90 17:51 1.07 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

08/19/91 12:14 08/19/91 12:32 0.30 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

08/28/91 08:29 08/28/91 09:40 1.18 STARTED/SECURED 33 CHGP CSAPCH3 SRO 

07/11/90 12:43 07/11/90 13:10 0.45 STARTED/SECURED 33 CHGP (LEAK) CSAPCH3 SRO 

01/31/85 23:31 01/31/85 23:48 0.28 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

12/17/86 16:35 12/17/86 16:48 0.22 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

01/16/87 00:32 01/16/87 00:48 0.27 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

01/16/8701:25 01/16/87 01:40 0.25 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

01/23/87 17:58 01/23/87 18:08 0.17 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

01/23/87 19:11 01/23/87 19:27 0.27 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

01/23/87 20:29 01/23/87 20:45 0.27 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

01/23/87 21:55 01/23/87 22:10 0.25 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

01/23/87 23:16 01/23/87 23:35 0.32 STARTED/SECURED 33 CHGP FOR B 1EAK IN CSAPCH3 SRO 

01/24/87 04:03 02/03/87 13:21 249.30 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

02/28/87 01:40 02/28/87 12:00 10.33 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

02/28/87 05:15 02/28/87 05:35 0.33 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

03/01/87 00:33 03/01/87 00:49 0.27 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

03/01/87 01:42 03/01/87 01:53 0.18 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

03/01/87 02:33 03/01/87 02:47 0.23 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

03/01/87 03:17 03/01/87 03:33 0.27 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

03/01/87 04:08 03101/87 04:24 0.27 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

08/31/90 02:08 09/01/90 03:26 25.30 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 SRO 

02103/89 23:03 02/04/89 13:15 14.20 STARTED/SECURED 33 CHGP FOR IS PRESS TEST CSAPCH3 SRO 

07/09/90 09:57 07/09/90 10:15 0.30 STARTED/SECURED 33 CHGP FOR MAINT CSAPCH3 SRO 

01/31/85 22:20 01/31/85 22:23 0.05 STARTED/SECURED 33 CHGP FOR MTC CSAPCH3 SRO 

11/25/88 11:58 11/25/88 11:59 0.02 STARTED/SECURED 33 CHGP FOR MTC CSAPCH3 SRO 

04/25/90 02:31 04/25/90 03:22 0.85 STARTED/SECURED 33 CHGP FOR MTC (ON RECIRC) CSAPCH3 SRO 

08/15/90 19:40 08/15/90 19:43 0.05 STARTED/SECURED 33 CHGP FOR MTC BREAKIN CSAPCH3 SRO 

- 07/08/88 10:36 07/22/88 18:36 344.00 STARTED/SECURED 33 CHGP FOR PT CSAPCH3 SRO 

07/12/90 13:47 07/12/90 13:51 0.07 STARTED/SECURED 33 CHGP ON RECIRC FOR MTC CSAPCH3 SRO 

01/16/87 12:43 01/16/87 13:27 0.73 STARTED/SECURED 33 CHGP WITH RECIRC OPEN CSAPCH3 SRO 

08/28/89 12:02 09/20/89 20:50 560.80 STARTED/TRIPPED 33 CHGP CSAPCH3 SRO 

09/21/89 10:51 09/21/89 10:51 0.00 STARTED/TRIPPED 33 CHGP CSAPCH3 SRO 

09/21/89 13:40 09/21/89 13:40 0.00 STARTED/TRIPPED 33 CHGP CSAPCH3 SRO

03/21/88 01:52 
12/06/86 15:36



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description 
Notes Source 

CVC MD' 01/02/87 21:17 01/02/87 21:37 0.33 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

VC M.DP 01/10/87 13:29 01/14/87 17:58 100.48 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

C VMDP Dp 04/07/87 08:35 04/07/87 08:40 0.08 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

/VC MDP 04/11/87 01:50 04/11/87 02:05 0.25 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

C .MDP ' 04/11/87 02:20 04/11/87 02:35 0.25 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

C.. MDP . .04/11/87 02:50 04/11/87 03:05 0.25 STARTED/SECURED 33 CHGP CSAPCH3 CCP 

C .C MDP 04/11/87 04:10 04/11/87 05:02 0.87 STARTED/SECURED 33 CHGP CSAPCH3 CCP 

CC MDP 11/25/87 18:35 11/25/87 21:25 2.83 STARTED/SECURED 33 CHGSR 

CV- MDP -04/07/88 10:36 04/07/88 12:45 2.15 STARTED/SECURED 33 CHGP C H3 CCP 

C-. MDPI 04/13/88 00:31 04/13/88 00:35 0.07 STARTED/SECURED 33 CHGP CSAPCH3CCP 

&C ....MDP - 06/20/88 02:10 06/30/88 12:08 249.97 STARTED/SECURED 33 CHGP ... CH3 CCPSR 

Cd .MDP 11/28/88 14:25 11/28/88 14.30 0.08 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

6/C - MDP -......... 1 1/29/88 10:00 11/29/88 10:05 0.08 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC MDP _ 08/18/89 02:25 08/18/89 02:35 0.17 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CV MDP 09/28/89 13:06 09/28/89 13:25 0.32 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

/... MDP . 10/17/89 18:25 10/17/89 18:53 0.47 STARTED/SECURED 33 CHGP CSAPCH3 CCP -SRO 

VC. MDP 10/17/89 20:20 10/17/89 21:40 1.33 STARTD/SECURED 33 CHGP CSAPCH3 CCP SRO 

C.. MDP 10/18/89 00:33 10/18/89 00:36 0.05 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC MiP .. 10/18/89 00:49 10/18/89 00:53 0.07 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC MDP 10/18/89 01:32 10/18/89 01:36 0.07 STARTED/SECURED 33 CHGP CSAPCH3 CCP 

-V MDP . .. 10/20/89 01:15 10/20/89 01:45 0.50 STARTED/SECURED 33 CHGPP C 

CVC.... MP .01/29/90 12:27 03/06/90 09:12 860.75 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

VC MD .- 03/02/90 05:05 03/02/90 05:20 0.25 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

VC DI- 05/10/90 17:40 05/10/90 17:45 0.08 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC MD-P 06/22/90 02:11 06/22/90 10:35 8.40 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

VC MDI 07/12/90 20:45 07/13/90 20:29 23.73 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

VC. MD. 07/19/90 12:18 07/19/90 13:12 0.90 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

V IDI 07/23/90 14:15 07/23/90 18:27 4.20 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

VC-- M-DI'P . -07/26/90 09:51 07/26/90 09:59 0.13 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

C .VC MI'- 08/16/90 20:10 08/23/90 16:50 164.67 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC MDI' . 09/01/90 18:05 09/01/90 18:20 0.25 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CV-C MDI' -P..........08/29/91 04:28 08/30/91 00:51 20.38 STARTED/SECURED 33 CHGP CSAPCH3 CCP ___SRO 

C-VC- MI 11/05/91 12:35 11/05/91 12:37 0.03 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC I-- 6 . 11/05/91 12:305/91 5/91 12:41 0.07 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CC... MDI' 12/04/91 15,19 12/05/91 08:50 17.52 STARTED/SECURED 33 CHGP CSAPCH3 CCP SRO 

CVC-- MDI......... 12/05/91 11:50 12/07/91 21:50 58.00 STARTED/SECURED 33 CHGP CSAPCH3 CCP 

CVC--- MDP 07/03/90 19:30 07/03/90 19:42 0.20 STARTED/SECURED 33 CHGP CSAPCH3 CCI' 

C.... MDI' 12/20/91 11:45 12/20/91 00:00 STARTED/SECURED 33 CHGP.  

CVC MDP' 11/20/89 01:45 12/16/89 16:50 639.08 STARTED/SECURED 33 CHGP (LEAK) CSAPCH3 CCP 

C-VC MDPI - 119813/29/881315 29/88 13:45 0.50 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 CCP 

CVC .. MDP 11/29/88 17:30 11/29/88 17:58 0.47 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 CCP0 

CVC-- MDP 11/29/88 20:08 11/29/88 20:46 0.63 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 CCP
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Table F3 System Operation Log 

EQ Type Start Date End Date Duration Event Description Notes ource 

MDP 11/29/88 21:20 11/29/88 21:48 0.47 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 CCP SRO 

MDP 04/23/91 00:30 04/23/91 01:20 0.83 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 CCP SRO 

MDP 12/20/91 08:50 12/20/91 09:55 1.08 STARTED/SECURED 33 CHGP FOR BREAK IN CSAPCH3 CCP SRO 

MDP 06/26/90 02:16 06/27/90 21:45 43.48 STARTED/SECURED 33 CHGP FOR BREAK IN DUE TO SMALL CSAPCH3 CCP SRO 

PACKING LEAK.  

M-P- 08/24/90 21:10 08/29/90 09:35 108.42 STARTED/SECURED 33 CHGP IN RECIRC CSAPCH3 CCP 

MDP 10/18/89 01:45 0/18/89 05:26 3.68 STARTED/SECURED 33 CHGP ON RECIRC CSAPCH3 CCP SRO 

MDP 07/07/90 14:37 07/07/90 21:35 6.97 STARTED/SECURED 33 CHGP ON RECIRC CSAPCH3 CCP SRO 

MDP 08/16/90 17:27 08/16/90 17:58 0.52 STARTED/SECURED 33 CHGP ON RECIRC FOR MTC BREAKIN CSAPCH3 CCP SRO 

MDP 01/02/87 23:55 01/07/87 13:16 109.35 STARTED/RIPPED 33 CHGP CSAPCH3 CCP SRO 

MDP 04/20/91 02:42 04/20/91 04:05 1.38 STARTED/SECURED 33 CHGP CSAPCH3 CCP, ASSUME 33 CCP AT SRO 

MP 11/25/87 06:00 11/25/7 18:14 12.23 STARTED/SECURED 33 CHGP CSAPCH3 ET CCP SRO 
MDP_ 068-/17/89 20:08 068/18/89 00.05 3.95 STARTE=DISECURED 33 CHGP CSAPCH3 ET CCP SRO 

MDP 09/27/89 00:36 09/28/89 13:05 36.48 STARTED/SECURED 33 CHGP CSAPCH3 ET CCP SRO 

MDP 04/16/90 10:50 04/22/902040 153.83 STARTED/SECURED 33 CHGP CSAPCH3 ET CCP SRO 

MDP 04/22/90 08:17 04/22/90 20:40 12.38 STARTEDI31 33 CHGP CSAPCH3 ETR PO TRO 
WIDP _ 04/25/90 09.03 064/25/901612 7.15 STARTED/SECURED 33 CHGP CSAPCH3 ET CCP SRO 

31 CP 06/21/90 18:28 06/22/90 01:50 7.37 STARTED/SECURED 33 CHGP CSAPCH3 ET CCP 

3 DP 02/26/91 19:08 03/15/91 11:37 400.48 STARTED/SECURED 33 CHGP CSAPCH3 ET CCP SRO 
MDP - 04/12/91 20:12 04/16/91 03:47 79.58 STARTED/SECURED 33 CHGP CSAPCH3 ET CCP SRO 

MDP 04/23/91 09:10 04/30/91 10:55 169.75 STARTED/SECURED 33 CHGP CSAPCH3 ET CCP SRO 

MDjP__ 065/25/911023 06/10/91 00:10 373.78 STARTED/SECURED 33 CHGP CSAPCH3 ET CCP SRO 

MODP 067/30/910435 068/13/91 02.58 334.38 S TARTED/SECURED 33 CHGP CSAPCH3 ET CCP SRO 

MDP 107/99 1620 07/23/90 13:55 461.00 STARTED/SECURED 33 CHGP FO U-NCSAPCH3 ET CCP SRO 

MDP _ 107/10 16:20 11/26/91 17:15 461.00 STARTED/SECURED 33 CHGP FO U-NCSAPCH3 ET CCP SRO 

MDP 07/23/90 18:50 07/23/90 00:00 STARTED/SECURED 33 CHGP CSAPCH3 ETNG, CCP SRO 

MDP 02/04/89 13:15 020191:5 4.00 SARTED/'SECURED 31 CHGP CSAPCH3 ETNG, NEXT START TIME SRO 

MDP _ 0-4/29/88 13-. 528 525 304.00 STARTED/SECURED 33 CHGP CSAPCH3 ST CCP SRO 

MDP, -u ol39 005 090/. Vu.0 STARTED/SECURED 33 CHGP CSAPCH3 ST CCP SRO 

MIDP 11Tj/25/87 22:05 -j11126/87 04:08 6.05 S TARTED/SECURED 33 CHGP CSApCH3 ST CCP SRO 

MDP- 0668-/10/89 12:A10 08/10/89 17:50 5.67 STARTED/SECURED 33 CHGP CSAPCH3 ST CCP SRO 

MD6P _ 05/10/90 17:52 065-/23/90 02.05 296.22 STARTE/CUD 33 CHGP CSAPCH3 ST CCP SRO_ 

MDP 06/21/90 04:10 06/21/90 17:40 13.50 STARTED/SECURED 33 CHGP CSAPCH3 ST CCP SRO 

MDP 07/13/90 21:10 07/14/90 00:35 3.42STARTED/SECURED 33 CHGP CSAPCH3 ST CCP SRO 

MDP 09/01/90 18:35 09/14/90 22:33 315.97 STARTED/SECURED 33 CHGP CSAPCH3 ST CCP SRO 

MD-P 068/16/91 08:32 08/17/91 09:00 24.47 STARTED~/SECURED 33 CHGP CAPCH3 ST CCP S'RO0 

MD-P 065125/90 17:22 06/02/90 03:05 177.72 STARTED/SECURED 33 CHGP FOR BREAK IN CAPCH3 ST CCP SRO 

MDP 1i1/22/87 00:00 11/22/B7 19:30 S§TARTED/SECURED 33 CHGP CSAPCH3 STNG SRO 

S1 -RCP 05-/20/91 1424 05/20/91 14:25 -0.02 STARTED/SECURED 31 RCP AS PER SOP-RCS-1 & SOP-RCS-9 RCPCP1 

31 RCP 09/28/90 17:38 09/28/90 17:40 0.03 BUMPED 31 RCP FOR ROTATION RCPCPC1 

31 R C P 01/22/85 21:27 06/08/85 06:26 .3272.98 STARTED/SECURED 31 RCP RCPCPC1 

31 RCP 09/25/85 23:20 0/26/86 06:17 5094.95 STARTED/SECURED 31 RCP RCPCPC1
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31 RCP 05/14/86 18:48 05/14/86 18:52 
31 RCP 05/16/86 23:02 05/18/86 07:50 
31 RCP 05/18/86 16:31 05/20/86 02:40 
31 RCP 05/21/86 17:49 07/06/86 22:09 

31 RCP 09/02/86 02:40 01/31/87 21:07 

31 RCP 02/02/87 00:29 02/11/87 13:57 

31 RCP 02/13/87 00:38 03/27/87 22:19 

31 RCP 04/03/87 03:59 05/02/87 09:19 

31 RCP 08/21/87 03:02 08/21/87 03:03 
31 RCP 08/21/87 18:52 08/21/87 19:15 

31 RCP 08/23/87 13:05 08/30/87 15:39 

31 RCP 09/03/87 01:39 05/11/88 12:25 

31 RCP 05/25/88 10:36 05/25/88 10:41 

31 RCP 05/27/88 18:00 06/14/88 22:28 
31 RCP 06/15/88 15:48 10/11/88 07:55 
31 RCP 11/18/88 13:43 11/18/88 13:44 
31 RCP 11/21/88 06:18 02/04/89 05:50 
31 RCP 06/15/89 05:47 10/20/89 13:30 

31 RCP 03/20/90 08:40 03/20/90 14:15 

31 RCP 04106/90 21:19 04/07190 11:50 
31 RCP 04/07/90 13:30 06/30/90 01:10 
31 RCP 06/30/90 16:38 09/15/90 03.37 
31 RCP 12/07/90 11:56 12/07190 12:01 
31 RCP 12/14/90 05:40 12/14/90 09:35 
31 RCP 10/27/91 12:20 10/27/91 14:30 
31 RCP 11/01/91 22:45 11/0291 15:31 
31 RCP 09/22/85 12:25 09/25/85 21:38 
31 RCP 09/25/85 23:15 09/25/85 23:16 

31 RCP 05/22/91 14:59 10/24/91 23:55 
31 RCP 05/24/88 22:24 05/24/88 22:25 

31 RCP 11/19/88 07:20 11/19/88 07:21 

31 RCP 06/08/89 09:06 06/08/89 09:07 

31 RCP 03/18/90 17:04 03/1 8/90 17:05 
31 RCP 041/021/90 05:20 04/02/90 05:25 

31 RCP 09/20/85 15:08 09/20/85 15:09 
31 RCP 04/01/87 17:57 04/01/87 18:01 
31 RCP 03/17/90 12:38 03/17/90 12:39 

05/14/86 06:01 05/14/86 06:03 
04/01/87 10:56 04/01/87 10:58 
12/07/90 05:45 12/07/90 05:47 
09/14/85 18:35 09/14/85 18:37 

08/02/85 18:00 08/02/85 18:02
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0.08 
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0.02 

3728.9 
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STARTED/SECURED 31 RCP 
STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 
STARTE=D/SECURED 31 RCP 

START ED/SECURED 31 RCP 

STARTE=D/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTFD/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 

STffARTED/SECURED 31 RCP 
SSTARTED/SECURED 31 RCP 

SSTARTEDISECURED 31 RCP 
8STARTED/SECURED 31 RCP 

2STARTED/SECURED 31 RCP 

STARTED/SECURED 31 RCP 
STARTEDISECURED 31 RCP 
STARTED/SECURED 31 RCP 

2 STARTED/SECURED 31 RCP 
3 5S1AKRTEDISECURED 31 RCP AS PER SOP-RCS-1 

2 STARTED/SECURED 31 RCP FOR 1 MIN

0.02ISTARTED/SECURED 31 RCP FOR 1 MIN

fii2 ;TARTED/SECURED 31 RCP FOR 1 MIN 
n.081 STARTED/SECURED 31 RCP FOR 5 MINRU 

1 0.08 TARTEflISF0JRED 31 RCP FOR 5 MIN RUN
n I_ -T- - --'.II= 1 C ORIMI U

0.07 STARTED/SECURED 31 RCP TO DEGAS RCS

n0n O-ADTr)UMPE P1D 31 RCP FR3 E U 
0.03 BUMPED 31 RCP 
0.03 [BUMPED 31 RCP 

0.031 BUMPED 31 RCP FOR VENT RCS
0.03BUMPED 31 NRPi
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System __________ Start__DateeI RENVE Lype LEVELALARMRCPCPC1 2 MIN
05/24/IRH 1T311 UDIZq1oo 1I:

88 15:38 05248 15: 4IIAO 1 9.A3

o-,aa

1 IIR~Q AAA"A STARTED/SECURED 31 RCP
1028 2:3- TARTEflI5FflI REf 31 RCP- IE

RCPCPC1 ETNG

RCP 11/03/91 20:51 11/03/91 00:00 STARTED/SECURED 31 RCP RCPCPC1 ETNG 

RCP 04/06/90 21:47 09/15/90 03:04 3869.28 RESTART/SECURED 32 RCP RCPCPC2 

RCP 09/25/85 21:28 09/25/85 23:16 1.80 STARTED/SECURED 32 RCP RCPCPC2 

RCP 05/14/86 09:50 05/14/86 09:51 0.02 STARTED/SECURED 32 RCP RCPCPC2 

RCP 05/14/86 20:27 05/14/86 20:31 0.07 STARTED/SECURED 32 RCP RCPCPC2 

RCP 05/16/86 17:40 05/18186 07:50 38.17 STARTED/SECURED 32 RCP RCPCPC2 

RCP 05/18/86 16:33 07/06/86 22:18 1181.75 STARTED/SECURED 32 RCP RCPCPC2
rIniolaA 0~AA

1 F 
31F 
31F 
32F 
32F 
2 F 

32F 
32F 
j2F

A3'19 7 IR7 10-'3

AR/(A2R7 13:03 710.47 STARTED/SECURED 32 RCP
-P~ ~~~~~~~~f -0/28 2:50/0/71:0 1.7STARTED/JSECURED 32RC
0011l'01l07 4O0" A

001)4107 93~fl

AARI9AlR7 1Q'KQ

082187 21:08
nlR/22IR7 flN'nfl

2.95 STARTED/SECURED 32 RCP
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

PPR 09/15/85 00:27 09/15/85 00:29 0.03 BUMPED 32 RCP RCPCPC2 2 MIN 

PPR 04101187 03:08 04/01/87 03:10 0.03 BUMPED 32 RCP RCPCPC2 2 MIN 

PPR 09/28/90 13.30 09/28/90 13:32 0.03 BUMPED 32 RCP RCPCPC2 2 MIN 

PPR 12/06/90 16:20 12/06/90 16:22 0.03 BUMPED 32 RCP RCPCPC2 2 MIN 

PPR 32 RCP 05/19/91 22:12 05/19/91 22:14 0.03 BUMPED 32 RCP RCPCPC2 2 MIN 

PPR 03/31/87 03:16 03/31/87 03:18 0.03 BUMPED 32 RCP FOR ROTATION CHECK PC2 2 MIN 

PPR 32 RCP 10/23/89 11:54 10/23/89 00:00 STARTED/SECURED 32 RCP RCPCPC2 ETNG 

PPR 32 RCP 11/03/91 20:53 11/03191 00:00 STARTED/SECURED 32 RCP RCPCPC2 ETNG 

PPR 32 RCP 04/26/86 00:00 04/26/86 06:20 STARTED/SECURED 32 RCP RCPCPC2 STNG 

PPR 32 RCP 05/02/87 00:00 05/02/87 13:03 STARTED/SECURED 32 RCP RCPCPC2 STNG 

PR 33 RCP 09/25/85 19:41 09/25/85 23:47 4.10 STARTED/SECURED 33 RCP RCPCPC3 

1PR 33 RCP 09/26/85 00:40 10/01/85 09:18 128.63 STARTED/SECURED 33 RCP RCPCPC3 
PPR 33 RCP 05/14/86 13:50 05/14/86 13:52 0.03 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 05/14/86 22:27 05/14186 22:32 0.08 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 05/16/86 23:04 05/18/86 11:18 36.23 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 05/18/86 16:29 07/10/86 13:33 1269.07 STARTED/SECURED 33 RCP RCPCPC3 

PR 33 RCP 09/02/86 11:58 03/27/87 19:22 4951.40 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 04/02/87 22:14 05/02/87 09:19 707.08 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 08/20/87 22:47 08/20/87 22:48 0.02 STARTED/SECURED 33 RCP RCPCPC3 

1PR 33 RCP 08/21/87 15:45 08/21/87 16:14 0.48 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33RCP 08/21/87 20:50 08/21/87 21:28 0.63 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 08/22/87 00:13 08/22/87 00:30 0.28 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 08/22/87 04:38 08/22/87 13:35 8.95 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 08/23/87 12:35 05/11/88 14:00 6289.42 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 05/26/88 03:14 05/1261/88 18:25 15.18 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 05/26/88 18:38 10/11/88 07:00 3300.37 STARTED/SECURED 33 RCP RCPCPC3 

SPR 33 RCP 10/22/88 12:31 10/22/88 23:54 11.38 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 11/18/88 17:58 11/18/88 18:23 0.42 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 11/21/88 01:27 02/04/89 10:45 1809.30 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 03/14/90 21:57 03/14/90 22:05 0.13 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 03/20/90 08:08 03/20/90 08:44 0.60 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 03/20/90 14:10 03/20/90 16:01 1.85 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 03/20/90 22:00 03/20/90 22:20 0.33 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 04/03/90 09:10 04/03/90 09:15 0.08 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 04/04/90 06:13 04/04/90 19:15 13.03 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 04/04/90 23:03 04/07/90 22:12 71.15 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33RCP 06/30/90 16:39 09/16/90 01:36 1856.95 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 12/07/90 09:33 12/07/90 09,38 0.08 STARTEDISECURED 33 RCP RCPCPC3 

PPR 33 RCP I 03/21/91 15:00 03/24/91 13:30 70.50 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 05/20/91 21:38 05/20/91 21:39 0.02 STARTED/SECURED 33 RCP RCPCPC3 

-PPR 33 RCP 05/22/91 17:52 10/19/91 17:30 3599.63 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 10/22/91 14:00 10/23/91 11:36 21.60 STARTED/SECURED 33 RCP RCPCPC3

F-128



Table F3 System Operation Log

End Date Duration Event Description
I I ^LJ1Q A. 1- ml r

___________ 12:1AL............
3RCP RCPCPC3

5 00:46 VVZIII_0_ 14:;;; 1,C. -IIU U I|\FN ........

Ut 4/ Q I U l I4:41 0.U6 1 :2 1 . ,-- - - -

09/20/85 12:45 09/20/85 12:46 0.02 STARTED/SECURED 33 RCP FOR 1 MIN RCPCPC3 

05/24/88 17:24 05/24/88 17:25 0.02 STARTED/SECURED 33 RCP FOR 1 MIN RCPCPC3 

05/25/88 02:56 05/25/88 02:57 0.02 STARTED/SECURED 33 RCP FOR 1 MIN RCPCPC3 
.... ......... .. ... - - - - - - - - - - - - - - - - - - - m -r m' £t,
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Svstem EQ Type Start Date
1AP)AlQ1 I1'flPPR 

PPR 
PPR 
PPR 
PPR 
PPR 
PPR

09/21/8
33 RCP 
33 RCP 
33 RCP 
33 RCP 
33 RCP 
33 RCP 
33 RCP 11/19/88 06:04 A nj _ZTA0 T n-1 ]rF"=nA| IRF D VD IC I- RAWMI1 4 m nica na nr

PrDporq1 f) rAD'r-rlr'PI Dr''A , DrD nM I RIIM

NOteS

1fIms1o1 U1::17

PPR 33 RCP 06/08/89 U:49 UOIUOIOu u/Jou. V.ur . ...  

PPR 33 RCP 03/18190 20:56 03/18/90 20:57 0.02 STARTED/SECURED 33 RCP FOR 1 MIN RCPCPC3 

PR 33 RCP 06/09/89 23:34 10/21/89 00:21 3192.78 STARTED/SECURED 33 RCP FOR HEATUP TO 185 DEGREES RCPCPC3 

PPR 33 RCP _ 04/01/87 16:59 04/01/87 17:05 0.10 STARTED/SECURED 33 RCP TO DEGAS RCS RCPCPC3 

PPR 11/18/88 18:15 11/18/88 18:16 0.02 BUMPED 33 RCP FOR 30 SEC RCPCPC3 1 MIN 

PPR 06/06/89 19:10 06/06/89 19:11 0.02 BUMPED 33 RCP FOR 30 SEC RCPCPC3 1 MIN 

PR 04/01/87 05:19 04/01/87 05:21 0.03 BUMPED 33 RCP RCPCPC3 2 MIN 

PPR 03/14/90 20:00 03/14/90 20:02 0.03 BUMPED 33 RCP RCPCPC3 2 MIN 

PPR __03/17/90 19:35 03/17/90 19:37 0.03 BUMPED 33 RCP RCPCPC3 2 MIN 

PPR 12/06/90 21:25 12/06/90 21:27 0.03 BUMPED 33 RCP RCPCPC3 2 MIN 

PPR 33 RCP 05/20/91 04:25 05/20/91 04:27 0.03 BUMPED 33 RCP RCPCPC3 2 MIN 

PPR 09/15/85 17:40 09/15/85 17:42 0.03 BUMPED 33 RCP FOR RCS VENT RCPCPC3 2 MIN 

PPR 03/31/87 01:48 03/31/87 01:50 0.03 BUMPED 33 RCP FOR ROTATION CHECK RCPCPC3 2 MIN 

PPR 33 RCP 10/01/85 10:30 10/01/85 00:00 STARTED/SECURED 33 RCP RCPCPC3 ETNG 

PPR 33 RCP ___ 10/23/89 10:33 10/23/89 00:00 STARTED/SECURED 33 RCP RCPCPC3 ETNG 

PPR 33 RCP 04/08/90 00:45 04/08/90 00:00 STARTED/SECURED 33 RCP RCPCPC3 ETNG 

PPR 33 RCP 12/15/90 02:35 12/15/90 00:00 STARTED/SECURED 33 RCP RCPCPC3 ETNG 

PPR 33 RCP 10/26/91 08:59 10/26/91 00:00 STARTED/SECURED 33 RCP RCPCPC3 ETNG 

PPR 34 RCP 05/14/86 21:22 05/14/86 21:27 0.08 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 05/15/86 09:25 05/15/86 09:27 0.03 STARTED/SECURED 34 RCP RCPCPC4 

PR 34 RCP 05/27/86 18:35 07/16/86 06:42 1188.12 STARTED/SECURED 34 RCP RCPCPC4 

PR 34 RCP 09/01/86 19:23 03/28/87 12:10 4984.78 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 04/01/87 14:26 04/01/87 14:35 0.15 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 04/01/87 19:48 05/04/87 07:18 779.50 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 08/21/87 00:31 08/21/87 00:32 0.02 STARTED/SECURED 34 RCP RCPCPC4 

PPR-- 34 RCP 08/21/87 12:47 08/21/87 13:15 0.47 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 08/21/87 16:48 08/21/87 17:00 0.20 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 08/21/87 21:34 08/21/87 21:54 0.33 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 08/22/87 02:12 08/22/87 02:54 0.70 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 08/22/87 14:30 08/23/87 06:08 15.63 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 08/23/87 12:15 08/31/87 00:25 180.17 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 09/03/87 00:55 05/13/88 07:35 6078.67 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 05/13/88 00:00 05/13/88 07:35 7.58 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP__ 05/26/88 18:25 05/26/88 18:38 0.22 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 05/26/88 20:10 05/26/88 20:35 0.42 STARTED/SECURED 34 RCP RCPCPC4

a I MM! r-u1Qr-% ur-.,L;Lj 'I-
PrG Ufrl'TA gT[-Illr l--I

"

"1 IIJl--I 1 44 I'Ll 5,/XX

Irl£ rr A Ig IJ . r (] 1111-4 I /],1, I I--I I1 1--1- [i II'(pI I .'l ' I'(t . I-"

Mlrlrlj



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

PPR 34 RCP 05/27/88 23:20 10/11/88 07:40 3272.33 STARTED/SECURED 34 RCP RCPCPC4 
PPR 34 RCP 11/19/88 16:00 02/05/89 15:30 1871.50 STARTED/SECURED 34 RCP RCPCPC4 
PPR 34 RCP 06/14/89 04:00 06/14/89 05:55 1.92 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 06/15/89 05:42 10/21/89 12:00 3078.30 STARTED/SECURED 34 RCP RCPCPC4 
PPR 34 RCP 10/22/89 16:21 03/06/90 04:28 3228.12 STARTED/SECURED 34 RCP RCPCPC4 

PR 34 RCP 03/20/90 07:42 03/20/90 08:10 0.47 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 03/20/90 22:19 03/20/90 22:38 0.32 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 03/21/90 03:10 03/21/90 03:32 0.37 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 04/02/90 19:57 04/02/90 20:02 0.08 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 04/03/90 11:55 04/04/90 23:06 35.18 STARTED/SECURED 34 RCP RCPCPC4 
PPR 34 RCP 04/06/90 21:15 04/07/90 16:19 19.07 STARTED/SECURED 34 RCP RCPCPC4 

PR 34 RCP 04/07/90 18:56 04/07/90 19:04 0.13 STARTED/SECURED 34 RCP RCPCPC4 
PPR 34 RCP 04/07/90 21:39 09/15/90 04:04 3846.42 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 12/07/90 18:48 12/07/90 18:53 0.08 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 12/07/90 21:50 12/08/90 19:26 21.60 STARTED/SECURED 34 RCP RCPCPC4 
PPR 34 RCP 12/12/90 18:00 12/15/90 20:36 74.60 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 03/21/91 15:00 03/28/91 08:04 161.07 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 05/20/91 18:15 05/20/91 18:16 0.02 STARTED/SECURED 34 RCP RCPCPC4 
PPR 34 RCP 09/21/85 15:18 09/26/85 00:45 105.45 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 06/09/89 22:19 06/09/89 22:24 0.08 STARTED/SECURED 34 RCP DUE TO LO SEAL RETURN FLOW RCPCPC4 
PPR 34 RCP 05/25/88 05:45 05/25/88 05:53 0.13 STARTED/SECURED 34 RCP DUE TO LOW SEAL RETURN FLOW RCPCPC4 

PPR 34 RCP 05/26/88 02:09 05/26/88 03:15 1.10 STARTED/SECURED 34 RCP DUE TO LOW SEAL RETURN FLOW RCPCPC4 
0PR 34 RCi 05/24/88 19:43 05/24/88 19:44 0.02 STARTED/SECURED 34 RCP FOR 1 MIN RCPCPC4 

PPR 34 RCP 11/19/88 05:11 11/19/88 05:12 0.02 STARTED/SECURED 34 RCP FOR 1 MIN RCPCPC4 

PPR 34 RCP 06/08/89 13:05 06/08/89 13:06 0.02 STARTED/SECURED 34 RCP FOR 1 MIN RCPCPC4 

PPR 34 RCP 03/18/90 22:06 03/18/90 22:08 0.03 STARTED/SECURED 34 RCP FOR 2 MIN RCPCPC4 

PPR 34 RCP 03/14/90 14:55 03/14/90 15:16 0.35 STARTED/SECURED 34 RCP MOTOR RCPCPC4 

PPR 06/06/89 22:41 06/06/89 22:42 0.02 BUMPED 34 RCP FOR 30 SEC RCPCPC4 1 MIN 

PPR 34 RCP 03/20/90 14:35 03/20/90 14:36 0.02 STARTED/SECURED 34 RCP RCPCPC4 1 MIN 

PPR 34 RCP 03/20/90 14:35 03/20/90 14:36 0.02 STARTED/SECURED 34 RCP RCPCPC4 1 MIN 

PPR 34 RCP 11/19/88 01:29 11/19/88 01:30 0.02 STARTED/SECURED 34 RCP FOR 30 SEC RCPCPC4 1 MIN 

PPR 09/15/85 03:48 09115/85 03:50 0.03 BUMPED 34 RCP RCPCPC4 2 MIN 

PPR 04/01/87 08:30 04/01/87 08:32 0.03 BUMPED 34 RCP RCPCPC4 2 MIN 

PPR 05/24/88 15:05 05/24/88 15:07 0.03 BUMPED 34 RCP RCPCPC4 2 MIN 

PPR 03/18/90 04:09 03/18/90 04:11 0.03 BUMPED 34 RCP RCPCPC4 2 MIN 

PPR 12/07/90 01:19 12/07/90 01:21 0.03 BUMPED 34 RCP RCPCPC4 2 MIN 

PPR 34 RCP 05/17/91 19:13 05/17/91 19:15 0.03 BUMPED 34 RCP FOR ROTATION RCPCPC4 2 MIN 

PPR 03/14/90 08:36 03/14/90 08:38 0.03 BUMPED 34 RCP MOTOR RCPCPC4 2 MIN 

PPR 34 RCP 05/14/86 12:20 05/14/86 12:22 0.03 STARTED/SECURED 34 RCP RCPCPC4 2 MIN 

PPR 34 RCP 12/15/90 21:19 12/15/90 00:00 STARTED/SECURED 34 RCP RCPCPC4 ETNG 

PPR 34 RCP 05/21/91 05:59 05/21/91 00:00 STARTED/SECURED 34 RCP RCPCPC4 ETNG 

PPR 31 RCP 03/21/91 15:00 03/24/91 10:43 67.72 STARTED/SECURED 31 RCP RCPCPC4 ST USING CCR LOG
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

PPR 34 RCP 04/26/86 00:00 04/26/86 08:30 STARTED/SECURED 34 RCP RCPCPC4 STNG 

PPR 34 RCP 06/08/85 20:10 06/10/85 14:58 42.80 STARTED/SECURED 34 RCP SS LOG UNIT COLD S/D 

PPR 31 RCP 10/13/88 03:20 10/20/88 03:29 168.15 STARTED/SECURED 31 RCP RCPCPC1 

PPR 31 RCP 04/08/91 00:53 05/12/91 08:53 824.00 STARTED/SECURED 31 RCP RCPCPC1 

PPR 31 RCP 10/12/88 22:52 10/20/88 05:34 174.70 STARTED/SECURED 31 RCP RCPCPC1 SS LOG UNIT TRIPPED 

PPR 32 RCP 04/08/91 01:09 05/12/91 08:53 823.73 STARTED/SECURED 32 RCP RCPCPC2 

PPR 32 RCP 12/28/90 21:05 12/28/90 00:00 STARTED/SECURED 32 RCP RCPCPC2 

PPR 32 RCP 10/15/88 01:20 10/20/88 06:05 124.75 STARTED/SECURED 32 RCP RCPCPC2 ETNG 

PPR 32 RCP 04/07/91 17:45 05/13/91 14:09 860.40 STARTED/SECURED 32 RCP RCPCPC2 SS LOG UNIT TRIPPED 

PPR 33 RCP 05/06/88 18:38 10/13/88 11:05 3832.45 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 10/13/88 05:44 10/13/88 11:08 5.40 STARTED/SECURED 33 RCP RCPCPC3 

PPR 33 RCP 04/05/91 06:30 04/08/91 17:33 83.05 STARTED/SECURED 33 RCP RCPCPC3 SS LOG UNIT TRIPPED 

PPR 34 RCP 04/08/91 20:18 04/08/91 20:29 0.18 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 04/08/91 21:25 05/12/91 18:02 812.62 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 04/08/91 20:56 04/08/91 21:06 0.17 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 06/07/85 19:29 06/08/85 06:26 10.95 STARTED/SECURED 34 RCP RCPCPC4 

PPR 34 RCP 06/07/85 19:29 06/08/85 02:55 7.43 STARTED/SECURED 34 RCP RCPCPC4 
PPR 34 RCP 06/07/85 19:29 06/08/85 07:17 11.80 STARTED/SECURED 34 RCP RCPCPC4 STNG 

RHR MDP 06/08/85 05:44 06/08/85 06:39 0.92 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 06/08/85 08:57 06/12/85 04:30 91.55 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 05/12/85 09:35 06/24/85 07:49 286.23 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RkHR MDP 07/08/85 10:58 08/07/85 09:19 718.35 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 09/05/85 11:05 09/10/85 09:46 118.68 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 09/10/85 09:56 09/10/85 09:57 0.02 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 09/10/85 11:21 09/10/85 16:08 4.78 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 09/10/85 17:10 09/11/85 08:38 15.47 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 09/11/85 08:58 09/11/85 13:00 4.03 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

HR MDP 09/11/85 13:20 09/12/85 09:26 20.10 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 09/12/85 09:32 09/12/85 14:32 5.00 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 09/12/85 16:30 09/16/85 11:02 90.53 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 09/16/85 23:42 09/17/85 19:25 19.72 STARTED/SECURED 31 RHRP ACAPRHI SRO 

RHR MDP 09/21/85 19:38 09/22/85 12:50 17.20 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 04/24/86 07:55 04/24/86 08:15 0.33 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 04/26/86 11:59 05/03/86 19:03 175.07 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 05/03/86 20:16 05/11/86 12:17 184.02 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 07/10/86 16:34 07/10/86 16:46 0.20 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 07/10/86 19:01 07/14/86 11:50 88.82 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 07/17/86 19:35 08/13/86 02:46 631.18 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 08/30/86 10:41 08/31/86 09:50 23.15 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 03/28/87 05:14 04/02/87 19:34 134.33 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 05/02/87 12:28 05/02/87 13:20 0.87 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 05/06/87 15:55 05/10/87 11:55 92.00 STARTED/SECURED 31 RHRP ACAPRH1 SRO
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Start Date End Date Duration Event Description INotes Source 

..a 7 -TADTErwIrEI IDrn 3 1 RHRD 1ACAPRH1 SRO
IUbIs IZ( ZeU:

06/30/87 18:17 
07/01/87 12:25 
07/07/87 03:23 
07/07/87 03:32 
07/31/87 03:05

UOI 1101 20:30
4 -- ~ 1 4 ,~-.-..,-.-rnnr-n, mrn 4

ufilill,' Ub:lib

07/07/87 03:16
07/07/87 03:24

1 07107107 1AA~ I

134.85 STARTED/SECURU 31 I'1-11R1-'
0.02 STARTED/SECURED 31 RHRP
8 I~TARTFflI~FflhJRFfl 31 RHRP 'S rauuI I *S.~J*J ~ ..................-..............- ~

System 

RHR 
RHR 
RHR _ 

RHR 
RHR 
RHR 
RHR 

RHR 
RHR 

RHR 

RHk ......  

RHR 
RHR 
RHR 
RHR 
RHR 

RHR 

RHR 
RHR_ 

RHR _ 

RHR 
RHR 
RHR _ 

RHR 
RHR 
RHR-
FRHR 

RHR 
RHR 

RHR 
RHR 
RHR 
RHR 

RHR 
RHR 
RHR 
RHR

EQ Type 

MOP MOP 
MOP 

MOP 
MOP 
MOP 
MOP 
MOP 
-M-D- ......  

M--- ..  

MOP 

MOP 
MOP 
MOP 
MOP 
MDP 
MOP 

N iop 

MOP 

MOP 

- MO-P 

MOP 
MOP 
MOP 
MOP 
MOP 
MOP 
MOP 
MOP 
MOP 
MOP 
MOP 
MOP 
MOP_ MDP 
MDP 
MDP 

MDP

t1ot4 417 4 f-£/fl

109.82 STARTED/SECURED 31 RHRP
40.47TSTARTED/SECURED 31 RHRP - ~--------.

32.35 STARTED/SECURED 31 RHtP
0~ I0TAOT~fl1cc('I ID~fl '~1 RWPP

ACAPRH1 
ACAPRH1 

ACAPRH1

KCAPRH1 
ACAPRH 1

76- 08/06/87 09:35 4047 STARTED/SECURED 31 RHRP
09.0./0... .. .... A r

U68/07/87 21:12 U III~ 08/1187 8 ;7.0,, ACAtPllRMl-/l~.I/ , \ 1.... ..  9363..... .. .. STAR.-./ E-,RED 31 RrRP
08/17/87 21:25 0.33 ISTARTEO/SECURED 31 RHRI-' 

S- - ---- 4 I- 
1.~.. - --

tARIIRIR97 9 '99 9 S3ISTARTFD/SECURED 31 RHRP ACAPRK1

SRO 
SRO 
SRO 
SRO

O 
SRO 
SRO

SRO

-_ -.- I-.- -- Io 450 ~~~~~~ ~ MLFrr 081/732I3SARE/EUE 1RR
9:31 
7:46 
0:00

10/11/88 10:25 
10/20/88 07:50 
10/21/88 10:33 
02/22/89 09:28 
02/22/89 12:09 
02/27/89 08:52 
05/21/89 03:07 
06/03/89 19:10 
0R/03/89 2320

08/22/87 16:31 21.OOISTARTEO/SECUREO 31 RHRP -I----------71 4 -- IJI..------------------. .~...-.-.

nAql9 "/9I7 AA. 't.

08/30/87 20:40

10/13/88 00:20
1 10191/89 1008 1

10/25/88 04:21
02/22/89 09:52
02/22/89 12:42 T

-08/22187~~~~M~rr~ 163I10 TRE/EUE 1RR

ACAPRH1ACAPRH1 
ACAPRH1 
ACAPRH1 

ACAPRH1

ACAPRH1

IACAPRnn 
ACAPRH1
ACAPK-1 
TACAPRH1

_ _ _ _ _ I.-

SRO
08/23/87 00:30 .73 STARTED/SECURED 31 RHRP 

------- r-
SRO 
SRO 
SRO 
SRO

SRO 
SRO 
SRO 
SRO 
SRO

R 73IS TARFI/S-(AJRIL) i1 I'KI-'

0.67 STARTED/SECURED 31 RHRP
37.92 STARTED/SECURED 31 RHRP
263OISTARTED/SECURED 31 RHRP

rI/2/8 1:0 ~TARTED/ECURE 31... RH.
89.80 [STARTED/SECURED 31 RI-IKI-'
0.40 STARTED/SECURED 31 RHRP
0.55 STARTED/SECURED 31 RHRP

02228 12:42 ~ ------------
02/27/89 09:09

F0/1/89 03:45
06/03/89 22:40

106/04/89 12:00

0.28ISTARTED/SECURED 31 RH1
0.63 STARTED/SECURED 31 RHRP
3.50 STARTED/SECURED 31 RHRP

12.67 STARTED/SECURED 31 RHRP
06/09/89 13:08 06/04/89 12:00 107 08 [STARTED/SECURED 31 RHRP

S.. ... ... . .. ... ...... .... ... . .~i o ... ......0 STAR1 ..S ... .. ..... 31 K Ann1 R"

--- 10/21/89 00:30 10/22/89 21:44 45.23 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

--03/18/90 13:35 03/19/90 02:22 12.78 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

.. 03/19/90 10:16 04/04/90 02:55 376.65 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

09/17/90 18:37 09/19/90 09:03 38.43 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

09/19/90 10:00 09/19/90 10:09 0.15 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

09/21/90 01:26 09/21/90 02:00 0.57 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

09/21/90 02:00 09/21/90 02:02 0.03 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

09/21/90 03:52 09/21/90 04:08 0.27 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

-09/21/90 11:18 09/21/90 11:21 0.05 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

09/21/90 15:45 09/21/90 15:56 0.18 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

11/04/90 21:15 11/04/90 21:58 0.72 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

11/26/90 10:13 11/26/90 10:32 0.32 STARTED/SECURED 31 RHRP ACAPRH1 S_RO 

12/03/90 08:45 12/04/90 11:52 27.12 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

12/06/90 04:24 12/11/90 21:12 136.80 STARTED/SECURED 31 RHRP ACAPRH1 S_RO 

12/11/90 22:23 12/13/90 23:15 48.87 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

03/25/91 19:30 03/28/91 19:47 72.28 STARTED/SECURED 31 RHRP ACAPRH1 SRO

05/22/91 09:23 176.78 STARTED/SECURED 31 RHRP
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07/07/87 03:16 -r I

UE I07/07/87 1005 .55 STARTED/SECURED 31 RHRP --- '

08/17/87 21:25 0.33 STARTED/SECURED 31 RHRP

T l inVV .............................

+._

10/13/88 00:20 37.92 STARTED/SECURED 31 RHRP

8.80 . . . .... . . .. 
6TAA 

/D/SEA 

E' 3r 

u 4

-

0.U0 I Ir. l]i l,-./ li!\ I\

11 . ;31-M I t-U/;31=L, UI t-U ,31 r nRr

vv, ACAPRH1
ACAMRHI

'ACPR I

ACAPKRI

ACAPRH1
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

RHR MDP 05/11/86 14:42 05/14/86 13:10 70.47 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 06/24/87 03:57 06/30/87 14:49 154.87 STARTED/SECURED 31 RHRP ACAPRH1 SRO 

RHR MDP 06/05/89 20:03 06/08/89 00:35 52.53 STARTED/SECURED 31 RHRP DUE TO SEAL PACKAGE LEAK ACAPRH1 SRO 

H R VDP 05/11/88 14:20 05/11/88 14:33 0.22 STARTED/SECURED 31 RHRP FOR CHEM SAMPLE ACAPRH1 SRO 

RHR MDP 11/03/90 20:08 11/03/90 20:55 0.78 STARTED/SECURED 31 RHRP FOR FLOW TEST ACAPRH1 SRO 

RHR MDP 10/23/91 08:49 10/23/91 08:52 0.05 STARTED/SECURED 31 RHRP FOR OPERABILITY ACAPRH1 SRO 

RHR MDP 03/28/87 02:22 03/28/87 02:37 0.25 STARTED/SECURED 31 RHRP FOR SAMPLE ACAPRH1 SRO 

RHR MDP 10/11/88 04:45 10/11/88 05:12 0.45 STARTED/SECURED 31 RHRP FOR SAMPLE ACAPRH1 SRO 

RHR VDP 10/20/88 05:53 10/20/88 06:10 0.28 STARTED/SECURED 31 RHRP FOR SAMPLE ACAPRH1 SRO 

RHR MDP _ 08/17/87 18:20 08/17/87 18:21 0.02 STARTED/SECURED 31 RHRP FOR TEST ACAPRH1 SRO 

RHR MDP 08/18/87 01:50 08/18/87 14:39 12.82 STARTED/SECURED 31 RHRP FOR TEST GROUP ACAPRH1 SRO 

RHR MDP 05/20/89 13:59 05/20/89 14:05 0.10 STARTED/SECURED 31 RHRP FOR TEST GROUP ACAPRH1 SRO 

RHR MDP 05/21/89 13:47 05/21/89 17:50 4.05 STARTED/SECURED 31 RHRP TO RECIRC RX VESSEL ACAPRH1 SRO 

RHR MDP 05/22/89 13:28 05/22/89 17:50 4.37 STARTED/SECURED 31 RHRP TO RECIRC RX VESSEL ACAPRH1 SRO 

RHR MDP 05/20/91 19:25 05/20/91 19:30 0.08 STARTED/SECURED 32 RHRP TO FLUSH HOT SPOT ON VLV 732 ACAPRH1 SRO 

RHR MDP 05/11/88 15:20 05/18/88 03:55 156.58 STARTED/TRIPPED 31 RHRP ACAPRH1 SRO 
RHR MDP 09/21/90 10:40 09/21/90 10:42 0.03 BUMPED 31 RHRP ACAPRH1 2 MIN SRO 

RHR MDP 09/21/90 11:41 09/21/90 11:43 0.03 BUMPED 31 RHRP ACAPRH1 2 MIN SRO 

RHR MDP 09/20/90 23:10 09/20/90 23:12 0.03 BUMPED 31 RHRP FOR ROTATION ACAPRH1 2 MIN SRO 

RHR MDP 09/20/90 23:25 09/20/90 23:27 0.03 BUMPED 31 RHRP FOR ROTATION ACAPRH1_2MIN SRO 

RHR MDP 12/06/90 04:15 12/06/90 04:17 0.03 BUMPED 31 RHRP FOR ROTATION ACAPRH1 2 MIN SRO 

RHR MDP 05/02/87 20:14 05/06/87 15:50 91.60 STARTED/SECURED 31 RHRP FOR TEMP EQUAL ACAPRH1 ETAS 32 RHR ST SRO 

RHR MDP 09/16/85 14:42 09/16/85 23:42 9.00 STARTED/SECURED 31 RHRP ACAPRH1 ETNG, USE NEXT START TIME SRO 

RHR MDP 08/30/87 22:30 09/03/87 22:30 96.00 STARTED/SECURED 31 RHRP ACAPRH1 SEE DAILY SRO 

RklHR MDP 05/18/88 07:00 05/26/88 20:02 205.03 STARTED/SECURED 31 RHRP ACAPRH1 ST AT 7:00, 31 RHRP WAS I/S SRO 

RHR MDP 03/03/90 16:00 03/12/90 13:30 213.50 STARTED/SECURED 31 RHRP ACAPRH1 USE RX S/D TIME AS ST SRO 

RHR MDP 06/12/85 04:40 06/12/85 09:35 4.92 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 06/24/85 07:49 07/08/85 10:58 339.15 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 08/07/85 09:19 09/05/85 11:05 697.77 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

R HR MDP 09/17/85 19:25 09/18/85 11:53 16.47 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 09/18/85 12:07 09/21/85 19:38 79.52 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 05/03/86 19:03 05/03/86 20:16 1.22 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 05/14/86 13:10 05/16/86 14:25 49.25 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 07/15/86 19:03 07/17/86 19:35 48.53 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 08/13/86 02:46 08/30/86 10:41 415.92 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 08/31/86 09:50 08/31/86 11:44 1.90 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 08/31/86 11:47 09/02/86 02:50 39.05 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 05/06/87 15:50 05/06/87 15:55 0.08 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 05/10/87 11:55 06/05/87 01:06 613.18 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 06/05/87 03:42 06/07/87 09:20 53.63 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 06/28/87 22:19 06/28/87 22:21 0.03 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 06/30/87 14:37 06/30/87 18:17 3.67 STARTED/SECURED 32 RHRP ACAPRH2 SRO
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System EQ Type Start Date End Date Duration Event Description 
Notes Srce 

RHR MDP 07/01/87 06:14 07/01/87 12:25 6.18 STARTED/SECURED 32 RHRP ACAPRPH2 SRO 

RHR MOP 07/12/87 01:20 07/31187 03:05 457.75 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 08/111/87 18:50 08/18/87 01:50 151.00 STARTED/SECURED 32 RHRP ACAPRH2 
SRO 

RHR P 08/18/87 23:22 08121/87 19:31 68.15 STARTED/SECURED 32 RHRP ACAPRH2 
SO 

RHR MOP 08/23/87 00:30 08/23/87 14:45 14.25 STARTED/SECURED 32 RHRP ACAPR- 2 
O 

RHR MOP 08/23/87 16:44 08/23/87 17:10 0.43 EDSECURED 32 RHRP 
ACAPRH2 

RHR M 05/26188 20:02 05/27/88 15:30 19.47 STARTED/SECURED 32 RHRP ACAPRH2 
SRO 

RH MDP 10/22/88 12:25 10/22/88 12:32 0.12 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 10/25/88 04:21 11/23/88 10:20 701.98 STARTED/SECURED 32 RHRP 
ACAPRH2 

RO 

R!R MOP 05/21/89 14:37 05/21/89 14:42 0.08 STAED/SECURED 32 RHRP ACAPRH2 SRO 

RHR M 05/21/89 17:50 06/01/89 21:33 267.72 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

HR M 05/22/89 14:37 05/22/89 14:42 0.08 STARTED/SECURED 32 RHRP ACAPRH2 SO 

RHR MOP 05/22/89 17:50 06/03/89 19:10 289.33 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MOP 06/01/89 21:41 06/03/89 19:10 45.48 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 06/04/89 12:00 06/04/89 16:50 4.83 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 06/04/89 16:54 06/05/89 20:03 27.15 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MOP 06/08/89 00:33 06/09/89 12:33 36.00 STARTED/SECURED 32 RHRP ACAPRH2 
SRO 

RHR DP 10/22/89 16:20 10/22/89 16:31 0.18 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RR MOP 03/12/90 13:30 -3/1819Q 13:35 144.08 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR DP 03/19/90 02:22 03/19/90 10:16 7.90 STARTED/SECURED 32 RHRP ACAPRH2 RO 

HR MDP 09/19/90 09:03 09/19/90 10:00 0.95 STARTED/SECURED 32 RHRP ACAPRH2 RO 

HR MP 09/19/90 10:09 09/21/90 01:26 39.28 STARTED/SECURED 32 RHRP AAPRH2 RO_ 

RR. MDP 09/21/90 02:02 09/21/90 03:52 1.83 STARTED/SECURED 32 RHRP AAPRH2 RO 

RHR" MOP 09/21/90 04:08 10/27/90 23:20 883.20 STARTED/SECURED 32 RHRP 

RHR M P 11/04/90 21:00 11/04/90 21:18 0.30 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MP 11/08/90 03:00 11/18/90 11:17 248.28 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 11/23/90 09:45 11/26/90 10:13 72.47 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 11/26/90 10:32 12/03/90 08:45 166.22 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MOP 12/04/90 11:52 12/04/90 12:50 0.97 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 12/04/90 19:41 12/06/90 04:24 32.72 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 03/28/91 19:43 04/04/91 10:24 158.68 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 04/04/91 10:40 04/07/91 03:05 64.42 STARTED/SECLIRED 32 RHRP ACAPRH2 SRO 

RHR MOP 05/12/91 17:50 05/15/91 00:36 54.77 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 10/24/91 14:37 10/24/91 15:00 0.38 STARTED/SECURED 32 RHRP ACAPRH2 SRO 

RHR MDP 10/21/88 10:08 10/21/88 10:33 0.42 STARTED/SECURED 32 RHRP FOR PT ACAPRH2 SRO 

RHR -05/20/8911:37 05/20/89 11:44 0.12 STARTED/SECURED 32 RHRP FOR TEST GROUP ACAPRH2 SRO 

RHR MDP 06/27/87 09:20 06/27/87 09:22 0.03 BUMPED 32 RHRP ACAPRH2 2 MIN SRO 

FHR MDP 12/04/90 04:00 12/04/90 04:02 0.03 BUM ED 32 RHRP FOR ROTATION ACAPRI22MIN SRO 

RHR MOP 05/19/89 14:50 05/19/89 14:52 0.03 BUMPED 32 RHRP FOR SEAL SEATING ACAPRH2 2 MIN SRO 

RHR MOP 07/14/86 11:50 107/14/86 12:20 0.50 STARTED/SECURED 32 RHRP CAPRH2 ET 12:20 (SEE LOGS) SRO 

RHR MOP 05/18/88 03:55 -05/18/88 07:00 3.08 TARTED/SECURED 32 RHRP ACAPRH2 ET AS 31 RHRP ST SRO 

RHR MDP 12/09/90 00:00 12/09/90 14:28 STARTED/SECURED 32 RHRP ACAPRH2 STNG SRO 
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T •-- :source
I fl. ... ~#iA'.., I ~oant fl~~grintiflfl

426 3BJSTARTEO/SECURED 31 RHRP 
.,u.,~'-.'- - r~'. ~ mm '~4 flLJDD

10/09/87 03:15
(VflAAIR0 V~-4R

/4/ 39 1410 02/22/89 08:33 .38 STARTED/SECURED 31 RHRP

0.33 STARTED/SECURED 31 RHRP FOR RETEST 
042 STARTED/SECURED 31 RHRP FOR SAMPLE

/4/89 122 02/04/8 1------- 8~ 0.__4 - -

09159 14:18 09/15/90_14:55 06 TDSCRD31RR NRC
05/06/88 13:19
IflIA/tRR7 fl '4fl

07/07/87 02:19
I A~I~rnQ 0Q~R I

0.62 STARTED/SECURED 31 RI-1l*' UN I~LUIKA.~

0.03 STARTED/SI-UR U 32 RMRP'
0O8TSTARTED/SECITREO 32 RHRP FOR OPERABILITY

0.25 STARTED/SECURED 31 REUIRCJ PUMP 
0 02 STARTED/SECURED 31 RECIRC PUMP

MDP 
MDP 

MDP 
MDP 
MDP 
MDP 

DP 
MOP 

MDP 
MDP 
MDP 
IDP 

MDP 
MDP 
MOP 
MOP

SiS 
RHR 
RHR 
RHR 
RHR 
RHR 
RHR 
RHR 
SiS 
SIS 
SiS 

SIS 

SIS 
sis 

sis 
SIS 
SIS 
s1s 
sis 
sis 

SIS 

SiS 
ss 

SiS 
sis 

SiS 
SiS 
SIS 

SIS

0.43 STARTEDI/SECUREU 31 REUIR PUMP 
043 STARTED/SECURED 31 RECIRC PUMP

2_ 06/08/89 20:49 0.  
_it/;08W:/ 8:;93_ 2 0 3

06/10/89 09:37
1 0019VQ0 19F.~ 1

07/30/85 12:20
1- 0R107199 1731 1

0.13 STARTD/SEUREU 31 R:LUIRCL PUMP 
037 -STARTED/SECURED 31 RECIRC PUMP

0.33 STARTED/SECURED 31 RECIRC PUMP FOR PT
0.O3IBUMPED 31 RECIRC PUMP FOR ROTATION

Noes~-
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05116/86 22:10 0.17 ISTARTEU/SECUREU 31 ~II-'
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31 SIP 
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*~' ~I130 I.~I4 3I116 02 STARTED---------31 SI FO PTR : . . J

: 06/07/89lI~C 19:03 51 5_PTI I

1~~~~ ~ 092/5 24 9/38 0 07STARTED/lS-(:IwI-I 31 S1-'IP TO ILL ACC 1

4 0 0.10 STARTED/SECURED 31 SIP TO FILL ACC 31SIPSRO 

31IS VMOP ____09/02/8609:49 09/02/86 09:55 1 1 TRE/EUE 1SPT ILAC3SPSRO 
§IS MOP D 10/13/88 07:48 10/13/88 07:51 0.05 STARTED/SECURED 31 SIP TO FILL ACC 31 SIP SRO 

SIS MDP 11/21/88 01:45 11/21/88 01:50 0.08 STARTED/SECURED 31 SIP TO FILL ACC 31SIP SRO 

SIS MDP 06/01/89 14:00 06/01/89 14:30 0.50 STARTED/SECURED 31 SIP TO FILL ACC 31SIP SRO 

SIS MDP 06/02/89 01:45 06/02/89 03:21 1.60 STARTED/SECURED 31 SIP TO FILL ACC 31 SIP SRO 

SIS MDP 06/11/89 08:47 06/11/89 08:54 0.12 STARTED/SECURED 31 SIP TO FILL ACC 31SIP SRO 

SIS MDP 06/14/89 18:26 06/14/89 19:50 1.40 STARTED/SECURED 31 SIP TO FILL ACC 31SIP SRO 

SIS MDP 04/04/90 05:45 04/04/90 06:00 0.25 STARTED/SECURED 31 SIP TO FILL ACC 31SIP SRO 

I3S MDP 12/15/90 07:50 12/15/90 07:52 0.03 STARTED/SECURED 31 SIP TO FILL ACC 31 SIP SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

SIS MDP 04/08/91 05:25 04/08/91 05:30 0.08 STARTED/SECURED 31 SIP TO FILL ACCUM 31 SIP SRO 

SIS MDP 05/25/88 19:39 05/25/88 19:41 0.03 BUMPED 31 SIP FOR ACC TEST 31 SIP 2 MIN SRO 

SIS MDP 05/26/88 22:05 05/26/88 22:15 0.17 STARTED/SECURED 31 SIP TO FILL ACC 31SIP ETNG, 10 MIN SRO 

SIS MDP 08/17/87 21:05 08/17/87 21:25 0.33 STARTED/SECURED 31 SIP 31SIP ETNG, 20 MIN SRO 

SIS MDP 12/12/90 05:10 12/12/90 00:00 STARTED FILLING 31 ACCUMULATOR 31 SIP WAS USED, ETNG SRO 

SIS MDP 12/12/90 05:10 12/12/90 00:00 STARTED FILLING 34 ACCUMULATOR 31SIP WAS USED, ETNG SRO 

SIS MDP 07/07/87 01:47 07/07/87 02:03 0.27 STARTED/SECURED 32 RECIRC PUMP 32RECP SRO 

SIS MDP 07/07/87 02:31 07/07/87 02:35 0.07 STARTED/SECURED 32 RECIRC PUMP 32RECP SRO 

SIS MDP 05/24/89 14:20 05/24/89 14:30 0.17 STARTED/SECURED 32 RECIRC PUMP ECP SRO 

SIS MDP 05/24/89 15:06 05/24/89 15:32 0.43 STARTED/SECURED 32 RECIRC PUMP 32RECP SRO 

SIS MDP 05/25/89 10:38 05/25/89 10:49 0.18 STARTED/SECURED 32 RECIRC PUMP 32RECP SRO 

SIS MDP 06/08/89 21:01 06/08/89 21:08 0.12 STARTED/SECURED 32 RECIRC PUMP 32RECP SRO 

SIS MDP 09/23/90 12:59 09/23/90 13:21 0.37 STARTED/SECURED 32 RECIRC PUMP 32RECP SRO 

SIS MDP 07/30/85 12:25 07/30/85 12:40 0.25 STARTED/SECURED 32 RECIRC PUMP FOR PT 32RECP SRO 

SIS MDP 09/11/8516:42 09/11/85 16:45 0.05 STARTED/SECURED 32 SIP 32SIP SRO 

SIS MOP 08/21/87 20:32 08/21/87 20:57 0.42 STARTED/SECURED 32 SIP 32SIP SRO 

SIS MDP 05/21/88 10:31 05/21/88 10:56 0.42 STARTED/SECURED 32 SIP 32SIP SRO 

SIS MDP 06/07/89 19:33 06/07/89 20:05 0.53 STARTED/SECURED 32 SIP 32SIP SRO 

SIS MDP_ 11/23/90 21:40 11/23/90 21:48 0.13 STARTED/SECURED 32 SIP 32SIP SRO 

SIS MDP 05/13/86 15:34 05/13/86 15:36 0.03 STARTED/SECURED 32 SIP FOR PT 32SIP SRO 

SIS MDP 05/13/86 16:24 05/13/86 16:26 0.03 STARTED/SECURED 32 SIP FOR PT 32SIP SRO 

SIS MDP 05/13/86 21:50 05/13/86 21:51 0.02 STARTED/SECURED 32 SIP FOR PT 32SIP SRO 

SIS MDP 12/13/90 14:20 12/13/90 14:25 0.08 STARTED/SECURED 32 SIP TO FILL ACC 32SIP SRO 

SIS MDP __ 08/17/87 21:05 08/17/87 21:25 0.33 STARTED/SECURED 32 SIP 32SIP ETNG, 20 MIN. SRO 

SIS MDP 09/11/85 16:21 09/11/85 16:38 0.28 STARTED/SECURED 33 SIP 33SIP SRO 

SIS MDP 09/11/85 17:14 09/11/85 17:16 0.03 STARTED/SECURED 33 SIP 33SIP SRO 

SIS MOP 09/12/85 21:00 09/12/85 21:10 D0.17 STARTED/SECURED 33 SIP 33SIP SRO 

SIS MDP 09/12/85 21:45 09/12/85 21:55 0.17 STARTED/SECURED 33 SIP 33SIP SRO 

SIS MDP 08/17/87 21:05 08/17/87 21:25 0.33 STARTED/SECURED 33 SIP 33SIP SRO 

SIS MDP 08/21/87 18:52 08/21/87 19:12 0.33 STARTED/SECURED 33 SIP 33SIP SRO 

SIS MP_____ 06/07/89 20:28 06/07/89 20:51 0.38 STARTED/SECURED 33 SIP 33SIP SRO 

SIS MOP 02/23/86 13:10 02/23/86 13:15 0.08 STARTED/SECURED 31 SIP 31SIP SRO 

SIS MDP 01/04/87 09:30 01/04/87 09:37 0.12 STARTED/SECURED 31 SIP 31SIP SRO 

SIS MDP 10/29/87 05:30 10/29/87 05:57 0.45 STARTED/SECURED 31 SIP 31SIP SRO 

SIS MDP 10/30/87 16:52 10/30/87 17:12 0.33 STARTED/SECURED 31 SIP 31SIP SRO 

SIS MODP 11/06/87 02:13 11/06/87 02:30 0.28 STARTED/SECURED 31 SIP 31SIP SRO 

SIS MDP 07/27/88 11:03 07/27/88 11:05 0.03 STARTED/SECURED 31 SIP 31SIP SRO 

SIS MPDP _10/29/89 20:24 10/29/89 20:25 0.02 STARTED/SECURED 31 SIP 31SIP SRO 

SIS MOP 11/24/89 09:54 11/24/89 09:55 0.02 STARTED/SECURED 31 SIP 31SIP SRO 

SIS MOP 01/31/90 19:37 01/31/90 19:39 0.03 STARTED/SECURED 31 SIP 31SIP SRO 

SIS 1MDP 04/19/91 16:42 04/19/91 16:44 0.03 STARTED/SECURED 31 SIP 31SIP SRO 

ISIS MDP 10/01/91 05:37 10/01/91 05:42 0.08 STARTED/SECURED 31 SIP FOR OPERABILITY 31SIP SRO
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Table F3 System Operation Log 

. . ... uIsource
rl, uari.,un i::unt nl~ttrintifln

system~~~~~/CUE 31 SIP___ FOR______OPERABILITY_______________ 31SIP ISRO
5s~f 31 0'- - - .08 STR- - - - -

017 ISTARTED/SECUREO 31 SIP FOR UPENA~ILI I Y1/29 18:39 .____I 111--------------------ai 12/12/91 ~ ~ ~ ~ ~ ~ ~ ~ ~ 3 184 7STRE/ECRD3 SPFROPRBLT

11/15/89 18:36 
nno C-C

11/15/89 18:38

lA/tIA1RF 0R'29

0.03 STARTED/SECURED 31 Sl'P I K R -S Ur rT-922
n V~kTARTFD/SFCURED 31 SIP TO FILL ACC

0O3ISTARTED/SECUREO 31 SIP 10 FILL AI~U-04/14/85 08:27 .  
04/14/85 08:29 03 STARTED/SECURED 31 SIP TO FILL ACC

12/07/85 16:36 
12/27/85 10:55 
A4 IIP.AIR All -Anl

12/07/85 16:39
12/27/85 10:59

0.05 STARTED/SECURFD 31 SIP' I u ILL AL 
0.07 STARTED/SECURED 31 SIP TO FILL ACC 
008 STARTED/SECURED 31 SIP TO FILL ACC

01 j 
01/03/86 01:40 01/03/B 6 -45

J1~w

' 08 03/02/85 16:10 .03 STARTEb/SECURED 31 SIP TO FILL ACC
31 SIP 
31 SIP 
31 SIP

40C.~ 0U5,,,' b I*~~*** AREDSCUE 31 SIP TO FILL AC - -- tAC1If
AR A0-' A 0l71918lR 09:53 0.05 STARTED/SECURED 31 SIP TO FILL AUC

1 1 07/29/88 09:50 07/29/88 09:53 005 STARTED/SECURED 31 SIP TO FILL ACC

SIS 

SISS 

SI-S 
S-IS 

SISS 
SIS 
SIS 
S'S 
S's 
S'S 

S's

MDP 
MDP 
MDP 
MOP 
MOP 
MOP 
MOP 
MOP 
MOP 
MOP 
MOP 
MDP 

MOP 
MOP 

MDP 

MDP 
MDP

0/0.8/8..-9: .03 aa..~nn mmREDS E 31 SIPaf TOn FILL ACCTi i
0l711 5/ 900u:O
tARllAI/Q AlR-2107/15/89 00:00 07/1/890: .S.ARTlEU.SUU.. 31 SIP .....  08 08114/89 08:21 13 STARTED/SECURFED 31 SIP TO FILL ACC I 13

FILL ACC 131SIP 10/03/89 12:08 : .15 STARTED/SECURED 31 S 
- --

04/22/90 18:20
04229 18:15- 04229 18:20

4 4 14"104 4IA'47

STIAK I DUSbUURt 31 SI TO FILL AC
A A7kTAPTFflI~FC1IRFD 31 SIP TO FILL ACCUM

31SIP
lil 7191 14: .  11/17/91 1417 07 STARTED/SECURED 31 SIP TO FILL ACCUM
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SRO 
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SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO

UI/UOIO0 16:33 UIUU0 IU..I 4 .laJ........  

01/18/90 20:10 01/18/90 20:20 0.17 STARTED/SECURED 31 SIP TO FILL ACC 31 SIP ETNG, 10 MIN SRO 

10/07/9108:15 10/07/91 08:20 0.08 STARTED/SECURED 31 SIP FOR OPERABILITY 31SIP ETNG, 5 MIN SRO 

04/03/86 10:55 04/03/86 00:00 FILLED SI ACCUMULATORS 620# - 640# 31 SIP WAS USED, ETNG SRO 

01/04/87 18:40 01/04/87 18:41 0.02 STARTED/SECURED 32 SIP 32SIP I SRO 
. . . . . . .~2SP SRO

. ...................--------- A- 17111i 0 .30STARTD/SEURED 2 SI
C 40.'1A ACl/CC'IR 4Q- 7

(54 A4, It4 4 0.00

4I/I10lA7 '(I. 1A AI A7I5TARTFr)/lISIJRI U 3;1 5II-"
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AI ,AgI TARTFrISFtJRL} 32 511-

A A2IC TADTI-fl/ I=PI 11P1l " 9 .5IP

SRO 
SRO

-
46 47 §TARTED/SECURED 32 SIP

- 1 IP 8 : . ED 32 SIP

.4W1 II.) U'lIiII.U S55j.ma,- ---. '. SRO'I~C 04/19/91l/F(I~lI 3/ I 1U 18:58K~I 10/99 190 32SIP

10/01/91 41Al4 I1 AI 'A7
10/0L 1 /91~i~ 0547 ~ . - - - - - - - - ~ X.naI 3LII
l'f1191Q1 A '97 0 0RI~TARTFD/SFCURED 32 SIP FOR OPERA~ILI I Y
12/12/91 05:27 08 . ."R/EC,,n 32IP S MIN

I

SRO

M13P j 08104/88 11:15 08/04/88 1117 03 BUMPED 32 SIP - - - 32SIP ETNG 5 M ISRO
1u ~ 1007/9 08:20 . RTu'v"CURE 32.L SI F.ORi OPERABILITY ___

1 01291R7 06833 0.25 ISTARIED/SECURtU is sii-'
_Ij " - - T 11 7 ]~fci IDP1029870618 1029870633 0. 77S AW I -IJ1iIELURED 33 S)IP

JWUI IJU.J I i ' .,5"u# ''"" I ,v ............ ..... .. ..  A... . ... ~t.,n1 SIP
fl.4i4 41lfl 4 A.rl

F0/1/9 1:2 010142 0~A l2 I 5TARTED/ ISECUREDI-I 33 SIP- 3J!l

I0 
RO 
O

164 0.37 STARTED/SECURED 33 SIP FOR OPERABILITY 33SIP 
SIS MOP ___07/08/88 19:58 07/08/88 20:20 0 7 E/CUD33SPFRORAITY3IPSRO _ 

SIS MDP 10/02/91 05:37 10/02/91 05:42 0.08 STARTED/SECURED 33 SIP FOR OPERABILITY 33SIP 
SIS MDP 12/12/91 05:22 12/12/91 05:27 0.08 STARTED/SECURED 33 SIP FOR OPERABILITY 33SIP SRO 

SIS MDP 08/04/88 02:55 08/04/88 03:12 0.28 STARTED/SECURED 33 SIP FOR PT 33SIP SRO 

CDS CD PUMP 01/23/85 08:37 01/23/85 08:54 0.28 33 COND PUMP STARTED/SECURED END TIME (UNIT TRIP) SRO 

CDS CD PUMP 01/23/85 12:23 01/23/85 15:01 2.63 32 COND PUMP STARTED/SECURED END TIME (Rx TRIP) SRO 

CDS CD PUMP 01/23/85 23:17 02/27/85 06:42 823.42 33 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 01/24/85 17:08 02/28/85 00:33 823.42 32 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 03/20/85 23:30 04/24/85 06:55 823.42 32 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CDS CD PUMP 03/22/85 03:35 04/22/85 11:08 751.55 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 04/25/85 01:35 06/08/85 18:08 1072.55 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/11/85 18:37 09/11/85 18:44 0.12 33 COND PUMP STARTED/SECURED END TIME (33 CP ON) SRO 

CDS CD PUMP 09/11/85 18:40 09/11/85 18:41 0.02 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/11/85 18:41 09/11/85 19:11 0.50 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/11/85 18:45 09/11/85 19:12 0.45 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/11/85 18:53 09/11185 19:12 0.32 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/11/8520:43 09/11/85 20:48 0.08 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/11/85 20:45 09/11/85 21:32 0.78 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/11/85 21:28 09/11/85 21:32 0.07 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/12/85 14:51 09/12/85 14:54 0.05 32 COND PUMP MTR STARTED/SECURED FOR MTC 

CDS CD PUMP 09/19/85 12:28 09/19/85 12:31 0.05 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/19/85 12:31 09/19/85 17:02 4.52 31 COND PUMP STARTED/SECURED 

CDS CD PUMP 09/20/85 17:55 09/20/85 18:11 0.27 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/24/85 14:55 09/24/85 15:32 0.62 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/25/85 00:50 09/25/85 01:00 0.17 33 CON) PUMP I/S to RECIRC COND SYS. for hood spray SRO 

DS J5-) PUMP 09/25/85 02:00 09/27/85 12:05 58.08 33 COND PUMP STARTED/SECURED to RECIRC COND SYS. SRO CDS CD PUMP 10/03/85 08:22 10/03/85 08:24 0.03 32 COND PUMP BUMPED for rotation chk. (OK) SRO 10/03/85 12:12 10/25/85 00:35 516.38 31 COND PUMP STARTED/SECURED CDS CD PUMP 10/08/85 08:44 10/08/85 08:58 0.23 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 10/22/85 04:07 10/22/85 06:27 2.33 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 10/22/85 06:27 10/25/85 14:36 80.15 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 10/23/85 13:14 10/23/85 13:19 0.08 32 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 10/25/85 00:30 10/25/85 21:25 20.92,32 COND PUMP STARTED/SECURED SRO C -DS CdD _UP 1/8650441/88085 0.33 OND PUPSATDECR SRO 

D-S CD PUMP 10/25/85 14:25 10/26/85 06:48 16.38 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 10/25/85 21:20 11/29/85 04:45 823.42 33 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 10/26/85 06:46 11/30/85 02:57 836.18 32 COND PUMP STARTED/SECURED END DATE (32 CP ON) SRO 

idD S C D _PUMP 10/29/85 17:35 04/26/86 09:16 4287.68 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 11/30/85 02:58 11/30/85 15:37 12.65 32 COND PUMP STARTED/SECURED END TIME (32 CP ON) SRO 

CDS CDPUMP 11/30/85 15:38 12/12/85 12:45 285.12 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 12/06/85 00:37 01/09/86 08:02 823.42 33 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

D-S CD -PUMP 03/01/86 04:05 04/125/86 17:32 1333.45 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 03/02/86 21:38 04/26/86 00:20 1298.70 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 04/30/86 16:23 04/30/86 16:25 0.03 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 04/30/86 16:25 04/30/86 19:40 3.25 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 05/01/86 07:48 05/01/86 07:50 0.03 33 COND PUMP STARTED/SECURED SRO 

D S CD PUM 0 05/01/86 07:50 05/01/86 09:00 1.17 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 05/01/86 09:21 05/01/86 09:22 0.02 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 05/01/86 09:22 05/01/86 18:38 9.27 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 05/16/86 14:10 05/16/86 14:12 0.03 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 05/16/86 14:12 05/25/86 02:54 204.70 32 COND PUMP STARTED/SECURED END DATE (32 CP ON) SRO 

CDS CD PUMP 05/19/86 10:09 05/26/86 19:16 177.12 31 COND PUMP STARTED/SECURED END DATE (31 CP ON) ,SRO
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CDS CD PUMP 05/22/86 01:05 05/26/86 19:23 114.30 33 COND PUMP STARTED/SECURED SRO 
DS CD PUMP 05/25/86 02:55 05/26/86 19:15 40.33 32 COND PUMP STARTED/SECURED SRO 

CDS CD PU 05/26/86 19:17 05/27/86 20:09 24.87 D PUMP PUMPSTARTED/SECURED SRO 

CDS CD PUMP 05/27/86 20:09 06/07/86 03:22 247.22 32 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 05/28/86 04:20 07/07/86 07:37 963.28 31 COND PUMP STARTED/SECURED SRO 
CDS D PUMP 06/15/86 01:40 07/05/86 09:59 488.32 32 COND PUMP STARTED/SECURED SRO 

CD-S CDPUMP 08/31/86 02:47 08/31/86 02:49 0.03 31 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 08/31/86 02:49 09/03/86 03:40 72.85 33 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 09/03/86 20:40 09/03/86 20:45 0.08 31 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 09/03/86 20:45 09/08/86 06:06 105.35 33 COND PUMP STARTED/SECURED END TIME (33 CP ON) SRO 
CDS CD PUMP 09/04/86 14:39 09/09/86 14:24 119.75 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/08/86 06:07 09/12/86 15:19 105.20 33 COND PUMP STARTED/SECURED END TIME (33 CP ON) SRO 
CDS CD PUMP 09/09/86 02:34 09/09/86 14:23 11.82 32 COND PUMP STARTED/SECURED END TIME (32 CP ON) SRO 
CDS CD PUMP 09/09/86 14:24 10/13/86 21:49 823.42 32 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 
CDS CD PUMP 09/10/86 10:48 10/14/86 18:13 823.42 31 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 
CDS CD PUMP 09/12/86 15:20 10/18/86 02:38 851.30 33 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 10/18/86 21:47 10/31/86 01:30 291.72,33 COND PUMP STARTED/SECUREP SRO 
CDS CD PUMP 11/01/86 06:10 11116/86 06:14 360.07 33 COND PUMP STARTED/SECURED END DATE (33 CP ON) SRO 
CDS CD PUMP 11/15/86 06:35 11/27/86 02:00 283.42 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 11/16/86 06:15 12/20/86 13:40 823.42 33 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 
CDS CD PUMP 11/28/86 09:55 01/01/87 17:20 823.42 32 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 
CDS CD PUMP 02/03/87 09:35 02/14/87 22:54 277.32 33 COND PUMP STARTED/SECURED END DATE (33 CP ON) SRO 
CDS CD PUMP 02/13/87 06:42 03/27/87 14:03 1015.35 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 02/14/87 22:55 03/27/87 18:50 979.92 33 COND PUMP STARTED/SECURED SRO 
CDS CDPUMP 04/02/87 15:31 04/02/87 15:33 0.03 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 04/02/87 15:33 05/02/87 13:33 718.00 31 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 04/03/87 22:22 04/04/87 02:52 4.50 32 COND PUMP STARTED/SECURED END DATE (32 CP ON) SRO 
CDS CDPUMP 04/04/87 02:53 04/18/87 02:09 335.27 32 COND PUMP STARTED/SECURED END DATE (32 CP ON) SRO 
CDS CD PUMP 04/05/87 04:49 04/19/87 03:23 334.57 33 COND PUMP STARTED/SECURED END DATE (33 CP ON) SRO 

CDS CD PUMP 04/18/87 02:10 05/01/87 15:37 325.45 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 04/19/87 03:24 05/23/87 10:49 823.42 33 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 08/15/87 09:44 08/15/87 09:46 0.03 33 COND PUMP MTR BUMPED FOR ROTATION CHECK SRO 
CDS CDPUMP 08/16/87 22:02 08/16/87 22:04 0.03 31 COND PUMP STARTED/SECURED SRO 
CDS CDPUMP 08/16/87 22:04 08/17/87 15:53 17.82 32 COND PUMP STARTED/SECURED SRO 
CDS CD OND PUMP STARTED/SECURED SRO 
CDS CD PUMP 08/18/87 19:36 08/20/87 15:02 43.43 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 08/21/87 15:00 08/23/87 08:53 41.88 31 COND PUMP STARTED/SECURED END DATE (31 CP ON) SRO 
CDS CD PUMP 08/21/87 15:00 08/21/87 18:34 3.57 32 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 08/23/87 08:53 08/23/87 08:54 0.02 31 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 08/23/87 08:54 08/23/87 22:19 13.42 32 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 08/24/87 18:01 08/24/87 18:03 0.03 31 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 08/24/87 18:03 08/25/87 09:33 15.50 32 COND PUMP STARTED/SECURED SRO
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CDS CD PUMP 08/26/87 01:30 08/26/87 01:31 0.02 31 COND PUMP STARTED/SECURED SRO 

CD-S d -DPUMP - 08/26/87 01:31 08/30/87 17:30 111.98 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/01/87 20:50 09/01/87 20:51 0.02 31 COND PUMP STARTED/SECURED SRO 

DS CD -PUMP 09/01/87 20:51 09/03/87 23:05 50.23 32 COND PUMP STARTED/SECURED SRO 

0DS CD PUMP 9/03/87 19:30 09/16/87 14:45 307.25 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/04/87 15:26 09/04/87 17:39 2.22 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/05/87 02:27 09/15/87 21:35 259.13 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/08/87 23:10 09/09/87 09:36 10.43 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/09/87 12:00 09/09/87 15:26 3.43 33 COND PUMP STARTED/SECURED END TIME (33 CP ON) SRO 

CDS CD PUMP 09/09/87 15:27 09/09/87 15:28 0.02 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/09/87 18:53 09/09/87 18:56 0.05 33 COND PUMP STARTED/SECURED MTR FOR MTC SRO 

CDS CD PUMP 09/09/87 20:20 09110/87 19:50 23.50 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/15/87 17:30 09/15/87 17:32 0.03 33 COND PUMP MOTOR BUMPED SRO 
CDS: C UM R D-S CD PUMP 09/15/87 21:35 09/17/87 14:35 41.00 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/16/87 00:00 09/16/87 00:00 0.00 31 Cond. Pump secured. DSR 

CDS CD PUMP 09/16/87 07:00 09/16/87 15:00 8.00 32 COND PUMP HELD OFF FOR MTC/IS BOTH TIMES SRO 

CDS CD PUMP 09/16/87 14:45 12/13/87 06:05 2103.33 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 09/16/87 15:00 09/16/87 23:00 8.00 31 COND PUMP HELD OFF FOR MTC/IS BOTH TIMES SRO 

CDS CD PUMP 09/18/87 00:35 10/22/87 08:00 823.42 33 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 12/14/87 04:27 12/24/87 00:03 235.60 32 COND PUMP STARTED/SECURED END DATE (32 CP ON) SRO 

CDS CD PUMP 12/24/87 00:04 01/27/88 07:29 823.42 32 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 12/25/87 10:15 01/28/88 17:40 823.42 33 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 02/03/88 18:20 03/09/88 01:45 823.42 32 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 02/04/88 12:02 03/09/88 19:27 823.42 33 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 04/01/88 01:45 04/01/88 18:50 17.08 32 COND PUMP HELD OFF/RETURNED TO SERVICE SRO 

CDS CD PUMP 04/02/88 17:50 05/10/88 20:55 915.08 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 04/03/88 20:50 04/06/88 20:35 71.75 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 04/06/88 20:03 05/11/88 03:29 823.42 31 COND PUMP STARTED/SECURED StartDate (AvgDuration) SRO 

CDS CD PUMP 04/07/88 02:26 05/11/88 17:40 831.23 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 05/27/88 18:10 05/27/88 18:12 0.03 33 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 05/27/88 18:12 06/08/88 12:32 282.33 32 COND PUMP STARTED/SECURED 

SRO CDS CD PUMP 05/29/88 10:41 06/13/88 11:17 360.60 31 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 06/01/88 07:45 06/12/88 08:53 265.13 33 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 06/11/88 21:55 06/12/88 08:53 10.97 32 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 06/14/88 07:57 06/14/88 07:58 0.02 33 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 06/14/88 07:58 06/14/88 08:01 0.05 31 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 06/14/88 08:15 06/14/88 08:18 0.05 33 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 06/14/88 08:17 06/14/88 10:52 2.58 31 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 06/15/88 13:15 06/15/88 13:16 0.02 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 06/15/88 13:16 07/19/88 20:41 823.42 32 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 06/15/88 20:16 08/10/88 21:48 1345.53 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 06/16/88 14:07 07/20/88 21:32 823.42 33 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO
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CDS CD PUMP 08/12/88 04:30 10/10/88 17:16 1428.77 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 10/10/88 1716 10/11/88 11:05 17.82 32 COND PUMP STARTED/SECURED SRO 
CDS CD PUMP 10/12/88 20:36 10/12/88 20:37 0.02 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 10/12188 21:30 10/15/88 21:39 72.15 31 COND PUMP STARTED/SECURED SRO 

CDS-- CD PUMP 10/12/88 21:30 10/13/88 22:20 24.84 32 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CS CD PUMP 10115188 11:40 10/20/88 01:39 109.98 32 COND PUMP STARTED/SECURED SRO 

1/DS CD PUMP 10116/88 16:01 10/21188 12:20 116.32 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 10/17/88 04:14 10/19/88 23:53 67.65 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 11/11/88 00:40 11/11/88 00:41 0.02 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 11/11/88 00:41 02/04/89 00:21 2039.67 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 11/22/88 18:20 02/05/89 09:05 1790.75 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 11124/88 02:14 11/24/88 03:11 0.95 33 COND PUMP STARTED/SECURED END DATE (33 CP ON) SRO 

CS CD PUMP --- 11/24/8803:12 02/03/89 16:51 1717.65 33 COND PUMP STARTED/SECURED SRO 

CDS -CD PUMP 04/17/89 09:19 04/17/89 09:21 0.03 33 COND PUMP BUMPED FOR ROTATION SRO 

CDS CD PUMP 04/20/89 15:46 04/20/89 15:48 0.03 33 COND PUMP MOTOR BUMPED FOR ROTATION SRO 

C-DS-- CD PUMP 04/20/89 18:07 04120/89 18:09 0.03 32 COND PUMP MOTOR BUMPED SRO 

CDS CD PUMP 04/21/89 02:24 04/21/89 10:45 8.35 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 04/21/89 10:55 04/21/89 10:57 0.03 32 COND PUMP BUMPED FOR ROTATION SRO 

CDS CD PUMP . 0412189 14:40 04/21/89 14:55 0.25 33 COND PUMP MOTOR STARTED/SECURED SRO 

CDS CD PUMP 04/21/89 17:08 04/21/89 17:10 0.03 32 COND PUMP RAN SRO 

CD .. CDPUMP 04/21/89 17:21 04/26189 20:18 122.95 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 04/23/89 17:14 04/23/89 17:16 0.03 33 COND PUMP BUMPED FOR ROTATION SRO 

CDS CD PUMP 04/26/8920:18 05/08/89 03:13 270.92 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 05/03/89 18:15 05/04/89 19:05 24.84 31 COND PUMP STARTED/SECURED Mtr.for rotation chk. END DATE (AvgDuration) SRO 

CDS CD PUMP 05/08/89 04:32 05/15/89 01:36 165.07 33 COND PUMP STARTED/SECURED SRO 

CD-S CD PUMP 05/15/89 02:20 05/18/89 07:40 77.33 33 COND PUMP STARTED/SECURED SRO 

06/1389 17:20 06/27/89 05:30 324.17 33 COND PUMP STARTED/SECURED SRO 

CDS _ CD PUMP 06/23/89 15:10 06/30/89 20:53 173.72 32 COND PUMP STARTED/SECURED SRO 

CD-S CD PUMi - - 06/27/89 05:30 06/27/89 05:35 0.08 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 06/27/89 05:35 06/30/89 16:24 82.82 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 06/28/89 12:20 06/28/89 12:23 0.05 31 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 06/28/89 20:05 06/28/89 20:07 0.03 31 COND PUMP STARTED/SECURED (NOT PUMPING) 2 MIN RUN TIME SRO 

CDS CD PUMP 06130/89 16:00 08/03/89 23:25 823.42 31 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CD -PUMP 06/30/89 20:35 09/28/89 22:13 2161.63 33 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 07/01/89 03:30 08/04/89 10:55 823.42 32 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 09/29/89 01:36 09/29/89 01:46 0.17 33 COND PUMP RAN SRO 

DS CD PUMP 09/29/89 03:26 09/29/89 03:28 0.03 33 COND PUMP RAN SRO 

CDS CD PUMP 09/29/89 04:16 09/29/89 04:18 0.03 33 COND PUMP RAN SRO 

CDS CD PUMP 09/29/89 11:20 10/21/89 10:25 527.08 33 COND PUMP STARTED/SECURED SRO 

CDS CD OND PUMP STARTED/SECURED SRO 
DS CD -PUMP 10/22/89 19:10 10/22/89 19:11 0.02 32 COND PUMP STARTED/SECURED SRO 

CDS CD PUMP 10/22/89 19:11 10/22/89 19:56 0.75 33 COND PUMP STARTED/SECURED SRO
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C -S CDPUMP 10/22/89 19:51 11/26/89 03:16 82 32 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 10124/89 01:04 01/17/90 21:35 2060.52 31 COND PUMP STARTED/SECURED 
SRO 

-S CD PUMP 10/25/89 00:54 /02/90 18:00 3089.10 33 COND PUMP STARTED/SECURED 
SRO 

CDS CDPUMP 01/19/90 23:45 1/19/90 23:47 0.03 31 COND PUMP BUMPED FOR ROTATION 
SRO 

CDS CD PUMP 01/20/90 08:59 01/20/90 09:26 0.45 31 COND PUMP RAN MOTOR 
SRO 

CDS CD PUMP 01/20/90 17:20 03/0390 16:00 1006.67 31 COND PUMP STARTED/SECURED 

SRO 

CDS CD PUMP 03/31/90 22:34 03/31/90 22:45 0.18 33 CONDPUMP STARTED/SECURED 
SRO 

CDS CD PUMP 04/01/90 01:37 04/24/90 14:57 565.33 3 COND PUMP STARTEDSECUREDSRO 

CDS CD PUMP 04/08/90 15:39 05/12/90 23:04 823.42 32 COND PUMP STARTED/SECURED EN DATE (AvgDuration) SRO 

CS CD PUMP 04/09/90 21:21 06/29/90 16:56 1939.58 31 COND PUMP STARTED/SECURED 
SRO 

)-CDS CD PUMP 04/24/90 20:10 05/2990 03:35 823.42 33 COND PUMP STARTED/SECURED 
END DATE (AvgDuration) SRO 

CDS CD PUMP 05/29/90 22:45 06/19/90 23:42 504.95 32 COND PUMP STARTED/SECURED 
SRO 

DS -CD PUMP 06/29/90 16:56 06/30/90 11:45 18.82 32 COND PUMP STARTED/SECURED 
SRO 

DS CD PUMP 06/30/90 11:40 06/30/90 17:25 5.75 33 COND PUMP STARTED/SECURED 
SRO 

CS- CD PUMP 06/30/90 17:20 07/11/90 05:48 252.47 31 COND PUMP STARTED/SECURED 

CD-S C PUMP 07/01/90 01:50 07/11/90 05:44 243.90 32 COND PUMP STARTED/SECURED fE DATE (32 CP ON) SRO 

CDS CD PUMP 07/01/90 18:50 07/23/90 14:14 523.40 33 COND PUMP STARTED/SECURED END DATE (33 CP ON) SRO 

CD PUMP 07/11/90 05:45 07/11/90 05:47 0.03 32 COND PUMP STARTED/SECURED END TIME (32 CP ON) SRO 

CDS PUMP 07/11/90 05:48 07/23/90 14:15 296.45 32 COND PUMP STARTED/SECURED 
SRO 

DS CD PUMP 07/14/90 00:35 07/25/90 21:37 285.03 31 COND PUMP STARTED/SECURED 
SRO 

DS CD PUMP 07/23/90 14:15 0723/90 18:27 4.20 33 COND PUMP STARTED/SECURED 
SRO 

DS CD PUMP 07/23/90 18:15 07/23/90 18:25 0.17 32 COND PUMP STARTED/SECURED 
SRO 

CDS CD PUMP 07/23/90 18:27 07/23/90 18:50 0.38 3 COND PUMP STARTED/SECURED 
SRO 

CDS CD PUMP 07/23/90 18:50 08/12/90 05:01 466.18 33 COND PUMP STARTED/SECURED END DATE (33 CP ON) SRO 

CDS CD PUMP 07/25/90 21:20 07/25/90 21:30 0.17 32 COND PUMP STARTED/SECURED FOR RUN IN 
SRO 

CDS CD PUMP 07/25/90 21:37 08/09/90 15:12 353.58 32 COND PUMP STARTED/SECURED 
SRO 

CDS CD PUMP 07/25/90 21:38 08/09/90 17:10 355.53 31 COND PUMP STARTED/SECURED 
(31 CP OFF)O 

CDS CD PUMP 08/09/90 17:03 09/01/90,18:35 553.53 3 COND PUMP STARTED/SECURED 
SRO 

CDS CD PUMP 08/11/90 04:13 09/09/90 13:14 705.0231 COND PUMP STARTED/SECURED StartDate (31 CP OFF) 

CDS CD PUMP 08/12/90 05:02 09/14/90 17:45 804.72 33 COND PUMP STARTED/SECURED - Opened disc vlv. 
SRO 

CDS CD PUMP 09/01/90 18:05 09/01/90 18:20 0.25 3 COND PUMP STARTED/SECURED FOR RUN IN 
SRO 

C-D-S CD PUMP 09/01/90 18:35 09/09/90 13:15 186.67 33 COND PUMP STARTED/SECURED 
SRO 

CD-S CD PUMP 09/01/90 18:36 09/15/90 00:31 317.92 32 COND PUMP STARTED/SECURED StartDate (32 CP OFF) SRO 

CdDS CD PUMP 09/09/90 13:15 09/15/90 09:48 140.55 31 COND PUMP STARTED/SECURED 
SRO 

CD-S CD PUMP 09/15/90 10:40 09/16/90 11:30 24.84 31 COND PUMP STARTED/SECURED END DATE (AvgDuration) SRO 

CDS CD PUMP 12/16/90 17:25 12/21/90 09:45 112.33 33 COND PUMP STARTED/SECURED 
SRO 

CDS CDoPUMP 12/21/90 09:25 12/24/90 08:10 70.75 2 CED/SECURED 
SRO 

CD PUMP 12/23/90 20:45 12/29/90 12:30 135.75 31 COND PUMP STARTED/SECURED 

CDPUMP 12/24/90 08:10 12/28/90 11:44 99.57 33 COND PUMP STARTED/SECURED END DATE (33 CP ON) 

CDS CD PUMP 12/26190 14:37 12/26/90 14:55 0.30 32 COND PUMP MTR STARTED/SECURED 
SRO 

CDS CD PUMP 12/26/90 17:05 12/26/90 17:30 0.42 32 COND PUMP STARTED/SECURED 
SRO 

CDS D PUMP 12/28/90 00:00 12/29/90 00:00 24.00 32Cond. Pump Motor bumped for mtc.  
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CD PUMP 12/28/90 11:45 
CD PUMP 12/28/90 14:20 
CD PUMP 12/28/90 17:38 
CD PUMP 12/29/90 12:15 
CD PUMP 12/30/90 22:09 
CD PUMP 12/30/90 22:12 

CD PUMP 01/04/91 23:36 
CD PUMP 01/05/91 09:30 
CD PUMP 01/05/91 15:20 
CD PUMP 01/05/91 18:00 
CD PUMP 01/05/91 21:30 
CD PUMP 01/07/91 13:18 
CD PUMP 03/22/91 03:33 
CD PUMP 03/23/91 04:04 
CD PUMP 04/07/91 20:30 
CD PUMP 04/09/91 19:23 
CD PUMP 04/11/91 01:02 

CD PUMP 04/12/91 04:37 
CD PUMP 05/22/91 14:45 
CD PUMP 05/22/91 14:47 
CD PUMP 05/23/91 21:10 
CD PUMP 05/29/91 01:00 

CD PUMP 08/05/91 09:18 
CD PUMP 08/24/91 16:25 
CD PUMP 08/25/91 05:50 
CD PUMP 11/04/91 11:42 
MDP 01/01/85 00:00 
MDP 01/28/85 08:46 
MDP 01/28/85 09:29 
MDP 01/28/85 09:37 
MDP 02/18/85 23:42 
MDP 02/25/85 09:55 
-MDP 02/25/85 10:20 
MDP 02/25/85 10:25 
MDP _ 03/25/85 10:10 
MDP 03/25/85 10:25 
MDP 04/23/85 10:10 
MDP 04/23/85 10:25 
MDP _ 3 04/23/85 10:30 
MDP 05/06/85 10:05 
MDP 05/06/85 14:34 
MDP 05/22/85 11:05

01/31/91 19:10 
12/28/90 14:25 
12/28/90 17.40 
12/30/90 22:11 
01/05/91 09:30 
01/04/91 23:35 
01/04/91 23:38 
01/05/91 21:30 
01/05/91 15:25 
01/05/91 18:02 
03/25/91 07:05 
02/10/91 20:43 
03/23/91 04:23 
03/23/91 04:14 
04/10/91 12:05 
05/11/91 17:45 
05/12/91 00:16 
05/13/91 09:55 
05/22/91 14:47 
10/19/91 06:23 
08/04/91 22:56 
08/24/91 11:14 
08/24/91 01:11 
09/27/91 23:50 
10/18/91 22:39 
11/04/91 12:00 
01/28/85 09:29

823.42 
0.08 
0.03 

33.93 

131.35 
121.38 

0.03 
12.00 

0.08 
0.03 

1881.58 
823.42 

24.84 
0.17 

63.58 
766.37 
743.23 
749.30 

0.03 
3591.60 
1753.77 
2098.23 

447.88 
823.42 

1312.82 
0.30 

657.48

01/28/85 09:37 0.85 STARTED/SECURED 32 CCWP FOR 3PT-M46 

02/25/85 09:55 672.43 STARTED/SECURED 31 CCWP FOR 3PT-M46
fl2/25/85 10:20

02/18/85 23:48 0.10
02/25/85 10:25 0.50 
03/25/85 10:10 671.83
04/23/85 10:10
fl'~I~IO~ 4fl.~fl I A ~I~TARTFflI~Fr~IIRFfl 32 CCWP FOR 3P1-M46.  
~J~flL~J~U.J ,'.J.U~, I...........--

672.72 STARTED/SECURED 33 CCWP FOR 3PT-M46

STARTED/SECURED 32 CCWP FOR 3PT-M46 
STARTED/SECURED 31 CCWP FOR 3PT-M46.  
377]STARTED/SECURED 33 CCWP FOR 3PT-M46.

04/23/85-10:25 0. ~~.U~U3 AVrru~~-v

04/23/ 
flI1I ") I.

85 10:30 
RK 12I.1A

0.33 STARTED/SECURED 32 CCWP FOR 3PT-M46

06/12 75,- STRTD/ECRE 33 C.... FOR PT

( VIAW A . . .. ... .. ..A 4RSTARTEDISECURED 32 CCWP FOR 3PT-M46100 315ITRE/EUE 1CW O3

-/0/8 143 ... 4.---.rinmn % s%*f

05/22/85 11:05 S RTED/SECURED 31 CCWP 1
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1367.75 STARTED/SECURED 33 CCWP FOR 3PT-M46
n 31S TARTE:Dr/RFCIRF:D 32 CCWP FOR 3PT-M46.

STARTED/SECURED 31 CCWP FOR 3PT-M4604/23/85 10:25 696.00

13R/nR/R5 1 I]:O5 311.{ I ir I -U; r u r' 0 vr-fu o- z-46w

Rr I") IRR 11:05 V £ V ..... ........... ....

? ....  1£ OT^DTErtlI [--I" I I[. 1--11 41 I ! |/t/Ia

t Duration IEvent Description
33 COND PUMP STARTED/SECURED 
32 COND PUMP RAN FOR BREAKIN 
32 COND PUMP MOTOR BUMPED 
32 COND PUMP STARTED/SECURED 
31 COND PUMP STARTED/SECURED 
32 COND PUMP STARTED/SECURED 
32 COND PUMP BUMPED FOR ROTATION 
32 COND PUMP STARTED/SECURED 
31 COND PUMP STARTED/SECURED 
31 COND PUMP STARTED/SECURED 

33 COND PUMP STARTED/SECURED 
32 COND PUMP STARTED/SECURED 
32 COND PUMP STARTED/SECURED 
32 COND PUMP STARTED/SECURED 
32 COND PUMP STARTED/SECURED 

1COND PUMP STARTED/SECURED 
32 COND PUMP STARTED/SECURED 
33 COND PUMP STARTED/SECURED 
32 COND PUMP STARTED/SECURED 
33-COND PUMP STARTED/SECURED 
31 COND PUMP STARTED/SECURED 
32 COND PUMP STARTED/SECURED 
31 COND PUMP STARTED/SECURED 
31 COND PUMP STARTED/SECURED 

33 COND PUMP STARTED/SECURED 
STARIT-D/SECURED 33 CCWP FOR 3PT-M46

l'tl ir flr n I:v*nt n __ .rmtion

ftql'3¢lg$; tl't'" (

U t.l L;JIg . IV. ,./I/ vvv l..., - ,w... ... . ... . .. ...

1 05/22/85 12:20 1.25 1 STA /SECURED 32 CCWP

Notes Source 

END DATE (AvgDuration) SRO 
SRO 
SRO 

END DATE (32 CP ON) SRO 
SRO 

END DATE (32 CP ON) SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

END DATE (AvgDuration) SRO 

END DATE (AvgDuration) SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

END DATE (AvgDuration) SRO 
SRO 
SRO 

STARTED IN 1984 SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

END DATE SRO 

START DATE SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CCW MDP 05/22/85 12:20 06/12/85 12:55 504.58 STARTED/SECURED 31 CCWP SRO 

CCW MDP 06/08/85 08:55 06/11/85 13:35 76.67 STARTED/SECURED 32 CCWP SRO 

CCW DP 06/12/85 1255 06/12/85 13:12 0.28 STARTED/SECURED 32 CCWP SRO 

CCW MDP _ 06/12/85 13:10 06/19/85 11:47 166.62 STARTED/SECURED 31 CCWP SRO 

COW MDP 06/12/85 13:12 06/19/85 10:16 165.07 STARTED/SECURED 33 CCWP SRO 

CCW MDP 06/19/85 10:16 06/19/85 14:35 4.32 STARTED/SECURED 32 CCWP SRO 

CCW MDP 06119/85 11:47 07/05/85 13:35 385.80 STARTED/SECURED 33 CCWP SRO 

CCW MDP 06/19/85 14:35 07/05/85 13:20 382.75 STARTED/SECURED 31 CCWP SRO 

CCW MDP 07/05/85 13:20 07/05/85 13:37 0.28 STARTED/SECURED 32 CCWP SRO 

CCW MDP 07/05/85 13:35 09/11/85 17:21 1635.77 STARTED/SECURED 31 CCWP SRO 

CCW MDP 07/05/85 13:37 09/16/85 13:01 1751.40 STARTED/SECURED 33 CCWP FOR 3PT-R25 SRO 

CCW MDP 08/13/85 04:50 08/26/85 20:10 327.33 RETURNED BKR (BUSN2A, BKR 30D) TO OP. SRO 

CCW MDP 09/11/85 17:21 09/11/85 19:57 2.60 STARTED/SECURED 32 CCWP SRO 

CCW MDP 09/11/85 19:57 09/16/85 13:01 113.07 STARTED/SECURED 31 CCWP FOR 3PT-R25 SRO 

CCW MDP 09/15/85 07:15 09/15/85 10:15 3.00 STARTED/SECURED 32 CCWP SRO 

CCW MDP 09/16/85 13:30 10/08/85 10:55 525.42 STARI ED/SECURED 33 CCWP FOR 3PT-M46 START DATE SRO 

COW MOP 09/16/85 14:26 09/18/85 14:21 47.92 STARTED/SECURED 31 CCWP CCW MDP 09/16/85 14:26 09/16/85 17:40 3.23 STARTED/SECURED 32 CCWP END DATE SRO 

CCW MDP 09/17/85 16:40 09/18/85 14:36 21.93 STARTED/SECURED 32 CCWP FOR 3PT-R25 PT WAS 3PT-R25 SRO 

CCW MOP 09/18/85 14:36 10/08/85 10:20 475.73 STARTED/SECURED 31 CCWP CCW MOP 10/08/85 10:20 10/08/85 11:26 1.10 STARTED/SECURED 32 CCWP FOR 3PT-M46 

CCW MDP 10/08/85 10:55 10/108/85 11:15 0.33 STARTED/SECURED 31 CCWP FOR 3PT-M46 PT 
SRO 

CCW MDP 10/08/85 11:15 11/06/85 10:20 695.08 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 10/08/85 11:26 11/06/85 09:41 694.25 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 11/06/85 09:41 11/06/85 10:45 1.07 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CCW MDP 11/06/85 10:20 12/02/85 10:30 624.17 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 11/06/85 10:45 12/02/85 10:55 624.17 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 11/23/85 04:36 11/23/85 04:39 0.05 STARTED/SECURED 32 CCWP SRO 

CW MDP 12/02/85 10:30 12/02/85 11:17 0.78 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CCW MDP 12/02/85 10:55 01/02/86 09:53 742.97 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 

CCW MDP 12/02/85 11:17 01/02/86 10:25 743.13 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 

CCW MDP 01/02/86 09:53 01/02/86 10:13 0.33 STARTED/SECURED 32.CCWP FOR 3PT-M46. END DATE SRO 

CCW MDP 01/02/86 10:25 01/27/86 09:42 599.28 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/02/86 10:30 01/27/86 09:49 599.32 STARTED/SECURED 33 CCWP FOR 3PT-M46 START DATE SRO 

CCW MDP 01/27/86 09:42 01/27/86 09:55 0.22 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/27/86 09:49 03/01/86 10:00 792.18 STARTED/SECURED 31 CCWP END DATE SRO 

CW VDP 01/27/86 09:55 03/28/86 09:45 1439.83 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 

CCW MDP 03/01/86 10:00 03/01/86 23:45 13.75 STARTED/SECURED 32 CCWP START DATE=31 OFF SRO 

CCW MDP 03/01/86 23:45 03/28/86 09:20 633.58 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 

CCW MDP 03/28/86 09:20 03/28/86 09:50 0.50 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 03/28/86 09:45 05122/86 14:25 1324.67 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 03/28/86 09:50 05/22/86 14:36 1324.77 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CCW MDP 05/14/86 16:47 05/14/86 17:07 0.33 STARTED/SECURED 32 CCWP END DATE SRO 

COW MDP 05/22/86 14:25 05/22/86 14:37 0.20 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

COW MDP 05/22/86 14:36 06/23/86 10:10 763.57 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 

CCW MDP 05/22/86 14:37 06/23/86 10:28 763.85 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 

CCW MDP 06/23/86 10:10 06/23/86 10:30 0.33 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 06/23/86 10:28 07/23/86 13:44 723.27 STARTED/SECURED 31 CCWP SRO 

CCW MDP 06/23/86 10:30 07/23/86 14:02 723.53 STARTED/SECURED 33 CCWP SRO 

CW MDP 07/10/86 16:48 07/10/86 17:03 0.25 STARTED/SECURED 32 CCWP. SRO 

CCW MDP 07/10/86 18:52 07/10/86 19:07 0.25 STARTED/SECURED 32 CCWP. END DATE SRO 

CW M5P 07/16/86 04:35 07/16/86 06:51 2.27 STARTED/SECURED 32 CCWP. SRO 

CCW MDP 07/23/86 13:44 07/23/86 15:29 1.75 STARTED/SECURED 32 CCWP SRO 

CCW MDP 07/23/86 14:02 09/24/86 13:15 1511.22 STARTED/SECURED 31 CCWP SRO 

CCW MDP 07/23/86 15:29 09/03/86 17:20 1009.85 STARTED/SECURED 33 CCWP. SRO 

CCW MDP 08/07/86 08:43 08/07/86 09:10 0.45 STARTED/SECURED 32 CCWP FOR OPERABILITY TEST. SRO 

CCW MDP 08/07/86 12:30 08/07/86 12:56 0.43 STARTED/SECURED 32 CCWP FOR OPERABILITY TEST. SRO 

CCW MDP 08/30/86 13:06 08/30/86 13:08 0.03 STARTED/SECURED 32 CCWP SRO 

C W MDP 09/03/86 17:15 09/03/86 18:00 0.75 STARTED/SECURED 32 CCWP FOR RETEST. SRO 

CW MDP -09/03/86 18:00 09/24/86 14:15 500.25 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 09/24/86 13:15 09/24/86 14:17 1.03 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CCW MDP 09/24/86 14:15 10/23/86 12:45 694.50 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 09/24/86 14:17 10/23/86 13:10 694.88 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 10/23/86 12:45 10/23/86 13:25 0.67 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CCW MDP 10/23/86 13:10 11/21/86 10:30 693.33 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 10/23/86 13:25 11/21/86 10:53 693.47 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 11/21/86 10:29 11/21/86 10:55 0.43 STARTED/SECURED 32 CCWP FOR 3PToM46 SRO 

CCW MDP 11/21/86 10:53 12/23/86 09:36 766.72 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 

CCW MDP 11/21/86 10:55 12/23/86 09:57 767.03 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 

CCW MDP 12/23/86 09:36 12/23/86 09:58 0.37 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 12/23/86 09:57 01/19/87 10:30 648.55 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 12/23/86 09:58 01/19/87 10:53 648.92 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/19/87 10:30 01/19/87 10:53 0.38 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/19/87 10:53 02/17/87 10:47 695.90 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MOP 01/19/87 10:53 01/19/87 13:00 2.12 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/19/87 13:00 02/17/87 11:08 694.13 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 02/17/87 10:47 02/17/87 11:08 0.35 STARTED/SECURED 32 CCWP SRO 

CCW MDP 02/17/87 11:08 03/19/87 13:55 722.78 STARTED/SECURED 31 CCWP SRO 

CCW MDP 02/17/87 11:08 02/17/87 11:28 0.33 STARTED/SECURED 32 CCWP FOR 3PT-M46 END TIME SRO 

CCW MDP 02/17/87 11:08 03/29/87 09:25 958.28 STARTED/SECURED 33 CCWP SRO 

CCW MDP 03/19/87 13:55 04/17/87 13:09 695.23 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 
CCW MDP 03/29/87 09:25 04/17/87 12:50 459.42 STARTED/SECURED 31 CCWP FOR 3PT-M46 START TIME=33 OFF SRO 

CCW MDP 04/17/87 12:50 04/17/87 13:13 0.38 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 
CCW MOP 04/17/87 13:09 05/13/87 16:15 627.10 STARTED/SECURED 31 CCWP _SRO
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Table F3 System Operation Log

System E 

CCW M 

CCW NI CCW 

CCW r¢ 
CCW I 
C3CW I CCW 
CCW N 

CCW NV 
CCW 'I CCW -

CCW I 
CCW I 
CCW r CCW 

CC~W IP 
CCW P 

CCW IP 
CCW 
CCW 

CCW I 
CCW I 
CCW I 
CCW I 

CCW I 

CCW I 

CCW 
CCW I 

CCW 
CCW 
CCW 
CCW 

CCW 
CCW 
CCW 

cw

MIDP 09/23/87 19:45 

MDP 09/23/87 21:00 

MDP 09/24/87 09:45 
MDP ___09/30/87 01:20 

MDP 10/11/87 11:39 

MDP 10/11/87 12:12 

MDP 10/11/87 12:12 

MDP 10/11/87 16:02 

MDP 11/11/87 18:58 

MDP 11/11/87 19:15 
MIDP 11/11/87 19:16

1~

O..,.a fl..G ~n,4 fl2t~

IDP 

ID-P 

IDP 
IDP 

IDP 
fD-P 
ibDP 

4JDP 

fibP 
1DP 
~ADP 
ADP 

MDP

09/30/87 04:30 
10/11/87 12:12

11/11/87 18:58
10/11/87 16:02
11/11/87 19:15
111111IR7I1Q'16I

F
QuType I LaIIt~ ae

I I.I 0 - -. .............. .  319ISATU~UI iUVV- -I ~~M4Id~
11/13/87 03:10I

STARTED/SECURED 33 CCWP FOR 3PT-M46

I I AZ10 II.Q I.jI '' - " -1. .

04/17/87 13:13 
05/03/87 02:33 
05/13/87 16:15 
05/13/87 16:35 

05/15/87 18:58 
05/19/87 07:33 
05/19/87 08:43 
06/12/87 11:05 

06/12/87 11:48 

06/12/87 11:50 
06/18/87 07:30 
06/27/87 21:55 
07/25/87 08:23 
08/04/87 17:12 
08/07/87 21:10 
08/10/87 15:50 
08/12/87 02:03 
08/15/87 14:07 
08/16/87 14:50 
08/17/87 08:12 
08/17/87 21:00 
08/20/87 10:33 
08/20/87 10:42 
08/20/87 10:45 
08/20/87 14:02 
08/24/87 01:00 
09/02/87 23:20 

09/16/87 10:42 
09/16/87 10:57 
09/16/87 11:02 
09/23/87 17:48

F-146

05/13/87 16:35 
05/03/87 05:33 
05/15/87 18:58 
06/12/87 11:05 
05/19/87 07:33 
05/19/87 08:43 
06/12/87 11:48 
06/12/87 11:50 

06/27/87 21:55 

06/18/87 07:30 

07/25/87 08:23 
07/01/87 12:20 
07/31/87 10:55 
08/07/87 18:30 
08/12/87 02:03 
08/10/87 18:10 
08/15/87 14:07 
08/16/87 14:50 
08/17/87 08:12 
08/20/87 10:33 
08/20/87 10:42 
08/20/87 10:45 
09/16/87 10:57 
08/20/87 14:02 
09/16187 10:42 
08/24/87 03:00 
09/02/87 23:25 
09/16/87 11:02 
09/24/87 09:45 
09/16/87 11:17 
09/23/87 18:30

09/23/87 20:55 
10/11/87 12:12 
10/11/87 11:39

11138 03:1 3.92ff fff ffffSECURED 31CW O fL , I
4 I l TAI.7 I I--I )l l--I "1 I1. 1..I | J | 11 IVVI I--[ ]l "51 i -- DJl£ n4 4 I l 4 /L .-p *' /qk. A N

:nrl n t,Os--.t r o

I -
i

Duration Event Description Notes 

627.37 STARTED/SECURED 32 CCWP END DATE 

3.00 STARTED/SECURED 33 CCWP END DATE 

50.72 STARTED/SECURED 33 CCWP 

714.50 STARTED/SECURED 31 CCWP START DATE 

84.58 STARTED/SECURED 32 CCWP 

1.17 STARTED/SECURED 33 CCWP 

579.08 STARTED/SECURED 32 CCWP 

0.75 STARTED/SECURED 33 CCWP 

370.12 STARTED/SECURED 31 CCWP 

139.67 STARTED/SECURED 32 CCWP 

888.88 STARTED/SECURED 33 CCWP 

86.42 STARTED/SECURED 32 CCWP 

146.53 STARTED/SECURED 32 CCWP 

3.30 STARTED/SECURED 32 CCWP 
100.88 STARTED/SECURED 32 CCWP 

2.33 STARTED/SECURED 31 CCWP 
84.07 STARTED/SECURED 33 CCWP 

24.72 STARTED/SECURED 31 CCWP 

17.37 STARTED/SECURED 33 CCWP 

74.35 STARTED/SECURED 31 CCWP 

61.70 STARTED/SECURED 33 CCWP 
0.55 STARTED/SECURED 32 CCWP 

648.25 STARTED/SECURED 31 CCWP FOR 3PT-M46 

3.28 STARTED/SECURED 33 CCWP 
644.67 STARTED/SECURED 32 CCWP FOR 3PT-M46 

2.00 STARTED/SECURED 33 CCWP 
0.08_S-ARTED/SECURED 33 CCWP 
0.33 STAR! E-/SECURED 33 CCWP FOR 3PT-M46 

190.80 STARTED/SECURED 32 CCWP 
0.25 STARTEDISECURED 31 CCWP FOR 3PT-M46 END DATE 

0.70 STARTED/SECURED 31 CCWP ON RECIRC FOR BREAKIN 

1.17 SATED/SECURED 31 CCWP 
423.20 !§T-ARTED/SE-CURED 31 CCWP FOR -3PT-M46 START DATE 

409.90 STARTEDISECURED 33 CCWP FOR 3PT-M46 

3.17 STARTED/SECURED 32 CCWP 
0.55 STARTE::D/SECURED 32 CCWP FOR 3PT-M46 

750.77 STARTEDISECURED 31 CCWP FOR 3PT-M46 

3.83 STARTED/SECURED 33 CCWP FOR 3PT-M46 

747.22 STARTED/SECURED 32 CCWP FOR 3PT-M46

Source 
SRO 
SRO 
SRO 
SR-O 
SRO 
SRO0 
SRO 
SRO 
SRO 
SRO 
S§R-O 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SR O 
SRO 
SRO 
S-RO 
SRO 
SRO 
S-RO 
SRO 

SRO 
SRO 
SRO 
SRO 
3R-O 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

CCW MDP 11/11/87 20:49 11/11/87 20:50 0.02 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 11/11/87 20:50 11/13/87 02:00 29.17 STARTED/SECURED 32 CCWP SRO 

CW MDP 11/13/87 02:00 11/13/87 02:05 0.08 STARTED/SECURED 33 CCWP SRO 

CCW _MDP 11/13/87 02:05 11/25/87 07:45 293.67 STARTED/SECURED 32 CCWP FOR MTC SRO 

CCW MDP 11/13/87 03:10 11/13/87 09:42 6.53 STARTED/SECURED 33 CCWP SRO 

CCW MDP 11/13/87 09:42 12/12/87 03:09 689.45 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 

_ CW MWDP 11/25/87 07:55 12/07/87 11:55 292.00 STARTED/SECURED 32 CCWP SRO 

CCW MDP 12/07/87 11:55 12/07/87 12:11 0.27 STARTED/SECURED 33 CCWP SRO 

CCW MDP 12/07/87 12:11 12/12/87 02:43 110.53 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP _12/12/87 02:43 12/12/87 03:12 0.48 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 

CCW MDP 12/12/87 03:09 12/19/87 01:39 166.50 STARTED/SECURED 32 CCWP SRO 

CCW MDP - 12/12/87 03:12 01/03/88 02:50 527.63 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 12/15/87 10:00 12/19/87 02:00 88.00 OOS/OPERABLE SRO 

CCW MDP 12/19/87 01:38 12/19/87 03:42 2.07 STARTED/SECURED 33 CCWP SRO 

CCW MDP 12/19/87 03:42 12/20/87 23:44 44.03 STARTED/SECURED 32 CCWP SRO 
12/20/87 23:44 12/21/87 03:56 4.20 STARTED/SECURED 33 CCWP SRO 

-CC W MDP 12/21/87 03:56 12/29/87 16:48 204.87 STARTED/SECURED 32 CCWP SRO 
CCW MDP 12/29/87 16:48 01/03/88 02:30 105.70 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/03/88 02:30 01/03/88 02:51 0.35 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 
CCW MDP 01/03/88 02:50 01/21/88 09:50 439.00 STARTED/SECURED 33 CCWP. SRO 

C-W MD _ 01/03/88 02:51 02/02/88 03:21 720.50 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/20/88 11:45 01/20/88 11:46 0.02 STARTED/SECURED 32 CCWP SRO 
CCW MDP 01/25/88 22:20 01/25/88 22:22 0.03 AUTO START when 31 EDG BKR racked in/SEC. 2 min run time SRO 
CCW MDP 02/02/88 03:21 02/02/88 03:46 0.42 STAR1E_/SECURED 32 CCWP FOR 3PT-M46 SRO 

C WMDP 02/02/88 03:46 02/02/88 04:10 0.40 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 02/02/88 04:10 02/26/88 04:03 575.88 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 
CCW MDP 02/26/88 03:25 02/26/88 03:50 0.42 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 
CCW MDP 02/26/88 03:50 02/26/88 04:05 0.25 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 
CCW MDP 02/26/88 04:05 02/29/88 01:10 69.08 STARTED/SECURED 31 CCWP. SRO 
CW M _DP _ 02/29/88 01:10 03/12/88 00:33 287.38 STARTED/SECURED 32 CCWP. SRO 

CCW MDP 02/29/88 03:10 03/12/88 01:00 285.83 OOS/OPERABLE. SRO 
CW MDP 03/12/88 00:33 03/12/88 00:55 0.37 STARTED/SECURED 31 CCWP. SRO 

CCW - MDP 03/12/88 00:55 03/27/88 17:40 376.75 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 03/27/88 17:40 03/27/88 18:05 0.42 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 
CW _MDP 03/27/88 18:05 03/27/88 18:25 0.33 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 

CCW MDP 03/27/88 18:25 04/26/88 01:08 702.72 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 
CCW MDP 04/05/88 12:20 04/05/88 13:30 1.17 AUTO-START ON LOW HDS PRESS/SEC SRO 
CCW MDP 04/05/88 12:20 04/05/88 12:22 0.03 AUTO-START ON LOW HDS PRESS/SEC 2 min run time SRO 
CCW MDP 04/26/88 01:08 04/26/88 01:33 0.42 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 
CCW MDP 04/26/88 01:08 04/26/88 01:33 0.42 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 
CCW MDP 04/26/88 01:33 04/26/88 06:20 4.78 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 04/26/88 06:40 05/02/88 00:15 137.58 STARTED/SECURED 32 CCWP. START DATE SRO
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System EQ Type Start Date En 

CW MDP 05/02/88 00:15 05/16 

CW-- MDP 05/03/88 03:12 05/03 

C-w MP 07/88 02:42 05/07 

COW MDP 05/09/88 08:27 0510 

CW MOP 05/10/88 09:38 05/10 

CCW MOP 05111/88 14:00 05/3( 

C-W MDP 05/11188 19:40 05/1: 

C-W MOP 05/27/88 16:15 05/2 

COw MDP 05/27/88 16:25 05/3 

CW- MDP 05/30/88 13:36 05/3 

C-W MOP 05/30/88 14:00 06/0 

C-W MP 05/30/88 14:04 06/0 

CW MOP 06/06/88 13:50 06/1 

-C-W- MOP 06/09/88 03:30 06/2 
-OW-- MDP 06/18/88 00:40 06/2 

cCW MDP 06/20/88 12:10 06/2 
CCW MOP 06/21/88 03:24 06/2 

c W MDP 06/21/88 03:43 06/2 

COW MDP 06/21/88 03:45 07/0 

CCW MDP 06/28/88 11:42 07/C 

COw MOP 06/28/88 15:45 06/2 

CW MDP 07/05/88 08:08 07/1 

COW MDP 07/05/88 11:35 07/ 

CCW MOP 07/05/88 11:40 07/ 

COW MOP 07/05/88 21:28 07/ 

COW MOP 07/16/88 09:48 07/1 

C-w MOP 07/16/88 10:17 08/ 

C-W DP 07/16/88 10:18 08/ 

CCW MDP 08/09/8801:26 08/ 

CCW MOP 08/09/88 01:46 09/ 

,C-W- MOP 08/09/88 01:47 09/ 

CCW MDP 09/02/88 03:12 09/ 

COW MDP 09/02/88 03:33 09/ 

OCW MOP 09/02/88 03:38 09/ 

CW MDP 09/25/88 16:53 09/ 

.cW MP 09/26/88 00:51 091 

CW MOP 09126/88 01:12 10/ 

CCW MOP 09/26/88 01:37 10/ 

COW MDP 10/09/88 18:53 10 

CW MDP 10/22/88 10:30 10 

CW MDP 10/23/88 00:57 10 

CCW MDP 10/23/88 01:15 11

Table F3 System Operation Log 

,d Date Duration Event Description INotes Source 

/88 05:00 340.75 STARTED/SECURED 31 CCWP due to 31 CCW HX BEING DRAINED. SRO 

/88 03:19 0.12 S-TARTED/SECURED 33 CCWP for 3PT-Q36 (822A & B STROKE TEST) SRO 

7/88 02:45 0.05 STARTED/SECURED 32 CCWP (SEAL LEAK). 
SRO 

9/88 08:35 0.13 STARTED/SECURED 32 CCWP FOR MTC INSPECTION. 
SRO 

/88 09:40 0.03 BUMPED 32 CCWP FOR MTC INSPECTION OF PUMP SEAL. SR, 

0/88 14:00 456.00 STARTED/SECURED 33 CCWP FOR PT 
SRO 

3/88 11:25 39.75 STARTED/SECURED 32 CCWP. 
SRO 

7/88 16:35 0.33 STARTED/SECURED 32 CCWP. START TIME §RO 

0/88 13:36 69.18 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 

0/88 14:04 0.47 STARTED/SECURED 32 CCWP FOR 3PT-M46. 
SRO 

6/88 13:50 167.83 STARTED/SECURED 31 CCWP. ,RO 

9/88 03:30 229.43 STARTED/SECURED 33 CCWP. 
SRO 

8/88 00:40 274.83 STARTED/SECURED 32 CCWP. 
SRO 

1/88 03:43 288.22 STARTED/SECURED 31 CCWP FO -M46. bRO-b 
-0188 12.09 59.48 STARTED/SECUR-ED 33 CCWP. 

_§R-

09/188 01:26 15.23 STARTED/SECURED 33 CCWP FOR 3PT-M46. 
SRO 

21188 03:45 0.35 STARTED/SECURED 32 CCWP FOR 3PT-M46 
SR__O_ 

28/88 11:42 175.98 STARTED/SECURED 33 CCWP. 
SRO-

D5/88 08:08 340.38_ STRE/EUE 31 CCWP. 
S RO 

05/88 11:35 167 '88 STARTED/SECURED 32 CCWP. 
_k_ 

5/188 15:47 0.03 STARTED/SECURED 33 CCWP for Mkr operability check -bkr oper __§R

16188 09:48 265.67 STARTED/SECURED 33 CCWP FOR 3PT-M46. 
S RO 

)5/88 11:460 0.08 STRE/EUE 31 CCW 
SRO_ 

16188 10:17 262.62 STARTED/SECURED 31 CCWP FOR 3PT-M46. 
_§

05/88 21:29 0.02 STARTEDISECURED 32 CCWP 
S- RO 

16/1518 0.50 STRTDSECURED 32 CCWP. 
S RO__O 

MOO8 WAD4 Do67.-to 0 1RTED/SECURED 33 CCWP FOR 3PT-M46. 
S RO 

09/88 01:26 567.13 STARTED/SECURED 31 CCWP FOR 3PT-M46. 
S RO 

09_/88 01:47 0.35 STARTED/SECURED 32 CCWP FOR 3PT-M46 
S RO__O 

2/88 03:3 577.78 STRE/EUE 31 CCPFR3TM6 
RO 

02/88 03:12 577.42 ;TARTED/SECURED 33 CCWP FOR 3PT-M46. 
R--O

/02/88 03:38 0.43 STARTED/SECURED 32 CCWP FOR 3PT-M46 
SRO 

/26/88 01:12 5-73.65 STARTED/SECURED 33 CCWP FOR 3PT-M46. 
SR 

125/B8 16:53 5-65.25 STARTE=D/SECUE31CWFO 3PT-M46. 
S§R__O 

/26/88 00:51 7.97 STARTED/SECURED 32 CCWP FOR 3PT-M46 
SRO_ 

126/88 01:37 0.77 STARTED/SECURED 31 CCWP FOR 3PT-MA46. 
S§R--O 

/09/88 20:00- 330.80 START ED/SECURED 32 CCWP. 
§

/23/88 00:57 647.33 STARTED/SECURED 33 CCWP FOR 3PT-M46. 
S§R---O 

/23188 01:15 318-37 STRE/SECURED 31 CCWP FOR 3PT-M46. SRO 

/22/88 10:5F -0.33 STARTE=D/SECURED 32 CCWP START DATE SR_O_ 

/23188 01:17 0.33 STARTED/SECURED 32 CCWP FOR 3PT-M46. 
SRO_ 

/16/88 06:36_ 581.35 S§TARTED/SECURED 33 CCWP FOR 3PT-M46.-SR
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CCW MDP 10/23/88 01:17 11/16/88 06:30 581.22 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 

CCW MDP 11/16/88 06:30 11/16/88 06:35 0.08 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 11/16/88 06:35 11/25/88 17:35 227.00 STARTED/SECURED 31 CCWP. SRO 

CCW MDP 11/16/88 06:36 11/16/88 06:37 0.02 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW M -DP 11/16/88 06:37 11/25/88 17:06 226.48 STARTED/SECURED 33 CCWP. SRO 

CCW MDP : 11/16/88 09:05 11/16/88 09:18 0.22 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 11/25/88 17:06 12/10/88 12:31 355.42 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 11/25/88 17:35 12/10/88 13:10 355.58 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 
CW MDP 12/10/88 12:31 12/10/88 13:11 0.67 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 

CCW MDP 12/10/88 13:10 01/02/89 03:30 542.33 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 12/10/88 13:11 01/02/89 03:48 542.62 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 
CW M -DP 01/02/89 03:30 01/02/89 03:49 0.32 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 

CCW MDP 01/02/89 03:48 01/27/89 10:42 606.90 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 01/02/89 03:49 01/27/89 10:57 607.13 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 
CCW MDP 01/03/89 01:04 01/03/89 01:09 0.08 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 
CCW MDP 01/17/89 12:05 01/17/89 12:10 0.08 STARTED/SECURED 31 CCWP. SRO 
COW MDP 01/27/89 10:42 01/27/89 10:58 0.27 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 
CCW MDP 01/27/89 10:57 02/19/89 21:00 562.05 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CW MDP 01/27/89 10:58 02/20/89 09:31 574.55 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 

CCW MOP 02/07/89 16:14 02/07/89 16:34 0.33 STARTED/SECURED 31 CCWP. START DATE SRO 
CCW MDP 02/19/89 21:00 02/20/89 09:08 12.13 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 
CCW MOP 02/20/89 09:08 02/20/89 09:50 0.70 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CW -MDP 02/20/89 09:31 03/16/89 08:50 575.32 STARTED/SECURED 31 CCWP. SRO 

CCW MDP 02/20/89 09:50 02/22/89 10:00 48.17 STARTED/SECURED 33 CCWP for MTC on drain vlv. SRO 
CW VD P 03/16/89 08:43 03/20/89 09:34 96.85 STARTED/SECURED 32 CCWP SRO 

CCW MDP 03/20/89 09:34 03/20/89 09:54 0.33 STARTED/SECURED 31 CCWP SRO 
CwW D MP 03/20/89 09:54 03/28/89 16:58 199.07 STARTED/SECURED 32 CCWP. SRO 

CCW MDP 03/28/89 16:58 04/08/89 09:04 256.10 STARTED/SECURED 33 CCWP. SRO 
CCW MDP 04/08/89 09:04 04/08/89 10:24 1.33 STARTED/SECURED 32 CCWP. SRO 
CCW MDP 04/08/89 10:24 04/13/89 09:27 119.05 STARTED/SECURED 33 CCWP. SRO 
CCW MDP 04/13/89 09:27 04/13/89 09:58 0.52 STARTED/SECURED 31 CCWP. SRO 

CCW MDP 04/13/89 09:58 04/13/89 12:27 2.48 STARTED/SECURED 33 CCWP. SRO 

CCW MDP 04/13/89 12:27 04/13/89 12:56 0.48 STARTED/SECURED 32 CCWP. SRO 
CCW MDP 04/13/89 12:56 04/29/89 19:57 391.02 STARTED/SECURED 33 CCWP. SRO 
CCW MDP 04/25/89 09:00 04/25/89 09:30 0.50 STARTED/SECURED 31 CCWP FOR 3PT-Q36. SRO 
CCW MDP 04/29/89 19:57 05/03/89 21:40 97.72 STARTED/SECURED 32 CCWP. SRO 
CCW MDP 05/03/89 21:40 05/08/89 14:32 112.87 STARTED/SECURED 33 CCWP. SRO 

CCW MDP 05/08/89 14:55 05/08/89 15:20 0.38_STARTED/SECURED 32 CCWP. SRO 
CCW MDP 05/08/89 14:32 05/08/89 14:2 0.8 STARTED/SECURED 31 CCWP. SRO 

CCW MDP 05/08/89 15:20 06/03/89 15:46 624.43 STARTED/SECURED 31 CCWP. 
SRO 

CCW MDP 05/31/89 12:40 05/31/89 16:40 4.00 STARTED/SECURED 33 CCWP. SRO 
CCW MDP 05/31/89 16:40 06/02/89 14:58 46.30 STARTED/SECURED 32 CCWP. SRO

F-149



Table F3 System Operation Log 

m .source

Te I Start Date I Enl d t uao UU~JI 1 ~~ ven* escrpi___ tin_________________~ uSystem E 
"Ccw / 

CW r -CCW V 

CCW V 
CCW V 

CCW IM 
CCW V 
CCW MV 

ccw rM CCW 0GW rK 
CCW 

CCW 
-CW 

-(CW I 

CCW 

ccw CCW I 
CCW 
CCW 
CCW 

CCW 
0CW 
CCW 

CCW I 

cow 

CCW 

Ccw 

CCW 

0GCW 
-bCOW

- - -- 4------------------
DP 
Dp 
'DP 
Dp 
DP 
DP 
DP 

ADP 
ADP 
DP 
'lDP 
'lDP VDP 

WD-P 

flop DP 

MDP 

MDP 

VDP 
-DP 

MD-P 
VDP 

MDp 
MDID 
MDP 

MDP 
MDP 
MDP 
MDP 
MDP 

MDP 
MDP

1/89 20 16682 START ED/SECURED 32 CCWP FOR 3PT-M46.
0Q/NR/Rll 20'14
10/02/89 10:17

0.48 STARTED/SECURED 33 CCWP FCJX KEIEbI & 3t-'I-M4~.  1 -09108/89 19:45 09/08/89 20:14 48 STARTED/SECURED 33 CCWP FOR RETEST & 3PT-M46 1
566.O7ISTARTED/SECUKEU i~ uuvvi-' ru~ .5I-'I-M40

4A191R 566.07~S (J SI ARTED/SEURED~ 32 CCWP~ FRur 3r I IVI

-- C- I ~ fl.-..-I.,fk-~n SRO

06/02/89 14:58

-;;RR j 1 09/188: .013 STARTED/SECURED R 3- .  j:
1lO~f)lR9 10:15

4AIt'I~lCO 1A'17

10/02/89 10:35
M D P 10U/91 :1.5, uI10/02/89u 10u:

0.33 STARTED/SE U U 33 CCWLPvW ruf 3rT-M46

10/02/89 10*17 10/26/89 19:53 STARTED/SECURED 31 CCWP.  , .
SRO 
SRO

5 5 
i ; iZ Z 509 33 STARTED/SECURED 32 CCWP
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06/02/89 15:19 
06/03/89 13:53 
06/03/89 15:46 

06/04/89 00:21 
06/04/89 11:56 
06/04/89 14:00 
06/05/89 17:55 
06/05/89 21:19 
06/05/89 21:37 
06/06/89 13:05 
06/06/89 15:57 
06/09/89 11:47 
06/14/89 03:25 

06/23/89 09:40 

06/23/89 10:20 
06/23/89 10:27 
07/04/89 04:54 
07/04/89 05:15 
07/10/89 20:41 
07/12/89 19:45 
07/13/89 02:43 
07/13/89 18:59 
07/14/89 18.02 
07/18/89 17:55 
07/18/89 18:24 
07/18/89 18:41 
08/11/89 03:47 
08/11/89 04:10

06/02/89 14:56 - -- '

-t flQ/fl~IRQ 9013 F 688.05 STARTED/SECURED 31 CCWP FOR 3PT-M46
09------------08/89.----------.- 201

08/11/89~U'.~ V~ 04:2 ._ ___. . . . . -1 ARE/E E 33 CC

/89 02 447 .98 STARTED/SECURED 32 CCWP.
10/11R9 1R'57 0.03 BUMPED 33 CCWP TO ~ET MEUtI bEAL.09/01/89 18:55 .  

09/01/89 18:57 03 BUMPED 33 CCWP TO SET MECH SEAL.
09/01189 20:56 1.98 STARTED/SECURIED 33 CL;WI.

09018 18:5 09018 20:- - - - --56fmf, h~

08/14 
00/ll

lao rv,~Q

/RO 1R'
1
K

OQI1AIlR9 1R'57

MDP 
MDP 
lRllD

09/0Il/IO *)At-

A0OIA /IRQ Q.A

O1QI0IRR¢ 20"13.
rnfitl aA ')fl" 4AMOP___

MDP

MDP

MDP 10/19/89 16:33 1 10/19/89 16:53 0.33 STAR SCURED 33 CCWP ST RT

I t l(l')lRO 1 (I. 1 r
U

r nli glgn 4n-n1 IUOI O L.,g, I" ivIV&lv I v I I V V V " V .......................... .  ................ A J A .. ; IPPnl lnl qq PPtA/r B qD'r q

I(1/ RIRQ lq' %_ .R [ (] I AR t , _U/ I-L;UI'(I-U Jl VVl".

I ll
U

"4 • I- l i[]LI4 I I--I ll. lpI .I II'(pi l .%/ I .I .VVI 
"

I Ri U iCt 1 12iTtIDTErtlI [_I- I I1.11,.,11 " '4 I "1 "tltlU

06/03/89 13:53 
06/03/89 15:48 
06/03/89 23:38 
06/04/89 11:56 
06/04/89 14:00 
06/04/89 14:20 
06/05/89 19:55 
06/05/89 21:37 
06/06/89 13:05 
06/23/89 09:40 
06/09/89 11:47 
06/23/89 10:20 
06/14/89 03:51 
06/23/89 10:27 
07110/89 20:41 
07/12/89 19:45 
07/04/89 05:12 
07/04/89 05:19 
07/18/89 17:55 
07/13/89 02:43 
07/13/89 18:59 
07/14/89 18:02 
07/18/89 18:24 
07/18/89 18:41 
08/11/89 03:47 
08/11/89 04:10 
08/11/89 04:22

06/02/89 15: 19
22.57 

1.92 

67.87 
- 11.58 

-2.07 
0.33 
2.00 

0.30 
15.47 

404.58 
67.83 

334.55 
0.43 
0.78 

4-'18.35 
4-65.30 

-0.30 
0.07 

189.23 
-6.97 
16.27 
-23.05 
-96.37 

0.77 
-561.38 

561.48 
0.8

o 4 4 lO ftA.q*3

/08/89 20,14 10/02/89 10:15 02 STARTED/SECURED 31 CCWP FOR 3PT-M46

NDtes

STARTED/SECURED 33 CCWP.  
STARTED/SECURED 32 CCWP.  
STARTED/SECURED 33 CCWP.  
STARTED/SECURED 32 CCWP.  
STARTED/SECURED 32 CCWP 
STARTED/SECURED 33 CCWP 
STARTED/SECURED 31 CCWP 
STARTED/SECURED 33 CCWP.  
STARTED/SECURED 33 CCWP.  
STARTED/SECURED 31 CCWP.  
STARTED/SECURED 32 CCWP 
STARTED/SECURED 31 CCWP.  
STARTED/SECURED 33 CCWP 
STARTED/SECURED 31 CCWP.  

STRTED/SECURED 31 CCWP 
STARED/ECUED 2 CCWP.  

STARTED/SECURED 33 CCWP.  
STARTED/SECURED 31 CCWP 
START ED/SECURED 31 CCWP.  
STARTED/SECURED 31 CCWP FOR 3PT-M46 

START ED/SECURED 32 CCWP.  
STARTED/SECURED 33 CCWP.  
STARi ED/SECURED 32 CCWP.  
START ED/SECURED 33 CCWP FOR 3PT-M46 

STARTED/SECURED 32 CCWP FOR 3PT-M46 
STATEDSECRED31 CCWP FOR 3PT-M46 

STARTED/SECURED 33 CCWP FOR 3PT-M46 

STARTED/SECURED 32 CCWP FOR 3PT-M46.

END DATE 
END TIME

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO SRO

7(1 R(1 . TARTFr)/SFCIIREI] 33 L;L;WIf QIt A IQO l .IKR

t' Ol(1 IRQ tR'K7 447 ¢IR . IAR 11:UI:51:L;URI-U JZ VVl'.

OI IRIRQ 1Q'AK
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

CCW MDP 10/20/89 20:25 10/22/89 22:55 50.50 STARTED/SECURED 33 CCWP. SRO 

COW MDP 10/23/89 15:55 10/26/89 19:53 75.97 STARTED/SECURED 33 CCWP. END DATE=32 ON SRO 

CCW MDP 10/26/89 19:53 10/26/89 20:18 0.42 STARTED/SECURED 32 CCWP. SRO 

dCCW -MDP 10/26/89 20:18 11/19/89 11:31 567.22 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 10/26/89 20:19 10/26/89 20:20 0.02 STARTED/SECURED 32 CCWP. _SRO 

CCW MDP 10/26/89 20:20 11/19/89 11:58 567.63 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 11/19/89 11:31 11/19/89 12:00 0.48 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CCW MDP 11/19/89 11:58 11/27/89 00:07 180.15 STARTED/SECURED 31 CCWP. SRO 

MDP 11/19/89 12:00 11/21/89 19:55 55.92 STARTED/SECURED 33 CCWP. SRO 

COW MDP 11/27/89 00:07 12/02/89 02:25 122.30 STARTED/SECURED 32 CCWP SRO 

CCW MDP 12/02/89 02:25 12/13/89 02:50 264.42 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

fCW MDP 12/02/89 05:38 12/02/89 05:41 0.05 STARTED/SECURED 33 CCWP. SRO 
CCW MDP 12/04/89 03:58 12/04/89 04:10 0.20 STARTED/SECURED 32 CCWP FOR PT SRO 
CW- MDP 12/04/89 03:58 12/04/89 04:10 0.20 STARTED/SECURED 33 CCWP FOR PT SRO 

CCW MDP 12/13/89 02:50 12/13/89 03:44 0.90 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CW MDP 12/13/89 02:50 12/13/89 03:42 0.87 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 
CCW MDP 12/13/89 03:43 01/06/90 02:30 574.78 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

dCCW MDP 12/13/89 05:50 12/13/89 05:55 0.08 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/106/90 02:30 01/06/90 03:16 0.77 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/06/90 02:30 01/06/90 03:16 0.77 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW VDP 01/06/90 03:16 01/18/90 00:30 285.23,STARTED/SECURED 31 CCWP. SRO 

CCW MDP 01/18/90 00:30 01/30/90 09:55 297.42 STARTED/SECURED 32 CCWP FOR 3PT-M46 END DATE=31 ON SRO 

CCW MDP 01/30/90 09:55 01/30/90 10:20 0.42 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/30/90 10:20 01/30/90 11:00 0.67 STARTED/SECURED 33 CCWP FOR 3PT-M46 SRO 

CCW MDP 01/30/90 11:00 01/31/90 09:55 22.92 STARTED/SECURED 32 CCWP SRO 

CCW MDP 01/31/90 11:45 01/31/90 11:47 0.03 AUTO START OF 31 CCWP ON LOW PRES.SEC SRO 

CCW MDP 01/31/90 11:45 01/31/90 12:15 0.50 AUTO START OF 33 CCWP ON LOW PRES./SEC SRO 

CCW MDP 01/31/90 12:00 01/31/90 12:30 0.50 STARTED/SECURED 32 CCWP. ISTART TIME SRO 
CCW MDP 01/31/90 12:30 02/23/90 03:43 543.22 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

CCW MDP 02/19/90 00:46 02/19/90 00:57 0.18 STARTED/SECURED 32 CCWP. SRO 

CCW _MDP 02/19/90 00:47 02/19/90 00:50 0.05 STARTED/SECURED 33 CCWP. SRO 

CCW MDP 02/23/90 03:43 02/23/90 04:08 0.42 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 02/23/90 04:08 02/23/90 04:32 0.40 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 

CCW MDP 02/23/90 04:32 03/12/90 09:52 413.33 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 
CCW MDP 03/03/90 15:30 03/03/90 16:00 0.50 STARTED/SECURED 32 CCWP. START DATE SRO 

CCW -DP 03/12/90 09:52 03/12/90 10:26 0.57 STARTED/SECURED 32 CCWP FOR 3PT-M46. SRO 

CCW MDP 03/12/90 10:25 03/14/90 16:35 54.17 STARTED/SECURED 31 CCWP FOR 3PT-M46. SRO 

CCW MDP 03/12/90 10:26 03/12/90 19:25 8.98 STARTED/SECURED 33 CCWP FOR 3PT-M46. SRO 

CCW MDP 03/14/90 16:35 03/19/90 15:24 118.82 STARTED/SECURED 32 CCWP FOR PT-M46 SRO 

CCW MDP 03/15/90 19:02 03/15/90 22:02 3.00 STARTED/SECURED 33 CCWP. START DATE SRO 

CCW MDP 03/15/90 22:02 03/19/90 14:30 88.47 STARTED/SECURED 31 CCWP FOR PT-M46 SRO 

CCW MDP 03/14/90 14:35 03/19/90 15:23 0.88 STARTED/SECURED 33 CCWP FOR PT-M46 SRO
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System 
CW_ 

Cow
6CCW 

ccvVw 

cc'pw 
COW 

cow
dcwv 

Caw

CC-W
CCW 
dCOW

EQ Type Start Date 

MDP 03/19/90 15:23 C 

MP 03/19/90 15:25 

MDP 03/21/90 09:21 

MDP 03/21/90 10:30 

MDP 04/12/90 02:55 

MDP 04/12/90 03:14 

MDP 04/12/90 03:15 

MDP 05/02/90 08:01 

MDP _05/02/90 11:57 

MDP 05/04/90 14:33 
MOP 05/04/90 17:57 

MDP 05/06/90 13:20 

MDP 05/06/90 13:57 

MDP 05/06/90 13:58 

MDP 05/08/90 05:00 

MDP 05/30/90 10:23 

MDP 05/30/90 10:41 

MDP 05/30/90 10:42 

Op . 06/25/90 19:05 

MDP 06/25/90 19:35 

MOP 06/25/90 19:40 

MDP 07/19/90 02:42 

M OP 07/19/90 03:05 

M-DP ....-.. . 07/19/90 03:15 

MDP-- 08/12/90 18:38 

MDP . 08/12/90 19:03 

MDP 08/12/90 19:14 

MDP 08/29/90 08:42 

M p 09/05/90 10:58 

-MDP 09/05/90 11:20 -MOP 09/05/90 11:30 

MDP 09/15/90 14:00 
MDP 09/18/90 16:00 

MDP 09/18/90 17:18 

MD-P 09/18/90 18:23 

MDP 09/25/90 15:27 

MDP 09/25/90 1536 

MDP 10/01/90 09:26 
MDP 10/01/90 09:47 

MDP 10/01/90 09:48 
MDP 10/23/90 05:20 

M P 10/25/90 09:05

End Date 

D3/21/90 09:21 
)4/12/90 02:55 

3/21/90 10:30 
04/12/90 03:14 
04/12/90 03:15 
05/04/90 14:33 

05/02/90 08:01 

25/06/90 13:57 
05/02/90 11:59 
05/04/90 17:57 
05/06/90 13:20 
05/06/90 13:58 

05/30/90 10:23 
05/30/90 10:41 
05/08/90 05:18 
05/30/90 10:42 
06/25/90 19:05 

06/25/90 19:35 

06/25/90 19:40 
07/19/90 02:42 
07/19/90 03:05 
07/19/90 03:15 
08/12/90 18:38 
08/12/90 19:03 
08/12/90 19:14 
08/29/90 08:42 
09/05/90 11:30 
09/05/90 10:58 
09/05/90 11:20 

09/18/90 16:40 
09/18/90 15:45 

09/18/90 18:00 
09/25/90 15:35 

10/01/90 09:26 

09/25/90 15:26 

10/01/90 09:47 
09/27/90 01:10 
10/01/90 09:48 
10/23/90 05:20 
10/25/90 09:05 

10/25/90 08:55 
10/26/90 13:24

Duration 
41.97 

563.50 
1.15 

520.73 
0.33 

484.77 

101.93 
0.03 
3.40 

43.38 
.0.63 

572.43 
572.72 

0.30 
0.32 

632.4C 
632.8E 

0.58 
559.12 
559.4, 

0.55 
591.5! 
591.80 

0.6( 
397.6! 
568.2 
170.2 

0.3 
317.3 
316.2 
76.0 

167.5 
304.1 
165.0 
138.3 
33.5 

0.3 
523.5 
575.2 

51.5 
28.3
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Table F3 System Operation Log 

Event Description 

STARTED/SECURED 31 CCWP.  

S 32 CCWP FOR 3PT-M46 

STARTED/SECURED 33 CCWP.  

STARTED/SECURED 31 CCWP FOR 3PT-M46 

STARTED/SECURED 33 CCWP FOR 3PT-M46 

STARTED/SECURED 32 CCWP.  

STARTED/SECURED 33 CCWP FOR 3PT-M46.  

STARTED/SECURED 31 CCWP MOTOR.  

STARTED/SECURED 31 CCWP FOR 3PT-M46 

7STARTED/SECURED 32 CCWP FOR 3PT-M46.  

STARTED/SECURED 31 CCWP FOR 3PT-M46.  
STAR/TED/SECURED 32 CCWP FOR 3PT-M46.  

STATEDSECRED33 CCWP FOR 3PT-M46.  

STARTED/SECURED 31 CCWP 
STARTED/SECURED 31 CCWP FOR 3PT-M46.  

STARTEDP/SECURED 32 CCWP FOR 3PT-M46.  

STARTED/SECURED 33 CCWP FOR 3PT-M46.  

STARTED/SECURED 31 CCWP FOR 3PT-M46.  

STARTED/SECURED 32 CCWP FOR 3PT-M46 
STARTED/SECURED 33 CCWP FOR 3PT-M46 

5STARTED/SECURED 31 CCWP FOR 3PT-M46 

5STARTED/SECURED 32 CCWP FOR 3PT-M46.  

0 STARTED/SECURED 33 CCWP FOR 3PT-M46.  

0 STARTED/SECURED 31 CCWP FOR 3PT-M46.  

5SATED/SECURED 32 CCWP 
7STARTED/SECURED 33 CCWP FOR 3PT-M46 

7 STARTED/SECURED 31 CCWP FOR 3PT-M46 

7STARTED/SECURED 32 CCWP FOR 3PT-M46 

3 TRTED/SECURED 31 CCWP FOR 3PT-R003B 

5 STARTED/SECURED 32 CCWP FOR 3PT-R003B 

0STARTED/SECURED 33 CCWP FOR 3PT-R003B 

8STARTED/SECURED 32 CCWP FOR START TEST 

3STARTED/SECURED 31 CCWP 

)START ED/SECURED 33 CCWP FOR START TEST 

33 STARTED/SECURED 33 CCWP FOR START TEST 

7STRTED/SECURED 32 CCWP FOR START TEST 

55 STARTED/SECURED 31 CCWP 

28SATED/SECURED 33 CCWP 

58 STARTED/SECURED 32 CCWP for test 
32 [STARTED/SECURED 32 CCWP

Notes Source 

SRO 
SRO 

SRO 

SRO 
SRO 

SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description 
Notes Source 

0GW M-'D P 10/25/90 09:07 10/27/90 00:40 39.55 STARTED/SECURED 33 CCWP 
SRO 

,CW MP __ 10/26/90 13:24 10/26/90 13:42 0.30 STARTED/SECURED 31 CCWP 
SRO 

-W- MP-- 10/26/90 13:42 11/12/90 09:51 404.15 STARTED/SECURED 32 CCWP 
SRO 

CW MDP 11/03/90 17:30 11/06/90 00:30 55.00 STARTED/SECURED 31 CCWP 
SRO 

COW MDP 11/12/90 09:51 11/16/90 12:23 98.53 STARTED/SECURED 31 CCWP 
SR0 

C-WM-- D 11/13/90 14:30 11/18/90 08:30 114.00 STARTED/SECURED 32 CCWP END DATE 

CW MP 11/16/90 12:23 11/19/90 18:17 77.90 STARTED/SECURED 33 CCWP 

W MDP 11/18/90 08:30 11/19/90 18:02 33.53 STARTED/SECURED 31 CCWP 
DATE 

C-W MDP 11/19/90 18:02 11/19/90 18:22 0.33 STARTED/SECURED 32 CCWP 
S 

CW MDP 11/19/90 18:17 11/28/90 13:00 210.72 STARTED/SECURED 31 CCWP 
SRO 

CO--W- M-P 11/19/90 18:22 12/03/90 20:15 337.88 STARTED/SECURED 33 CCWP 
SR 

CW DP 12/03/90 20:15 12/04/90 16:40 20.42 STARTED/SECURED 32 CCWP 

W -MDP 12/04/90 16:40 12/05/90 06:20 13.67 STARTED/SECURED 31 CCWP START DATE SRO 

O-W- MDP 12/04/90 16:40 12/04/90 17:40 1.00 STARTED/SECURED 33 CCWP END DATE SRO 

CW MDP 12/05/90 01:45 12/05/90 02:45 1.00 STARTED/SECURED 33 CCWP END DATE SRO 

.W M-bP- 12/05/90 06:20 12/07/90 06:20 48.00 STARTED/SECURED 32 CCWP END DATE SRO 

C-W-- - MDP . 12/09/90 14:45 12/13/90 11:33 92.80 STARTED/SECURED 32 CCWP 
SRO 

CW MDP 12/09/90 14:45 12/10/90 10:21 19.60 STARTED/SECURED 33 CCWP 
RO 

CC W -- MO P 1 /1.0 /90 1 1 12/13/90 11:03 72.70 STARTED/SECURED 31 CCW P 
RO 

C-W- MP . 12/13/90 11:03 12113/90 11:55 0.87 STARTED/SECURED 33 CCWP 
SRO 

C--W-- MDP . .12/13/90 11:33 01106/91 03:16 567.72 STARTED/SECLIRED31 CCWP 
SR 

C-W- MDP . 12/13/90 11:55 12/15/90 14:10 50.25 STARTED/SECURED 32 CWP SRO 

CW MDP 12/15/90 00:20 12/15/90 00:23 0.05 STARTED/SECURED 33 CCWP SRO 

CCW MDP 12/15190 14:10 01106/91 04:00 517.83 STARTED/SECURED 33 CCWP 
SRO 

COW MADP 01/06191 03:16 01/06/91 04:15 0.98 STARTED/SECURED 32 CCWP FOR 3PT-M46 SRO 

COW- MDP 01/06/91 04:00 01/30/91 18:36 590.60 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

COW MDP 01/06/91 04:15 01/30191 18:14 589.98 STARTED/SECURED 33 CCWP FOR 3PT-M46 

..CW M P 01/10/91 01:10 01/10/91 01:30 0.33 STARTED/SECURED 32 CCWP FOR 3PT-Q36 
SROo 

CW P- 01/10/91 10:38 01/10/91 11:15 0.62 STARTED/SECURED 32 CCWP FOR 3PT-Q36 SRO 

C-W -MDP 01/30/91 18:14 01/30/91 18:37 0.38 STARTED/SECURED 32 CCWP FOR 3PT-M46 
SRO 

C-W MDP 01/30/91 18:36 02/23/91 02:40 560.07 STARTED/SECURED 33 CCWP FOR 3PT-M46 
SRO 

c -W -- MDP 01/30/91 18:37 02/23/91 02:37 560.00 STARTED/SECURED 31 CCWP FOR 3PT-M46 SRO 

C--W MDP 02/23/91 02:37 02/23/91 03:04 0.45 STARTED/SECURED 32 CCWP FOR 3PT-M46 

CW MDP 02/23/91 02:40 03/19/91 02:30 575.83 STARTED/SECURED 31 CCWP FOR 3PT-M46 
SRO 

cW- MOP__ 02/23/91 03:04 03/19/91 03:10 576.10 STARTED/SECURED 33 CWP FOR 3PT-M46 __________ 

..CW MOP 03/19/91 02:30 03/19/91 03:15 0.75 STARTED/SECURED 32 CCWP FOR 3PT-M46 S~~ 

CW - MO 03/19/91 03:10 04/12/91 02:27 575.28 STARTED/SECURED 31 CCWP FOR 3PT-M46 
-CW MOP 03/19/91 03:15 04/12/91 02:45 575.50 STARTED/SECURED 33 CCWP FOR 3PT-M46 S~~ 

C-W MOP 03/25/91 19:10 03/30/91 07:05 107.92 STARTED/SECURED 32 CWP 
..CW MODP___ 04/05/91 12:09 04/07/91 14:30 50.35 STARTED/SECURED 32 CCWP I C 

CW- MOP 04/12/91 0227 04/12/91 02:46 0.32 STRE/EUE 32 CWP FOR 3PT-M46 

COW-. M._P0/29 2 5 0/89 84 629 .93 STARTED/SECURED 31 CCWP FOR 3PT-M46
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Table F3 System Operation Log

System EQ Type 

CCW MOlP 
CCW MDP 

CCW MDP 

CCW MOP 
CCW MDP 

CCW _IDP 

CCW MDP 
CCW ADP 

CW MDP 
CW MDP 

CCW _ MDP 

CCW MDP 
CCW MOP 
COW MDP 
CCW MOP 
CCW MOP 
CCW MOP 
COW MOP ccw- MOP 

CCW MOP 
CCW MOP 
COW MOP 
COW MOP 

CCW~ MOP 
COW ;MDP 

CCW MDP COW MOP 
AW MOP 

caw_ MOP 

IAS CM 

IAS CMP 
IAS- CMP 
AS C_ MP 

IAS CMP 

IAS OMP 

IAS -CMP 

lAS CMP 

lAS CMP 

lAS CMP 

ASw 'OWmP

I% Endi Da~te DuirationnEvent Description

04/12/91 02:46 05/08/91 09:06 

05/08/91 08:41 05/08191 09:15 

...... 05/08/91 09:06 06/02/91 02:40 

05/08/91 09:15 05114191 19:55 

05/12/91 15:55 05/22/91 14:52 

. 05114/91 22:05 06/02/91 02:35 

05/22/91 16:58 05/22/91 17:03 

.. 06/02191_02:35 06/02/91 03:00 

06/02/91 02:59 06/26/91 20:15 

06/02/91 03:00 06/26/91 19:55 

06/18/91 08:45 06/18/91 09:09 

06/26/91 19:55 06/26191 20:35 

0626/91 20:15 07/20/91 03:04 

06/26/91 20:35 07/20/91 02:44 

.07/20/91 02:44 07120/91 03:05 
.. 07/20/91 03:04 08/13/91 21:43 

. 07/20/91 03:05 08/13/91 22:07 

08/13/91 21:43 08/13/91 22:07 

08/13/91 22:07 09/30/91 01:00 

0813/91 22:07 09/30/91 01:20 
09/30/91 01:00 09/30/91 01:21 

09/30/91 01:20 10126/91 03:37 

09/30/91 01:21 10/26/91 03:57 

10/26/91 03:57 10/26/91 04:29 

10/26/91 04:17 12/14/91 20:57 

10/26/91 04:29 11/19/91 10:08 
11/19/91 10:08 11/19/91 10:30 

..... f11/19/91 10:30 12/14/91 20:37 

12/14/91 20:37 12/14191 20:59 

12/14/91 20:57 12/31/91 23:59 

12/14/91 20:59 12131/91 23:59 

11/01/85 19:00 06/22/86 00:00 
01/18/86 03.00 06/30/86 13:04 

11/05/87 03:00 02/19/88 03:00 

02/19/88 19:00 07/31/89 21:30 

07/21/88 19:00 09/04/89 17:05 

12/20/88 14:10 03/07/89 12:45 

03/07/89 13:55 07/28/89 02:00 

07/29/89 00:20 07/29/89 04:00 

08/03/89 16:25 02/22/90 11:00 

08/07/89 13:00 02/13/91 20:15 

09/13/89 09:00 01/29/90 09:15

630.33 
0.57 

593.57 
154.67 
238.95 
436.50 

0.08 
0.42 

593.27 
592.92 

0.40 
0.67 

558.82 

558.15 
0.35 

594.65 
595.03 

0.40 

1130.88 
_1_131.22 

0.35 
626.28 

626.60 
0.53 

1192.67 
581.65 

0.37 
610.12 

0.37 
411.03 

411.00 
5573.00

3922.07131 IAC STARTED/SECURED
2544 00 31 lAC STARTED/SECURED

12674.50 31 IAC STARTED/SECURED

-i84 58 -33 A STARTED/SECURED

3.67 33 IAC STARTED/TRIPPED -HI WATER TEMP
4866.58 31 IAC STARTED/TRIPPED,opened IA to ASB IAC X-conn

13327.25 33 IAC STARTED/SECURED FOR MTC
3312.25 32 IAC STARTED/SECURED FOR I & C & MTC
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QLaL a

9838 08 32 IAC STARTED/SECURED

3420.08 33 IAC STARTED/SECURED

STARTED/SECURED 33 CCWP FOR 3PT-M46 
STARTED/SECURED 32 CCWP FOR 3PT-M46 

STARTED/SECURED 31 CCWP FOR 3PT-M46 

STARTED/SECURED 33 CCWP 

STARTED/SECURED 32 CCWP 

STARTED/SECURED 33 CCWP FOR 3PT-M46 

STARTE D/SECURED 32 CCWP 
STARTED/SECURED 32 CCWP FOR 3PT-M46 

STARTED/SECURED 33 CCWP FOR 3PT-M46 

STARTED/SECURED 31 CCWP FOR 3PT-M46 
STARTED/SECURED 32 CCWP when vlv 822A opened as per 3PT

STRED/SECURED 32 CCWP FOR 3PT-M46 

STARTED/SECURED 31 CCWP FOR 3PT-M46 

STARTED/SECURED 33 CCWP FOR 3PT-M46 

START EDE 32 CCWP FOR 3PT-M46 
STARTED/SECURED 33 CCWP FOR 3PT-M46 

STARTED/SECURED 31 CCWP FOR 3PT-M46 

STAR-TED/SECURED 32 CCWP FOR 3PT-M46 
STARTED/SECURED 31 CCWP FOR 3PT-M46 

STARTED/SECURED 33 CCWP FOR 3PT-M46 

STARTED/SECURED 3Z CCWvP FOR 3PTI-M46 

STARTED/SECURED 31 CCWP FOR 3PT-M46 

STARTEDISECURED 33 CCWP FOR 3PT-M46 

-STARTED/SECURED 32 CCWP FOR 3PT-M46 

STARTED/SECURED 33 CCWP FOR 3PT-M46 

STARTED/SECURED 31 CCWP FOR 3PT-M46 

STARTED/SECURED 32 CCWP FOR 3PT-M46 

STARTED/SECURED 31 CCWP FOR 3PT-M46 

71 STARTED/SECURED 32 CCWP FOR 3PT-M46 

3START ED 31 CCWP 

0 STARTED 33 CCWP 

),32 IAC STARTED/SECURED

Notes Source 
SRO 
SRO 

END DATE SRO 
SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 

SRO 

END DATE SRO0 

SRO 
SRO 

START DATE SRO 
SRO 
SRO 
SRO 
SRO 

SECURED IN 1992 SRO 

SECURED IN 1992 SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

)Ct. SRO 

SRO 
SRO

1846.58 33 IAC STARTED/SECURED

e



Table F3 System Operation Log 

System EQ Type Sta Date End Date DurationlEvent Description Notes Source 
I ~~lrlIf~l nr 1 qpfl

CMP 
'RAD

lIIQQn 1)d[J)I1-I1I[ lhUU

n~ii a/on flfl9R1 flRI9QIQA flflflfl I--
98353131 IAC STARIED/SECURLU

IAS 

IAS 
lAS 
lAS 
IAS 
iAS 

lAS 

IAS 

IAS 
lAS 
lAS 

lAS 
lAS 

iAS

AFS 
IAS 
iA$' 
i-S-F 
MFW 

MFW~ 
MFV 
MFV MFW 
MFW 
MFV 

MFV 
MFV 
MFV M FV 
MFV
MFV 

MFV

05/03/86 01:40 05/03/86 13:40
TDP 105/17/86 01:38 05/18/86 03:23[

12.00 131 MBFP I/S for boron saturation
25.75 OPENED 31 MBFP RECIRC VALVE/DISCHARGE VALVE

F-155

-l
CMP 11/20/90 19:00 01/29/91 14:10 1675.17 32 IAC STARTED/SECURED SRO 

CMP 12/20/90 07:50 01/29/91 12:36 964.77 31 IAC STARTED/SECURED FOR PRESS. SW. ADJUSTMENT SRO 

CMP 01/29/91 14:10 02/13/91 15:06 360.93 31 IAC STARTED/TRIPPED -WOULD NOT RESTART SRO 

CMP 01/29/91 14:45 04/10/91 01:35 1690.83 32 IAC STARTED/SECURED SRO 

CMP 02/13/91 20:50 02/13/91 21:25 0.58 31 IAC STARTED/TRIPPED SRO 

CMP 02/13/91 22:05 09/23/91 03:30 5309.42 31 IAC STARTED/SECURED SRO 

CMP 02/15/91 22:00 03/20/91 12:30 782.50 33 IAC STARTED/TRIPPED SRO 

CMP 04/10/91 01:30 04/10/91 02:30 1.00 33 IAC STARTED/TRIPPED on high water temp SRO 

M-- MP 04/10/91 02:39 04/10/91 03:35 0.93 33 IAC STARTED/TRIPPED on high water temp SRO 

CMP 04/10/91 17:19 05/15/91 02:15 824.93 33 IAC STARTED/SECURED SRO 

CMP __ 05/03/91 16:00 06/14/91 00:00 992.00 32 IAC STARTED/SECURED SRO 

CMP 06/17/91 20:20 09/19/91 00:00 2235.67 32 IAC STARTED/SECURED SRO 

CMP 08/07/91 12:15 08/07/91 13:20 1.08 33 IAC STARTED/TRIPPED SRO 

CMP 08/08/91 10:30 08/17/91 12:40 218.17 33 IAC STARTED/TRIPPED -HI WATER TEMP SRO 

CMP 08/17/91 12:41 08/17/91 13:20 0.65 33 IAC STARTED/TRIPPED -HI WAATER TEMP SRO/D 

-CMP. 08/21/91 03:00 11/01/91 18:35 1743.58 33 IAC STARTED/SECURED SRO 

CMP- ___ 11/01/91 18:35 11/02/91 20:50 26.25 33 IAC STARTED/SECURED SRO 

CMP 11/02/91 20:50 12/31/91 23:59 1419.15 33 IAC STARTED/SECURED SRO 

V TDP 01/23/85 05:44 01/23/85 05:55 0.18 31 MBFP STARTED/TRIPPED SRO 

TDP __ 01/23/85 06:35 01/24/85 21:18 38.72131 MBFP STARTED/SECURED (REQ STROKE-TESTED SAT) SRO 

V TDP _ 01/24/85 03:07 03/19/85 13:14 1306.12 32 MBFP STARTED/SECURED SRO 

/ TDP 03/20/85 22:55 06/07/85 19:30 1892.58 31 MBFP STARTED/SECURED SRO 

J / TDP _ 03/21/85 00:00 03/21/85 00:00 0.00 32 MBFP held off for mtc to work on speed changer assembly. DSR 

/ TDP 03/21/85 05:30 03/21/85 09:00 3.50 32 MBFP STARTED/SECURED SRO 

/ TDP 03/21/85 09:00 03/21/85 13:10 4.17 32 MBFP HELD OFF/ IS SRO 

/ TDP ---- 03/21/85 13:10 06/07/85 19:30 1878.33 32 MBFP STARTED/SECURED SRO 

/ TDP ____ 10/04/85 09:15 10/26/85 01:15 520.00 31 MBFP STARTED/SECURED SRO 

/ TDP____ 10/04/85 14:35 10/04/85 18:00 3.42 32 MBFP STARTED/SECURED SRO 

STDP ___ 10/04/85 21:40 10/25/85 02:05 484.42 32 MBFP STARTED/TRIP -SHUT DISCH & RECIRC VIvs SRO 

TDP 10/26/85 00:15 11/29/85 08:17 824.03 32 MBFP STARTED/SEC -OPEN DISCH & RECIRC VIvs SRO 

STDP ___11/25/85 09:00 11/26/85 08:00 23.00 ISOLATE/OPEN 32 MBFP RECIRC MANUAL ISOL VLV FOR MTC SRO 

N TDP 11/30/85 05:13 02/28/86 08:55 2163.70 32 MBFP STARTED/SECURED SRO 

N TDP 11/30/85 15:46 02/28/86 08:55 2153.15 31 MBFP STARTED/SECURED SRO 

fV TDP _ 03/01/86 02:15 04/26/86 00:16 1342.02 31 MBFP STARTED/SECURED (Started per SOP-FW-1) SRO 

TDP 03/01/86 13:50 04/26/86 00:16 1330.43 32 MBFP STARTED/SECURED SRO

MFW - TDP _05/18/86 03:30 05/18/86 15:201 11.83131 MBFP STARTED/SECURED SRO
I' U

A3.jA i 32 I/-L, S3 I AK I r-UIb1-LLur'uL
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

MFW TDP 05/19/86 03:10 05/19/86 12:04 8.90 31 MBFP STARTED/SECURED SRO 

MFW TDP 05/24/86 01:20 05/24/86 06:10 4.83 32 MBFP STARTED/TRIPPED SRO 

MfFWTDP 05/24/86 21:15 05/26/86 19:20 46.08 32 MBFP STARTED/SECURED 

MFW TDP 05/25/86 06:40 05/26/86 19:20 36.67 31 MBFP STARTED/SECURED SRO 

MFW TDP 05/28/86 00:19 06/07/86 03:31 243.20 32 MBFP STARTED/TRIPPED MANUALLY SRO 
DP 05/2886 11:55 06/07/86 02:42 230.78 31 MBFP STARTED/TRIPPED MANUALLY 

MFW TDP 06/07/86 20:36 06/14/86 01:25 148.82 32 MBFP STARTED/SECURED SRO 

MFW TDP 06/08/86 11:00 06/14/86 01:25 134.42 31 MBFP STARTED/SECURED SRO 

MFW TDP 06/15/86 01:25 07/05/86 09:59 488.57 31 MBFP STARTED/OOS SRO 

M -FW TDP 06/15/86 10:28 07/05/86 10:02 479.57 32 MBFP STARTED/SECURED SRO 

MFW TDP _ '071/05/86 22:15 07/06/86 00:51 2.60 31 MBFP STARTED/SECURED SRO 

MFW TDP 09/04/86 05:40 09/05/86 15:57 34.28 31 MBFP STARTED/SECURED SRO 

MFW TDP 09/05/86 08:45 09/05/86 15:58 7.22 32 MBFP STARTED/SECURED SRO 

MFW TDP 09/06/86 12:50 09/09/86 10:00 69.17 31 MBFP STARTED/TRIPPED (Unit Trip) SRO 

MFW TDP 09/08/86 07:30 09/09/86 10:00 26.50 32 MB'P STARTED/SECURED SRO 

MFW TDP 09/10/86 09:10 11/14/86 09:23 1560.22 32 MBFP STARTED/SECURED SRO 

MFW TDP 09/10/86 09:20 11/14/86 09:23 1560.05 31 MBFP STARTED/SECURED SRO 

MFW TDP 11/15/86 03:30 01/31/87 14:02 1858.53 31 BFP'S ROLLED UP AS PER FW-1/SECURED SRO 

MFW TDP 11/15/86 03:30 01/31/87 14:02 1858.53 32 BFP'S ROLLED UP AS PER FW-1/TRIPPED -Commence Turb Runback SRO 

MFW TDP 02/03/87 00:20 03/27/87 18:48 1266.47 32 MBFP I/S WITH RECIRC VALVE SHUT/SECURED SRO 

MFW TDP 02/13/87 04:35 03/27/87 18:48 1022.22 31 MBFP STARTED/SECURED SRO 

MFW TDP 04/03/87 20:55 04/04/87 02:37 5.70 32 MBFP STARTED/SECURED SRO 

MFW TDP 04/03/87 22:40 05/02/87 00:42 674.03 31 MBFP STARTED/SECURED SRO 

MFW TD-P 04/04/87 02:47 05/02/87 00:42 669.92 32 MBFP STARTED/SECURED SRO 

MFW TDP 05101/87 23:35 05/02/87 00:54 1.32 OPENED/SECURED 31 MBFP RECIRC SRO 

MFW TDP 08/29/87 09:00 08/29/87 10:17 1.28 32 MBFP ON RECIRC/SECURED SRO 

MFW TDP 08/29/87 13:25 09/03/87 23:05 129.67 32 MBFP ON REClRC/SECURED SRO 

MFW TDP 09/04/87 15:06 09/05/87 10:35 19.48 31 MBFP STARTED/TRIPPED SRO 

MFW TOP 09/04/87 15:12 09/04/87 17:39 2.45 32 MBFP STARTED/TRIPPED SRO 

MFW TDP 09/05/87 01:35 09/05/87 03:30 1.92 32 MBFP STARTED/SECURED SRO 
MEW TOP 09/05/87 05:25 09/05/87 07:07 1.70 32 MBEP STARTED/SECURED SRO 

MFW TDP 09/05/87 11:51 09/13/87 13:30 193.65 31 MBFP STARTED/TRIPPED SRO 

MFW TDP 09/05/87 11:51 12/22/87 16:30 2596.65 32 MBFP STARTED/SECURED SRO 

MFW TDP 09/14/87 16:00 09/15/87 18:00 26.00 31 MBFP STARTED/SECURED SRO 

MFW TDP 09/15/87 18:15 09/16/87 19:30 25.25 31 MBFP HELD OFF SRO 

MFW TDP 09/16/87 19:30 09/17/87 14:15 18.75 31 MBFP STARTED/TRIPPED SRO 

MFW TDP 09/17/87 17:30 12/22/87 16:30 2303.00 31 MBFP STARTED/SECURED SRO 

MFW TDP 12/23/87 22:45 02/02/88 21:21 982.60 31 MBFP STARTED/TRIPPED SRO 

MFW TDP 12/24/87 09:00 12/24/87 21:31 12.52 32 MBFP STARTED/TRIPPED SRO 

MFW TDP 12/25/87 03:10 12/25/87 04:05 0.92 32 MBFP STARTED/SECURED SRO
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Table F3 System Operation Log

System EQ Type 

MFW TDP I 

MFW TDP 0 
MFW DP 0 
MFW TDP 0 

MFW TDP 
MFW TDP 0 
MFW TDP 0 
MFW -TDP 0 
MFW TDP 0 

MFW TDP 0 

MFW TDP C 

MFW- TDP 1 
MFW TDP 1 
IMFW TDP 1 

MFW TDP 1 

MFW TDP 1 
F TDP 

M TDP 
MFW TDP I 

MFW TDP 
MFW TDP 
M-F W P -( 

MFW TDP I 

MFW TDP 
MFW TDP 
MFW TOP 
MFW TDP 

MFW TDP 
MFW TDP 

MFW TDP 
MFW- TOP
MFW TDP 

MFW- TDP 

MFW TDP 

MFW TDP 

MFW TDP 
MFW TDP 
MFW TO P 
MFW TOP

Start Date ii
2/25/87 05:00 0 
2/03/88 17:15 C 
2/03/88 17:30 C 
2/04/88 05:50 C 

4/02/8814:05 C 
4/02/88 14:30 0 
5/28/88 01:20 C 
5/28/88 10:18 C 
)5/29/88 08:25 C 
6/03/88 17:25 
)6/15/88 19:10 
6/15/88 19:45 
0/13/88 17:01 
0/15/88 09:00 
10115/88 22:00 
10/16/88 07:25 
0/16/88 12:30 
10/20/88 01:12 
11/22/88 16:55
11/23/88 11:50 
11/23/88 11:50 
05/08/89 03:13 
06/23/89 16:10 
06/23/89 16:10 
10/20/89 07:44 
10/20/89 07:46 
10/24/89 00:50 
10/24/89 00:50 
04/08/90 07:55 
04/08/90 13:40 
04/08/90 21:15 
07/01/90 00:10 
08/11/90 02:30 
08/11/90 03:45 
12/24/90 19:15 
12/24/90 19:40 
12/28/90 09:20 
12/28/90 14:25 
03/22/91 01:15 
03/22/91 10:35

2I 

0' 

0

Table 

F3 System Operation Log

End Date Duration Event Description. Notes Sour 

/102/88 21:20 952.33 32 MBFP STARTED/TRIPPED SR 

3/31/88 14:12 1364.95 31 MBFP STARTED/SECURED 
SR 

2/03/88 23:40 6.17 32 MBFP STARTED/SECURED 
SR 

3/31/88 14:05 1352.25 32 MBFP STARTED/TRIPPED SR 

5/11/88 05:11 927.10 31 MBFP STARTED/SECURED SR 

/11/88 05:03 926.55 32 MBFP STARTED/SECURED SR 

5/28/88 06:47 5.45 OPEN & DE-ENRGZ/SHUT & ENRGZ #31 MBFP DIS VLV SF 
6/12/88 08:51 358.55 31 MBFP STARTED/SECURED SF 

3/12/88 08:51 336.43 32 MBFP STARTED/SECURED SF 

6/03/88 18:04 0.65 32 MBFP -Cntrl.Sys.Trouble Airm/Cleared. S 
Y)/09/88 18:52 2783.70 1 MBFP STARTED/SECURED SF 
0/09/88 18:52 2783.12 32 MBFP STARTED/SECURED S 

0/15/88 21:21 52.33 32 MBFP STARTED/SHUTDOWN 
SF 

0/15/88 21:40 12.67 31 MBFP STARTED/TRIPPED 
S 

6115/88 22:55 0.92 31 MBFP STARTED/TRIPPED 
0/16/88 11:40 4.25 31 MBFP STARTED/SECURED 

SF 

0/20/88 01:30 85.00 31 MBFP STARTED/TRIPPED 
S 

0/20/88 03:26 2.23 32 MBFP ON RECIRC/SECURED 
SI 

1/23/88 10:42 17.78 31 MBFP STARTED/TRIPPED 
S 

2/05/89 20:35 1784.75 31 MBFP STARTED/SECURED 
SI 

2/05/89 20:35 1784.75 32 MBFP STARTED/SECURED _ SI 

'5/08/89 04:37 1.40 CLOSED/OPENED 31 MBFP RECIRC 

0/20/89 07:00 2846.83 31 MBFP STARTED/SECURED 
S 

0/20/89 07:00 2846.83 3 MBFP STARTED/SECURED 

0/20/89 10:32 2.80 31 MBFP STARTED/SECURED 
S 

10/20/89 10:23 2.62 32 MBFP STARTED/SECURED 
S 

03/02/90 21:20 3116.50 3 MBFP STARTED/SECURED 
S 

3/02/90 21:20 3116.50 32 MBFP STARTED/SECURED 
S 

)4/08/90 09:10 1.25 31 MBFP STARTED/SECURED 
S 

8/09/90 15:15 2953.58 31 MBFP STARTED/SECURED 
S 

)8/09/90 15:15 2946.00 32 MBFP STARTED/SECURED 

7/02/90 08:45 32.58 B SPEED CHANNEL FAILURE ALARM FOR 32 MBFP/CLEARED S 

09/15/90 00:26 837.93 31 MBFP STARTED/SECURED 
S 

09/15/90 00:26 836.68 32 MBFP STARTED/SECURED 

12/24/90 19:35 0.33 31 MBFP STARTED/TRIPPED 
-_ 

12/26/90 12:43 41.05 31 MBFP STARTED/SECURED 
03/20/91 19:15 1977.92 31 MBFP STARTED/SECURED 

03/20/91 19:15 1972.83 32 MBFP STARTED/SECURED 

03/22/91 12:45 11.50 32 MBFP STARTED/SECURED AS PER SOP-FW-1 

03/22/91 11:40 1.08 31 MBFP ON TURNING GEAR
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description 
Notes Source 

MFW TDP 03/23/9101:20 03/23/9106: 4.93 32 MBFP STARTED/SECURED AS PER SOP-FW-1 -

MFW TDP 03/23/91 22:40 03/24/91 01:45 3.08 31 MBFP STARTED/SECURED AS PER SOP-FW-1 
SRO 

MFW TDP 04/09/91 17:25 04/10/91 12:06 18.68 31 MBFP STARTED/SECURED 
SRO 

MFW TDP 04/09/91 17:36 04/10/91 12:05 18.48 32 MBFP STARTED/SECURED 
SR

MFW TDP 04/11/91 00:45 05/12/91 00:15 743.50 31 MBFP STARTED/SECURED 
-RO 

MFW TDP 0411/91 00:59 051121/ 00:15 743.27 RPACES OPE1ED/SECURED 
RO 

MFW TDP 5/23/91 21:50 08/24/91 11:05 2221.25 RPA TED/SECURED 
RO 

MFW A 045/23/91 :0 08/1241/91 10:59 2221.15 -VV S FT RAVED/SECLRED ARIO 

M F D 032190 0:0 0/2/90 0:18 1333.103 MBFP STARTED/SECURED 
S RO 

MFW A 0/2/91 10:00 10/19/91 06:09 1331.37 t MBFP STA TED/SECURED 
R 

MFW AP 1104/910:0 12/31/9123:59 1383.45 31 M F doSTART oen. E 3shiSECU RED e R 

FW DP 11/04/9108:42 2/31/90 23:59 1383.28 32 MBFP STA RT y o t 3 r c cD -8R 

FW DP 11/05/9100:00 4/30/92 00:00 4248.0 Oil leak. Failed retest. Reilace auto stop manifold 
gasket. 

MWR 

M-- TDP 19/18/9100:00 /31/92 17:00 5441.00 Inboard bearing of 31 MBFP -oil leaking through 
plug. Ganet needs to be replaced. WR 

MFW AOV 07/14/92 00:-00 7/20/92 00:00 144.00 Install mod 90-03-125 "MBFP Controls Upgrade". Modify 
low earing ont trip assembly. Remove plunger MR 

MFW ADP 014/92 00:00 07/29/92 10:00 3690 Install mod inlet &25 "MBFP Cotrols Upgrade". Modiyow bearing Oil trip assembly. Remove plunger WR 

MSS A V 101/2/9 00:00 11/21/88 00:00 1.00 BLOWN DIAPHRAM 
MWR 

MSS A OV 1/2/88 0 :00 11/21/88 00:00 4.00Valvstr OPERAT R DIAPHRAM LEAKING AT FLANGE. 
cW-R 

MSS AOV 0/20/88 00:00 04/04/9 00:00 ooo 2. REP lCE ak bvEAlvR wilAPHRAGMScrWR 

MSS AOV 11/0/88 00:00 11/21/89 00:00 2.00 REPLACE OPERATlv DIAPHRAGMS 
MWR 

SS AOV 04/01/89 00:00 04/11/89 00:00 4.00 DIAPHRAGc LE oper ALtEo dAEaL WILL NOT oCEED o BEAU E OF LEAK. MWR_ 

SS AOV 04/03/89 00:00 04/0/89 00:00 8.00 VALVE AT FULL opeato LEAKS AIR Pp pMWR 
MS AOV /321/9 0 0 31590:00 4.00 33 Atmos dues not open. 31 & 34 atmos, swagelock union to cash regulators on supply line t6 -positione MW_ 

M.S--S- A0V 03/21/9 03/25/90 0:00 4.00 33 Atmos doe s nioti open. 31 & 34 atmos, swagelock union to cash regulator I on supp!y line topositione MWR_ 

MlSS AOV 63/2/00:00 03/25/90 00:00 4.00 33 Atmos does not open. 31 & 34 atmos, swagelock union to cash regulators on supply line to position e MWR 

MS -AOV 09/04/90 0 0 10/26/90 00:.-.0 1.00 Inspect linkage for integrity on 1134 thru 1137 as pler m aint, checklists. Discussed at PORC meetin 8/3 MW__R 

MSS AOV 09/04/90 00:00 101/26/90 00:00 1.00 Inpect linkagei for integrity o v 4 thru 1137 as per maint, checklists. Discussed at PORC meeting 8/3 MW__R 

S AOV 09/04190 00:00 10/26/90000 1 .00 Inspect linkage for integrity on 1134 H 1137 as per mapra , sing ce Du e LV-RCmeAtVg 8/3 MWR 

MS--S AOV 090/000:00 10/26/90 00:00 1. Inspect linkagfor integrity on -11.34 thru 1137 as per nt chclsm8 cse tPR etn / 

MSS_ AOV 1-0/08/9 0:1 10/24/90 0:00 4.00 Ai--reucer inlet &outlet nipple leaks. Clean threads and tighten fittings as per checklist. Fittings leaking. MWR_ 

MS_SS A, V 10/24/90 00: 11/19/90 0:00 6.00 Air reg outlet nipple leaks. repair air leaks as per attcdU1Z stelistIQ. 
IVIWR 

MS__S ,V 1-0/2/6/909000 
8.00 Valve stroke time is excessive in the opening direction (2min 17fsec, -should be %esta 0sc) hc 

MSS AO 0330900:00 034/04/91 00:00 10.0 Diaphragm leaks by, valve will not open. Remove diaphragm cover Tram operator, remove existing diap MIWR 

MS AOV 04/-03/9100:0 04/06/91 00:00 4.0 PM -Repl----ace vlv operator diaphragm as per vlv PM program, procedure vlv-014f-AOV _Rev.0 1WR 

MS AOV 0410/910 0:00 04/06/91 00:00 4.00 PM -Replace vlv operator diaphragm as per viv P-M program, procedure VLV-014-AOV Rev.0 MIWR 

'MSS AU 0/003/91 00:00 0--/0-6/91 00:00 4.0 PM -Replace vlv operator diaphragm as per viv FM program, procedure VLV-014-AOV Rev.0 MWR 

MSS AOV 04/6/910 0:0 11/06/91 0:0....... 0 Investigate sluiggish strokfing Reoeeiting air regulator and install new as per maint steplists. MR 

MS 
asV 

050/100P71/20:0140uJr 
uulC 1 M program, using procedure VILV-014-AOV Rev.1 MWR 

MSS AOV 10/22/91 00:00 11/06/91 00:00 4.0 ve sticks. Valve needs a 50% open signal to cause valve to lift off open seat sometimes. Check valv MWR 

MSS CKV l080N 
-RETURN CKV, NEEDS TO BE OPENED FOR INSPECTION. 

M 
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system EQ Type 

MSS CKV 0 
MSS CKV 0 
MSS CKV 0 

MSS CKV 0 
MSS CKV 1 

MSV 0 
MSS -- MSV 0 
MSS MSV 0 

MSS- - - - MSV C 
MS-S-- MSV C 

MsS-- MSV C 
MSS MS-V 1 

M S-S- MSV C 
MSS- MlSV 1 
MSS MSV 

MSS MSV ( MS-- MS
MSS MSV 1 
MSS MSV 

MSS MSV 
MSS MSV 

MSS MSV 

M~S~S MSV I 

M9S MSV 

MSS MSV 
MSS MS-V 
MSS MSV 
MSS MSV 
MSS M S _V 
MSS MS-V 
MSS MSV 
MSS MSV 
MSS MSV 
MSS MSV MSS MSV 
MSS MSV 
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MSS MSV 
MSS MSV 
MSS MSV
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9/89 00:00 06/23/89 00:00 20.00 VALVE NEEDS TO BE OPENED FOR INSPECTION MWR 

9/89 00:00 06/23/89 00:00 20.00 VALVE NEEDS TO BE OPENED FOR INSPECTION MWR 

9I89 00:00 -6-/23/89 00:00 12.00 NEEDS TO BE OPEN FOR INSPECTION MWR 

7/90 00:00 04/08/90 00:00 8.00 Valve leaks by. Replace MS-33-2 valve as per approved steplists and weld data checklists. MWR 

4/91 00:00 08/11/92 00:00 7488.00 PM -Open & inspect vlv internals. PM valve as per procedure VLV-013-MSS Rev.1 MWR 

3/85 04:51 01/23/85 15:48 10.95 MS-l's OPENED/CLOSED 
SRO 

3/85 21:41 03/19/85 13:42 1312.02 MS-I's OPENED/CLOSED 
SRO 

5/85 00:00 09/15/85 00:00 5592.00 Replace solenoid vlv operators and modify control circuitry as per MOD 84-03-099 MS. -EQ replaceme MWR 

5/85 00:00 09/15/85 00:00 5592.00 Replace solenoid vlv operators and modify control circuitry as per MOD 84-03-099 MS. -EQ replaceme MWR 

0/85 21:25 0-6/07/85 19:31 1894.10 MS-I's OPENED/CLOSED I SRO 

2/85 00:00 09/15/85 00:00 3984.00 Air hose to #31 MSIV too long -shorten. Copper air line has kink at elbow at coupling to air hose. Replac MWR 

3/85 00:00 09/19/85 00:00 144.00 31 MSIV VALVE ACTUATOR PISTON IS LEAKING AIR OUT OF VENT PORT. MWR 

5/85 19:15 09/26/85 12:36 17.35 MS-i's OPENED/CLOSED 
RO 

4/85 08:45 10/04/85 19:40 10.92 MS-I's OPENED/CLOSED 
SRO 

4/85 21:30 10/15/85 15:16 257.77 MS-I's OPENED/CLOSED 
SRO 

5/85 21:12 02/28/86 09:10 3251.97 MS-I's OPENED/CLOSED (31 MSIV Delay close) SRO 

1/86 00:00 03/01/86 00:00 192.00 INSPECT-REPLACE AIR HOSE 
MWR 

21/86 00:00 -3/01/86 00:00 192.00 INSPECT-REPLACE AIR HOSE 
MWR 

1/86 00:00 03/01/86 00:00 192.00 INSPECT-REPLACE AIR HOSE 
MWRR 

28186 00:00 02/28/86 00:00 0.00 -EPLACE AIR CYLINDER ACTUATOR WITH NEW ONE MWR 

28/86 00:00 02/28/86 00:00 0.00 REPLACE VALVE OPERATOR 
MWR 

1/86 01:20 04/26/86 02:05 1344.75 MS-I's OPENED/CLOSED _W__RO 

29/86 00:00 05/12/86 00:00 20.00 INVESTIGATE PROBLEM WITH LINKAGE MWR 

30/86 00:00 05/12/86 00:00 16.00 DRILL OPERATING LEVER FOR GREASE FITTING _ MWR 

01/86 00:00 05/12/86 00:00 48.00 DRILL OPERATING LEVER FOR GREASE FITTING MWWR 

01/86 00:00 05/12/86 00:00 32.00 DRILL OPERATING LEVER FOR GREASE FITTING MWR 

18/86 02:22 05/18/86 04:29 2.12 MS-I's OPENED/CLOSED 
SRO 

19/86 02:15 05/19/86 12:47 10.53 MS-I's OPENED/CLOSED 
SRO

21/86 20:30 05/23/86 09:25 36.92 MS-I's OPENED/CLOSED 
SRO 

24/86 00:40 05/24/86 18:40 18.00 MS-i's OPENED/CLOSED _RO 

24/86 20:00 05/26/86 19:22 47.37 M S-I's OPENED/CLOSED 

27/86 23:58 06/07/86 03:32 243.57 MS-I's OPENED/CLOSEDoSRO 

07/86 20:24 06/07/86 20:57 0.55 MS-I's OPENED/CLOSED 
--O 

107/86 23:52 06/14/86 02:15 146.38 MS-i's OPENED/CLOSED 
SR-'O 

115/86 00:50 07/06/86 08:03 511.22 MS-'s OPENED/CLOSED 
SRO 

23/86 00:00 7-/29/87 00:00 48.00 REPAIR GASKETS AND REPLACE SCREWS -PERFORM MOD 85-03-115 MWR 

104/86 05:25 09/05/86 16:45 35.33 MS-i's OPENED/CLOSED 
SRO 

/06/86 21:00 09/09/86 10:30 61.50 MS-i's OPENED/CLOSED 
SRO 

/10/86 08:52 11/14/86 10:56 1562.07 MS-i's OPENED/CLOSED 
SRO 

/15/86 03:07 01/31/87 14:16 1859.15 MS-I's OPENED/CLOSED 
SRO



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notesc.ource 

M VISS MSV 02/02/87 07:18 02/11/87 08:28 5023.70 MS-i's OPENED/CLOSED 
S-0 

MS MSV 
SRO 

I- VSS V 02/13/87 03:45 05/02/87 04:00 1872.25 MS-i's OPENED/CLOSED 

MS SV 
S 

1 1- 
RO

SS ---SV 04118/87 01:15 05/02/87 00:47 335.53 MS-i's OPENED/CLOSED 

MSS SV 08/30/87 11:25 08/30/87 15:00 3.58 MS-i's OPENED/CLOSED 
S-RO 

MSS MSV 09/03/87 16:08 09/03/87 23:25 7.28 iS-i's OPENED/CLOSED 
SRO 

M SS MSV 040/9 54 408/0 9:150 3.58 MSisOEE/CLOSED 

MSS MSV 09/04/87 11:00 09/04/87 18:4 17.83 S-i's OPENED/CLOSED 
SRO 

SS MSV 69105/87 00:45 12/22/87 17:09 23.0840 placli s tC ( I ntleED/CLOSED 
S-

SS M5 V 52/19/87 16:30 12/18/87 19:30 33 MSIV- declared inoperable. 
-- R 

SS SV 05/30/9 0:00 2/025/088 22:20 1.00 Relac Limit R 
MS-S---- V 02/03/88 16:25 03131/88 15:0 367.08 MS-l's OPENED/CLOSED 

SS-- MSV 0/14 00:00 0512/0/ 00:00 .00 HEOPEN LIMIT IS NOT MAKING UP PROPER -HAD TO TOGGLE THIS IN THE FEILD. MWR 

M S V 0641/02/88 12:55 05/11/88 13:00 9636.08 PIS I's O-PEN---E-/CL-OSE-D 
IS-- -WSV 5129/88 06:4 06/12/88 09:57 __3920 A-'s OPENED/CLOSED 

SR 6-

ISS-- vSV 561 18:41-0/09/88 20:00 28.7-sIsOE D/LOSED 
SRO

IS-S-- M _SV i0/15/88 07:38 10/15/88 23:10 15.53 M S-Is OJPENED/CLOSED 
SRO

S----MSV 10/16/88 06:25 10/i618 11:1 4.88 -sOPNDC SE 

MlSS MV 11618 121 02180:9 8.7VSlsOEE/LS (1 MSIV closed@l:47) 
§RO_ 

M/SV 1016/88 12:19 020/88 059 178.75 MS-l's OPENED/CLOSED ( 

M S MSV -01/22/89801 6 1380:0 16.75 MS1 E DCLONE S PE R L-0-S E.DW-

/IS VlSV 10/1/25/89 0 204 62/89 09:00 160RELCAICYNDR/W-

/-S MSV -11/25/88 00:00 0138 00 60 ELC I YIDR 

WSS W - 04/11/89 00:00 06/14/89 00:00 1536.00 Toqu on conox-sea assmbly must be checked on limit switch. MWR_ 

IVS ,MSV 05/01/89 0 :0O6/23/89 00:00 12.00 MS 1-31 HAS A OYTO BONNET LEAK 
MWR 

II M5050/900:00 06/23/89 0:0 12.00 3S-G MSIV 1-34 DOES NOT STROKE FULLY SHUT ADHSUAL INDICATION IN CCR. IWR_ 

M'S V 06/16189 00:00 06238 00:00 4.00 PACKING LEAKING SLIGHTILY 
IW-R

ISV 06/16/89 00:00 06/23/89 00:00 4.00 P-ACKING LEAKING SLIGHTLY 
MIW--R

MlS- VlSV 6116/89 00:00 623/89 00.00 4.00 PACKING LEAKING SLIGHTLY 
lW--R 

IVISS- vSV 066/16/8900:00 -6123189 00:00 2.00 STEAM LEAK ATPCKING GLAND 
MR 

I VIS SV -06/23/89 11.30 10/20/89 10:32 2853.03 lS-l's OPENED/CLOSED 
SI-R 

IVISS VlSV 10019 00O3/21/90 00:00 4.00 MSIV 1-34 HAS PACKINU LEAK 
S--O 

MS- MSV /24/89 002I9110 11 848 MS-I's OPENED/CLOSED 
SRO

MVSS MSV -641/08/90 (5:.40 04/08/90 09:15 3.58 MS-l's OPENED/CLOSED 
S-

MIS -5SV 04/08/90 12:55 06/29/90 13:44 1968.82 MS-l's OPENED/CLOSED 

II MSV 05/30/90 00:00 12/05/90 00:00 23.00 Reac lii s witches (2) Install new limit switch and connection as per DEM and procedure LIM-004- MWR 

IVS S 05/30/90 00:0 12/05/90 00:00 240 Replace limit switches (2). Replace limit switch and conniectors as per DEM, steplist, and procedure LIM MW_R 

MVS S lV 0/09 00 20100:0 3.0Replace limit switches (2). Replace limit switch and connector as per DEM and procedure LIM-004-ELC MR 

SSS MV-05/300 05/90 000 16.0 Replace limit switches (2). Replace limit Switch and connectors and ir1lcate ox X"9 -as per DE, stepIi MWR.

MSS MS _061/000:. 00 /Q nn -o1 . 00 PM -Replace air cylinder and repack vlv. per maint proc VLV-003-M.SS. Open valve cover & inspect di._s MW_..  
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MSS MSV 
MSS MSV 
MSS MSV 
MSS MSV 
MSS MSV 
SS MSV 

MSS MSV 
MSS MSV 
MSS MSV 
M-SS VSV 

MSS MSV 
MSS MSV 
MSS MSV 
MSS MSV 
MSS MSV 
MSS MSV 
MSS MSV 
MSS MSV 
MSS MSV 
MSS MSV 

MSS MSV 
MfSS MSV 

MSV 
MSS MSV 

MSS MSV 
M'SSMS-V 
MSS MSV 
M-SS MSV 
MSS MSV 
M-SS M-SV 
MWS S MhS-V 

MS S _PC V 
MSS PCtV 
MS-S PCV 

MSS PCV 

FMSS 
PCV 

MS PCV 
MSSSS IPCV 

MSS PV

Table F3 System Operation Log 

Start Date End Date Duration Event Description Notes Source 

06/14/90 00:00 12/07/90 00:00 11.00 PM -Replace air cylinder and repack vlv. Repack vlv & replace air cylinder as per maint proc VLV-003- MWR 

06/14/90 00:00 12/07/90 00:00 11.00 PM -Replace air cylinder and repack vlv. Repack vlv as per maint proc VLV-003-MSS. Open valve coy MWR 

06/14/90 00:00 12/07/90 00:00 12.00 Open & inspect check valve as per PM program and replace air cylinder & repack valve, as per maint pr MWR 

06/14/90 00:00 12/07/90 00:00 16.00 Open & inspect check valve as per PM program, per procedure. VLV-013-MSS Rev.1 ...... MWR.  

06/30/90 20:35 08/09/90 16:50 956.25 MS-I's OPENED/CLOSED 
SRO 

08/11/90 02:00 09/15/90 01:10 839.17 MS-I's OPENED/CLOSED 
12/23/90 11:40 12/27/9-000 12:16 96.60 M-1's OPENED/CLOSED 

SRO 

12/28/90 05:35 03/20/91-2255 -i985.33 MS-I 's OPENED/CLOSED 
SRO~ 

03/21/91 22:46 03/22/91 09:31 10.75 MS-I's OPENED/CLOSED 
...... SRO_....  

03/22/91 21:22 03/23/91 06:16 8.90 M-i's OPENED/CLOSED (Remove steam from 2nd side -Brake VAC) SRO 

03/23/91 20:20 063/24/91 01:45 5.2M-'sOPNDC SESR 

064/09/91-16:45 0d41/10/91 1520 22.58 MS-1's OPENED/CLOSED 
SRO 

04/11/91 00:06 05/12/91 03:55 747.82 MS-i's OPENED/CLOSED SRO 

04/29/91 00:00 05/16/91 00:00 3.00 Air hose to valve operator has air leak from hole to hose. Remove old hose & replace with new clear te MWR 

05/23/91 20:45 10/19/91 06:40 3561.92 MS-I's OPENED/CLOSED 
SRO 

08/04/91 00:00 08/21/91 00:00 3.00 Flex hose has leak due to chafing on deck grate. Hose must be replaced and prevented from chafing. MWR 

08/21/91 00:00 08/25/91 00:00 2.00 Actuator to bushing instrument air leak for MSIV-1-31. Appears threads on actuator are not holding whic MWR 

08/24/91 00:00 08/25/91 00:00 3.00 Replacement of floex hose to actuator as per steplist. Flex hose to actuator leaking at fittings. MWR 

08/24/91 12:00 08/24/91 12:45 0.75 31 MSIV - CLOSED/OPENED FOR MTC SRO 

08/24/91 12:55 08/24/91 13:10 0.25 34 MSIV - CLOSED/OPENED FOR MTC SRO 6 _8 -
S R O 0 

08/24/91 13:17 08/24/91 13:40 0.38 32 MSIV - CLOSED/OPENED FOR MTC SRO 

10/04/91 00:00 07/04/92 00:00 65700 0 PM -Replace vlv packing, air cylinder, & associated flex hose. PM valve as per procedure VLV-003-MS MWR 

10/04/91 00:00 07/29/92 00:00 7176.00 PM -Open & inspect vlv internals. Replace packing, air cylinder, & flex hose. PM valve as per procedur IMWR 

10/04/91 00:00 -7/10/92 00:00 6720.00 PM -Replace vlv packing, air cylinder, & associated flex hose. PM valve as per procedure VLV-003-MS .MWR .  

10/21/91 00:00 11/04/91 00:00 2.00 Air hose for actuating cylinder needs to be replaced. Replace existing air hoses with new as per maint. MWR 

10/21/91 00:00 11/04/91 00:00 4.00 Air hose for actuating cylinder needs to be replaced. -MWR 

10/21/91 00:00 11/04/91 00:00 4.00 Air hose for actuating cylinder needs to be replaced. Replace existing actuator air hoses with new as p -MWR 

11/04/91 06:28 12/31/91 23:59 1385.52 MS-is OPENED 
]SR 

05/23/92 00:00 07/04/92 00:00 1008.00 M-1-31 PM -INSPECT VALVE INTERNALS. 
MWR 

05/23/92 00:00 07/04/92 00:00 1008.00 PM -INSPECT VALVE INTERNALS. _MWR 

05/23/92 00:00 07/10/92 00:00 1152.00 MS-1-34 PM -INSPECT VALVE INTERNALS. 
MWR 

07/09/92 00:00 07/18/92 00:00 216.00 Cooper elbow on IA line going to MS-1-31 MSIV air cylinder needs replacement. MWR 

05/17/85 00:00 10/07/85 00:00 3432.00 BODY TO BONNET LEAK. 
MWR 

08/07/85 00:00 09/23/85 00:00 1128.00 Sov IS BYPASSED -VALVE WILL NOT CLOSE -INSTALL SOV AND RECONNECT AIR PIPING. MWR 

09/18/85 00:00 09/25/85 00:00 168.00 AS PER 3PT-R32 -OPEN LIMIT SWITCH DOES NOT WORK -REPLACE. MWR 

04/03/86 00:00 04/28/86 00:00 600.00 NO POSITION INDICATION LIGHTS ON SUPV. PNL -LIMIT SWITCHES AT VALUES APPEAR TO BE M-W
04/16/86 00:00 05/10/86 00:00 576.00 REPLACE FLEX AND LIMIT SWITCHES -PERFORM JUNCTION BOX SEALING MOD FOR EQ. MWR 

04/16/86 00:00 05/10/86 00:00 576.00 REPLACE FLEX AND LIMIT SWITCHES -PERFORM JUNCTION BOX SEALING MOD FOR EQ. __ MWR__ 

04/16/86 00:00 05/10/86 00:00 576.00 REPLACE FLEX AND LIMIT SWITCHES -PERFORM JUNCTION BOX SEALING MOD FOR EQ. MWR

04/16/86 00:00 05/10/86 00:00 576.00 REPLACE FLEX AND LIMIT SWITCHES -PERFORM JUNCTION BOX SEALING MOD FOR EQ. MWR
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MSS PCV 04/20/86 00:00 05/10/86 00:00 480.00 REPLACE FLEX AND LIMIT SWITCHES -PERFORM JUNCTION BOX SEALING MOD FOR EQ. MWR 

MSS PCV 04/21/86 00:00 05/10/86 00:00 456.00 PLACE FLEX AND LIMIT SWITCHES -PERFORM JUNCTION BOX SEALING MOD FOR EQ. MWR 

MSS PCV 04/21/86 00:00 05/09/86 00:00 432.00 REPLACE FLEX AND LIMIT SWITCHES AND PERFORM JUNCTION BOX SEALING MOD FOR EQ P MWR 

MSS PCV 04/21/86 00:00 05/09/86 00:00 432.00 REPLACE FLEX AND LIMIT SWITCHES AND PERFORM JUNCTION BOX SEALING MOD FOR EQ P MWR 

MS P -08/24/86 00:00 08/27/86 00:00 72.00 REPLACE SEALTIGHT AND WIRE MWR__ 

MSS PCV 08/24/86 00:00 6 00:00 72.00 REPLACE SEALTIGHT AND WIRE MWR 

MSS PCV 08/24/86 00:00 08/27/86 00:00 72.00 REPLACE SEALTIGHT AND WIRE MWR 

MSS PCV 068/24/86 00:00 08/27/86 00:00 72.00 REPLACE SEALTIGHT AND WIRE WR 

MSS PCV 068/24/86 00:00 08/8 0 REPLACE SEALTIGHT AND WIRE 
MWR

MSS PCV 08/24/86 00:00 08/27/86 00:00 72.00 REPLACE SEALTIGHT AND WIRE MWR 

MSS PCV 08/24/86 00:00 08/27/86 00:00 72.00 REPLACE SEALTIGHT AND WIRE 
MWR 

MSS PCV 08/24/86 00:00 08/27/86 00:00 72.00 REPLACE SEALTIGHT AND WIRE 
MWR 

SS-PCV 08/30/87 00:00 09/03/87 00:00 96.00 INSPECT VALVES FOR FOREIGN OBJECTS 
MR 

SS- PV 0/2/88 00:00 060789 00:00 96.00 REPLE tES 4O FOREIGN OBJECTS I WR 

MSS- PCV 08/32/87 00:00 09/03/87 00:00 96.00 REPLET IES 4" FOREIGN OBJECTS 
IMWR 

SS PCV 08/30/87 00:00 09/03/87 00:00 96.00 INSEC ALES OR FOREIGN OBJECTS IN WR 

SS PCV 08/2/87 00:00 09/03/87 00:00 68.00 INSPECT VALVES FORFOREIGN OBJECTS ---W R MW 

MSS PCV 08/30/87 00:00 09/03/87 00:00 86.00 INSPECT VALVES FOR FOREIGN OBJECTSWR 

MS- SGBD 081/385 00:00 0/03/85 00:00 06.00 31NSGBDT VLnEShlffrmct FRO REpckNeel valveTS . DSWR 

MSS BCV 081/30/87 00:00 09/03/87 00:00 96.00 31SG VALVES R FOREIGNOBJECTS d v s SR 

SS PCV 09/01/87 00:00 09/02/87 00:0 24.00 EPAIR VAV NERASMWR 

S PCV 09/01/87 00:00 09/02/87 00:00 24.00 REPAIR VALVE INTERNALS cw etR 

CV 09/01/87 00 09/02/87 0000 24.00 RE R V NTERNALSW 
lS-S-- P--V O69101187-0000 09/02/87 00:00 24.00 REPAIR VALVE INTERNALS 

W-R 

/IS-S-p- PV T9-9/01/8700-0 09/02/87 00:00 24.00 REPI VALVE61wi INTERNLS 
MW--R 

-S PCV 069/01/87-0000 -09/02/87 00:00 24.00 REPA'I, VALV IN TERNALS_ 
W-R 

MIS--S- PCV 609/01/870000 09/02/87 00:00 24.00 REPI ; AV INENLSRW 

MSS___ iCV 9/01/87 00:060O9/02/87 00:00 24.00 RbEPAiiIR VALVE INTERNALS 
/ISS i--CV 081418800:0 - 07/9 0:00 88800 RPLAE EXSTIG 41BLO 1OW CONTAINMENT ISOLATION VALV1ES WITH 3" ISOLATION VA vW 

MISS PG 068/24/88 00:00 0D61/07189 0 000 6888.00 REPLACE EXISTING 4" BLOWDOWN0,1,1" CONTAINMETIOAINVLE IH3 SLTO AMR 

MlS__S PC -68/24/88600:006107/89 00:00 6888.00 REPLACE EXISTING 4" SLOWDOWN CONTAINMENT ISOLATION VA5LVwES WIlTHY3 ISOLATIO-NVA MWR 

lS__S PCV b81/24/88 00.0 3/78 00 8800 REPLACE EXISTING 4" BLOWDOW CONTAINMENT ISOLATION VA~cLVEfS WI TH 3- ISOLATION VA MWR 

MSSS -PCV -08/24/88 00:00 036/07/89 00:0 6888.00 RPAEXITNG 4"-BLOWDOWNif C,::ONTAINMENT ISOLATION VALVES WITH 3" ISOLATION VA MWR 

SS PCV 08/24/88 00:00 O6/07/89 00:0 6888.00 RELC XSTING 4" BLOWDOWN CONTAINMENT ISOLATION VALVES WITH 3" ISOLA]TION VA MWV_R 

SS PCV 108/24/88 00:00 06107"8 0:068.0 PLCEXSTING 4" BLOWDOWN CONTAINMENT ISOLAIO VALVES Z'1tWIT-H 3" -ISOLATION VA MWR 

MS PV0r-0/4/8 w-:0 -6/07/89 00068.0 XTR'S -RETUBE AND REWIRE: INTR UMENTI RACK #9 IN AFWP ROOM AS PER MOD MWR__ 

MS-S- PC 05/09/89 00:00 05/18/89 000 -8.00 AIR REGULATOR LEAKS 
DSR 

MSS__ -SGB) 01/03/85 00:00 01/03185 00:00 0.00 31 bS Lin h-eld off-for mtc to repack needle valves.  

MSSS-;GBDJ 01/03/85 00:00 01/03/85 00:00 0.00 -4S Bn held off for mntc to repack needle valves. 
DSR 

MS._SSGE1 0_.__3/12/85 00:00 n--314/5 00:0 00, _ r 33S B ieeld off for mntc to repair flow orifice flange gasket. S 

0 
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MSS SGBD 12/16/85 00:00 12/16/85 00:00 0.00 34 SGBD Line held off to repack BD-6-4. DSR 

MSS SGBD 01/21/86 00:00 01/21/86 00:00 0.00 33 SGBD line held off for mtc repair packing leaks in various valves. DSR 

MSS SGBD 01/21/86 00:00 01/21/86 00:00 0.00 34 SGBD line held off for mtc repair packing leaks in various valves. DSR 

MSS SGBD 01/22/86 00:00 01/22/86 00:00 0.00 32 SGBD line held off for mtc repair packing leaks in various valves. DSR 

MSS SGBD 01/24/86 00:00 01/24/86 00:00 0.00 33 SGBD line held off for mtc repack valve SGBD-8. DSR 

MSS SOV 12/18/87 00:00 12/21/87 00:00 8.00 MS-SOV 1241 -ONE OF THE VENT SOLENOIDS FOR 33 MSIV LEAKS THROUGH. MWR 

MSS SOV 11/05/88 00:00 04/13/89 00:00 5.00 DEFECTIVE FLEX CONDUIT TO SOV 1233 MWR 

MSS SOV 04/12/89 00:00 05/09/89 00:00 20.00 REMOVE MSIV-34 EXHAUST SOLENOID AND REPLACE WITH NEW MWR 

MSS SOV 05/09/89 00:00 10/23/89 00:00 1.00 LEAKAGE AT SWAGELOK FITTINGS -FAILED AS PER RETEST #17677 MWR 

MSS SOV 03/27/90 00:00 10/30/90 00:00 2.00 Flex conduit is damaged. Replace damaged flex as per steplist. MWR 

MSS SOV 04/09/90 00:00 11/11/90 00:00 4.00 SOV-1238 has teflon on pipe threads. Remove tape and apply PST as per steplist. MWR 

MSS SRV 12/20/86 00:00 08/26/87 00:00 5976.00 PM inspection. Inspect valves MS-45,47,48, & 49 on 34 loop as per maint. proc. MWR 

MSS SRV 12/20/86 00:00 08/26/87 00:00 5976.00 PM inspection. Inspect valves MS-45,47,48, & 49 on 34 loop as per maint. proc. MWR 

MSS SRV 12/20/86 00:00 08/26/87 00:00 5976.00 PM inspection. Inspect valves MS-45,47,48, & 49 on 34 loop as per maint. proc. MWR 

MSS SRV 12/20/86 00:00 08/26/87 00:00 5976.00 PM inspection. Inspect valves MS-45,47,48, & 49 on 34 loop as per maint. proc. MWR 

MSS SRV 12/20/86 00:00 08/26/87 00:00 5976.00 PM inspection. Inspect valves MS-45,47,48, & 49 on 34 loop as per maint. proc. MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION _ MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 12/30/86 00:00 08/26/87 00:00 5736.00 PM INSPECTION MWR 

MSS SRV 04/28/88 00:00 06/25/89 00:00 10.00 Appears to be leaking by its seat (steam around muffler sleev). Open/inspect vlv MS-45-1 using MTC. P MWR 

MSS SRV 01/04/89 00:00 06/20/89 00:00 10.00 PM OF VALUE AS PER VLV-011-MSS MWR 

MSS SRV 01/04/89 00:00 06/20/89 00:00 10.00 PM OF VALUE AS PER VLV-01 1-MSS MWR 

MSS SRV 01/04/89 00:00 06/20/89 00:00 10.00 PM OF VALUE AS PER VLV-01 1-MSS _MWR 

MSS SRV 01/04/89 00:00 06/20/89 00:00 10.00 PM OF VALUE AS PER VLV-011-MSS MWR 

MSS SRV 01/04/89 00:00 06/20/89 00:00 10.00 PM OF VALUE AS PER VLV-01 1-MSS MWR 

MSS SRV 01/04/89 00:00 06/20/89 00:00 10.00 PM OF VALUE AS PER VLV-011-MSS MWR 

MSS SRV 01/04/89 00:00 06/20/89 00:00 10.00 PM OF VALUE AS PER VLV-01 1-MSS __ MWR 

MSS SRV 01/04/89 00:00 06/20/89 00:00 10.00 PM OF VALUE AS PER VLV-011-MSS MWR
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01/04/89 00:00 06/20/89 00:00 10.00 PM OF VALUE AS PER VLV-01 1-MSS MWR 

04/10/89 00:00 06/20/89 00:00 10.00 INSTALLATION OF HYDRO PLUG MWR 

04/10/89 00:00 06/20/89 00:00 10.00 INSTALLATION OF HYDRO PLUG MWR 

04/10/89 00:00 06/20/89 00:00 10.00 INSTALLATION OF HYDRO PLUG MWR 

04/10/89 00:00 06/20/89 00:00 10.00 INSTALLATION OF HYDRO PLUG MWR 

04/10/89 00:00 06/20/89 00:00 10.00 INSTALLATION OF HYDRO PLUG MWR 

04/10/89 00:00 06/20/89 00:00 10.00 INSTALLATION OF HYDRO PLUG MWR 

04/10/89 00:00 06/20/89 00:00 10.00 INSTALLATION OF HYDRO PLUG MWR 

04/10/89 00:00 06/20/89 00:00 10.00 INSTALLATION OF HYDRO PLUG MWR 

04/10/89 00:00 06120/89 00:00 10.00 INSTALLATION OF HYDRO PLUG MWR 

04/10/89 00:00 06/20/89 00:00 10.00 INSTALLATION OF HYDRO PLUG MWR 

04/19/90 00:00 12/17/90 00:00 6.00 Leaking through. Evaluation is required with the unit on the line. Inspect & overhaul crosby main steam MWR 

04/19/90 00:00 12/17/90 00:00 8.00 Leaking through. Evaluation is necessary with plant on the line. Inspect & overhaul crosby main steam s MWR 
07/02/90 00:00 12/17/90 00:00 6.00 PM -OPEN & INSPECT. DISASSEMBLE & INSPECT AS PER MAINT. PROC. VLV-01 1-MSS Rev.0 MWR 

07/02/90 00:00 121790 00:00 16.00 PM -OPEN & INSPECT. DISASSEMBLE & INSPECT AS PER MAINT. PROC. VLV-011-MSS Rev.0 MWR 
07/02/90 00:00 12/17/90 00:00 6.00 PM -OPEN & INSPECT. DISASSEMBLE & INSPECT AS PER MAINT. PROC. VLV-011-MSS Rev.0 MWR 

07/02/90 00:00 12/17/90 00:00 6.00 PM -OPEN & INSPECT. DISASSEMBLE & INSPECT AS PER MAINT. PROC. VLV-011-MSS Rev.0 MWR 07/02/90 00:00 12/17/90 00:00 6.00 PM -OPEN & INSPECT. DISASSEMBLE & INSPECT AS PER MAINT. PROC. VLV-01 1-MSS Rev.0 MWR 
07/02/90 00:00 12/17/90 00:00 6.00 PM -OPEN & INSPECT. DISASSEMBLE & INSPECT AS PER MAINT. PROC. VLV-011-MSS Rev.0 MWR 
07/02/90 00:00 12/17/90 00:00 16.00 PM -OPEN & INSPECT. DISASSEMBLE & INSPECT AS PER MAINT. PROC. VLV-01 1-MSS Rev.0 MWR 
10/16/91 00:00 07/28/92 00:00 6864.00 PM -OPEN & INSPECT I valve as per procedure VLV-01 1-MSS Rev. Valve needs to be r MWR 
10/16/91 00:00 07/28/92 00:00 6864.00 PM - Open & inspect relief valve. PM valve as per procedure VLV-011-MSS Rev. MWR 
10/16/91 00:00 07129/192 00:00 6888.00 PM - Open & inspect relief valve. Valve needs to be rebuilt as per procedure VLV-011-MSS Rev. MWR 
10/16/91 00:00 071/28/192 00:00 6864.00 PM - Open & inspect relief valve. PM valve as per procedure VLV-011-MSS Rev.l. Rebuild as per proc MWR 
10/16/91 00:00 071/29/192 00:00 6888.00 PM - Open & inspect relief valve. Rebuild as per procedure VLV-011-MSS Revl. MWR 
10/16/91 00:00 07/28/92 00:00 6864.00 PM - Open & inspect relief valve. PM valve as per procedure VLV-01 1-MSS Rev.1. Valve needs to be r MWR 
11/12/91 00:00 07/28/92 00:00 6216.00 PM -OPEN & INSPECT RELIEF VLV. Valve needs overhaul. Rebuild as per VLV-01 1-MSS Rev.1 MWR 
11/12/91 00:00 07/28/92 00:00 6216.00 PM -OPEN & INSPECT RELIEF VLV. MWR 
11/12/91 00:00 07/28/92 00:00 6216.00 PM -OPEN & INSPECT RELIEF VLV. Rebuild as per VLV-011-MSS Rev.1 MWR 

11/12/91 00:00 07/28/92 00:00 6216.00 PM -OPEN & INSPECT RELIEF VLV. Valve needs to be reguilt as per VLV-01 1-MSS Rev.1 MWR 

07/28/92 00:00 07/30/92 00:00 48.00 S/G safety has extended blowdown period. Failed retest 91-32804-1. Adjust blowdown on MS-45-2. MIWR 

12/29/84 17:26 01/13/85 18:00 360.57 STARTED/SECURED 31 SWP SRO 

12/29/84 17:27 12/29/84 17:47 0.33 STARTED/SECURED 35 SWP FOR 3PT-M35 SRO 

12/29/84 17:46 02/02/85 09:52 832.10 STARTED/SECURED 33 SWP SRO 

12/29/84 17:47 12/29/84 20:50 3.05 STARTED/SECURED 36 SWP FOR 3PT-M35 SRO 

12/29/84 17:49 01/04/85 12:50 139.02 STARTED/SECURED 35 SWP - SRO 

12/29/84 20:50 01/04/85 07:32 130.70 STARTED/SECURED 34 SWP SRO 

01/04/85 07:30 02/02/85 09:53 698.38 STARTED/SECURED 36 SWP FOR 3PT-M35 SRO 

01/04/85 12:45 02/25/85 20:34 1255.82 STARTED/SECURED 34 SWP SRO 

01/13/85 18:00 01/25/85 18:55 288. STARTED/SECURED 32 SWP
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SWS D-61/25/85 18:55 02/16/85 15:15 524.33 STARTED/SECURED 31 SWP 
SRO 

SWS MDP 01/31/85 15:45 01/31/85 17:07 1.37 STARTED/SECURED 32 SWP 
SRO 

SWS MDP 02/02/85 09:52 02/24/85 00:37 518.75 STARTED/SECURED 32 SWP FOR 3PT-M35 SRO 

SWS MDP 02/02/85 09:53 02/25/85 20:51 562.97 STARTED/SECURED 35 SWP FOR 3PT-M35 SRO .  

SWS -DP 02/16/85 15:15 03/26/85 07:50 904.58 STARTED/SECURED 33 SWP FOR 3PT-M35 RO 

SWS MDP 02/24/85 00:37 02/24/85 01:23 0.77 STARTED/SECURED 31 SWP FOR 3PT-M35 
SRO 

SWS-- MDP 02/24/85 01:23 02/25/85 20:25 43.03 STARTED/SECURED 32 SWP FOR 3PT-M35 
SRO 

SWS MDP 02/25/85 20:25 02/25/85 20:35 0.17 STARTED/SECURED 31 SWP FOR 3PT-M35 
SRO 

SWS MDP 02/25/85 20:34 03/04/85 22:13 169.65 STARTED/SECURED 36 SWP 
R O _ 

SW-S MDP 02/25/85 20:35 03/13/85 13:42 377.12 STARTED/SECURED 32 SWP RO---R 

WS DP 0-2/2-5/85 20:51 103/04/85 16:30 163.65 STARTED/SECURED 34 SWP SRO 

SW-S MDP 03/04/85 16:30 03/05/85 21:55 29.42 STARTED/SECURED 35 SWP 

SWS MDP 03/04/85 22:13 03/05/85 12:52 14.65 STARTED/SECURED 34 SWP __ _RO

SWS MDP 03/05/85 12:52 03/05/85 14:19 1.45 STARTED/SECURED 36 SWP 
SRO 

SWS MDP 03/05/85 14:19 03/26/85 07:52 497.55 STARTED/SECURED 34 SWP 
_;R-O-

SWS MDP 03/05/85 21:55 03/14/85 14:23 208.47 STARTED/SECURED 36 SWP 
SRO 

W-S MDP 03/13/85 1341 03/17/85 10:50 93.15 STARTED/SECURED 31 SWP 
;___SR--O 

SW-S-- MDP 3/14/85:1420 0-3/16/85 00:01 33.68 STARTED/SECURED 35 SWP 
SRO 

WS MDP 03/15/85 17:05 03/15/85 17:07 0.03 BUMPED 36 SWP FOR ROTATION 
_SRO.  

SW-S M -DP 03/15/85 21:32 03/15/85 21:34 0.03 BUMPED 36 SWP FOR ROTATION _SRO 

SW-S -- DP 03/16/85 00:01 03/23/85 09:26 177.42 STARTED/SECURED 36 SWP 
SRO 

--- S - MDP 03/17/85 10:50 03/26/85 09:14 214.40 STARTED/SECURED 32 SWP 
SRO 

WS V MDP 03/23/85 09:26 03/26/85 09:14 71.80 ED/SECURED 35 SWP 
RO-

SWS MDP 03/26/85 07:50 03/26/85 13:24 5.57 STARTED/SECURED 31 SWP 
SRO 

SWS MD-- P 03/26/8507:52 0O3/27/85 08:30 24.63 STARTED/SECURED 36 SWP 
_ A SR-O 

SWS MDP 03/26/85 09:13 0-3/27/85 10:21 25.13 STARTED/SECURED 33 SWP 
SRO 

W--S MDP 03/26/85 09:13 03/26/85 13:27 4.23 STARTED/SECURED 34 SWP 
SR 

WS MDP 03/26/85 13:24 03/27/85 08:28 19.07 STARTED/SECURED 32 SWP 
SRO 

WS MDP -/26/85 13:27 03/27/85 10:22 20.92 STARTED/SECURED 35 SWP SRO 

S MDP 03/27/85 08:28 03/31/85 11:12 98.73 STARTED/SECURED 31 SWP 
SRO 

SWS MDP 03/27/85 08:30 03/27/85 12:24 3.90 STARTED/SECURED 34 SWP SR-O

SWS MDP 0--3/27/851021 03/28/85 16:31 30.17 STARTED/SECURED 32 SWP 
SRO 

SWS MDP 03/27/85 10:22 03/28/85 11:30 25.13 STARTED/SECURED 36 SWP SRO-

SW DP 03/27/85 12:24 03/28/85 09:05 20.68 STARTEDISECURED 35 SWP 
SRO

SWS MDP 03/28/85 09:05 04/06/85 00:0 207.25 STRTED/SECURED 34 SWP 
S-O 

SW p -D 0/28/85 1131 03/28/8 1: 5.02 STARTED/SECURED 35 SWP 
-SRO

SWS- M -- 3/28/85 16:30104/13/85 13:1 38.8 TARTED/SECURED 33 SWP --

SWS MtDP UO-/88 63 40/500:0 199.58v STARTED/SEwCURED 36 SWP R-OA-0 

SWS MDP 63/31/85-11.12 03-/31/85 1 0 .97 STARTED/SECURED 32 SWP 
S--

SWS MDP 03/31/85 12:10 04/01/85 01:25 13.25 STARTED/SECURED 31 SWP 
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SWS MDP 04/01/85 01:25 04/12/85 21:05 283.67 STARTED/SECURED 32 SWP 
---

SW _ MDP 04/06/85 00:05 04/06/85 00:52 0.78 STARTED/SECURED 35 SWP SO 

SWS MDP 04/06/85 00:20 04/13/85 13:08 180.80 STARTED/SECURED 36 SWP 
SWS MDP 04/06/85 00:52 04/06/85 04:30 3.63 STARTED/SECURED 34 SWP __O__ 

SWS MDP 04/06/85 04:30 04/13/85 10:11 173.68 STARTED/SECURED 35 SWP SRO

SWS MDP 04/06/85 05:10 04/13/85 10:22 173.20 STARTED/SECURED 34 SWP 

SWS MDP 04/12/85 21:05 04/12/85 21:25 0.33 STARTED/SECURED 31 SWP 
SR 

SWS MDP 04/12/85 21:05 041385 13:17 16.20 STARTED/SECURED 32 SWP-

WS MDP 04/13/85 07:06 04/13/85 13:13 6.12 STARTED/SECURED 31 SWP SRO 

SW - MDP 04/13/85 10:12 04/13/85 13:04 2.87 STARTED/SECURED 35 SWP _O-

SWS MDP 04/13/85 10:24 04/13/85 12:57 2.55 STARTED/SECURED 34 SWP 
SRO 

WS MDP 04/13/85 12:59 04/13/85 18:20 5.35 TARTED/SECURED 34 SWP 
SRO 

WS -DP 04/13/85 13:06 04/13/85 18:07 5.02 STARTED/SECURED 35 SWP 
RO 

SWS MDP 04/13/85 13:10 04/13/85 17:50 4.67 STARTED/SECURED 36 SWP 
RO 

SWS MDP 04/13/85 13:16 04/14/85 07:32 18.27 STARTED/SECURED 31 SWP 

SWS MDP 04/13/85 13:19 04/14/85 07:28 18.15 STARTED/SECURED 32 SWP 

SWS MDP 04/13/85 18:07 04/13/85 18:33 0.43 STARTED/SECURED 36 SWP 
RO 

SWS MDP 04/13/85 18:20 04/14/85 07:15 12.92 STARTED/SECURED 35 SWP 

SWS MDP 04/13/85 18:33 04/14/85 07:18 12.75 STARTED/SECURED 34 SWP 

SWS MDP 04/13/85 18:45 04/14/85 07:12 12.45 STARTED/SECURED 36 SWP 
EA

IW---- DP 04/13/85 21:05 04/14/85 07:23 10.30 STEC--C-EURED 33 SWP 
SRO 

S- MOP 04/14/85 07:1 04/14/85 13:09 5.92 STARTED/SECURED 36 SWP 
SRO

-9W-S- MDP 04/14/85 07:17 04/14/85 13:23 6.10 STARTED/SECURED 35 SWP 
SRO

39W-S MDP O4148 0--2.1 04/14/85 13:31 6.15 STARTED/SECURED 34 SWP;R

9-W- MDP 04/14/85 07:27 04148 09:21 1.90 STARTED/SECURED 33 SWP 
;R---

-§W-S- MDP 04/14/85 07:31 U4/14/85 12:5 5.40 STARTED/SECURED 32 SWP 
SRO

SW S MVDP 04/14/85 09:21 U4/14/85 12:48 3.45STARTED/SECUREDJ 31 SW 
SRO 

SWS JMDP 04/14/85 10:52 -04/14-/85 1303 2.18 ;TARTED/SECURED 33 SWP 
;RO 

SW ~~ ~ J-P 0148124011151:3 1.98 STARTED/SECURED 31 SWP 
;R--O 

SWS MDP 04148 13:0 -04/14/85 23:40 10U.63I Z)ATE/SCUED 32 SWP 
;-O 

SWS MDP 04/14/85130 04/15/85 01:0 11.95 STARTED/SECURED 33 SWP 
R-

SWS MDP -04/14/85 13:22 04/14/851 1:17 2.92 STARTED/SECURED 36 SWP 
RO

SWS MDP 04/14/85 130 04/14/85 164 3.20 STARTED/SECURED 35 SWP 
-§RO

SWS- MDP 0 4/14/8513:37 064/14/8516:58 3.35 STARTED/SECURED 34 SWP 
SR O 

SS MVDP b04/14/85 16:08 04/15/85 01:30 9.37 ;TARTED/SECURED 34 SWP 
O 

SWS- MDP 0 4/14/85 16:40 041/50:0 95 TARTED/SECURED 36 SWP !§

SW M--P 064/14/85 165 04/15/85 01:43 8.80S SATDECRD 35 SWP 
-O 

SWS- MDP _---/5800:30 4/5/85 04:03 3.55 SARTED/SECURED 32 SWP 
S-O 

SWS M/DP 0-41/50:0)/5/85 04:30 3.00 STRE/EUE 3SP _ SR--gRO-

ISWS- MDP- O/ 5/85 0:3415805:00 3.281 STARTED/SECURED 34 SWPSR 
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04/15/85 02:10 04/15/85 05:30 3.33 I /AI I I.U/-EU'IU 3D SVVr

SWS MDP 04/15/85 02:50 04/15/85 06:00 3.17 STARTED/SECURED 36 SWP 
SWS MDP 04/15185 04:30 04/15/85 10:03 5.55'STARTED/SECURED 32 SWP 

SWS MDP 04/15/85 05:00 04/15/85 09:35 4.58 STARTED/SECURED 33 SWP 

SWS MDP 04/15/85 05:30 04/15/85 08:56 3.43 STARTED/SECURED 34 SWP 

SWS MDP 04/15/85 06:00 04/15/85 08:43 2.72 STARTED/SECURED 35 SWP

04/15/85 06:26 04/15/85 0:32
SWS MDP 04/15/85 08:43 04/15/85 11:43 3.00 STARTED/SECURED 36 SWP SWS MDP 04/15/85 08:56 04/15/85 13:45 4.82 STARTED/SECURED 35 SWP 

SWS MDP 04/15/85 09:33 04/15/85 16:40 7.12 STARTED/SECURED 34 SWP 

SWS MDP 04/15/85 10:03 04/15/85 13:08 3.08 STARTED/SECURED 33 SWP 
SWS MDP 04/15/85 10:53 04/15/85 15:48 4.92 STARTED/SECURED 32 SWP 
SWS MDP 04/15/85 11:43 04/15/85 17:38 5.92 STARTED/SECURED 31 SWP 
SWS MDP 04/15/85 13:08 04/15/85 19:42 6.57 STARTED/SECURED 36 SWP 
SWS MDP 04/15/85 13:45 04/15/85 21:05 7.33 STARTED/SECURED 33 SWP 
SWS MDP 04/15/85 15:48 04/15/85 21:56 6.13 STARTED/SECURED 35 SWP 
SWS MDP 04/15/85 16:40 04/15/85 22:46 6.10 STARTED/SECURED 32 SWP 
SWS MDP 04/15/85 17:38 04/16/85 01:05 7.45 STARTED/SECURED 31 SWP 
SWS MDP 04/15/85 19:42 04/16/85 00:05 4.38 STARTED/SECURED 34 SWP 
SWS MDP 04/15/85 21:05 04/16/85 01:47 4.70 STARTED/SECURED 36 SWP 

SWS MDP 04/15/85 21:56 04/16/85 02:30 4.57 STARTED/SECURED 33 SWP 

SWS VDP 04/15/85 22:46 04/16/85 03:40 4.90 STARTED/SECURED 35 SWP_
04/16/85 00:05 04/16/55 04:25

,0/68 U4:-.mrrn-l nr. % %AI

- 1 .  64 .05 /16/85 01- 04/16/85 05:25
flA14 ~IA~ Al 47104/I A/RS 06:04 4.28 ISIARIED/SECUXIU 31 ~VVI ''-1--*..........=4 Z171I-1~------------------ I

flAil A/R6 0930104/16/85 07:42 5.2OISIAXI IzU/~I=UUKbL) jtj
0/6802314- 1/8 0 §7:4 5----------------..-.-E D.36 ... ,Ad/lA/RS~~ 0300/6/585 5.22 STA 11-U/E1UUIIU 33 WP

04/16/85___ 03AU 041648 08:
Ad/I A/RS 04:23104/16/85 09:56
Ad/lA/RS 05:25104/16/55 10:55

1~*fmlnAf

*VILP 4/1/8 052 416/10:58 . ....- ,rn~n ns

4- 1/50:40/68 
2104/16/85 06:04104/16/55 12:11

04/16/85 07:42

flAi I4RIAORQ'A

hl4i RIP., 1 1"R

04/16/85 13:25 5.72 STARTED/SECURED 31 SWP 
04/16/85 15:47 6.90 STARTED/SECURED 36 SWP
AAIIA/RS 1743T
Ad/15/5R5 1.q35

flAil ~IA~ 19-Ill Ad/I A/RS lg:35

778 STARTED/SECURED 33 SWP
8.62 STARIED/SECUREU 35 SWI
T40lSIARTEU/b~L'UKIU 32 bVVI-'

04/6/5 2:110/1/8 1:3 74 STA.-------------- 32 SWP.
nAil~lP.~ I39SIAd/1A/RS 21:35 5.1JIS1AXIIU/SItUKIU 34 ~ivvr
04/1685,,- 13:2504/1/85 21:3 81.1..S------------------4,.,.
AAIIAIPA 1647104116185 22:45
AAIIRIAS 1743104116185 23:45

04/16

8.9 STARTED/SECURED 31 SWP
6.U3 IIII--U.UU 36 VV-

0/68 17::: 4 /1/8 23:45 -'mm ~ mn, r nl5%A

/85195. 0/118 00:jS,"''4 174 flX7 STRE/EURD3

/ ,35104/17/85 0 :, .4 17 STARTED/SECURED 35 SWP

[ \Mic
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_MDP 
MD-P 
MD-P 
MDP 
MDP 
MD-P
P. A fl D

k/fir

SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 

SWS 
.WS SwS 
SwS

MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP

NAI4 715 NN'4 i .......................21Q= I Q-':I

f iAI4"llOJ 14 • A J{: A 47 I TA TI=n/_qI=P_111 1=[3 9, . WIJ

j A4L/1 6/85 01:47104/16/85 06:041 428 STARTED/SECURED 31 SWP

IV U M D . . .. . . . .

04~ I/16/ 08:53/,,

04/16/85 09:56,04/16/85 17:43

_, 
_64 .58 /16/85 10 04/16/85 19:35

04/16/85 15:47 04/1 b/85 22:45 ,

Source 

SRO 
SRO 
SRO 

SRO_ 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO_ 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SO 
SRO

2.10U STIAIR IE-/;SE-CUIRE- 36 SWVl'-

4.331STAITED /SIECLURE: 32 SvWP

t AI4 IRr, 1 "N
-

v ,.

nail R/R_ [) '; h 433 I/- 1" I I-UI;31"L, UI I-U ,3 ovvr"

5.555 1 AR I ID/SEILUIRE__ 35 SVWl

5.55 STIARTEDI:/SECLUIRIED 32 SWVl-

65.12 51AIRI ID/SE, UI'ED- 34 Svv

U
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SWS MD - 04/16/85 22:45 04/17/85 02:45 4.00 STARTED/SECURED 32 SWP 
SRO 

WS MDP 04/16/8523:45 04/17/8503:45 4.00 STARTED/SECURED 34 SWP SO 
SWS MDP 04/17/85 00:45104/17/85 04:45 4.00 STARTED/SECURED 31 SWP SR

SWS MDP 04/17/85 0: 4/17/85 05:45 4.00 STARTED/SECURED 36 SWP -SRO

SWS MDP 04/17/8502:4504/1785 08:10 5.42 STARTED/SECURED 33 SWP S9_R 

SS MDP 04/17/85 0:245 04/17/85 09:20 5.48 STARTED/SECURED 3 SWP 

SWS MDP 04/17/85 0:45 04/17/85 1:48 15.6 STARTED/SECURED 31 SWP 

SS MDP 04/17/85 09:08 4/17/851: 2 8 .45 STARTED/SECURED 36 SWP §R
-SW - M -DP 04/1/8515 0418851:2 .2 STARTED/SECURED 33 SWP RO 

SWS MDP 04/17/85 1: 04/17185 1:0 .63 STARTED/SECURED 3 SWP SO
SWS MDP 04/178/858510:0 6.75 STARTED/SECURED 3 SWP S,-0--
SWS MDP 04/17/85 0:38 04/17/8510:0 1.0 STARTED/SECURED 3 SWP SRO 

SWS MVDPJ 04/1/851 :24 04/1/85 04:25 6.62 STR E/SERD 33 SWP 
SRO_ 

SWS MDP 04/17/85 0 :00 04/17/8520:08 5.64 STARTED/SECURED 32 SWP 
SRO---

SWS MDP 04/17/85 02:10 04/17/85 21:20 4.15 STARTED/SECURED 34 SWP 
SRO 

SWS MDP 04/17/85 18:08 04/17/85 :20 .7 STARTED/SECURED 31 SWP 
R-O 

SWS MDP 04/1/85 10 04/17/852:0 4.20 STARTED/SECURED 36 SWP 
-ORO 

SWS MDP 04/17/85 20:0 04/1/85 4.12 STARTED/SECURED 33 SWP 
RO 

' S M D P 04/17/8 5 2 1 2 04/18/85 01 2 4 .00 S T A5 R--- - O- _R 
W-S MD 04/17185 22Z d 04/818 U & 1.9 S-T R /ECURED 32 SWP SRO 

S -MDP 04/17/85 20:1 04/18/85 03:20 4.00 TARTED/SECURED 34 SWP RO 
S MDP 0/ 88 0 :5 41 / 5 424.8 S A T -D S C U R E D  31 SW P S R-O -

S MDP 04/1/851:0 04/2/85 0:25 42 STARTED/SECURED 36 SWP 
R-RO 

WS MDP 
ED 33 SWPR 

W S -M D P 0 4 / 1 / 8 5 0 3 2 0 4 1 1 8 1 8 5 0 9 6 9 : 0 8 5 .8 0 S T R D S C U R E D 3 5 S W P 

W S - D P 0 4 / 1 8 / 8 5 0 4:2 1 4 1 8 1 8 5 1i 0 :0 5 1 5 .7 5 S A T D C U R E D 3 2 S W P S -R -

-S - -MIDP 04/18/85 05:2- C41 / 5 4.8 ST T|D CURED 34 SW P S RO 

SW- - MDP 04/18/850-- .0 (41 / 52 48 5.7 S A T D CURED 31 SW P SRO -

S W-S -MDP U41/118/ 90 8 -0 4/ 88 15 T R ID SC U R E D  36 SW P SRO 

SW S MDP -04/18/85 100 04/18/85 18:22 8.28 STA R E / CU D 3 SW P _SRO 

SW-S MDP 04/18/85 1822 04/19/85 1 6.63 STA RT',.1E D/ E Cl.'!URED 32 SW P SR-O 

SW MDP 04/185 19:25 -04/19/85 02:10 6.75 STARTED/SEC UED 35 SWP SRO 

SWS MDP 04188 20:38 04/19/858:20 11.70 STARTED/SECURED 3 W SRO 

SSW MDP U4/1 /8 21 48 04/19/85 04,25 6.62 STARTED/SE URD 33 SWP SR6-0 

SwS UF 4/1/85 1:0 0419/8 0625 . 2STARTE'D/SECRED 31 SWPSR 

S9W- S -M D P 04/19/85 1 :0 4/19/85 061:20 19.17 S A T E/2U E D 3 S R O 

__ __ MDP 041/5 33 04/20/8 0: 23.75 STARTED/SEC U-RED 32 SWP SRO 

S§W SS M D P 4/19/85 06 :25 04/19/85 2 1:00 14 . 8 S T A R T E D / S C R D 3 S W S R O 

SS M-P 04 11 1 5 :041985 21:52 
. 3  s T A R T E D /s E U R E D 3 5 s P  SRO 

S W S - - P 4 /19 /8 5 0 9 :10 10 4 2 9 18 5 0 0 :-5 2 1 2 3 1 .7 0 1S T A R T E DU / S E CL U R E D 34 S W P S R O 

S MDP 04/19/8 21:00r 042 / 50 :2 .__2 S A T D S CR D 31 SW P 
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SWS MDP 04/19/85 21:52 04/20/85 03:20 5.47 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/19/85 22:12 04/20/85 20:13 22.02 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/20/85 01:37 04/20/85 18:46 17.15 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/20/85 03:20 04/20/85 17:40 14.33 STARTED/SECURED 33 SWP SRO 

SWS MOP 04/20/85 06:25 04/20/85 17:10 10.75 STARTED/SECURED 32 SWP SRO 

SWS MDP 04/20/85 06:25 04/20/85 20:55 14.50 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/20/85 17:10 04/21/85 00:55 7.75 STARTED/SECURED 31 SWP SRO 

SWS MDP 04/20/85 17:40 04/21/85 03:10 9.50 STARTED/SECURED 32 SWP SRO 

SWS MDP 04/20/85 19:10 04/21/85 00:55 5.75 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/20/85 20:55 04/21/85 03:03 6.13 STARTED/SECURED 35 SWP SRO__ 

SWS MDP 04/20/85 21:25 04/21/85 09:45 12.33 STARTED/SECURED 36 SWP FOR B/W SRO 

SWS MDP 04/21/85 00:55 04/21/85 05:10 4.25 STARTEDI/SECURED 33 SWP SRO 

SWS MDP 04/21/85 01:40 04/21/85 12:40 11.00 STARTED/SECURED 34 SWP FOR B/W SRO 

SWS MDP 04/21/85 03:10 04/21/85 22:38 19.47 STARTED/SECURED 31 SWP SRO 

SWS MDP 04/21/85 04:22 04/21/85 10:53 6.52 STARTED/SECURED 32 SWP FOR B/W SRO 

SWS MDP 04/21/85 05:00 04/21/85 11:38 6.63 STARTED/SECURED 35 SWP FOR BANV SRO 

SWS MDP 04/21/85 05:10 04/21/85 18:23 13.22 STARTED/SECURED 32 SWP SRO 
SWS MDP 04/21/85 10:53 04/21/85 19:53 9.00 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/21/85 11:38 04/22/85 01:58 14.33 STARTED/SECURED 32 SWP __SRO 

SWS MDP 04/21/85 12:19 04/21/85 18:48 6.48 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/21/85 12:50 04/21/85 19:21 6.52 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/21/85 13:15 04/21/85 18:23 5.13 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/21/85 18:23 04/21/85 23:53 5.50 STARTED/SECURED 31 SWP SRO  

SWS MOP 04/21/85 18:48 04/21/85 23:54 5.10 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/21/85 19:21 04/22/85 01:58 6.62 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/21/85 19:52 04/22/85 03:58 8.10 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/21/85 23:53 04/22/85 03:58 4.08 STARTED/SECURED 33 SWP SRO_ 

SWS MDP 04/22/85 00:40 04/22/85 05:45 5.08 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/22/85 01:58 04/22/85 05:47 3.82 STARTED/SECURED 31 SWP SRO 

SWS MDP 04/22/85 02:54 04/22/85 10:50 7.93 STARTED/SECURED 35 SWP FOR B/W SRO 
SWS MDP 04/22/85 03:58 04/22/85 09:50 5.87 STARTED/SECURED 32 SWP SRO 

SWS MOP 04/22/85 04:48 04/22/85 09:50 5.03 STARTED/SECURED 36 SWP FOR BN SRO 

SWS MDP 04/22/85 05:47 04/22/85 08:55 3.13 STARTED/SECURED 33 SWP FOR BAV SRO 

SWS MDP 04/22/85 07:00 04/22/85 19:03 12.05 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/22/85 08:55 04/22/85 19:03 10.13 STARTED/SECURED 31 SWP SRO 

SWS MDP 04/22/85 09:50 04/22/85 18:25 8.58 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/22/85 10:50 04/22/85 20:21 9.52 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/22/85 11:43 04/22/85 19:40 7.95 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/22/85 18:25 04/23/85 01:35 7.17 STARTED/SECURED 32 SWP SRO 

SWS MOP 04/22/85 19:03 04/23/85 19:53 24.83 STARTED/SECURED 33 SWP SRO
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SWS MDP 04/22/85 19:40 04/23/85 05:00 9.33 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/22/85 20:21 04/23/85 04:35 8.23 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/22/85 20:52 04/23/85 04:05 7.22 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/23/85 01:35 04/23/85 21:08 19.55 STARTED/SECURED 31 SWP SRO 

SWS MDP 04/23/85 04:35 04/23/85 22:16 17.68 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/23/85 05:00 04/23/85 21:50 16.83 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/23/85 05:55 04/23/85 21:08 15.22 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/23/85 19:53 04/23/85 23:45 3.87 STARTED/SECURED 32 SWP SRO 

SWS MDP 04/23/85 21:08 04/24/85 00:45 3.62 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/23/85 21:50 04/23/85 23:45 1.92 STARTED/SECURED" 34 SWP SRO 

SWS MDP 04/23/85 22:16 04/23/85 22:50 0.57 STARTED/SECURED 35 SWP SRO 

SWS VIDP 04/23/85 22:50 04/24/85 00:25 1.58 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/23/85 23:45 04/24/85 04:15 4.50 STARTED/SECURED 31 SWP SRO 

SWS MDP 04/23/85 23:45 04/26/85 01:35 49.83 STARTED/SECURED 35 SWP FOR 3PT-M35 SRO 

SWS MDP 04/24/85 00:25 04/26/85 07:00 54.58 STARTED/SECURED 34 SWP FOR 3PT-M35 SRO 

SWS MDP 04/24/85 00:45 04/26/85 18:40 65.92 STARTED/SECURED 32 SWP FOR 3PT-M35 SRO 

SWS MDP 04/24/85 04:15 04/26185 18:40 62.42 STARTED/SECURED 33 SWP FOR 3PT-M35 SRO 

SWS MDP 04/24/85 04:15 04/26/85 02:00 45.75 STARTEDI/SECURED 36 SWP FOR 3PT-M35 SRO 
SWS MDP 04/26/85 01:35 04/27/85 04:45 27.17 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/26/85 02:00 04/26/85 16:52 14.87 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/26/85 16:52 04/27/85 02:00 9.13 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/26/85 17:20 04/27/85 02:00 8.67 STARTED/SECURED 31 SWP SRO 

SWS MDP 04/26/85 18:18 04/27/85 02:30 8.20 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/26/85 18:40 04/27/85 02:30 7.83 STARTED/SECURED 32 SWP SRO 

SWS MDP 04/27/85 02:00 04/28/85 05:10 27.17 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/27/85 02:30 04/28/85 03:30 25.00 STARTED/SECURED 31 SWP 

SWS MDP 04/27/85 02:30 04/28/85 04:30 26.00 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/27/85 02:50 04/28/85 04:00 25.17 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/27/85 16:22 04/28/85 03:30 11.13 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/27185 16:22 04/28/85 04:00 11.63 STARTED/SECURED 34 SWP SRO 

SWS MDP 04/28/85 04:00 04/29/85 03:40 23.67 STARTED/SECURED 31 SWP SRO 

SWS MDP 04/28/85 04:00 04/29/85 04:35 24.58 STARTED/SECURED 34 SWP - - SRO 

SWS MDP 04/28/85 05:10 04/28/85 18:43 13.55 STARTED/SECURED 32 SWP SRO 

SWS MDP 04/28/85 05:10 04/28/85 18:43 13.55 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/28/85 16:54 04/29/85 04:35 11.68 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/28/85 16:54 04/29/85 03:40 10.77 STARTED/SECURED 36 SWP SRO 

SWS MDP 04/29/85 03:40 04/29/85 09:21 5.68 STARTED/SECURED 32 SWP SRO 

SWS MDP 04/29/85 03:40 04/29/85 09:21 5.68 STARTED/SECURED 35 SWP SRO 

SWS MDP 04/29/85 04:35 04/29/85 10:47 6.20 STARTED/SECURED 31 SWP SRO 

SWS MDP 04/29/85 04:35 04/29/85 10:47 6.20 STARTED/SECURED 36 SWP _SRO
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System EQ Type Start Date End Date Duration IEvent Description INotes
0'. I~O I' rE I 3UIOr3r .. Jvvr

SWS MDP 04/29/85 09:21 05/02/85 21:30 84.15 STARTED/SECURED 34 SWP .....  

SWS MDP 04/29/85 10:47 04/30/85 11:06 24.32 STARTED/SECURED 32 SWP 

SWS MDP 04/29/85 10:47 04/30/85 11:06 24.32 STARTED/SECURED 35 SWP 

SWS MDP 04/30/85 11:06 05/02/85 20:50 57.73 STARTED/SECURED 31 SWP 
SWS MDP 04/30/85 11:06 05/02/85 20:50 57.73 STARTED/SECURED 36 SWP 

SWS MOP 05/02/85 20:50 05/06/85 08:11 83.35 STARTED/SECURED 32 SWP 

SWS MDP 05/02/85 20:50 05/06/85 08:11 83.35 STARTEO/SECURED 35 SWP
2185 21:30 05/06/85 07:48

05/06/85 07:48
82.30 S1ARIEI-U UI-U 31 SVVl,-
82.30 STARTED/SECURED 36 SWP

4---- IMD 05028 2 -----0 05068 07:48-n-.nn-t,,~r t

75.12 ISIARIED/ LUUKLU 64 SWI-'r -----.- , - 75........12 ----------------- 4

nF/NR/RS 08'I1 05/08/85 12:45 52.5JISIAKILU/51L;UKLU 61

SWS MDP 05/06/85 08:11 05108185 1436 50.42 STARTED/SECURED 36 SWP

_ 1 .  
05/08/85 10:36105/08/85 12:40 207 SI ARTED/SECURED 35 SWP
0~/0RIRR 1240105/09/85 09:15

/UI I I/-M1( I i'/bIUI'tuu -U ,3;: OV~l"

20.55 ISIARIEUIStUUKt=U 6U ~WW
DP_5/0/851240_5_0/_ 0-------------------- .... +---------

0~I0RIR5 12:45105/08/85 20:50 8.08S1ARII-U/1L;UR-U 32 ,VVr"
____ 05/08/8 12--- --- 5 ZI i 05/8/8 .0:50

05/OR/R5 14:05105/09/55 09:15 19.17S1ARILU1UIIU 31 SVVW
MD_ _ ' 

f0j/& j :6:5 05/09/85 09:15
/85 20:50 05/09/55 10:55 14.U STAWIEU/,U' t-U 33 Wvv-

fl /NQ/RA 12 3 3 2SISTARTED/SECURED 32 SWP05/09/85 09:15, .25 STARTED/SECURED 32 SWP
05/09/85 09:15 05/09/85 12:30 
nlK/nQIRR 1N'R5 05/11/85 02:15

S3.25 STARTED/SECURED 35_SWP ______ 

39.3 TRE/EUE 31 SWP
05/09/85 10:55-~ 05/1/8 02:15 ~ iFL..
05/09/85 10:55 
05/09/85 12:30

UAJU -1

05/11/85 02:15

05/13/85 01:10 
05/24/85 07:56 
05124/85 07:58

05/11/85 02:15 39.33STARI I:U/S-UURED:U 36 W
05/12/85 04:00I

05/24/85 07 
nf/1Il3/55 01

63.50 STARTED/SECURED 33 SWP
40R77ISTARTFD/SECUREO 34 SWP FOR 3PT-M35

05/26/85 13:16F .  40877 STARTED/SECURED 34 SWP FOR 3PT-M35 
/09 L5 5R

317.2ISTARTED/SECURED 35 SWP
, 31 I.  1 05/11/85 02:15 05/24/85 07:56

1:1o
05/26/85 13:15 
05/26/85 11:05 
05/30/85 13:17
Il 1~i IR ,~nQ'9

21.1JISIAKILUIbtUUKLU 61

324.08 STARIIU/5:UUIEU j33 SW rUl 3PI-M3)

,-

51.15 STARTED/SECURED 31 SWP FOR 3PT-M35

149.32 STARTED/SECURED 36 SWP
751 STARTFfl/SFC2URED 32 SWP

7:58 31772§T_

T ________________________

/85 1105~ 25 M1( I lEUISELUt 32 OVWr

[M~~~~r'31 65/27/85~ 132 24*1 ]--- i,- ~-r ' I

05/26/85 13:16 
05/27/85 10:08 
05/28/85 09:34 
05/30/85 08:00 
05/30/85 13:17 
06/07/85 09:07

flRI1 71Rr-, 11 W"7(1
I,06/7/8 10:20 07 STRE/E U E 35-- - - - ___________

n1roIgPRAN 01 . 38 I2ISIARIED/SECUXEU 66 ~VVP
,05/29/85 00:15 12 STARTED/SECURED 33 SWP
05/31/85 01:15 
06/11/85 09:48 
06/07/85 09:07 
06/07/85 11:25

668] STARIED/SECUREU 31 SWP- __________

289.80 STARTED/SECURED 33 SWP
187.83 STARTED/SECURED 34 SWP

SWS 
SWS 
SwS 
SWS 
SWS 

SWS 
SWS 
SWS 

SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
swS 
SW -q.

1 OOIcITADT~fllCE:C'I ID~fl 2A c~~AID
I ________________________________________________________

M fnp

JMDP 06I/7/85 11:25106/17/85 08:18o 8 _____________________34____
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MDP 
MnlP

SWS

SWS 
SwS

05/02

MDP 
EI~FlD

05/02/85 21:30
fl'IflRIR'i Nl7"454 1Th11X18!% 14:Ub

fl~Ifl~IRR 07-AR I 05/09/85 10:55

I.AI'ID

ILArlD

5AnlP

A3Il~/l.K ln n'RI11l11XRl 17'41

unrp

05/08/ 
( =Il Il~r; Ao. 1

MOP 
MOP 

MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 

MDP 
-DP 

MDP MOP 
MOP

2.30 STARTED/SECURED 36 SWP

MDP 
MDP 
MDP 
MDP 
MDP 
MDP

lgk(
I ~ ~ ~ bt IT RTD.EC RE 32 SW& PI.v ,v. ...... .. .. . .

7:58

085 ST IAR I E_/SEI-CUIRI- 31 Svvn=l lg= 4Q-tR NKI'271R 174- [1

vv# i m mv ,v. v ..........................

--05/06/85 07:4816 M8/8514-05

, 5 20:50 05/09/85 10:55

-
.  1 05/11/85 02:15 39.33

05/12/85 04:001KIgRIRR 1 '15

05/12/85 04:00 :10 ,05/13/85 21.17 STARTED/SECURED 31 SWP 1 ,

l I 1 V *V VVm evlv ..............'
,

& irl' l

,

MDP 5/O/Bb11 Zb U/] it3 UO IO .oooo m r , _=J,, - ,,\=-J ,- v,

I%

Source 

SRO 
SRO-
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO_ 
SRO 
SRO 
SRO
SRO 

SRO 
SRO 

SRO 
SRO 
-R -...

b4.Z ; I/AI I t-Ul r' uKr-u O0 OVVl-"

I\

IRK N3-4A nRI941R f]7"hH



Table F3 System Operation Log

System 
SwS 
SwS 
SwS 
SwS 
SwS 
Sws 
SwS 
SwS 
SwS 
SwS 
SwS 
Sws 
SwS 
SwS 
SwS 
SwS 
SwS 
SwS 
sws 
sS 
sS 
SwS 
SwS 
Sws 
SwS 
-wS 

SwS 
§wS 
SwS 
SwS 

SwS 

S 
SwS 

SwS 
SwS 

SwS

EQ Type Start Date End Date Duration Event Description 

MDP 06/08/85 21:00 06/14/85 16:52 139.87 STARTED/SECU 

MDP 06/14/85 16:52 06/17/85 13:18 68.43 STARTED/SECU 

MDP 06/17/85 08:18 06/17/85 19:51 11.55 STARTED/SECU 

MDP 06/17/85 10:20 06/21/85 13:05 98.75 STARTED/SECU 

MDP 06/17/85 13:18 06/19/85 13:46 48.47 STARTED/SECU 

MDP 06/17/85 19:51 06/23/85 10:18 134.45 STARTED/SECU 

MDP 06/19/85 13:46 06/20/85 09:42 19.93 STARTED/SECU 

MDP 06/20/85 09:42 06/24/85 10:13 96.52 STARTED/SECU 

mDP 0-/20/85 13:05 06/22/85 07:54 42.82 STARTED/SECU 

MDP 06/22/85 07:54 06/23/85 11:11 27.28 STARTED/SECU 

MDP 06/23/85 10:18 06/24/85 10:12 23.90 STARTED/SECU 

MDP 06/23/85 11:19 06/24/85 03:00 15.68 STARTED/SECL 

MDP 06/24/85 10:12 06/24/85 10:15 0.05 STARTED/SECL 

MDP 06/24/85 10:13 07/03/85 18:18 224.08 STARTED/SECL 
MDP6/24/85 10:15 -07/03/85 20:45 226.50 STARTED/SECU 

MDP 07/03/85 18:18 07/17/85 13:30 331.20 STARTED/SECL 

MDP 07/03/85 20:45 07/11/85 17:00 188.25 STARTED/SECL 

MDP 07/08/85 20:57 07/08/85 21:12 0.25 STARTED/SECL 

MDP 07/08/85 21:25 07/18/03:31 222.10 STARTEDSECL 

MDP 07/17/85 13:30 08/19/85 18:33 797.05 STARTED/SECI 

MDP 07/19/85 21:33 07/20/85 16:20 18.70 STARTED/SECI 

MDP 07/20/85 16:20 08/23/85 1: 5.4 STARTED/SEC 

MDP 07/25/85 08:40 08/23/85 12:34 699.90 STARTED/SECt 

MDP 07/25/85 09:05 07/25/85 09:15 0.17 STARTED/SEC' 

MDP 07/25/85 09:15 08/13/85 04:20 451.08 STARTED/SEC 

MDP 08/13/85 04:20 08/19/85 18:33 58.22 STARTED/SEC 

MDP 08/19/85 18:33 08/29/85 12:33 436.83 STARTED/SEC 

MDP 08/19/85 18:33 08/21/85 09:30 3895 STARTED/SEC 

MDP 08/21/85 04:3 0-81/2385 12:59 56.48 STARTED/SEC 
VDP 0/23/85 12:33 08238 12:52 03STRTEDSECl 

MD-P 08/23/85 12:34 08/23/85 13:01 -0.45 STARTEDSECl 
MIDP O68/23/851252 068/23/85 13-.17 -0.42 S ARTED/SEC 
MIDP 068-/23/85 12:59 09/02/5 17:00 44.02 TARTED/SEC 

-DP 08/23/85 13:01 09/10/85 17:51 436.83 STARTED/SEC 
M DP 08/23/85 13:17 08/31/85 11:33 1-i9027 TARTEDSEC 
_WDP _831/85 1133 b9-/16/85 0045 373.20 S-TARTED/SEC 

MDP 09/10/85 17:51 09/11/85 08:31 14.67 STARTED/SEC 

MDP 109/11/85 08:31 09/11/85 09:42 1.18 STARTED/SEC 

MDP 09/11/85 09:42 09/17/85 07:11 141.48 STARTED/SEC 

MDP 0 9/15/85 09:25 09/17/85 16:45 55.33 STARTED/SEC
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RED 31 SWP 
RED 32 SWP 
RED 36 SWP 
RED 34 SWP 
RED 33 SWP 
RED 35 SWP 
RED 31 SWP 
RED 32 SWP 
RED 36 SWP 
RED 34 SWP 
RED 31 SWP 
RED 34 SWP 
RED 33 SWP 
IRED 31 SWP 
IRED 32 SWP 
JRED 34 SWP 
JRED 36 SWP 
JRED 35 SWP 
JRED 35 SWP 
JRED 36 SWP 
JRED 31 SWP 
URED 33 SWP 
JRED 35 SWP 
URED 31 SWP 
URED 32 SWP 
URED 33 SWP 
JRED 31 SWP 
URED 34 SWP 
URED 36 SWP 
URED 32 SWP 
URED 34 SWP 
URED 33 SWP 
URED 35 SWP 
URED 36 SWP 
URED 31 SWP 
URED 33 SWP 
URED 34 SWP 
URED 31 SWP 
URED 36 SWP 
URED 31 SWP

Notes Sorce 
SRO 
SRO 

_____ SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

____SRO 
SRO 

_-SRO 
SRO 

SRO 

________ SRO 
-- SR
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System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 09/16/85 13:09 09/16/85 13:10 0.02 STARTED/SECURED 35 SWP SRO 

SWS MDP 09/16/85 13:39 09/17/85 02:23 12.73 STARTED/SECURED 35 SWP SRO 

SWS MDP 09/17/85 07:11 09/17/85 08:39 1.47 STARTED/SECURED 35 SWP SRO 

SWS MDP 09/17/85 08:39 09/17/85 08:45 0.10 STARTED/SECURED 34 SWP SRO 

SWS MDP 09/17/85 08:45 09/17/85 08:59 0.23 STARTED/SECURED 35 SWP SRO 

SWS MDP 09/17/85 10:15 09/17/85 10:17 0.03 STARTED/SECURED 34 SWP SRO 

SWS MDP 09/17/85 10:29 09/17/85 10:30 0.02 STARTED/SECURED 34 SWP SRO 

SWS MDP 09/17/85 10:36 09/17/85 10:49 0.22 STARTED/SECURED 34 SWP SRO 

SWS MDP 09/17/85 12:56 09/17/85 15:00 2.07 STARTED/SECURED 34 SWP SRO 

SWS MDP 09/17/85 12:56 09/17/85 15:00 2.07 STARTED/SECURED 34 SWP SRO 

SWS MDP 09/17/85 16:45 09/17/85 17:05 0.33 STARTED/SECURED 32 SWP FOR PT SRO 

SWS MDP 09/17/85 17:05 09/18/85 14:35 21.50 STARTED/SECURED 31 SWP SRO 

SWS MDP 09/18/85 13:45 09/18/85 13:50 0.08 STARTED/SECURED 34 SWP SRO 
SWS MDP 09/18/85 13:52 09/18/85 14:26 0.57 STARTED/SECURED 35 SWP SRO 

SWS MDP 09/18/85 14:27 09/18/85 14:40 0.22 STARTED/SECURED 34 SWP SRO 
SWS MDP 09/18/85 14:35 09/21/85 12:05 69.50 STARTED/SECURED 32 SWP SRO 

SWS MDP 09/18/85 14:55 09/18/85 15:55 1.00 STARTED/SECURED 34 SWP SRO 

SWS MDP 09/18/85 15:55 09/19/85 21:45 29.83 STARTED/SECURED 35 SWP SRO 

SWS MDP 09/19/85 21:45 09/30/85 13:45 256.00 STARTED/SECURED 36 SWP SRO 

SWS MDP 09/21/85 12:05 09/30/85 13:20 217.25 STARTED/SECURED 31 SWP - SRO 

SWS MDP 09/21/85 15:50 09/30/85 13:40 213.83 STARTED/SECURED 33 SWP SRO 

SWS MDP 09/30/85 13:20 10/08/85 22:53 201.55 STARTED/SECURED 32 SWP SRO 

SWS MDP 09/30/85 13:25 09/30/85 13:45 0.33 STARTED/SECURED 35 SWP SRO 

SWS MDP 09/30/85 13:40 10/01/85 00:40 11.00 STARTED/SECURED 31 SWP SRO 

SWS MDP 09/30/85 13:45 10/24/85 09:55 572.17 STARTED/SECURED 34 SWP FOR 3PT-M35 SRO 

SWS MDP 10/02/85 20:31 10/02/85 21:00 0.48 STARTED/SECURED 31 SWP SRO 

SWS MDP 10/04/85 17:50 10/24/85 09:55 472.08 STARTED/SECURED 33 SWP FOR 3PT-M35 SRO 
SWS MDP 10/05/85 09:46 10/05/85 10:42 0.93 STARTED/SECURED 36 SWP SRO 

SWS MDP 10/07/85 09:12 10/07/85 09:16 0.07 STARTED/SECURED 31 SWP MTR FOR PERFORMANCE SRO 

SWS MDP 10/08/85 22:53 10/08/85 23:15 0.37 STARTED/SECURED 31 SWP SRO 

SWS MDP 10/08/85 23:15 11/22/85 12:08 1068.88 STARTED/SECURED 32 SWP FOR 3PT-M35 SRO 

SWS MDP 10/24/85 09:54 11/19/85 04:03 618.15 STARTED/SECURED 31 SWP SRO 

SWS MDP 10/24/85 09:54 11/23/85 12:47 722.88 STARTED/SECURED 36 SWP SRO 

SWS MDP 11/19/85 04:03 11/22/85 12:08 80.08 STARTED/SECURED 33 SWP FOR 3PT-M35 SRO 

SWS MDP 11/22/85 12:08 12/11/85 19:58 463.83 STARTED/SECURED 31 SWP SRO 

SWS MDP 11/22/85 12:18 12/12/85 13:53 481.58 STARTED/SECURED 34 SWP SRO 

SWS MDP 11/22/85 12:45 11/22/85 12:58 0.22 STARTED/SECURED 32 SWP FOR 3PT-M35 SRO 

SWS MDP 11/22/85 12:45 12/12/85 09:39 476.90 STARTED/SECURED 35 SWP SRO 

SWS MDP 11/22/85 12:58 12/06/85 17:32 340.57 STARTED/SECURED 33 SWP SRO 

SWS MDP 12/06/85 17:32 12/11/85 20:45 123.22 STARTED/SECURED 32 SWP iJSRO

F-173



Table F3 System Operation Log

System EQ Type 

SWS MDP 

SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 1 

SWS DP 
SWS MDP 
SWS MDP 1 

SWS MDP 
SWS MDP 

SWS MDP 

SWS MDP 
SWS MDP 

SWS MDP 
SWS MDP 

SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 

SWS MDP 
SWS MDP 

SWS MDP 

SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 

SWS MDP 

SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 

SWS MDP 

SWS MDP 

SWS MDP 

SWS MDP 

SWS MODDP

Start Date 

2/11/85 19:5E 
2/11/85 20:45 
2/12/85 09:39 
2/16/85 09:1( 
2/17/85 10:05 
2/19/85 13:3( 
2/21/85 10:58 
2/21/85 10:51 
12/31/85 09:4 
)1/13/86 07:3Z 
)1/14/86 19:3 
)1/14/86 19:4.  
)1/16/86 10:3 
)1/16/86 10:3' 
)2/10/86 17:1 
02/10/86 19:4 
02/11/86 19:1 
)2/16/86 13:1 
02/16/86 13:1 
02/16/86 13:3 
02/24/86 13:5 
02/25/86 23:0 
02/26/86 16:2 
02/26/86 18:2 
02/28/86 18:2 
03/03/86 04:1 
03/09/86 09:2 
03/09/86 16: 
03/09/86 19:2 
03/10/86 17:3 
03/10/86 17:3 
03/10/86 17:5 

03/11/86 17:4 
03/12/86 19:2 
031/12/86 19:2, 

03/13/86 18:2 
03/14/86 15: 
03/14/86 15:4 
03/14/86 16:1 
03/14/86 17:.

End Date Duration IEvent Description Notes 

8 12/16/85 09:10 109.20 STARTED/SECURED 33 SWP 

5 12/17/85 10:05 133.33 STARTED/SECURED 31 SWP 

1 02/21/85 10:59 217.33 STARTED/SECURED 36 SWP FOR 3PT-M35 

0 01/13/86 07:34 670.40 STARTED/SECURED 32 SWP 

5 12/21/85 10:58 96.88 STARTED/SECURED 33 SWP FOR 3PT-M35 

0 12/19/85 20:50 7.33 STARTED/SECURED 31 SWP 

8 12/31/85 09:42 238.73 STARTED/SECURED 31 SWP 

0 02/10/86 19:40 6232.68 STARTED/SECURED 34 SWP 

2 0/11/486 19:30 345.80 STARTED/SECURED 33 SWP 

4 01/16/86 10:31 74.95 STARTED/SECURED 31 SWP FOR 3PT-M35 

0 01/14/86 19:45 0.25 STARTED/SECURED 32 SWP.  
5 02/25/86 19:55 2664.17 STARTED/SECURED 33 SWP 

0 02/16/86 13:30 747.00 STARTED/SECURED 32 SWP FOR 3PT-M35 

0 02/10/86 17:10 606.67 STARTED/SECURED 36 SWP FOR 3PT-M35 

0 02/11/86 19:10 26.00 STARTED/SECURED 35 SWP.  

0 02/16/86 13:10 137.50 MTARTED 36 SWP FOR 3PT-M35 

0 02/16/86 13:30 114.33 STARTED/SECURED 34 SWP FOR 3PT-M35 

2 02/24/86 02:42 181.53 STARTED/SECURED 31 SWP FOR 3PT-M35 

0 02/23/86 21:45 1376.58 STARTED/SECURED 35 SWP FOR 3PT-M35 

0 02/126/86 18:22 244.87 STARTED/SECURED 36 SWP FOR 3PT-M35 

.5 02/24/86 14:25 0.50 STARTED/SECURED 31 SWP.  

)8 02/25/86 23:10 0.03 BUMPED 35 SWP FOR ROTATION (SAT) 

.5 01026/8616:22 0.03 BUMPED 35 SWP FOR ROTATION (SAT) 

>- 02/28/86 14:08 3.77 STARTED/SECURED 35 SWP 

36 03/09/86 16:05 213.48 STARTED/SECURED 35 SWP.  

0 03/110/86 17:39 181.48 STARTED/SECURED 31 SWP.  

10 03/09/86 17:55 8.50 STARTED/SECURED 36 SWP.  

:) 03/09/86 19:25 3.33 STARTED/SECURED 34 SWP.  

25 03/10/86 17:35 22.17 STARTED/SECURED 35 SWP.  

35 03/13/86 18:22 72.78 STARTED/SECURED 34 SWP.  
39 03/17/86 13:05 163.43 STARTED/SECURED 32 SWP FOR 3PT-M3 

53 03/11/86 17:40 23.78 STARTED/SECURED 35 SWP.  

40 03/11/86 18:1 0.50 STARTED/SECURED 36 SWP.  

20 03/12/86 19:40 0.33 STARTED/SECURED 35 SWP.  
203/12/86 19:40 0.33 STARTED/SECURED 36 SWP.  

203/14/36 15:41 2132 STARTED/SECURED 36 SWP.  

203/14/86 165 1.53 STARTED/SECURED 34 SWP.  

40103/14/86 17I:53 2.22 STARTED/SECURED 35 SWP FOR MTC 

51 0 U3/14/86 22:06 5.25 STARTED/SECURED 36 SWP.  

R2 03117/86 13:08 67.27 STARTED/SECURED 34 SWP FOR 3PT-M35

F-174 0

Source 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 

SRO

v



Table F3 System Operation Log 

Start Date End Date Duration Event Description Notes 

I .UI 0 I ~JI0 I~rILJQ~J VV1

n'i4.IT/n l":t-A'I 13I/A/RR 12"30 191 .42ISTARIED/SEUUXEU 31 ~VVl-'
. STARTED/SECURED 31 SWP 3/17/86 13-05103/25/86 12:

A3 I9I/RR P2'30 201 37ISTARIED/SEUUKEU .3b ~WI-'.

)3/25/86 12:30103/29/86 13:401 97.17 STARTED/SECURED 32 SWP. ____________ 

)3/25/86 22:30 03/25/86 22:441 0.23 STARTED/SECURED 34 SWP._________ ___ 

)3/25/86 22:44103/27/86 10:361 35.87 STARTED/SECURED 36 SWP. ___________

System 
SWS 
SwS 
SWS 
SWS 
SWS 
SWS 

SWS 
SWS 
SWS 
SwS 
SWS 
SWS 
SWS 

SWS 
SWS 
SWS 
SWS 
SWS 
SwS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 

SWS 
SwS 
SWS 
SWS 
SWS 

SWS 
SWS 
SWS 
SWS 
SW 

SWS 
SWS

EQ Type 
MDP 
MDP ' 

MDP 
MDP 
MDP 
MDP 
MDP 

MDP 
MDP 
MIDP 
MDP 
MIDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MIDP 
MIDP 
MDP 

MIDP 
MIDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP MDP 
MDP 
MDP 
MDP 
MDP 

3DP

d3/27/86 10. , .53 STARTED/SECURED 34 SWP.  4
0.28 ISIARIEU/SEUUXLU 3b ~VVl-'.rn".',~rn 14t n IA/27/RR 11:22

-. 028 QlSI AR I II )S1-tAJRl 36l SVV1

03/27/86 11:2 4/15/86 10 6 .90 STARTED/SECURED 35 SWP
03/28/86 12:08 
03/29/86 13:30 
03/29/86 16:58 
03/30/86 06:04 
03/31/86 09:30 
04/05/86 01:18 
04/07/86 12:00 
04/09/86 00:50 
04/09/86 11:40 
04/09/86 11:48 
04/09/86 11:58 
04/10/86 14:12 
04/10/86 17:05 
04/11/86 19:12 
04/11/86 19:13 
04/14/86 17:16 
04/15/86 10:11 
04/15/86 10:16 
04/15/86 10:18 
04/15/86 10:35 
04/16/86 09:23 
04/23/86 15:40 
04/26/86 16:40 
05/05/86 19:55 
05/05/86 20:15 
05/05/88 20:15 
05/05/86 20:40 
05/05/86 21:00 
05/08/86 07:30 
05/08/86 10:40 
05/13/86 13:15 1I

0/30/8 1 63oon 860.0n

04/09/86 11:40 
04/09/86 00:50 
03/31/86 13:00 
AAIAn~ lR n.an

04109/86 00:30 
04/09/86 11:48 
04/10/86 17:05 
04/10/86 14:12 
04/10/86 11:05 
04/10/86 17:15 
04/10/86 21:30 
04/15/86 10:11 
04/14/86 17:16 
04/15/86 10:18 
04/16/86 09:23 
04/15/86 10:34 
05/03/86 09:45 
04/23/86 15:40 
05/05/86 17:30 
04/26/86 07:44

05/05/86 20:15 
05/05/86 21:00 
05/08/86 07:30 
05/05/86 20:40 
06/17/86 19:25 
05/08/86 10:40 
05/13/86 13:15 
05/13/86 13:17 
05/15/86 09:10

36.98 TIARI IEU/EUIIJU 3 ovvr.
47 sTARTED/SECURED 31 SWP.

STARTED/SECURED 32 SWP.  
STARTED/SECURED 36 SWP.  
STARTED/SECURED 34 SWP.

258.70 
234.77 

3.50

04/0586 0140 0

3

37 UTARTD/SECU RED 34 SWP.

STARTED/SECURED 34 SWP.IA650
650~~--
10.97'STARTED/SECURED 34 SWP.
29.42 STARTED/SECURED 31 SWP.

AAkTARTFfl/5~FC1JRFD 38 SWP.
23.12 

3.05 

4.42 
86.98 
70.05 
17.03 
23.20 

0.30 
431.45 
197.08 
464.12 

64.07

STARTED/SECURED 34 SWP.  
STARTED/SECURED 34 SWP.  
STARTED/SECURED 32 SWP.  
STARTED/SECURED 32 SWP FOR 3PT-M35 
STARTED/SECURED 34 SWP.  
STARTED/SECURED 36 SWP FOR 3PT-M35 

STARTED/SECURED 31 SWP.  
STARTEDISECURED 34 SWP FOR 3PT-M35 
STARTED/SECURED 35 SWP FOR MTC 

'STARTED/SECURED 36 SWP.  
STARTED/SECURED 32 SWP.  

STARTED/SECURED 34 SWP.

219.58 STARTED/SECURED 36 SWP.
1.08 STARTED/SECURED 32 SWP.

59.25 tSTARTED/SECU RED 33 SWP 
0.421 STARTED/SECURED 34 SWP.

61.U7 
125.75 
122.62

1~~ 10307 STARTD/SUl E 36 OVWr.

STARTED/SECURED 31 SWP.  
S9TARTED/SECURED 35 SWP.

START TIME (36 SWP OFF)

I.lt71 ' "'i

F-175

(J

A-~r)7IgA lA~A AV97/RR 1208(3 I53ISIARTED/SEUUREU 34 ~VVt-'.

STARTED.SECURE 34 ...... .... . .

T3114/86 22:05103/27/86 11:05,nO.IIAIRR '7"2'13 i (1"417/IHI 1 1 !LID

-63/29/86 16- 3.

1

2640 .

1 43.92JSTAR SCURED 32 SWP.

301.00 STARTED/SECURED 3 WP.

Source 

SRO 
SRO 

SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO SRO 
SRO 

ISRO 
SRO 

SRO SRO

ar-,A on . TAI TI--I}/.HI-( ;IJRI-U 3b WP'.



Table F3 System Operation Log 

System EQ Type Start Date End Date Durato EetDsription 
Notes Source 

SWS MDP 05/13/86 13:17 05/14/86 01:03 1.77 /SECURED 33 SWP 
SRO 

SWS MDP 05/14/86 16:15 05/15/86 09:10 1 STARTED/SECURED 33 SWP.  

SWS MDP 05/15/86 075^ /SECURED 35 SWP. 
RO 

SWS 051DP 66 12:42 2.53 STARTED/SECURED 31 SWP. 
SR M D5 1 / 6 09: 1 /8 

WS iMDP 05/16/86 12:41 5/16/86 13:10 0.48 STARTED/SECURED 32 SWP. 
SRO 

SS MDP 05/16/86 12:43 06/17/86 19:20 774.62 STARTED/SECURED 34 SWP. 
SRO 

SSMDP 05/16/86 13:1 061786 09:18 764.13 STARTEDISECURED 33 SWP 
SRO 

WS MDP 05/19/86 /27/86 1 1 S-TARTED/SECURED 32 SWP. 
SRO 

SWS MDP 
STARTED/SECURED 31 SWP. 

SRO 

SWS MDP 06/03/86 05 06/03/86 20:40 11.75 STARTED/SECURED 32 SWP. __ 

SwS MDP 06/13/86 09:42 06/13/86 11:14 1.53 STARTED/SECURED 35 SWP.  

SWS MDP 06/17/86 03:01 06/17/86 17:04 14.05 STARTED/SECURED 31 SWP FOR 3PT-M35 
SR 

SWS MDP 0/7/86 011 01/86 12 1.0 STARTED/SECURED 345 S R 3PT-M35 

SS MDP 0/1/86 16:5 1/86 15 0 STARTED/SECURED 32 SWP FOR 3PT-M35 

SS MODP 08/1 5 081386 1:24 .32 TARTED/SECURED 3 SWP FOR 3PT-M35 SRO 

SWS DP 8 06/1/861912 0/3/86 12:0 13.22 STARTED/SECURED 32 SWPF 

SS MDP 0/1/86 1:2 06123/86 12:42 1.73 STARTED/SECURED 33 SWP -.
RO 

S MDP 08/13/86 1 : 07/102/86 0:05 348.70 STARTED/SECURED 34 SWP FOR 3PT-M35 
SWS MDP 6/17/8610,2 tz/86 172 357.95 STARTED/SCRD3 W O 3PT-M35 

.........  

W___MDP 062/1 00060/23/86 12:35 60.48 STARTED/SECURED 31 SP ~ 

SWS 
SRO 

MWS -DP 0/3/86 1:5 09/03/86 16: STARTED/SECURED 32 SWP.  
Sw U 623 24 07/17/86 20:20 583.6 A-S- -AIT- ID/SEC=U KE 31 SWP.SR 

SWS IDP 062/6 21 07/01-- 1410 /SECtU~RED 33 SWP. 
SRO 

SWS MDP 0/02/86 1 9 0/1/86 1:10 2.3 S-TARTED/SECURED 33 SWP FOR 3TM 

WS MDP 073 07/16/86 09:00 132.781 STARTED/SECURED 35 WP.
SWS MDP, 07/7/8 2 O7/19/86 17: 449 SATD CURED 33 SWPSR 

SW__S_ MDP 07/19/86 164 08138 1:5 60.2SArDSCRD 31 SWP.  

SS MIDP -0/9t1:3072/61:9 18.7SATRSEUE 5SP 

SWS MDP 071/8 7:14 08/02/86 09:25 328.18 STR EEUE 2SP 

SWS MDP---- 07119/86 17:14 07/19/86 21:40 4.43 SA TED/ECUED 34 SWIP.SR 

SW_ _ MD---- 071/614 08/01/861 1- 30.0 ATDSCURED 36 SWPI.  

SW07/27/8 JDA 
: -81 1 6 2 - 09 ST D SCURED 34 SWP.  

SWS -VlD 0/38170 0.5S-ATDSCRD3SWPF0R 3PT-M35 

S D 081/ 617008113/86 17:24 0.3 STARTED/SEUE 3 R 3PT-M35 

S S MDP ----- /6 1 :2 08/13186 174 - -0-.28 S-T-ARTED/SECURi;ED 35 S F1 1 3PT-M35SR 

S MP 0/361:409/02/8619:0 -813STARTED/SECURED 31 SWP. 
S 

SWS MDP 081/61:00/33SG1~~ 
6 SVPFR 3PT-M35 

Sw U 0/38 19:bII 90 5t b 2.25 ST R D/SECItURED34S PSR 

S W S D O 81/ 8 6 
39 5 0 9 0 / 6 2 :0 0 . 8 A R T E D /S E C:1U R'E D 3 4 S WV P .f 1 

SWD--P - 2//856 1 3/86 14:0l S_ A T D S C R D 3 W R 3PT-M 35 
S -
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 09/03/86 22:00 10/12/86 13:05 927.08 STARTED/SECURED 36 SWP FOR 3PT-M35 SRO 

SWS MDP 09/13/86 14:10 10/12/86 13:02 694.87 STARTED/SECURED 32 SWP FOR 3PT-M35 SRO 

SWS MDP 09/13/86 14:10 09/19/86 07:38. 137.47 STARTED/SECURED 35 SWP. SRO 

SWS MDP 09119/86 09:23 10/08/86 13:17 459.90 STARTED/SECURED 35 SWP. SRO 

SWS MDP 10/08/86 13:55 10/12/86 13:04 95.15 STARTED/SECURED 35 SWP FOR 3PT-M35 SRO 

SWS MDP 10/12/86 12:45 10/12/86 13:03 0.30 STARTED/SECURED 31 SWP FOR 3PT-M35 SRO 

SWS MOP 10/12/86 12:45 10/12/86 13:06 0.35 STARTED/SECURED 34 SWP FOR 3PT-M35 SRO 

SWS MDP 10/12/86 13:03 10/24/86 22:07 297.07 STARTED/SECURED 32 SWP. SRO 

SWS MDP 10/12/86 13:03 10/12/86 13:15 0.20 STARTED/SECURED 33 SWP FOR 3PT-M35 SRO 

SWS MDP 10/12/86 13:05 10/15/86 08:40 67.58 STARTED/SECURED 35 SWP. SRO 

SWS MDP 10/12/86 13:06 10/15/86 03:24 62.30 STARTED/SECURED 36 SWP. SRO 

SWS MDP 10/12/86 13:15 10/17/86 17:17 124.03 STARTED/SECURED 31 SWP. SRO 

SWS MDP 10/15/86 03:24 10/15/86 03:50 0.43 STARTED/SECURED 34 SWP. SRO 

SWS MDP 10/15/86 03:50 11/11/86 12:48 656.97 STARTED/SECURED 36 SWP. SRO 

SWS MDP 10/15/86 08:40 10/15/86 08:51 0.18 STARTED/SECURED 34 SWP. SRO 

SWS MDP 10/15/86 08:51 10116186 03:12 18.35 STARTED/SECURED 35 SWP. SRO 

SWS MDP 10/16/86 03:12 10/23/86 14:45 179.55 STARTED/SECURED 34 SWP. SRO 

SWS MDP 10/16/86 18:03 10/16/86 18:07 0.07 STARTED/SECURED 35 SWP. SRO 

SWS MDP 10/17/86 13:26 10/17/86 13:40 0.23 STARTED/SECURED 35 SWP. _SRO 

SWS MDP 10/17/86 14:00 10/17/86 14:00 0.00 STARTED/SECURED 33 SWP SRO 

SWS MDP 10/17/86 17:17 10/22/86 14:47 117.50 STARTED/SECURED 33 SWP. ---. SRO 

SWS MOP 10/22/86 14:47 10/22/86 15:06 0.32 STARTED/SECURED 31 SWP. SRO 

SWS MDP 10/22/86 17:22 10/24/86 05:40 36.30 STARTED/SECURED 31 SWP FOR RETEST. SRO 

SWS MDP 10/23/86 14:45 10/24/86 15:20 24.58 STARTED/SECURED 35 SWP. SRO 

SWS MDP 10/24/86 17:04 10/24/86 17:06 0.03 BUMPED 31 SWP FOR ROTATION. SRO 

SWS MDP 10/24/86 22:07 10/24/86 22:22 0.25 STARTED/SECURED 31 SWP. SRO 

SWS MDP 10/24/86 22:22 11/02/86 06:00 199.63 STARTED/SECURED 32 SWP. SRO 

SWS MDP 11/02/86 06:00 11/11/86 12:47 222.78 STARTED/SECURED 31 SWP FOR 3PT-M35 SRO 

SWS MDP 11/10/86 20:30 11/10/86 20:35 0.08 STARTED/SECURED 32 SWP. SRO 

SWS MDP 11/10/86 21:00 12/06/86 08:57 611.95 STARTED/SECURED 32 SWP. SRO 

SWS MDP 11/11/86 12:46 12/01/86 13:38 480.87 STARTED/SECURED 33 SWP SRO 

SWS MDP 11/11/86 12:48 11/11/86 13:05 0.28 STARTED/SECURED 34 SWP FOR 3PT-M35 SRO 

SWS MDP 11/11/86 13:05 12/02/86 07:40 498.58 STARTED/SECURED 36 SWP. SRO 

SWS MDP 12/01/86 13:38 12/01/86 21:35 7.95 STARTED/SECURED 31 SWP. _SRO 

SWS MOP 12/01/86 21:35 12/02/86 21:44 24.15 STARTED/SECURED 33 SWP FOR 3PT-M35 SRO 

SWS MDP 12/02/86 07:40 12/02/86 12:30 4.83 STARTED/SECURED 34 SWP FOR 3PT-M35 SRO 

SWS MDP 12/02/86 12:30 12/02/86 12:40 0.17 STARTED/SECURED 36 SWP FOR 3PT-M35 SRO 

SWS MDP 12/02/86 12:40 12/02/86 13:54 1.23 STARTED/SECURED 34 SWP FOR 3PT-M35 SRO 

SWS MDP 12/02/86 13:54 12/08/86 21:58 152.07 STARTED/SECURED 36 SWP. SRO 

SWS MDP 12/02/86 21:44 12/04/86 16:29 42.75 STARTED/SECURED 31 SWP. _§R-O
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Table F3 System Operation Log 

System I EQ Type Start Date End Date Duration Event Description Notes Source 

SWS IMDP 12/04/86 16:00 12/08/86 21:00 101.00 STARTED/SECURED 35 SWP. SRO

1 91NlAIRR 1R/)qJ 1W(11IHIfi VJIV!hY~'" ~ - - - - - - -__10050 -*-----*-------- 33 S.--

19/08/AR 08-871 19/AR/RA 17:55 56971S1AR1ED/SECUKLU 31 SWi-'.
0.25 ISTARIEDISEUUXIU 3~ SWI-'.

12/06/86-- L 085120/61:5 59 TRE/EUE 1S P
[{'jIAA/RA 17-~.8l 19/OR/AR 18:10

12/08/86 18:10 12/09/86 09:35 
19/AR 9n.l59 l2/OR/AA 21:57 I15.42 SIARIEU/SEUKE 31 SWP.____________ 

0.97 STARTED/SECURED 32 SWP.
224.90ISIARIlUISLUUXIU 34 ~iVV1-'.19/AR/AR 91-00 112/18/86 05:54

M 
M 
M

IVI~*T~TI 1Iil1
19/AR/PR 2157112/09/86 17:21 19.50ISIAXIIUI~L;UXEU 33 ~vvr

1q I1I I AN I PI- )I/-;UI-IJW i3 VVl-.
:V ~ "ii~ O d /.U3UV I!.. ~ u v,• -... . . . ..  IIVIDP~... 112/ 50 STRTD/EURD 5

MDP 12/09/86 09:35

SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS _MDP 
SWS VDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 

SqWS MD3P

12/09/86 21:00
4'flflOI%~A 91-AOl

1 91NQ/RR 71"(Y?)

11.42I~IAKILUI~L-UN]U 3L ~vvr.
3 S~TSTARTED/SECURED 31 SWP.
"4 h( I I' I I-UI I-UW-U ,3O VVr.

____ __ U. ~ - ~..120/6210-5 STATEDS.::E 36 SWPA.
11 /nl-i 71"1-A

19/10IRR 105
i[ UI , I AKI I I-UII-,UK -U ,3,3 OVVr

22O5ISTARTED/SECURLU 35 SWI-'.
62.62ISIARIEDISEUUXIU 3b ~Wl-' I-OX 3I-'I-Mi~

1927ISIARILU/S~UUXIU 31 ~VVI-'.
12/0/8 203012/1/8 14 19.2 WS..---------------------I 51 .28 SI ARTED~/SEUXL 32 Svvr.________ 90.68 STARTED/SECURED 33 SWP________

~i ~J IS I AK I hU/SI~LUKI~U 31 ~vvr rur~ 3r I -IVI3U

1 O.U3l I I/'1 I I-UII-,u~rV-I 3L O3VVr.

4')iAOlPA 'I1 'N

1')IOOlRR 910"9

I9iIOiAR 10-081 19/13/86 09:42
19/10/AR 9A~AI 12/11/86 15:46

12/10/86 20:30 12/12/86 23:47 
19/11/R 15:46 12/15/86 10:27

lOl ')2,A7

IRR nl'A7 171l(IIlhf 1V"44 .  , 12/13/86 09:42 12/20/86 23:44 03 STARTED/SECURED 32.5WP.
19112/AR 00-49119/18/860458 115.271 Si AR I LU/S~UU1-(~U 35 ~vvr.

3/ 09:42112/18/86 04:58 115.-7 ARTED/SECURED 35 SWP.
12/15/86 10:27 
12/16/86 02:21 
12/18/86 04:58 
12/18/86 05:54

4')/188IR 0'9.91

19/418I8 AA'AA

1 r Uf11 I1AR II i)/SI-LUKI-U i1 Vr.

70 39I5~TARTED/SECURED 33 SWP, , .  
12/19/86 00:40 32 STARTED/SECURED 33 SWP
1 9110/RR 03'31

19119/8R 0:40
2255 STARTED/SECURED 3b SWI-'.  74-TIiZIi. I----..... .... 1
18.77 ISTARTEDISEUUXLU 35 ~VVI-'.  

-. - 4. 
1

4 )14 O11Q '1 .rI -0 19 A2I~TARTFfl/5~FC1IRED 31 SWP.12/18/86 12:13 .83 STARTED/SECURED 31 SWP

12/19/8 
12/19/8 
12/19/8 
12/20/8( 
12/20/8 
12/20/8( 
12/20/8E 
12/20/81 
12/20/8 
12/21/8 
12/21/8 
12/22/8 
12/22/8'

6 00:40 
6 01:03 
6 03:31 
6 00:46 
6 01:00 
6 17:10 
6 17.A

62 
62

1 J"nR 3 nn 7d& 4.'4 . I AN I hL-J/ShI-UIU 1 VVr".
_ _ f2/20/86 01:00 33 STARTED/SECURED 34 SWP.
I')IORIR 1FAIQ lA~ 97I5~TARTEDISECURED 33 SWI-'

12/26/86 16:19 27 STARTED/SECURED 33 SWP

~1 'n1)h1RR 1 7"dN

91 75ISTARTFDISECURED 35 SWI-'.
IR 9OISTARTED/SECURED 3b SWI-'.  - U ~.~S.'JI -- ____________ ~T1iLL:I::7.L.iIIIL -- ... t

18 I7ISTARIEDISECUREU 35 SWI-'.
12/20/86 17:10 17 STARTED/SECURED 35 SWP.

7 42ISTARIED/SECUREU 34 SW~'.  - I~,s. ~ ~ *~T ~ - - - - - - -

1')1')A1RR 99"19 4 5~ISTARIEDISECUREU 35 SWI-'.

22:12 12/21 /86 00:23 2.8STARTED/SECURED 36 SWP. ____________ 

23.44 12/22/86 02:25 26.68 STARTED/SECURED 31 SWP. _____________

00 STARTED/SECURED 35 SWP.
U 26U... - v .. .. . .. . .. . .. . ...  

600:35 12/23/86 18:45 66.17 STARTED/SECURED 36 SWP.

6(02:25 
"Rv

12/27/86 17:45 135.33 1 -g/n1-n 196 STARIEDISECURED 32 SWI-. ____________ 

STARTED/SECURED 34 SWP.____________
6:03fi~i- 1096-2-l-lil*4 -AU
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ED
no L

swS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS

MDP 
iAfltD

SWS

tiA nO

1 DP 12/08/86 17:55 12/08/86 18:10 025[ TARTED/SECURED 32 SWP.

IRAnO

12098 1728

12/12 
1 '11l

6892 1 STARTED/SECURED 35 SWP.  12/23/86 18:45112/26/86 15:4 1

1 ")IONIRR (313" .f:;

lO/gl31RR 17"1N

191911RR NN'

191991RR 1"19"9R

4 1'9 10 4PAr't 1ZIZ3I O ]0:4:3 I/ILUIOO ig.utU vu.oz, lu, ,,\, t..t.,,, ,, t..vvi. ,,.,u ....

MDP 12/08/8620:59 12/08/86!2::57

1UUJ3U I/" I" I I-UIOI- UI I-U 0,3 ovvr

lMllP 19,.50 VV - , .v . ....... .....  12/0.... . ... 215 1 /9861 :

12/09/8621:00 11.42 STARTED/SECURED 32 SWP.

SWS _LMDP : 12/09/86 21:00 .55 STARTED/SECURED 31 SWP.

.  1 12/09/8621: 12/10/8620:30 50 STARTED/SECURED 33 SWP
12/09/86 21:02, .05 STARTED/SECURED 35 SWP.

12/10/86 19:05112/13/86 09:42 6262 STARTED/SECURED 36 SWP FOR 3PT-M35

Ikl I ;IV V I V . . . .. .. . .

/86 2347 9 .92 STARTED/SECURED 31 SWP FOR 3PT-M35

12/16/86 02:21 .90 STARTED/SECURED 31 SWP

. 1 __ 12/19/86 03:31 STARTED/SECURED 36 SWP.  1
18.771STARTED/SECURED 35 SWP.

12/20/86 00:46 5 STARTED/SECURED 35 SWP.

12/20/86 17:40 90 STARTED/SECURED 36 SWP.

12/21/86 00:35 42 STARTED/SECURED 34 SWP.  ,

%

DP

lid

D

ISRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO

• iron

I ,IU

1 ")11 qlRR nQ.a.

I D IkSVV v

_

4 . J t



Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Surce 

V-S- MD 12/26/86 15:40 12/26/86 16:19 0.65 STARTED/SECURED 36 SWP. 
SRO 

SWS MDP 12/26/86 16:03 12/26/86 17:40 1.62 STARTED/SECURED 35 SWP. S 
SWS MDP 12/26/86 16.19 12/26/86 17:50 1.52 STARTED/SECURED 31 SWP. RO SWS MDP 12/26/86 16:19 12/27/86 17:55 25.60 STARTED/SECURED 34 SWP. 

R- SRO 

SWS MDP 12/27/86 17:40 12/28/86 16:35 22.92 STARTED/SECURED 36 SWP. RO 

SWS MDP 12/27/86 17:45 12/27/86 18:20 0.58 STARTED/SECURED 33 SWP. 
SRO 

SWS JMDP 12/27/86 17:50 12/ 18:30 0.67 STARTED/SECURED 32 SWP. 
RO 

S MDP 12/27/86 17:55 12/28/86 16:30 22.58 STARTED/SECURED 
35 SWP. 

-O 

SWS MDP 12/27/86 18:20 12/28/86 16:22 22.03 STARTED/SECURED 31 SWP. 
RO 

SM-S--MDP 12/27/86 18:30 12/29/86 15:30 45.00 STARTED/SECURED 33 SWP _______ R-O

SWS MDP 12/28/86 16:22 12/29/86 15:20 22.97 STARTED/SECURED 32 SWP. 
.SR O 

SWS MDP 12/28/86 16:30 12/29/86 15:30 23.00 STARTED/SECURED 34 SWP. _SRO 

SWS MDP 12/28/86 16:35 -2/29/86 15:25 22.83 STARTED/SECURED 35 SWP. 
SRO 

WS-- MDP 12/29/86 15:20 12/30/86 10:13 18.88 STARTED/SECURED 31 SWP. 
SRO 

WS MDP 12/29/86 15:25 12/30/86 13:42 22.28 STARTED/SECURED 36 SWP. 
SRO 

SWS MDP 12/29/86 15:30 12130/86 12:17 20.78 STARTED/SECURED 32 SWP. 
SR-O

SWS -MDP 12/29/86 15:30 12/30/86 12:50 21.33 STARTED/SECURED 35 SWP. 
-O--RO 

WS M-DP 12/30/86 10:13 12/30/86 15:38 5.42 STARTED/SECURED 33 SWP 
SRO 

,WS --DP 12/30/86 12:17 12/30/86 15:30 3.22 STARTED/SECURED 31 SWP. 
SRO 

SW-S MDP 12/30/86 12:50 12/30/86 15:55 3.08 STARTED/SECURED 34 SWP. 
SR-O-

SWS MDP 12/30/86 13:42 12/30/86 15:47 2.08 STARTED/SECURED 35 SWP. 
SRO 

SWS MDP 12/30/86 15:30 12/30/86 16:47 1.28 STARTED/SECURED 32 SWP. 
SRO 

SWS MDP 12/30/86 15:38 12/30/86 15:55 0.28 STARTED/SECURED 31 SWP. 
SRO 

SWS MDP 12/30/86 15:47 1 230/86 16:58 1.18 STARTED/SECURED 36 SWP. 
SRO 

---SW MDP 12/30/86 15:55 12/30/86 17:52 1.95 STARTED/SECURED 33 SWP 
SRO 

WS- MDP 12/30/86 15:55 12/30/86 17:02 1.12 STARTED/SECURED 35 SWP. 
SRO 

SWS MIDP 12/30/86 16:47 12/30/86 17:46 0.98 STARTED/SECURED 31 SWP. 
SRO

WS MDP 12/30/86 16:50 12/30/86 20:15 3.42 STARTED/SECURED 34 SWP. 
SRO 

SWS MDP 12/30/86 17:02 12/30/86 17:37 0.58 STARTED/SECURED 36 SWP. 
SRO 

W---S- MDP 12/30/86 12/30/86 19:25 1.80 STARTED/SECURED 35 SWP. 
SRO 

SWS MDP 12/30/861 12/30/86 19:25 1.65 STARTED/SECURED 32 SWP. 
SRO 

SWS MDP 12/30/86 1 :2 12/30/86 19: 1.38 STARTED/SECURED 31 SWP. 
SRO 

WS MfDP 12/30/86 19:15 12/31/86 14:30 19.25 STARTED/SECURED 33 SWP 
SRO 

SWS MDP 12/30/8 1: 30/86 20:15 0.83 STARTED/SECURED 31 SWP. 
SR 

SWS -MDP 12/30/86 19:25 12/30/86 20:25 1.00 STARTED/SECURED 36 SWP. _SRO

SWS- MDP 12/30 20:15 01/07/87 12:56 184.68 STARTED/SECURED 32 SWP. 
SRO 

SWS MDP 12-/30/86 20:15 12/31/86 14:36 18.35 STARTED/SECURED 35 SWP. 
SRO

SWS MDP 12/30/8620:25 12/30/86 20:50 0.42 STARTED/SECURED 34 SWP. 
SRO_O 

SwS M- WDP 12J30/86 20:50 12/30/86 21:20 0.50 STARTED/SECURED 36 SWP. 
S-RO 

SWS VlDP 12/30/86 21:20 12/31/86 17:45 20.42 STARTED/SECURED 34 SWP. 
SRO 
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 12/31/86 14:31 01/07/87 12:44 166.22 STARTED/SECURED 31 SWP. SRO 

SWS MDP 12/31/86 14:36 01/01/87 08:25 17.82 STARTED/SECURED 36 SWP. SRO 

SWS MDP 01/01/87 08:25 01/03/87 12:00 51.58 STARTED/SECURED 34 SWP. SRO 

SWS MDP 01/01/87 12:30 01/03/87 11:40 47.17 STARTED/SECURED 36 SWP. __ SRO 

SWS MDP 01/03/87 11:40 01/05/87 07:34 43.90 STARTED/SECURED 35 SWP. SRO 

SWS MDP 01/03/87 12:00 01/05/87 07:49 43.82 STARTED/SECURED 36 SWP. SRO 

SWS MDP 01/05/87 07:34 01/06/87 05:45 22.18 STARTED/SECURED 34 SWP. SRO 

SWS MDP 01/05/87 07:49 01/06/87 05:23 21.57 STARTED/SECURED 35 SWP. SRO 

SWS MDP 01/06/87 05:23 01/06/87 06:07 0.73 STARTED/SECURED 36 SWP. ] SRO 

SWS MDP 01/06/87 05:45 01/07/87 06:20 24.58 STARTED/SECURED 35 SWP. SRO 

SWS MDP 01/06/87 06:07 01/06/87 20:15 14.13 STARTED/SECURED 34 SWP. SRO 

SWS MDP 01/06/87 20:15 01/08/87 14:10 41.92 STARTED/SECURED 36 SWP. SRO 

SWS MDP 01/07/87 06:20 01/07/87 17:32 11.20 STARTED/SECURED 34 SWP. SRO 
SWS MDP 01/07/87 12:44 01/09/87 05:45 41.02 STARTED/SECURED 33 SWP SRO 
SWS MDP 01/07/87 12:56 01/11/87 03:50 86.90 STARTED/SECURED 31 SWP. SRO 

SWS MDP 01/07/87 17:32 01/12/87 00:45 103.22 STARTED/SECURED 35 SWP. SRO 

SWS MDP 01/08/87 14:10 01/10/87 16:29 50.32 STARTED/SECURED 34 SWP FOR 3PT-M35 SRO 

SWS IMDP 01/09/87 05:45 01/10/87 16:28 34.72 STARTED/SECURED 32 SWP FOR 3PT-M35 SRO 

SWS MDP 01/10/87 16:04 01/10/87 19:16 3.20 STARTED/SECURED 33 SWP FOR 3PT-M35 _SRO 

SWS MDP 01/10/87 16:28 01/11/87 03:50 11.37 STARTED/SECURED 31 SWP. SRO 

SWS MDP 01/10/87 16:29 01/12/87 01:05 32.60 STARTED/SECURED 36 SWP. SRO 
SWS MDP 01/10/87 19:16 01/11/87 04:15 8.98 STARTED/SECURED 32 SWP. SRO 

SWS MDP 01/11/87 03:50 01/11/87 04:37 0.78 STARTED/SECURED 33 SWP SRO 

SWS MDP 01/11/87 04:15 01/11/87 10:01 5.77 STARTED/SECURED 31 SWP. SRO 

SWS MDP 01/11/87 04:37 01/12/87 00:45 20.13 STARTED/SECURED 32 SWP. SRO 

SWS MDP 01/11/87 10:01 01/11/87 18:53 8.87 STARTED/SECURED 33 SWP SRO 

SWS MDP 01/11/87 18:53 01/12/87 01:05 6.20 STARTED/SECURED 31 SWP. SRO 

SWS MDP 01/12/87 00:45 01/12/87 01:20 0.58 STARTED/SECURED 33 SWP SRO 

SWS MDP 01/12/87 00:45 01/12/87 01:20 0.58 STARTED/SECURED 34 SWP. SRO 

SWS MDP 01/12/87 01:05 01/12/87 06:15 5.17 STARTED/SECURED 32 SWP. SRO 

SWS MDP 01/12/87 01:05 01/12/87 23:55 22.83 STARTED/SECURED 35 SWP. SRO 

SWS MDP 01/12/87 01:20 01/12/87 20:37 19.28 STARTED/SECURED 31 SWP. SRO 

SWS MDP 01/12/87 01:20 01/12/87 13:18 11.97 STARTED/SECURED 36 SWP. SRO 
SWS MDP 01/12/87 06:15 01/12/87 07:15 1.00 STARTED/SECURED 33 SWP SRO 

SWS MDP 01/12/87 07:15 01/13/87 20:10 36.92 STARTED/SECURED 32 SWP. SRO 

SWS MDP 01/12/87 20:10 02/03/87 16:43 524.55 STARTED/SECURED 33 SWP S___RO 

SWS M _DP 01/12/87 23:55 02/03/87 16:47 520.87 STARTED/SECURED 34 SWP. SRO 

SWS MDP 01/13/87 00:18 01/15/87 07:48 55.50 STARTED/SECURED 35 SWP. SRO 

SWS MDP 01/13/87 20:37 01/16/87 03:15 54.63 STARTED/SECURED 32 SWP. SRO 

SWS MDP 01/15/87 07:48 01/16/87 03:16 19.47 STARTED/SECURED 36 SWP. SRO
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System 1EQ Type Start Date End Date Duration Event Description Notes ISource

01 /16/87 03:15101/31/87 07:43 3 , ...... ...... .....  ,; R
AIIIRIa7 0~ 18109103/87 18:49

(V)1fl91R7 AA*~9 I 09103187 18:40
445.55 ISIARIED/SEUUXEU 35 ~VVI-'.
.s4.4i I/A I I~ 'uIo", UI'r-IJ 1 Q vvr.

33.80 ISIARIED/SECUREU 31 ~WI-'.
02/02/87___ 065120/71:0 30 TRE/EUE 1S P

0.83 ISIARIEDISECUXEU 3~ ~WH.

SWS 
SwS 
SwS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS

02038 16:40102/03/ 1.-- 7 083 1 S !----.... .................
163.78ISIARIED/SEUUXEU 31 bVVI-' I-UK iI-'I-MJS1 02/03/87 16:43102/10/87 12:30 STARTED/SECURED 31 SWP FOR 3PT-M35 -

A'21A21A7 I RA7 I 09103IR7 17:30

02/03/87 16:49 03/09/87 14:30 
no')A21P7 17"3N NI1I/R7 12:30

n9/nrur4l 17 10102/10/87 12:32

02/12/87 03:15
IA'fl1flI%~7 v~nn1

MDP 02/10/87 12:30

0.72 ISIARIED/SEUUREU 36 ~iWI'.

813.68 SIARIED/SEURt 34 SVVI-. ___________

163.00 STARTED/SECURED 33 SWP FOR 3PT-M35
163.03ISIAXIEUI~LUKtU is ~vvr rur
36.75ISIAKIIU/~iLUUKtU 3d

i~~TSTARTED/SFCURED 36 SWP FOR 3PT-M35

, .  02/10/87 13:00 03/07/87 00:501 83 STARTED/SECURED 35 SWIP.
02/11/87 08:40 
A13191R7 013-1R~

03/09/87 12 
03109187 04

:403
:06

628.00 ISTARTEDISEUUXLU 31 ~VVI~.
600.85 STARTED/SECURED 33 SWP 

,ILJr jS.ai *fl. - - 1114- - - ~----.,-~.. 
,,,,~-,-.., 1

IflnO 107 40.Q0I l IfRIR7 1R-ZL

03/06/87 21:10 03/0U/87 21 :12 
n'a/nT/In7 fl13.fl 3 107/R7 17:30

03/07/87 17:30 
03/09/87 04:06 
03/09/87 12:40 
03/09/87 14:30 
03/09/87 14:31 
03/09/87 15:20 
03/09/87 15:35 
03/09/87 20:10

03/09/87 15:20 
nQ/n0If 7 ,1A'qA

, .  
I swS jMDP 03/06 : 38 03105167 115:40 W BLIMPED 36 SWP FOR ROTATION CHECK.

U.U3 1BUMPED36 VVI-P ' R ROI CiHE. .-
16.67 STARTED/SECURED 36 SWP.

03/0/87 0:5 03/7/8 17: 1667TARED/SCURD 36SWP
45.8 SA!TARTEfl/5SFC'.RFD 32 SWP.1

(VflII1R7" 913"" 31 7RI5~TARTFD/SECURED 33 SWP, , .  
03/10/87 20:25 75 STARTED/SECURED 33 SWP
n':t/1 31R7 fRR IR 47ISTARTED/SECURED 31 SWP., , .  
03/10/87 08:58 47 STARTED/SECURED 31 SWP.
13"f11Q/R7 I. .38

130.11 IR7 903"17
,......* , 11.---------
03/09/87 2 
03110/87 0!

0:1 0
9:50

03/09/87 20:17103/10/87 09:23 
ft1r l 0. f I - V. II A113R7 ")13.Ir

107 STARTED/SECURED 36 SWI-'.

4.95 ISTARIEDISECURLU 34 SWP.
4.58 ISIARTLUISEUUKlU 35 ~VVI-'.  

.1. 
t

13.67 STARTED/SECURED 36 SWP. ______ 

13.10 STARTED/SECURED 35 SWP. ______

11 9RT5~TARTED/SFCURED 32 SWP.3110/8 .  
-6 8-58 03/10/87 20* 15 28 TARTED/SECURED 32 SWP.
03/10/87 09:23 
03/10/87 09:50 
03/10/87 20:15 
03/10/87 20:15 
03/10/87 20:25 
03/10/87 20:25 
03/11/87 12:47 
03/11/87 12:47 
03/11/87 20:40 
03/11/87 20:40
03/11/87 2 
03/11/87 2

n(flnlR7 91
f.' 144 10"7 4 '.A"7

1 1 4hI I PIl I-UlI;-L, UtIIU ,.SI oVVl".

1042 STARTED/SECURED 35 SWH.
.  .  103/11/87:1 1653 STARTED/SECURED 31 SWIP 1_§RO130.111R7 91"01

f~l14 410"7 ')tA.AA

24.77 ISTARTED/SEUUXLU 36 ~VVI~.
,0/18 1:0 247 IlTA.------------------- .1 SRO

103/1 : . .  
- ----------------------- T RO

03/11/87 12:47 
03/11/87 20:47 
03/11/87 20:40 
03/19/87 08:25

16.37 Si AX I bUIECURE 35 Svvr._______ 

8.00 STARTED/SECURED 33 SWP ______

I179.75 STARTED/SECURED 31 SWP. ______________

UAIJ U3I."0IOI I 1.OUJ s)-Ju.. A.,In?2uL.' I -,,.--'vv..  72 ... . . .. .. . .... . . . . .SW .. c;
1:01 03/17/87 12:25 135.40] STARTED/SECURED 34 SWP-.

SWS 
SWS 
SWS 
SWS 
SwS 
SWS 
SWS 
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 03/16/87 09:15 03/17/87 12:15 27.00 STARTED/SECURED 35 SWP. SRO 

SWS MDP 03/16/87 12:15 03/19/87 08:18 68.05 STARTED/SECURED 36 SWP. __SRO 

SWS MDP 03/17/87 12:25 03/25/87 19:37 199.20 STARTED/SECURED 35 SWP. SRO 

SWS MDP 03/19/87 08:18 03/25/87 21:54 157.60 STARTED/SECURED 34 SWP. SRO 

SWS jMDP 03/19/87 18:25 03/28/87 18:47 216.37 STARTED/SECURED 33 SWP -SRO
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n~I9R/R7 1730103128187 17-40
A319A1R7 1740103/28/87 W:58

0.17ISIARIEDISLUUKIU.31 SVVI-'.1 017I IIKARTDSEUED3 SWP
47.301-STAR 11U/SLUUKkU J~ ~iVVI-'.

0/68174 03---/- 16:58 4.3 STAR------------------- .
1 r-flIS ITAR 11I-IJIsI-(;tJxI'-L .5b : l-'.WDP 103/26/8 : . .
7 1?. IIAKII I}/I"L;UKIIU ill ; VVr.

:4 1.'i i I AK I I-U/i1LUII-U 3D ;bVVr-.

1 .iIS I AKI I;3"LUI U 3D ; vvr.

103127/87 05:02 0 . .  
i

A3197IR7 1857103/28/87 18:47 25.83 IS I AX I ~UIS~UUXtU i~ ~vvr.1 03/27/87 16:57 03/28/87 16:47 25.83 STARTED/SECURED 35 SWP.

n' l a7 1R'IR nfl3P UI7 :.'L:4L1

n~I~iR7 I R~A I 0312 flIR7 13:52

r_' .:_! .s I AR I l-IJIsI"L;UItIU in VW"

RI7ISTARTED/SECURED 34 SWP.

ZI 3I;3 ~d I -U I-, I' -U0 OVVr.
032/7161 3298 04 2837IIl 1TRE/EUE 1SP

20.90ISTARTIIUIEUXL 36i SW.
,0/88 65 03298 1:52i u: .-------------

AV9R/A7 174fl1 03130187 08:54 39.23 STARI-/S-UI::: :32 VVP.
0 8r 03/3LIA L I 0.8:54 .

03/30/87 00:32 
03/30/87 08:54 
03/30/87 11:28 
03/30/87 19:55 
03/31/87 21:30 
03/31/87 22:15 
04/01/87 17:47 
04/01/87 18:04

+.l~f IM+J f-.,.I XI1Il I ' Av I v . . .. . . .. . .. .... ~l
IA R7I5~TARTPDISECURED 35 SWP.

tH 'r/I- I AK I IUIlIL UI IU .1D: VVl".

1l "hAI2 I MI ( I I UI;31-L.UI' I-U )L OVVF.~ur L_..JJ
4

.".~~a1363 STATEDSCRE 32l 'l. a-AI M (fII I MI/ I tOYX30/8711:28 .YF

V"-?i V Q,, 
V VII IVt( 

. .. . . . ... . .. . .... . . . .~ vr

,04/02/8 18:23 85 STARTED/SECURED 36 SWP.
38 RAISTARIEDISECURED 35 SWP.

,03/31/87 21:30 60 STARTED/SECURED 35 SWP.
5432 ISTARIEDISECURED 33 SWI-' 1-UX ~St-' I

RI 02 STARTED/SECURED 32 SWI-'.

A 7SISTARIEDISECURED 34 SWI-'.
,03/31/87 22:15 75 STARTED/SECURED 34 SWP.

SWS MDP 104/01/87 18:14104/0 0431 28 STARTEDISECURED 36 SWP.

I9R2ISIARIED/SECURLU J~ SWI-' I-UI( ~r I-MiD
418O0ISIARIEUISbCURLU 31 SWI-'.

0.17 SAR LUUSEUURt 34 SVI-' UFO.R P,-M35
2A l~TAPT~flI5~C1 1Pn 3R ~WP

,04/118 1804 982 TARED/ECUED 3 SW FO 3P-M3

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO SRO_ 
SRO_ 

SRO 
SRO 
SRO 
SRO
SRO 
SRO SRO

F-182

SSW, 
SWAI Kirn

FKA 'lP

nflU)lIM 1. 'hh I L31 flf1l1 LL: 33

MDP 
MOP 
LAnDt

SWS 
SWS 
SWS 
SWS 
SWS

rll)IR7 nlf.ARI nl I'2MIR 1]7".h1

mVl/
LMDir

SWS

MDPSWS 
SWS 
SWS 
SWS

MD

ti"2i')lI-7 'V).RA I f'97/R7 I1'l

I'

t'2I'VllQ7 nA.A9r n'fl137/R7 flR'j4
WS IMDP 1 : .12 STARTED/SECURED 35 SWP.  1

MDP 03/27/87 1 
k a r", n ("2 1') a1 7 #

MDP 
MDP

'ho'qn n"&I9R IR7 17.4N
6 57 23 .35 STARTED/SECURED 36 SWP

MDP

Sws I P 1 .  03/28/87,17-40

03/28/87 1 
fl2')flO7 I

O-A7

-~. ~,,

fl2I901R7 I S ' .

SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SWS 
SwS

MDP 1 10 /29/87 1352 03/30/87 00:32 67 STARTED/SECURED 35 SWP.
/29/87 1535 3/29/8 21-50 625 STARTED/SECURED 36 SWP.

MOP 
MDP 
MDP 
MDP 
MDP 
MDP 
MDP 
MODP

nqral~t1I7 913"0
nA/N11R%7 17'47

n 4A13917 AR'R
n2Itl~tIIR7 99"15

I'

V'-Ir# 1P IF I A .. . . . .. . . . . . . .

fl311QIf47 03'47

04/01/87 18:14 
flu If.l JIO7" I'AA.)4

13"41"4NIR7 NN' ,

Ik il r'l NrJIqOIQ" 4 . nqlgQ/R7 1"_ 1|

&irn ttql+'JQIg" +'t .Rn n';t/ nlR7 11 ./H

MUI
, "~7 STARTEDSEClRE 31(. IVVWP.v.v• I Imttt r' l

nAIn'21R7 1R' ;4

IMDP 103/ : ' .92 STARTED/SECURED 36 SWP

.  1 03/27/87 0425 03/27/87 06-24 198 STARTED/SECURED 35 SWP.

:47 U3/Z§/87 15:35 80 STARTED/SECURED 34 SWP.

MDP 1 /29/87 2210 03/30/87 19:55 21.

,04/01/87 7:47 32 STARTED/SECURED 33 SWP FOR 3PT-M35
,04102/87 08:56 02 STARTED/SECURED 32 SWP.

,04/19/87 03:47 418UO STARTED/SECURED 31 SWP.  1

S

IVl
D

• JIrn

• irt n

FM D -P

'1 1 Q' TAI TI-n/. I-( :l IW I ) :4& .%WP

nqlORIR7 1R.IR

IVl



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 
SWS MDP 04/01/87 19:35 04/02/87 20:55 25.33 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/02/87 01:39 04/02/87 01:45 0.10 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/02/87 08:56 04/18/87 02:53 377.95 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/02/87 16:15 04/02/87 16:16 0.03 BUMPED 34 SWP FOR ROTATION SRO 

SWS MDP 04/02/87 18:23 04/02/87 21:10 2.78 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/02/87 21:10 04/04/87 12:58 39.80 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/03/87 04:31 04/03/87 09:45 5.23 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/03/87 09:45 04/19/87 09:50 384.08 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/04/87 12:58 04/04/87 21:32 8.57 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/04/87 21:32 04/05/87 17:44 20.20 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/05/87 17:44 04/07/87 03:25 33.68 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/07/87 03:25 04/14/87 00:07 164.70 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/12/87 04:55 04/17/87 08:55 124.00 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/14/87 00:07 04/16/87 03:58 51.85 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/16/87 03:58 04/16/87 12:30 8.53 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/16187 12:30 04/16/87 12:56 0.43 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/16/87 13:56 04/17/87 08:55 18.98 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/17/87 09:50 04/18/87 02:33 16.72 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/18/87 02:33 04/18/87 02:53 0.33 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/18/87 02:53 04/20/87 01:55 47.03 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/18/87 03:24 04/19/87 03:45 24.35 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/19/87 03:45 04/19/87 09:40 5.92 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/19/87 03:47 04/30/87 09:50 270.05 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/19/87 09:40 04/19/87 10:00 0.33 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/19/87 09:50 04/20/87 01:55 16.08 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/19/87 10:00 04/20/87 10:50 24.83 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/20/87 01:55 04/24/87 16:45 110.83 STARTED/SECURED 31 SWP. SRO 

SWS MDP 04/20/87 01:55 04/20/87 10:27 8.53 STARTED/SECURED 36 SWP.  

SWS MDP 04/20/87 10:27 04/22/87 00:54 38.45 STARTED/SECURED 35 SWP. SRO 

SWS M -DP 04/20/87 10:50 04/20/87 11:10 0.33 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/20/87 11:10 04/30/87 10:00 238.83 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/22/87 00:54 04/23/87 09:55 33.02 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/23/87 09:55 04/24/87 02:45 16.83 STARTED/SECURED 35 SWP. SRO-

SWS MDP 04/24/87 02:45 04/24/87 03:15 0.50 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/24/87 03:15 04/24/87 16:45 13.50 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/24/87 16:45 04/30/87 09:15 136.50 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/24/87 16:45 04/25/87 08:52 16.12 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/25/87 08:52 04/25/87 20:30 11.63 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/25/87 20:30 04/25/8721:55 1.42 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/25/87 21:55 04/26/87 16:20 18.42 STARTED/SECURED 35 SWP. SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 07/03/87 17:05 07/03/87 17:25 0.33 STARTED/SECURED 36 SWP. SRO 

SWS MDP 07/03187 17:25 07/03/87 17:43 0.30 STARTED/SECURED 35 SWP. SRO 

SWS MDP 07/03/87 17:43 07/06/87 19:50 74.12 STARTED/SECURED 34 SWP. SRO 

SWS MDP 07/05/87 11:55 07/06/87 19:38 31.72 STARTED/SECURED 36 SWP. SRO 

SWS MDP 07/06/87 19:38 07/08/87 15:45 44.12 STARTED/SECURED 35 SWP. SRO SWS MDP 07/06/87 19:50 07/13/87 18:23 166.55 STARTED/SECURED 36 SWP. SRO 

SWS MDP 07/08/87 15:45 07/10/87 18:12 50.45 STARTED/SECURED 34 SWP SRO 

SWS MDP 07/10/87 18:12 07/10/87 18:35 0.38 STARTED/SECURED 31 SWP. SRO 

SWS MDP 07/10/87 18:12 07/12/87 09:35 39.38 STARTED/SECURED 35 SWP SRO 

SWS MDP 07/10/87 18:35 07/10/87 19:17 0.70 STARTED/SECURED 33 SWP SRO 

SWS MDP 07/12/87 09:35 07/14/87 14:45 53.17 STARTED/SECURED 33 SWP SRO 

SWS MDP 07/12/87 19:59 07/12/87 20:18 0.32 STARTED/SECURED 35 SWP. SRO 

SWS MDP 07/13/87 13:34 07/13/87 14:48 1.23 STARTED/SECURED 35 SWP. SRO 

SWS MDP 07/13/87 18:23 07/13/87 18:31 0.13 STARTED/SECURED 34 SWP. SRO 

SWS MDP 07/13/87 18:31 07/16/87 14:40 68.15 STARTED/SECURED 35 SWP. SRO 

SWS MDP 07/14/87 14:40 07/14/87 21:01 6.35 STARTED/SECURED 36 SWP. SRO 

SWS MDP 07/14/87 21:01 08/04/87 18:34 501.55 STARTED/SECURED 33 SWP SRO 

SWS MDP 07/16/87 14:40 07/20/87 09:24 90.73 STARTED/SECURED 34 SWP. SRO 

SWS MDP 07/20/87 09:24 07/22/87 09:30 48.10 STARTED/SECURED 36 SWP. SRO 

SWS MDP 07/22/87 09:30 07/23/87 04:29 18.98 STARTED/SECURED 34 SWP. SRO 

SWS MDP 07/23/87 04:29 07/25/87 11:05 54.60 STARTED/SECURED 36 SWP. SRO 

SWS MDP 07/25/87 11:05 07/29/87 18:51 103.77 STARTED/SECURED 35 SWP. SRO 

SWS MDP 07/29/87 18:51 07/30/87 11:20 16.48 STARTED/SECURED 34 SWP. SRO 

SWS MDP 07/30/87 11:20 08/04/87 18:34 127.23 STARTED/SECURED 36 SWP. SRO 

SWS MDP 08/04/87 18:34 08/07/87 18:30 71.93 STARTED/SECURED 31 SWP. SRO 

SWS MDP 08/04/87 18:34 08/05/87 10:10 15.60 STARTED/SECURED 34 SWP. SRO 

SWS MDP 08/07/87 13:30 08/07/87 13:32 0.03 BUMPED 35 SWP SRO_ 

SWS MDP 08/07/87 21:05 08/09/87 09:38 36.55 STARTED/SECURED 31 SWP. SRO 

SWS MDP 08/07/87 21:05 08/12/87 00:52 99.78 STARTED/SECURED 33 SWP SRO 

SWS MDP 08/08/87 11:45 08/08/87 11:47 0.03 BUMPED 36 SWP SRO 

SWS MDP 08/09/87 09:38 08/09/87 10:27 0.82 STARTED/SECURED 35 SWP. SRO 

SWS MDP 08/09/87 10:27 08/10/87 12:05 25.63 STARTED/SECURED 31 SWP. SRO 

SWS MDP 08/10/87 12:05 08/11/87 14:31 26.43 STARTED/SECURED 32 SWP. SRO 

SWS MDP 08/11/87 13:02 08/11/87 14:08 1.10 STARTED/SECURED 34 SWP SRO 

SWS MDP 08/11/87 14:08 08/11/87 19:40 5.53 STARTED/SECURED 35 SWP SRO 

SWS MDP 08/11/87 14:08 08/11/87 19:40 5.53 STARTED/SECURED 36 SWP. SRO 

SWS MDP 08/11/87 19:40 08/12/87 16:40 21.00 STARTED/SECURED 34 SWP SRO 

SWS MDP 08/12/87 00:52 08/12/87 10:15 9.38 STARTED/SECURED 31 SWP SRO 

SWS MDP 08/12/87 10:15 08/17/87 08:16 118.02 STARTED/SECURED 33 SWP SRO 

SWS MDP 081/12/87 16:40 08/13/87 00:09 7.48 STARTED/SECURED 35 SWP. SRO
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SWS MDP 08/12/87 18:52 08/13/87 00:09 5.28 S'TARTED/SECURED 36 SWP SRO 

SWS- IDP 08/13/87 00:09 08/16/87 14:48 86.65 STARTED/SECURED 34 SWP S-

-S-W -DP 08/16/87 14:48 08/17/87 08:16 17.47 STARTED/SECURED 36 SWP SRO 

SWS MDP 08/17/87 08:16 08/17/87 17:00 8.73 STARTED/SECURED 31 SWP __

SWS MDP E08/17/87 08:16 08/17/87 17:00 8.73 STARTED/SECURED 34 SWP 
SRO 

SWS MDP 08/17/87 17:00 08/17187 17:25 0.42 STARTED/SECURED 32 SWP. RO 

0 1 / 1S-RO 
WS- MP 8/17/87 127:25 12/1/87 21:00 3.58 STARTED/SECURED 33 SWP 

SWS MP 11/2/8 523 12/70:7 382 TRE/EUE 6SP___ 
R 

S MP 11-8/1/87 1:2 121187.53 82.47 6 .STARTED/SECURED 36 SWP 

SWS MDP 0811/7/87 21:00 09/02/87 :010 1368.25 STARTED/SECURED 32 SWP ---

SWS MP 08/21/87 03:53 9/04/87 09:49 4.93 STARTED/SECURED 34 SWP FOR 3PT-M35 SRO 
SWS MP 18/2/2/87 04:15 1-9/01/87 09:41 245.43 STARTED/SECURED 31 SWP R

MDP 8/25/137 b-0/25/8722:.20 2.72 STARTED/SECURED 36 SWP. 
R 0 

SWS DP 68-/25/87 21:23 -08/25/B7 21:28 -0.08 STARTED/SECURED 35 SWPV 

SWS M'IDP 08/25/87 22:20 090/710:13 227.88 SATED/SECURED 35 SWP FOR 3PT-M35 
SRO_ 

;WT MDP 09/01/87 09:41 b9/04/87 101 72.53 STARTED/SECURD3 W O P-3 R 

SWS MDP 090/70:50-148 94 25 TRE/EURED 31 SWP FOR 3PT-M35 ;§RO 

--S 
;D 

90 / 7 : 9048 9 - 525RO 
;wT MIDP 09/04/87 09:49 09/08/87 23:40 1-i09.85 STRE/EURED 32 SWP SRO

;S-- MDP 09104187 09: 49 10113/87 17:50 644.02 STARTED/SECURED 36 SWP 
R-

-WS- MDP 09/04/87 10:13 6-0/22/87 16-.40 438.45 STRTED/SECURED 31 SWP 
SRO

S MDP 09/04/87 10:13 -09/14/8-7 12:.456 242.53 S-ARTED/SECURED 34 SWP 
SRO

S D 09/08/87 23:40 -69/22/8723:59 -- 3632 SATED/SECURED 33 SWP 
SRO

SWS MDP 09/14/87 12:45 b9/14/87 1335 0.8 STARTED/SECURED 35 SWP SR-O-

SWS MDP 09/14/87 13:35 10138 17:30 699.92 -STARTED/SECURED 34 SWPV FOR 3PT-M35 ---

3WS MDP 09/22/87 16:40 i013/87 17:50 5b05.17 -SATDSCRD 32 SWP FOR 3PT-M35 
SRO 

SW-- P O-/22/87 23:59 10/13/8717:30 4,9-7.52 STARTED/SECUREDL 31 SWP FOR 3PT-M35 
3 RO 

SWS- DP 092/71:009/28/87 10:40 23.83STARTED/SECURED 35 SWP 
SRO-

SW T--10/13/87 17:30 1 -1/12/87 12:51 715.35 STARTED/SECURED 33 SWP 
R-0 

MW D -P 1 0/1 3/87 17.30 7 1-287 12:52 715.37 STARTED/SECURED 35 SWP 
SR--O

701318 17:0 13/8718: 5 .370 STARTED/SECURED 3 SWPS--
SWS MDP 1f0113/87 17:50 113/87 18:32 14.0 STARTED/SECURED 31 SWP 

S 

SW--S--,,1P {013/7 1:55111/8712: 1 71.08 STARTED/SECURED 31 SWP s~
M~D P 10/7 1 /1210/87 11:32 71.705 -STARTED/SECURED 34 SWP 

SRO 

WS MD 10/13/87 12-.......3 1 2/11 7132 63.602 STARTED/SECURED 32 SWP 
SRO

SWS MIDP i11/06/87 112:32 11/62/8 107 02.05 STRTED/SECURED 31 SWP 
RO

SWS- DP 1112/871-5 -U-06/87 2030 5683.65 STRTED/SECURED 32 SWPSR-O 

SWS MVDP 11112/87 12:52 12/111187 13:13 696.35 STARTED/SECURED 34 SWP 
SR-O-

SWS MDP 11/26/87 04:47 12/01/87 22:001 137.2 S--TRE/CUD 35 SWP 
SR--O 

SWS IDP 1201 22:00 112/02/87 92:02 I 40 STATE/SCURED 36 SWP 
S R 

MW VDP 12028 220 20/70:3 .5SAT SECURED 35 SWPSR 

O i86



Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 12/03/87 00:35 12/03/87 02:05 1.50 STARTED/SECURED 36 SWP SRO 

SWS MDP 12/03/87 02:05 12/10/87 12:17 178.20 STARTED/SECURED 35 SWP SRO 

SWS MDP 12/06/87 20:30 12/13/87 05:43 153.22 STARTED/SECURED 33 SWP SRO 

SWS MDP 12/10/87 12:17 12/11/87 09:33 21.27 STARTED/SECURED 36 SWP SRO 

SWS MDP 12/11/87 09:32 12/11/87 13:12 3.67 STARTED/SECURED 32 SWP SRO 

SWS MDP 12/11/87 09:33 12/11/87 16:25 6.87 STARTED/SECURED 35 SWP SRO 

SWS MDP 12/11/87 13:12 12/11/87 19:30 6.30 STARTED/SECURED 31 SWP SRO 

SWS MDP 12/11/87 13:13 12/11/87 17:20 4.12 STARTED/SECURED 36 SWP SRO 

SWS MDP 12/11/87 16:25 02/18/88 08:45 1648.33 STARTED/SECURED 34 SWP SRO 

SWS MDP 12/11/87 17:20 12/11/87 20:30 3.17 STARTED/SECURED 35 SWP ___SRO 

SWS MDP 12/11/87 19:30 12/12/87 14:14 18.73 STARTED/SECURED 32 SWP FOR 3PT-M35 SRO 

SWS MDP 12/11/87 20:30 12/12/87 14:14 17.73 STARTED/SECURED 36 SWP FOR 3PT-M35 SRO 

SWS MDP 12/12/87 14:14 12/31/87 12:35 454.35 STARTED/SECURED 31 SWP -SRO 

SWS MDP 12/12/87 14:14 12/13/87 05:43 15.48 STARTED/SECURED 35 SWP FOR 3PT-M35 SRO 

SWS MDP 12/13/87 05:43 12/14/87 08:30 26.78 STARTED/SECURED 32 SWP SRO 

SWS MDP 12/13/87 05:43 12/18/87 16:27 130.73 STARTED/SECURED 36 SWP SRO 

SWS MDP 12/14/87 08:30 12/14/87 21:46 13.27 STARTED/SECURED 33 SWP FOR 3PT-M35 SRO 

SWS MDP 12/14/87 21:46 12/14/87 22:00 0.23 STARTED/SECURED 32 SWP SRO 

SWS MDP 12/14/87 22:00 12/18/87 16:27 90.45 STARTED/SECURED 32 SWP SRO 

SWS MDP 12/18/87 16:27 12/22/87 06:09 85.70 STARTED/SECURED 33 SWP SRO 

SWS MDP 12/18/87 16:27 12/23/87 11:35 115.13 STARTED/SECURED 35 SWP SRO 

SWS MDP 12/22/87 06:09 12/23/87 03:40 21.52 STARTED/SECURED 32 SWP SRO 

SWS VIDP 12/23/87 03:40 01/06/88 05:40 338.00 STARTED/SECURED 33 SWP SRO 

SWS MDP 12/23/87 11:35 12/24/87 10:10 22.58 STARTED/SECURED 36 SWP SRO 

SWS MDP 12/24/87 10:10 12/28/87 02:40 88.50 STARTED/SECURED 35 SWP SRO 

SWS MDP 12/28/87 02:40 12/28/87 21:03 18.38 STARTED/SECURED 36 SWP SRO 

SWS MDP 12/29/87 21:03 12/31/87 21:55 48.87 STARTED/SECURED 35 SWP SRO 

SWS MDP 12/31/87 12:35 01/01/88 19:55 31.33 STARTED/SECURED 32 SWP SRO 

SWS MDP 12/31/87 21:55 01/01/88 19:55 22.00 STARTED/SECURED 36 SWP SRO 

SWS MDP 01/01/88 19:55 01/02/88 00:45 4.83 STARTED/SECURED 31 SWP FOR ZURN WASH. SRO 

SWS MDP 01/01/88 19:55 01/02/88 00:45 4.83 STARTED/SECURED 35 SWP FOR ZURN WASH. SRO 

SWS MDP 01/01/88 19:55 01/02/88 00:45 4.83 STARTED/SECURED 35 SWP FOR ZURN WASH. SRO 

SWS MDP 01/02/88 00:45 01/05/88 09:27 80.70 STARTED/SECURED 32 SWP FOR 3PT-M35 SRO_ 

SWS MDP 01/02/88 00:45 01/02/88 01:30 0.75 STARTED/SECURED 36 SWP. SRO 

SWS MDP 01/02/88 00:45 01/02/88 01:30 0.75 STARTED/SECURED 36 SWP. SRO 

SWS MDP 01/02/88 01:30 01/04/88 10:17 56.78 STARTED/SECURED 35 SWP FOR ZURN WASH. SRO 

SWS MDP 01/04/88 10:17 01/05/88 09:27 23.17 STARTED/SECURED 36 SWP FOR 3PT-M35. SRO 

SWS MDP 01/05/88 09:27 01/07/88 22:00 60.55 STARTED/SECURED 31 SWP. SRO 

SWS MDP 01/05/88 09:27 01/07/88 22:00 60.55 STARTED/SECURED 35 SWP. SRO 

SWS MDP 01/05/88 09:27 01/07/88 22:00 60.55 STARTED/SECURED 35 SWP. ISRO
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SWS MP 01/06/88 05:40 01/06/88 16:14 10.57 STARTED/SECURED 32 SWP. 
SRO 

SWS MDP 01/06/88 16:14 02/05/88 14:24 718.17 STARTED/SECURED 33 SWP 
SRO 

SWS MDP -01/07/88 22:00 01/12/88 08:41 106.68 STARTED/SECURED 32 SWP. 
SRO 

SWS MDP 01/07/88 22:00 01/11/88 09:37 83.62 STARTED/SECURED 36 SWP. 
SRO 

SWS MDP 01/07/88 22:00 01/12/88 08:41 106.68 STARTED/SECURED 36 SWP. 
SRO 

SWS MDP 01/11/88 09:37 02/05/88 14:24 604.78 STARTED/SECURED 35 SWP. 
SRO 

SWS M DP 01/12/88 08:41 01/29/88 08:00 407.32 STARTED/SECURED 31 SWP. 
SRO 

SWS MDP 01/29/88 08:00 01/30/88 01:35 17.58 STARTED/SECURED 32 SWP. 
SRO 

SWS MDP 01/30/88 01:35 02/02/88 00:42 71.12 STARTED/SECURED 31 SWP. 
_R---0--R 

-S MDP 02/02/88 00:42 02/05/88 14:55 86.22 STARTED/SECURED 32 SWP. 
SRO 

W S DP 02/05/88 14:24 02/29/88 13:32 575.13 STARTED/SECURED 31 SWP FOR ZURN WASH.. 
SRO 

SW-S MDP 02/05/88 14:24 02/05/88 14:58 0.57 STARTED/SECURED 36 SWP. 
SRO 

WS DP 0/05/888175 0 425.50 STARTED/SECURED 33 SWP SR--

SWS MDP 02/05/88 14:58 02/16/88 16:14 265.27 STARTED/SECURED 3 SWP.SRO 

SWS MDP 02/16/88 14:35 02/16/88 16:20 1.75 STARTED/SECURED 36 SWP. 
SR

SWS MDP 02/16/88 16:20 02/18/88 08:15 39.92 STARTED/SECURED 34 SWP. 
SRO 

SWS MDP 02/17/88 14:25 02/29/88 13:32 287012 TARTED/SECURED 35 SWP FOR TEST 
SRO 

SWS- MDP 02/18/88 08:15 02/23/88 02:38 11-4.38 ITRED/SECURED 36 SWP. 
SRO 

WS MDP 02/23/88 2:30 02/23/88 02:55 0.28 STARTED/SECURED 34 SWP. 
SR

SWS MDp 02/23/88 02:55 02/23/88 03:55 1.00 STARTED/SECURED 36 SWP. 
SRO 

SW D 02/23/88 03:55 02/24/88 08:05 28.17 !§ATE/EC D3-4.WP.SR 

WS MDP 02/23/88 08:25 02/23/88 13:20 4 .2 STARTED/SECURED 32 SWP. 
SRO 

SWS MDIP 02/23/88 10:20 02/23/88 16:03 .0 STARTED/SECURED 33 SWPS 

W--S-- MDP 02/2/88 1603 229/881809 14610 STARTEDSECURED 32 SWP.SR 

-W-_ D -P 062-/24/88 08-.05 0631/01/88 10.06 146.02 STA,16RiTED/ECRED 36 SWP FOR 3PT-M35. 
S 

;WS IDP021 918 3- 3 -0 / 98 03:32 686 00 STAR ED/SECURED 3 SW P_ 

Dp 21/29/8813-.32 011/88 10:05 2055 STARTED/SEURE 34 SWP FOR 3PT-M35SR 

SWS- MIDP b2-229/88 18:09 063/01/88 10:.06 15.95 S§TART ECURZED 31 SWP FOR 3PT-M35..SR 

SW M DP 63-/01/88 1006 03/07/88 17:05 150.98 START'J IED/)S3EC RED 32 SWP.SR 

SW--S- MDP 03/01/88 10:06 03/07/88 17:05 150.98 SARTED/SECURED 34 SWP.  

SWS - MDP -3-/07/88 1705 3/16/88 :00 211.92 STARTED/SE CU E 
SROWP 

-3WS MDP 03/07/88 17:05 -03/16/88 13:00 211.92 SARTED/SCURED 35 SWP.SR 

SWS - DP 03/07/88 17:05 324/88 1:3 403.42 STARTED/S EC RD 36 SW P.SR 

SWS VMDP 03/16/88-13:-00 03/29/88 01:02 300.03 STARTED/SECUR. 32SWP 

SWS - M DP 03/1618 13-00-63/22/88 1420 145.33 STARTEDS ECUED 34 SWP. 
S 

SWS M DP 03/22/88 141 03/26/88 10:52 92.70 TARTF:I;ED/S1 z'ECURED 35 SWP. 
R 

SWS MDP 03248 12:30 0-3/26/88 09:47 45.28 STARTED/SECURED 34 SWP.  

SWS- MD)P 03/2/88 18:11 03/26/88 08:50 14.6 STRTED/SECURED 36 SWP.  

1 - -- /8 09:47 03/27/88 02:37 16831SATD/EUE 36 SWP. 
§-

SW MP _ /2/8 10:52 03/27/88 03:55 170__ 5 STARTED/SECURIED M SWP. 
E R-
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SWS MDP 03/26/88 11:00 03/29/88 03:32 64.53 STARTED/SECURED 35 SWP. SRO 

SWS MDP 03/27/88 03:55 03/29/88 02:10 46.25 STARTED/SECURED 36 SWP. SRO 

SWS MDP 03/27/88 06:20 03/29/88 02:59 44.65 STARTED/SECURED 34 SWP. SRO 

SWS MDP 03/29/88 01:02 03/30/88 09:15 32.22 STARTED/SECURED 31 SWP. SRO 

SWS MDP 03/29/88 02:59 03/29/88 05:00 2.02 STARTED/SECURED 36 SWP. SRO 

SWS MDP 03/29/88 03:32 03/30/88 01:46 22.23 STARTED/SECURED 32 SWP. SRO 

SWS MDP 03/29/88 03:32 03/30/88 03:24 23.87 STARTED/SECURED 34 SWP. SRO 

SWS MDP 03/29/88 05:00 03/30/88 03:24 22.40 STARTED/SECURED 33 SWP SRO 

SWS MDP 03/29/88 05:00 03/30/88 01:46 20.77 STARTED/SECURED 35 SWP. SRO 

SWS MDP 03/30/88 01:46 03/30/88 09:15 7.48 STARTED/SECURED 31 SWP. SRO 

SWS MDP 03/30/88 01:46 03/30/88 04:32 2.77 STARTED/SECURED 36 SWP. SRO 

SWS MDP 03/30/88 03:24 03/31/88 01:33 22.15 STARTED/SECURED 32 SWP. SRO 

SWS MDP 03/30/88 03:24 03/31/88 05:58 26.57 STARTED/SECURED 35 SWP. SRO 

SWS MDP 03/30/88 04:32 03/31/88 01:33 21.02 STARTED/SECURED 34 SWP. ---- SRO 

SWS MDP 03/30/88 09:15 04/02/88 08:20 71.08 STARTED/SECURED 33 SWP SRO 

SWS MDP 03/30/88 11:08 03/30/88 11:58 0.83 STARTED/SECURED 31 SWP. SRO 

SWS MDP 03/31/88 01:33 03/31/88 03:06 1.55 STARTED/SECURED 31 SWP. SRO 

SWS MDP 03/31/88 01:33 03/31/88 02:41 1.13 STARTED/SECURED 36 SWP. SRO 

SWS MDP 03/31/88 02:41 04/02/88 02:20 47.65 STARTED/SECURED 34 SWP. SRO 

SWS MDP 03/31/88 03:06 04/03/88 03:31 72.42 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS MDP 03/31/88 05:58 03/31/88 07:57 1.98 STARTED/SECURED 36 SWP. SRO 

SWS MDP 03/31/88 06:54 04/03/88 05:10 70.27 STARTED/SECURED 35 SWP FOR 3PT-M35. SRO 

SWS MDP 04/02/88 02:20 04/02/88 04:45 2.42 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/02/88 04:45 04/02/88 08:20 3.58 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/02/88 08:20 04/03/88 01:27 17.12 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO 

SWS MDP 04/02/88 08:20 04/02/88 13:55 5.58 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/02/88 13:55 04/03/88 01:26 11.52 STARTED/SECURED 33 SWP FOR 3PT-M35. SRO 

SWS MDP 04/02/88 13:55 04/03/88 01:27 11.53 STARTED/SECURED 34 SWP FOR 3PT-M35. SRO 

SWS MDP 04/02/88 17:50 04/03/88 03:31 9.68 STARTED/SECURED 36 SWP FOR 3PT-M35. SRO 

SWS MDP 04/03/88 01:27 04/03/88 08:25 6.97 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/03/88 03:31 04/03/88 05:10 1.65 STARTED/SECURED 31 SWP. SRO 

SWS MDP 04/03/88 03:31 04/03/88 05:53 2.37 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/03/88 05:10 04/03/88 09:50 4.67 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/03/88 05:10 04/03/88 06:38 1.47 STARTED/SECURED 36 SWP. RO 

SWS MDP 04/03/88 05:53 04/03/88 08:25 2.53 STARTED/SECURED 35 SWP.  

SWS MDP 04/03/88 06:38 04/03/88 09:50 3.20 STARTED/SECURED 34 SWP.  

SWS MDP 04/03/88 08:25 04/04/88 00:22 15.95 STARTED/SECURED 31 SWP. SRO 

SWS MDP 04/03/88 08:25 04/04/88 00:22 15.95 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/03/88 09:50 04/03/88 11:04 1.23 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/03/88 09:50 04/03/88 11:04 1.23 STARTED/SECURED 35 SWP. .,SRO
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SWS MDP 04/03/88 11:04 04/04/88 01:31 14.45 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/03/88 11:04 04/04/88 01:31 14.45 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04103188 13:15 04/04/88 02:19 13.07 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/04/88 00:22 04/04/88 13:07 12.75 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/04/88 01:31 04/04/88 02:19 0.80 STARTED/SECURED 31 SWP. SRO 

SWS MDP 04/04/88 01:31 04/04/88 03:25 1.90 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/04/88 02:19 04/04/88 04:29 2.17 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/04/88 02:19 04/04/88 04:29 2.17 STARTED/SECURED 34 SWP. SRO---

SWS MDP 04/04/88 03:25 04/04/88 05:22 1.95 STARTED/SECURED 35 SWP. 
SRO  

SWS MDP 04/04/88 04:29 04/04/88 06:33 2.07 STARTED/SECURED 31 SWP. SRO 

SWS MDP 04/04/88 04:29 04/04/88 14:00 9.52 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/04/88 05:22 04/04/88 13:20 7.97 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/04/88 06:33 04/04/88 15:55 9.37 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/04/88 06:33 04/04/88 13:34 7.02 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/04/88 13:07 04/04/88 17:55 4.80 STARTED/SECURED 31 SWP. S_______RO 

SWS MDP 04/04/88 13:34 04/04/88 17:55 4.35 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/04/88 14:00 04/04/88 15:55 1.92 STARTED/SECURED 35 SWP.  

SWS MDP 04/04/88 15:55 04/12/88 17:22 193.45 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/04/88 15:55 04/04/88 21:05 5.17 STARTED/SECURED 36 SWP. SRO 

SWS MDP 04/04/88 17:55 04/04/88 21:05 3.17 STARTED/SECURED 32 SWP. SRO 

SWS M -DP 04/04/88 17:55 04/05/188 21:40 27.75 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/04/88 21:05 04/05/88 21:40 24.58 STARTED/' ECURED 31 SWP. SRO 

SWS MDP 04/04/88 21:05 04/06/88 04:25 31.33 STARTED/SECURED 34 SWP FOR ZURN WASH. SRO 

SWS MDP 04/05/88 21:40 04/10/88 16:57 115.28 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/05/88 21:40 04/09/88 21:40 96.00 STARTED/SECURED 36 SWP FOR ZURN WASH. SRO 

SWS MDP 04/06/88 04:25 04/06/88 18:55 14.50 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/06/88 18:55 05/04/88 02:48 655.88 STARTED/SECURED 34 SWP. SRO 

SWS MDP 04/09/88 03:22 05/04/88 02:25 599.05 STARTED/SECURED 35 SWP. SRO 

SWS MDP 04/10/88 08:05 04/10/88 15:36 7.52 STARTED/SECURED 31 SWP. SRO 

SWS MDP 04/10/88 16:57 04/10/88 17:59 1.03 STARTED/SECURED 31 SWP. SRO 

SWS MDP 04/10/88 17:59 04/12/88 05:00 35.02 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/10/88 21:06 04/10/88 21:10 0.07 STARTED/SECURED 31 SWP. SRO 

SWS MDP 04/11/88 19:50 04/13/88 16:57 45.12 STARTED/SECURED 31 SWP. SRO 

SWS MDP 04/12/88 17:22 04/25/88 12:47 307.42 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/13/88 16:57 04/22/88 21:42 220.75 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/19/88 02:15 04/24/88 12:15 130.00 STARTED/SECURED 31 SWP FOR ZURN WASH. SRO 

SWS MDP 04/24/88 12:15 05/02/88 04:45 184.50 STARTED/SECURED 33 SWP SRO 

SWS MDP 04/25/88 12:47 04/28/88 07:42 66.92 STARTED/SECURED 31 SWP FOR MTC. SRO 

SWS MDP 04/28188 07:42 04/29/88 04:55 21.22 STARTED/SECURED 32 SWP. SRO 

SWS MDP 04/28/88 18:50 04/28/88 19:00 0.17 STARTED/SECURED 31 SWP FOR OPERABILITY TEST IRO
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MDP 05/02/88 22:05 05/02/88 22:10 0.08 STARTED/SECURED 33 SWP FOR OPERABILITY TEST SRO 

MDP 05/04/88 02:24 05/04/88 02:51 0.45 STARTED/SECURED 33 SWP SRO 

MDP 05/04/88 02:25 05/17/88 20:25 330.00 STARTED/SECURED 36 SWP. SRO 

MDP 05/04/88 02:47 05/17/88 20:25 329.63 STARTED/SECURED 32 SWP. SRO 

MDP 05104/88 02:48 06/04/88 10:25 751.62 STARTED/SECURED 35 SWP. SRO 

VDP 05/04/88 02:51 06/26/88 13:20 1282.48 STARTED/SECURED 31 SWP. SRO 

MDP 05/11/88 20:40 05/25/88 17:40 333.00 STARTED/SECURED 33 SWP. SRO 
M _DP 05/17/188 20:25 06/05/88 12:11 447.77 STARTED/SECURED 34 SWP. -9SRO0 

MDP 05/25188 17:40 05/27/88 21:04 51.40 STARTED/SECURED 32 SWP. S9RO_ 

MDP 05/27/88 21:05 06/03/88 17:20 164.25 STARTED/SECURED 32 SWP. SRO 

-MDP 06/01/88 08:37 06/04/88 10:25 73.80 STARTED/SECURED 33 SWP FOR 3PT-M35. SRO 

VDP 06/04/38 10:25 06/04/38 11:15 -0.83 SIARTED/SEC URED 32 SWP FOR 3PT-M35. SRO 

MDP 06/04/88 10:25 06/26/88 13:1 530.88 STARTED/SECURED 36 SWP. SRO 

M D -P 6104/88 11:15 06/24188 06:20 4-,75.08 STARTED/SECURED 33 SWP SRO 

MDP 06/05/88 12:11 06/26/88 09:38 501.45 STARTED/SECURED 35 SWP FOR 3PT-M35. SRO 

MVDP 06/06/88 00:05 06/06/88 0:18 9.22 STARTED/SECURED 32 SWP. SRO 

MDP 06/16/88 23:50 06/20/88 12:48 84.97 STARTED/SECURED 32 SWP. -- SRO 

MlDP 06/20/88 12:50 06/20/88 12:57 0.12 STARTED/SECURED 32 SWP. SRO 

MIDP 06/22/88 21:39 06/2/88 21:41 0.03 BUMPED 32 SWP FOR ROTATION. SRO 

MWDP 06123188 16:33 61/26/88 13:21 6880 SgTARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

MD~P 06/24/88 12:00 06/26/88 13:22 49.37 STARTED/SECURED 33 SWP FOR 3PT-M35. SRO~ 

MDPf5 06/26/88 09:38 07/07/88 07:35 261.95 STARTED/SECURED 34 SWP FOR MVTC. SRO 

MVDP 06/26/88 13:18 07/07/88 11:22 262.07 STARTED/SECURED 35 SWP. SRO 

MIDP 06/26/88 13:21 07/24/88 10:22 669.02 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO 

VDP 626/88 13.22 7/124/88 10:42 -669.33 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

W _DP 06/26/88 13:28 07/24/88 11:00 669.53 -STARTED/SECURED 33 SWP FOR 3PT-M35. - SRO 

MIDP 07/06188 17:57 J07/06/88 18:12 0.25 RAN 36 SWP FOR BKR RETEST (OPERABLE) ,SRO 

MfDP 07/07/88 07:35 07/24/88 09:40 410.08 STARTED/SECURED 36 SWP FOR 3PT-M35. SRO 

MDP 07/07/81:10/78113 0.25 STARTED/SECURED 34 SWP for retest 0R 

MDP 07/07/8811:22 067/24/88 09:5 455 5 STARTED/SECURED 34 SWP FR3TM5 SRO 
MDP 07/07/88 12:24 07/07/88 12:39 0.25 STARTED/SECURED 35 SWP for retest (OPERABLE) SRO 

MD-P 07/23/88 13:00 07/23/88 13:15 0.25 -STARTED/SECURED 35 SWP FOR 3PT-M35. _ SRO 

M _DP 07124/88 09:40 07/28/88 09:51 96.18 STARTED/SECURED 35 SWP. SRO 

MDP 07/24/88 09:55 07/28/88 05:1 91.28 STARTED/SECURED 36 SWP. -SRO 

MI'P 07/24/88 10:42 09/09/88 10:25 1127.72 STARTEDU/SECURED 31 SWP. SRO 

M 07/24/88 11:00 09/02/88 01:3f 0.52 STARTED/SECURED 32 SWP.SRO 
MDP 07/24/88 11:28 09/09/88 10:27 1126.98 STARTED/SECURED 33 SWP SRO

OF%-;45 65 STARTED/SECURED 32 SWP FOR P[-M35.
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-09/20/88 12:27 
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10/05/88 07:30 
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T- 1/05/88 08:.04 
-10/05/88 09:0 
10/09/88 13:15 
10O/09/88 13:.4C 
1-/09/88 13:51 
10/12/88 09:2£ 
10/13/88 10:51 
10/14/88 08:3 c 

10/14/88 08:4 .  
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End Date Duration Event Description Notes S 

08/16/88 17:56 468.73 STARTED/SECURED 34 SWP FOR 3PT-M35. S 

07/28/88 14:07 4.27 STARTED/SECURED 36 SWP. S 

08/16/88 18:18 460.18 STARTED/SECURED 35 SWP FOR 3PT-M35. S 

07/31/88 20:58 0.18 STARTED/SECURED 36 SWP. S 

08/16/88 05:14 2.40 STARTED/SECURED 36 SWP FOR 3PT-M35.  

08/16/88 14:05 0.13 STARTED/SECURED 36 SWP.  

08/16/88 18:20 0.40 STARTED/SECURED 36 SWP. S 

09/09/88 10:24 568.10 STARTED/SECURED 34 SWP FOR 3PT-M35. S 

09/09/88 09:59 567.65 STARTED/SECURED 35 SWP FOR 3PT-M35. S 

08/16/88 21:15 0.17 STARTED/SECURED 36 SWP.  
08/17/88 18:52 0.78 STARTED/SECURED 36 SWP.  

08/20/88 03:49 4.57 STARTED/SECURED 36 SWP.  

08/20/88 18:42 1.42 RAN 36 SWP.  

08/20/88 22:18 1.38 RAN 36 SWP.  
09/09/88 10:26 176.12 STARTED/SECURED 32 SWP FOR 3PT-M35.  

09/11 7:41 55.70 STARTED/SECURED 36 SWP.  

09/11/88 17:36 55.20 STARTED/SECURED 35 SWP.  

09/11/88 17:35 55.17 STARTED/SECURED 34 SWP.  

09/30/88 17:28 511.03 STARTED/SECURED 31 SWP.  

10/11/88 09:15 766.80 STARTED/SECURED 32 SWP.  

10/05/88 07:30 621.03 STARTED/SECURED 33 SWP 

09/30/88 17:28 455.87 STARTED/SECURED 34 SWP.  

09/20/88 12:14 210.55 STARTED/SECURED 35 SWP.  

09/20/88 12:27 0.22 STARTED/SECURED 36 SWP.  

09/20/88 12:25 0.03 BUMPED 35 SWP FOR OPER - SAT.  

10/11/88 08:55 500.47 STARTED/SECURED 35 SWP.  

10/22/88 10:25 521.00 STARTED/SECURED 36 SWP.  

10/05/88 0731 0.02 STARTED/SECURED 33 SWP.  

310/05/88 08:02 0.53 STARTED/SECURED 33 SWP 

2 10/05/88 08:04 0.03 STARTED/SECURED 31 SWP.  

4 10/05/88 09:09 1.08 STARTED/SECURED 33 SWP 
910/14/88 13:40 20.52 STARTED/SECURED 31 SWP FOR P.T.  

5 10/09/88 13:35 30.33 STARTED/SECURED 33 SWP FOR RETEST.  
0 10/09/88 13:.50 -0.17 STARTED/SECURED 33 SWP. (Failed retest -Packing runs hot) 

0 10/13/88 10:50 93.00 STARTED/SECURED 32 SWP.  

0 10/12/88 10:30 1.17 STARTED/SECURED 35 SWP.  
0 10/25/88 11.26 -288.60 STARTED/SECURED 33 SWP 

910/27/88 17:37 320.97 STARTED/SECURED 35 SWPF FOR 3PT-M35.  

9 10/148 08:50 0.02 STARTED/SECURED 34 SWP.  

R10/27/88 16:23 52.95 STARTED/SECURED 31 SWP FOR 3PT-M35.
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 10/27/88 16:23 10/27/88 16:43 0.33 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS MDP 10/27/88 16:43 11/02/88 17:10 144.45 STARTED/SECURED 33 SWP SRO 

SWS MDP 10/27/88 17:37 11/02/88 17:10 143.55 STARTED/SECURED 36 SWP. SRO 

SWS MDP 11/02/88 17:10 11/10/88 17:25 192.25 STARTED/SECURED 31 SWP. SRO 

SWS MDP 11/02/88 17:10 11/10/88 15:55 190.75 STARTED/SECURED 35 SWP. SRO 

SWS MDP 11/05/88 10:36 11/05/88 11:43 1.12 STARTED/SECURED 33 SWP. SRO 

SWS MDP 11/05/88 12:50 11/05/88 13:03 0.22 RAN 33 SWP. SRO 

SWS MDP 11/07/88 07:51 11/07/88 07:53 0.03 BUMPED 33 SWP. SRO 

SWS MDP 11/10/88 17:25 11/19/88 10:52 209.45 STARTED/SECURED 35 SWP. SRO 

SWS MDP 11/10/88 17:37 11/22/88 09:57 280.33 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO 

SWS MDP 11/19/88 10:26 11/19/88 10:49 0.38 STARTED/SECURED 34 SWP. SRO 

SWS MDP 11/19/88 10:52 11/22/88 09:57 71.08 STARTED/SECURED 36 SWP FOR 3PT-M35. SRO 

SWS MDP 11/20/88 14:15 11/20/88 14:17 0.03 STARTED/SECURED 32 SWP. SRO 

SWS MDP 11/22/88 09:57 11/22/88 10:26 0.48 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS MDP 11/22/88 09:57 11/22/88 10:26 0.48 STARTED/SECURED 35 SWP. SRO 

SWS MDP 11/22188 10:26 11/29/88 03:23 160.95 STARTED/SECURED 33 SWP SRO 

SWS MDP 11/22/88 10:26 12/17/88 12:30 602.07 STARTED/SECURED 34 SWP FOR 3PT-M35. SRO 

SWS MDP 11/22/88 19:05 12/17/88 12:14 593.15 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO 

SWS MDP 11/29/88 13:39 11/29/88 17:40 4.02 STARTED/SECURED 35 SWP. SRO 

SWS MDP 11/30/88 04:02 12/01/88 20:59 40.95 STARTED/SECURED 36 SWP. SRO 

SWS MDP 12/01/88 09:50 12/17/88 12:14 386.40 STARTED/SECURED 36 SWP FOR 3PT-M35. _SRO 

SWS MDP 12/17/88 12:14 12/17/88 12:30 0.27 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS MDP 12/17/88 12:14 01/09/89 19:40 559.43 STARTED/SECURED 35 SWP. SRO 

SWS MDP 12/17/88 12:30 12/27/88 14:21 241.85 STARTED/SECURED 33 SWP SRO 

SWS MDP 12/17/88 12:30 01/06/89 01:20 468.83 STARTED/SECURED 36 SWP. SRO 

SWS MDP 12/27/88 14:21 01/11/89 02:41 348.33 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS MDP 01/09/89 11:50 01/09/89 14:35 2.75 STARTED/SECURED 34 SWP. 0SRO 

SWS MDP 01/09/89 19:40 01/11/89 02:41 31.02 STARTED/SECURED 36 SWP FOR 3PT-M35. SRO 

SWS MDP 01/10/89 10:15 01/10/89 12:58 2.72 STARTED/SECURED 34 SWP. SRO 

SWS MDP 01/11/89 02:41 01/11/89 03:03 0.37 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO 

SWS MDP 01/11/89 02:41 01/11/89 03:03 0.37 STARTED/SECURED 35 SWP FOR 3PT-M35. SRO 

SWS MDP 01/11/89 03:03 02/04/89 22:58 595.92 STARTED/SECURED 33 SWP SRO 

SWS MDP 01/11/89 03:03 01/26/89 11:56 368.88 STARTED/SECURED 34 SWP. _ SRO 

SWS MDP 01/11/89 11:02 01/11/89 13:45 2.72 STARTED/SECURED 35 SWP. SRO 

SWS MDP 01/12/89 13:12 02/04/89 09:45 548.55 STARTED/SECURED 36 SWP. SRO 

SWS MDP 01/26/89 11:56 01/27/89 03:08 15.20 STARTED/SECURED 35 SWP. SRO 

SWS MDP 01/27/89 03:08 01/27/89 03:11 0.05 STARTED/SECURED 34 SWP. SRO 

SWS MDP 01/27/89 03:11 02/04/89 17:12 206.02 STARTED/SECURED 35 SWP. SRO 

SWS MDP 02/02/89 08:45 02/02/89 09:30 0.75 STARTED/SECURED 31 SWP. SRO 

SWS MDP 02/04/89 17:13 02/04/89 23:41 6.47 STARTED/SECURED 35 SWP _SROI

F-193



Table F3 System Operation Log 
Sten EQ Type Start Date End Date Duration Event Description INotes Source 

I- D-P 02/04/89 180 02/05/89 12:43 18.60 STARTEDSECURED 34 SWP. SRO 
--S - D P 02/04/89 22 :5 8 2/04/89 23:30 0 .53 S T A R T E D /S E C U R E D 3 1 SW P . S R O -
-S - M DP -62 104189 23-.30 b2/07/89 09 :38 5 8.13 SRTED/SECURED 32 SW P. 7,--S-

S MDP 02/04/89 23:41 -02/05/89 13:33 3.87 TARTED/SECURED 36 W P. _ S S --M D P 0 2 / 0 6 / 8 9 1 1 :0 9 0 2 / 0 7 / 8 9 1 0 :0 0 2 2 .8__ 5 ; T R T E D / S E C U R E D 3 5 S W P . R S MDP 02107189 10:00 02/09/89 16:25 54.42 START E / CU D 36S PS - -
S -M D-P 0 2 0 7 8 1 6 : 5 5 -2/ 0 7 / 8 9 1 8 : 5 5 2. 0 0 T A R T E D / S E C U R E D 3 3 S W P S R O 
jSS M1 02/09/89 16:25 0.2/10/89 08-.30 16.08 TARTEDSECURED 33 SWP §RO V- S - -D-Y1/ 9 83 2218 80 73.65 STARTED/SECURED 32 SW P. R--0 
9-S- -10 DP 2 121/89 18 :09 03/08/89 19 :07 - 36097 -STARTED/SECURED 33 SWVP SR -O 

v-s- D P - 03/08/89 15 :05 03/0 8/89 16 :56 1.85 S TR T E D /S E C U R E D 34 SW P . S R -O 
T /-S VDP 3108/89 16-.54 03/08/89 20:14 3.33 TARTED/SECURED 36 SWP . SRO 

/--S ---MP 3 108/8920-.12 3 -/08/89 20 :37 - 0.42 STARTED/SECURED 35 SWP. SR-O 
S vS 'MD -6-/08/8920:35 -603/08/8920:46 -0.18STARTED/SECURED 33 SWP SR--O-

M DP- 0 3/ 8/8 9 2 0 :4 2 3 /0 8 /89 2 0 -5 9 - 0 .2 8 T A R T E D /S E C U R E D 3 5 S W P . S R O 
S W j D p- 3/08/8 9 20 :59 --3/11/89 17 :04 68 0 T A R T E D /S E C U R D 3 3 S W P;RtO 

-S -M D P 3 -10/89 16 -.30 03/10/89 16 -.36 - 0 .10 S T A R T E D /S E C U R E D :3 6 S WPt . -S R O 
C -S -M D P -03 /1 0 /8 9 1 6 36 311 0 8 9 1 6 :4 2 0 .1 0 S T A R T E D /S E C U R E D 3 6 S W P . S R O 

--S -MDP 03/11 189 1 :03/11 189 14:30 0.03 -BUMPED 31 SW P. !R -O 
/S -MDP 03/11/89 1 4 03/11/89 14:48 0.08 RAN 34 SWVP MU OTR. SR O 

S / MDP 03127/891 0 3/27/89 16:48 0.03 BUMPED 34 SWP FOR ROTATION. SRO 
S M D J 0 3 /2 7 / 8 9 1 6 4 0 3 / 2 7 /8 9 1 6 :4 8 0 .0 3 8 0 1 P E D 3 5 S W - P F O R R O T A T IO N . S -R -
SW M D C3 27 8 16 :49 03/27/89 16:51 0 .0 B UP E D 36 SW P FO R R O TA T IO N . S R -O d 

-S - - D P b -3/2 7/8 9 1 5 0 O-3/2 7/8 9 16 :54 & N 0 7 A ,A N 3S W P F O R T E S T G R O U P . S R O 
-S -MDP 03/f7/89 16 :56 327/89 17.00 0.07 RAN 3 SW FO EST GROUP. -O S M -DP - 03/27/89 17:0 - 327/89 17.03 0.05 RA 36 SWP FOR TEST GROUP. SR -O 

S W D 0 3/2 7 /8 9 17 :0 5 03 /2 7 /89 17 :0 9 0 .0 7 R A N 3 4 S W P F O R T E S T ROUPt . S R --O 
S S MDP -03/28/89 12:30 -03/28189 12:32 0.03 ST RT -ED S -EC -UR -ED 34 SWP. SRO 
SW S -MDP 03128/89 21 :00 03/2B/89 22:34 1.57 STARTED/SECURED 36 SW P . SRO 

-63/28/89P- 22.31 03/29/89 00:08 1.62 STRTED/SECURED 35 SWP . SR---O ;W IDP031 918 0006 312 1801.29 1.38 STARTED/SECURED 34 W P.  
SW S DP 3/31/89 18 40 3/31189 18:50 - 0.17 -U PED AND R AN 3 SW P M OTO R for rotation and vibes SR__O__ 
SW-S - IDP -4/04/89 19 08 4 04/8919 27 - 0.32 STARTED/SE CUED 34 SW P. -AWs MOP 04104/89 21:58 04/04/89 23:15 1 .2 STARTED/SECURED 34 SWP. SR-OD P 04 /04/89 23: 0 04 /05/89 00:05 0.92 S AT E D /S E C U R E D 35 SW P . R S W S -M P 0 4 /1 8 /8 9 8:0 0 0 4 /1 8 /8 9 1 8 :0 2 0 .0 3 B -U M P E D 3 1 S W P F O R R O A TIO N C H E C K .S R- S W S M D P 04 / 1 8 /8 9 1 8 :0 2 0 4 / 1 8 /8 1 8 :0 4 0 . 0 B U M P E D 3 2 S W P F O R O T TIO N C H E C K . R -- -0 

SW MD 04/18/9 8:04 04/18/89 18:17 0.22 RAN 31 SWP. SRO 
W-S -M 04/18 -- 18:17 04/18/89 18:25 0. 1 3 AN 3 2 SW P. 

S- ISA1 11I1' 04/25/89 17:00 -04/25/89 17:02 0.0._ _ 31BUMPED 33 SW P MOTOR. I R 
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fSystem 
EQ Type wS MDP 

SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
-WS MDP 
---S MDP 
SWS MOD P 
SWS MDP 
SWS VDP 
SWS M-P 
WS MDP 

SWS MO)P 
SWS MODP 
SWS MDP 
SWS MOP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MDP 
SWS MODP 
SWS MDP 
SWS MDP 
SWS VDP 
SWS MOP 
SWS MOP 
SWS MOP 
SwS MO-P 
§WS MODP 

S WS M-P 
SWS MOP 

SWS MO P 
SWS MO P 
SWS M-P 

SWS MOP

Table F3 System Operation Log 

Start Date End Date Duration Event Description 
Notes Source 

04/25/89 17:10'4/25/89 17:20 0.17 RAN 33 SWP MOTOR. 
SRO 

04/27/89 20:27 04/27/8921:32 1.08 STARTED/SECURED 31 SWP. SRO 

04/2718921:30 04/27/89 22:41 1.18 STARTED/SECURED 32 SWP. SRO 

041/278922:39 -04/27/89 23:40 1.02 STARTED/SECURED 33 SWP SRO 

04128/89 18:59 04/28/8919:40 0.68 STARTED/SECURED 33 SWP RO 

04/29/89 14:18 04/29/89 14:54 0.60 STARTED/SECURED 33 SWP 
_ 

05/01/89 18:35 05/01/8918:52 0.28 RTED/SECURED 33 SWP MORTO 

05/01/89 18:52 05/0189 18:53 0.02 STARTED/SECURED 32 SWP. _SRO 

05/01/89 18:55 05/01/89 20:31 1.60 STARTED/SECURED 32 SWP. 
SRO 

05/0/89 20:1705/01/89 21:00 0.72 STARTED/SECURED 33 SWP - SRO__ 

5/1041/8913:50 05/1041/8913:52 0.03 SAPED 33 SWP MOTOR. 
RO 

05/11/89 13:53 05/1041/89 14:1 0.28 RAN 33 SWP MOTOR. 
SRO 

05/118913:17 05/5/89 14:13 0.93 STARTED/SECURED 33 SWP SRO 

-05/11/8916:15 05/101/89 16:39 0.40 STARTED/SECURED 32 SWP. SRO 
05/05/89 16:37065/0518917.00 -0.38 TA EDSCRD31 SWP. 

SR-O 

605-/05/8916:.54 05/05/89 16:55 -0.02 STRTED/SECURED 34 SWP. 
S6 

05/1051/89 16: 05/1051/89 17:18 0.33 STARTED 35 SWP. 
SRO 

-5/05/89 17:15 _6 /05/8917:53 -0.63 STARTED/SECURED 36 SWP. 
;§R-O

05/1051/89 17:37 6/05/89 17:42 0.08 RANT33 CRED 33 SWP MOTOR. 
SRO 

05/05/89 17:52 05105289 18:04 0.20 STARTRE/36CPD 35 SWP. 
SRO 

-065/ 015 / 8 9 18:02 5/8 18:24 0.37 -STARTED/SECURED 32 SWP. 
__ RO 

065/05/8918:'23 -05/05/89 18:35 -0.20 STARTED/SECURED 31 SWP. 
0R O

05/0 5/89 20:33050/910 0.47 STRTED/SECURED 31 SWP.SR 

05105189 21:'0005/05/89 21:10 0.17 ;TARTED/SECURED 32 SWP. 
SRO 

05/05/89 21:08 651/05/89 21:27 -0.32 ;TARTED/SECURED 35 SWP. 
SRO_ 

05/05/8921:25 05/05/89 21:40 -0.25 STARTED/SECURED 36 SWP. 
SRO

C5-5/05/89 21:37 05/05/89215 -0.27 STRED/SECURED 31 SWP. 
SR--O

-5/07/8918:00 05/09/89 14:37 44.62 STARTED/SECURED 36 SWP. 
N 

05/i10/89 1451 05/10/89 14:53 0.03 BUMPED 34 SWP MOTOR FOR ROTATION. 
ROO_ 

0510189 14:54 05/10/89 15:00 0.10 STARTED/SECURED 34 -SWP MOTOR. 
S-9

05/10/89 16:02 -0/081:0 0.80 SARTED/SECURED 36 SWP.SR.  

05/11 /89 13:33 05/11/89 13:34 -0.02 STRE/EUED 36 SWP. 
S§R-0-

05/1 1/89-13:49 05/11/89 14:14 0.42 SARTED/SECURED 36 SWP. 
SR3--

05/111189 14:45-05/11/39 15:08 0.38 STARTED/SECURED 35 SWP. 
_SRO

65/11/8915.26 05/11/89 15:28 0.03 BUMPED 34 SWP. 
SRO

5/11/89 15.2906F5/11/89 16:01 0.53 STARTED/SECURED 34 SWP. 
SRO

O-5/11/8916:24--5/11/8917:39 -1.25 START-ED/SECURED 31 SWP. 
SRO 

05111/89-16:41 -65-/11/89 16:43 0.03 BUMPED 33 SWP FOR ROTA]TION. 
SRO

b5/11/18917:.01 R-/181:3 00 AN 33 SWP MOTOR. 
SRO

O651/12/89 11:28 -W/28 1:0 BMED 36 SWP MOTOR.SR
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 05/12/89 12:45 05/12/89 12:49 0.07 STARTED/SECURED 33 SWP SRO 
SWS MDP 05/12/89 13:22 05/12/89 14:26 1.07 STARTED/SECURED 34 SWP. SRO 
SWS MDP 05/12/89 14:23 05/12/89 14:53 0.50 STARTED/SECURED 33 SWP SRO 

SWS MDP 05/12/89 15:56 05/12/89 16:37 0.68 STARTED/SECURED 33 SWP SRO 

SWS MDP 05/13/89 11:35 05/13/89 11:50 0.25 STARTED/SECURED 33 SWP SRO 
SWS MDP 05/13/89 12:45 05/13/89 13:15 0.50 STARTED/SECURED 33 SWP SRO 
SWS MDP 05/13/89 13:12 05/13/89 13:15 0.05 STARTED/SECURED 33 SWP SRO 

SWS MDP 05/15/89 14:10 05/15/89 14:12 0.03 BUMPED 31 SWP FOR ROTATION CHECK. SRO 
SWS MDP 05/15/89 14:57 05/15/89 16:06 1.15 STARTED/SECURED 33 SWP SRO 
SWS MDP 05/16/89 19:00 05/19/89 19:10 72.17 STARTED/SECURED 33 SWP SRO 
SWS MDP 05/19/89 14:02 05/19/89 14:44 0.70 STARTED/SECURED 34 SWP. SRO 

SWS MDP 05/19/89 14:44 05/20/89 15:14 24.50 STARTED/SECURED 31 SWP. SRO 

SWS MDP 05/20/89 15:14 05/20/89 16:25 1.18 STARTED/SECURED 34 SWP. SRO 

SWS MDP 05/20/89 16:25 05/21/89 00:30 8.08 STARTED/SECURED 35 SWP. SRO 
SWS MDP 05/20/89 17:55 05/20/89 21:30 3.58 STARTED/SECURED 34 SWP. SRO 

SWS MDP 05/20/89 22:45 05/20/89 22:56 0.18 STARTED/SECURED 34 SWP. SRO 

SWS MDP 05/20/89 22:56 05/21/89 00:13 1.28 STARTED/SECURED 34 SWP. SRO 
SWS MDP 05/21/89 00:13 05/21/89 00:15 0.03 STARTED/SECURED 34 SWP. SRO 
SWS MDP 05/21/89 10:09 05/21/89 10:14 0.08 STARTED/SECURED 35 SWP. SRO 
SWS MDP 05/21/89 10:58 05/21/89 12:15 1.28 STARTED/SECURED 36 SWP. SRO 
SWS MDP 05/21/89 12:15 05/21/89 13:47 1.53 STARTED/SECURED 33 SWP SRO 
SWS MDP 05/21/89 13:47 05/21/89 14:15 0.47 STARTED/SECURED 36 SWP. SRO 

SWS MDP 05/21/89 14:45 05/21/89 16:15 1.50 STARTED/SECURED 33 SWP SRO 
SWS MDP 05/21/89 16:10 05/21/89 16:27 0.28 STARTED/SECURED 34 SWP. SRO 
SWS MD) 05/21/89 16:25 05/21/89 16:35 0.17 STARTED/SECURED 35 SWP. SRO 

SWS MDP 05/21/89 16:35 05/21/89 16:48 0.22 STARTED/SECURED 31 SWP. SRO 

SWS MDP 05/21/89 16:48 05/23/89 09:02 40.23 STARTED/SECURED 33 SWP SRO 

SWS MDP 05/22/89 14:13 05/22/89 14:32 0.32 STARTED/SECURED 35 SWP. SRO 

SWS MDP 05/22/89 14:30 05/22/89 14:47 0.28 STARTED/SECURED 34 SWP. _SRO 
SWS MDP 05/23/89 08:55 05/23/89 09:46 0.85 STARTED/SECURED 36 SWP. SRO 

SWS MDP 05/23/89 09:43 05/23/89 10:15 0.53 STARTED/SECURED 35 SWP. SRO 

SWS MDP 05/23/89 10:13 05/23/89 10:22 0.15 STARTED/SECURED 34 SWP. SRO 

SWS MDP 05/23/89 10:21 05/24/89 02:41 16.33 STARTED/SECURED 36 SWP. SRO 

SWS MDP 05/23/89 12:30 05/23/89 12:43 0.22 STARTED/SECURED 34 SWP. SRO 

SWS MDP 05/23/89 13:15 05/23/89 17:08 3.88 STARTED/SECURED 35 SWP. SRO 

SWS MDP 05/23/89 13:27 05/23/89 17:27 4.00 STARTED/SECURED 31 SWP. SRO 

SWS MDP 05/23/89 17:08 05/23/89 17:25 0.28 STARTED/SECURED 34 SWP. SRO 

SWS MDP 05/24/89 12:37 05/24/89 12:58 0.35 STARTED/SECURED 34 SWP MTR FOR TEST GROUP. SRO 

SWS MDP 05/25/89 02:42 05/25/89 02:56 0.23 STARTED/SECURED 36 SWP. _SRO 

SWS MDP 05/25/89 03:12 05/25/89 03:15 0.05 STARTED/SECURED 33 SWP _SRO
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SWS 
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SwS 
SWS 
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Table F3 System Operation Log 

ation Event Description 

4.60 STARTED/SECURED 33 SWP.
O.2TRAN 34 SWP MOTOR FOR BALANCE MOVE.
0.10 RAN 34 SWP MOTOR FOR BALANCE MOVE.
0.10 RAN 34 SWP MOTOR FOR BALANCE MOVE.
0.08 RAN 34 SWP MOTOR FOR BALANCE MOVE.

22.55 STARTED/SECURED 31 SWP.  
12.32 STARTED/SECURED 35 SWP.

EQ Type Start Date End Date Dur 

MDP 05/25/89 09:00 05/25/89 13:36 

MDP 05/25/89 09:27 05/25/89 09:34 

MDP 05/25/89 10:00 05/25/89 10:06 

MDP 05/25/89 10:16 05/25/89 10:22 

MDP 05/25/89 10:53 05/25/89 10:58 

MDP 05/25/89 13:36 05/26/89 12:09 

MDP 05/25/89 14:21 05/26/89 02:40 

MDP 05/25/89 15:46 05/25/89 15:58 

MDP 05/25/89 15:58 05/26/89 02:21 

MDP 05/25/89 17:58 05/25/89 18:54 

MDP 05/25/89 19:46 05/25/89 20:11 

MDP 05/26/89 01:45 05/26/89 02:10 
MDP 05/26/89 11:55 05/26/89 12:35 

MDP 05/26/89 12:35 05/26/89 14:10 
MDP 05/26/89 13:51 05/29/89 07:10 

MDP 05/29/89 00:45 05/29/89 04:10 

MDP 05/29/89 05:30 05/29/89 05:32 

MDP 05/29/89 05:33 06/03/89 15:15 1 

MDP 05/29/89 11:30 05129/89 11:45 

MDP 05/31/89 09:25 06/03/89 13:58 

MDP 06/03/89 13:58 06/03/89 18:58 

MDP 06/03/89 15:15 06/03/89 15:37 

MDP 06/03/89 15:37 06/03/89 23:31 

MDP 06/03/89 18:59 06/03/89 23:30 
MDP 06/03/89 23:30 06/04/89 00:00 

MDP 06/03/89 23:31 06/04/89 00:00 
MDP 06/04/89 00:00 06/04/89 11:38 

MDP 06/04/89 00:00 06/04/89 00:11 
MDP 06/04/89 00:11 06/04/89 11:38 

MDP 06/04/89 11:38 06/04/89 13:59 

VDP -06/04/89 11:38 06/04/89 13:59 

MDP 06/04/89 13:59 06/05/89 19:15 

MDP 06/04/89 13:59 06/07/89 05:34 

MDP 06/05/89 19:15 06/05/89 20:04 

MDP 06/05/89 20:04 06/05/89 21:45 

MDP -06/05/89 20:05 06/05/89 21:45 

MDP 06/05/89 21:45 06/06/89 13:00 

M-P 06/06/89 13:00 06/07/89 05:34 

MDP 06/07/89 05:34 06/07/89 07:18 

MDP 06/07/89 05:34 06/07/89 13:24

10.38TSTARTED/SECURED 36 SWP.
STARTED/SECURED 34 SWP.  
STARTED/SECURED 34 SWP.

0.67 
1.58

(.0a I

S8TARTED/SECURED 32 SWP.  
STARTED/SECURED 33 SWP
STARTED/SECURED 32 SWP.
STARTEOISE-CUREO 36 SWP.  
STARTED/SECURED 34 SWP.
STARTED/SECURED 35 SWP.  
STARTED/SECURED 32 SWP.  
STARTED/SECURED 32 SWP.  
STARTED/SECURED 33 SWP 
STARTED/SECURED 34 SWP.  
STARTED/SECURED 32 SWP.  
STARTED/SECURED 33 SWP 
STARTED/SECURED 34 SWP.  
STARTED/SECURED 35 SWP.  
STARTED/SECURED 32 SWP.  
STARTED/SECURED 33 SWP 
STARTED/SECURED 35 SWP.  
STARTED/SECURED 33 SWP 
STARTED/SECURED 36 SWP.  
STARTED/SECURED 31 SWP.  
STARTED/SECURED 34 SWP.  

STARTED/SECURED 35 SWP.

STARTED/SECURED 32 SWP.  
STARTED/SECURED 35 SWP.  
STARTED/SECURED 31 SWP.  
STARTED/SECURED 33 SWP

STARTED/SECURED 31 SWP.  
STARTED/SECURED 36 SWP.
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0.20 STARTED/SECURED 34 SWP.

0 42 STARTED/SECURED 32 SWP.
V°

Notes Source 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO SRO 
S9RO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO
SRO

,#,, .................  STARTED/SECURED 
32 SWP.  

STARTED/SECURED 

33 SWPV .- lr

- I
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Table F3 System Operation Log 

Sstem ETye Start Dat End Date Duration Event Description NtsSuc 

-S -- MID 06/07/8 13:2 4" 0 / 8 9:00-- - - - 21 STARED/SECURED 35 SW P.SR 

-S -- MDP 06/07/89 20:36 06/08/89 10:03 13.45 STRTED/SECURED 31 SWP.SR 

V-S - MDP 06563/08/89 .1003 06/08/89 10:36 05 T R E / E U E 2S P 
W S -- M DP 06 08/89 10.36 06/08/89 11:00 0.40 S _-TART ED/S CURED 33 SW P 
S -S - -D P -6 6 / 0 8 / 8 9 1 1 0 0 -7 / 0 6 8 9 0 8 : 5 4 6 6 9 9 S T A T E D S E C U R E D 3 1 S W P .  
-S --- M D P 06 /08189 11:00 06/08/89 11:20 - .3 ,T R E / E U E 4 S P 
-S ---M D PJ 0 6 /0 8 /8 9 1 1 : 2 -C6 /0 8 /8 9 1 2 3 5 1 .2 5 S -T R E D /S1U R E 3 6iW P 
-S -- MDP 06/08/89 12:35 07/06/89 10:00 66 .STAR ED/SECURED 35 SW P FOR 3PT-M35.  

S -- M D P 0 6 / 1 6 /8 9 1 6 :0 8 0 6 / 1 6 /8 9 1 6 :1 0 0 .0 3 S T A R TE1 D /f) S E U R E D 3 6 S P 
S / M P 06/18/89 02:06 07/06/89 9:46 43 .6 STA RTE/SECURE 34 SWP FOR 3T-M35.SR 

-S -MD PJ 06/28/89 19:00 06/28/89 1:5 2.42 STARTED/SECURED 32 SWP.SR 

SwS -M IP 06/29/89 0 :40 06/29/89 06:3 0.93 STARTED/SE CRED 32 SWP.SR 

SWS MDP 07/06/89 08:54 07/06/89 09:12 0.30 STARTED/SECURED 32 SWP FOR 3PT-M35.SR 

W S -- V DP O/06/89 09:12 08/26/89 13:05 1 2.8 ST ARTED/ ECURED 33 SW P 
SWS -MDP 7-06/89 09 46 b7/1118904 58 - 15.20 TARTED/SECURED 36 SWP.SR 

WS- MD-P -67-/6/89 1000 067/11/890046 -i1077 STARTED/SECURED 34 SWP. Su

-- S - -- 67 /1 1 /8 9 0 0 .1 4 7 3 0 /8 9 1 1 1 1 - 4 6 6 9 5 S T R E D S E C U E 3 1 S W P F O R 3 T M 5 

-- S -- M D -P T 7 -/1 1 / 8 9 0 0 4 6 O- 7 / 3 8 1 5 : 3 0 2 .7 3 S T A R TII/E C E - U R E D 3 5 S W P .  
S W S . _ M 0 /1 /8 05 -7/16/8 9 0 6 :5 8 12 2 .0 0 T A R T E D /S E C U R E D 34 S W P .  
SW S' MDP 072 / 91 :508/26/89 13:10 861.08 S T R D/ E U E 36S PFR 3PT-M35. -R 

-S - -M D 07/23/89 07 5 08/14/89 09 :00 529 .02 S S T R E / U R E D 34 SW P .  
;WS M P 07/3/89 20:06 07/24/89 08:08 12.03 ST R E / EURED 35 SWP. A

S W S M D 0 7 /2 4 /8 9 0 8 :0 9 0- -8 12 6 1 8 9U I 3 0 7 0 S T R E / U R E D 3 5 S W P F O R 3 P T -M 3 5 .S R 

SwS MDP I FOR 3PT-M35.SR 
W-S -- M DP O-/ 08 11 82 / 91 :0 6 94 T R E / E UED 34 SW P.- R 

-§W S M D P 08 1 1 9 0 : 0 08/26/89 13:08 261 00 T R ED /SEC U R E D 34 FOSW P.- 3 . R 
S W M D P08/25/89 16 :4 5 08 2 / 9 1 : 8 20 .38 S ] T E D S C R D3iW P F R 3 T M 5 

-§W- S -M D P 0 -8/26/89 12 4 8/30/89 8:1 0 9 1.50 S -T A R E / E U E D 3 1 SW P .S R 

gW-S MDP 08/26/89 1 : 8/30/89 14:30 97.42 STARTED/SECUED 32 SWP.  
M W-S -MDP 08/26/89 1 0/ /823:0 1089.92 STARTED/SECURED 34 SWP. §RO 

§W-S M DP 0 -8/26/89 13 .:-10 10/14/89 17:45 1180.58 STARTED/SE CU E 35 S W P .  

W - S IP 081 618 111 10/14/89 17:15 1180.07 STA R T E D/S E C U R E D 36 SW P . S O _ 

S W _ M D P 8/30/89 08:10 -09/20/89 09:3 ( 505.33 ST A RT~ IE DSE C U RE' D 33 SW P FO R 3PT -M 35. R 

SWS MDP 830/89 143009/20/89 08:31 498.02 START ED/S ECUREDlf 31 SWP FOR 3PT-M35.SR 
SWS- MP _ 09/2D/89 083 10/12/89 06:25 525.90 STARTED/SECURED 32 SWP. -O 
SW-S -MD P T9/ 0 --93.30 10/14/89 171 003.75 STARTED/S CURE 31 SW P FOR 3PT-M35. -§

SW S MDP T-0120/89 09/20/89 093 0.03 BUMPED 35 SWP FOR CECVLTS.  

SSW _ P 9 20/8909.35 09/20/8909:37 0.03 BUMPED 36 SWP FOR CH CK VLV TEST.SR 

SWS MDP 10/14/89 1 :1 10/14/89 17:45 0.5 0 T R E/SCURED 32 SWP OR 3PT-M35.  
S S MDP /1 /8 115 119.1.__ _7 T R E ECURED 34 SW P. SRO 
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System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 10/14/89 17:45 10/27/89 08:09 302.40 STARTED/SECURED 33 SWP SRO 

SWS MDP 10/16/89 19:02 10/16/89 20:20 1.30 RAN 31 SWP. SRO 

SWS MDP 10/18/89 20:05 10/18/89 21:26 1.35 STARTED/SECURED 31 SWP. SRO 

SWS MDP 10/19/89 16:25 10/19/89 17:02 0.62 STARTED/SECURED 31 SWP. SRO 

SWS MDP 10/19/89 16:25 10/19/89 16:53 0.47 STARTED/SECURED 32 SWP. __SRO 

SWS MDP 10/19/89 16:25 10/19/89 16:53 0.47 STARTED/SECURED 36 SWP. SRO 

SWS MDP 10/19/89 16:53 10/20/89 14:56 22.05 STARTED/SECURED 35 SWP. SRO 

SWS MDP 10/19/89 16:59 10/27/89 10:14 185.25 STARTED/SECURED 36 SWP. SRO 

SWS MDP 10/21/89 02:05 10/22/89 13:05 35.00 STARTED/SECURED 35 SWP. SRO 

SWS MDP 10/21/89 03:20 10/21/89 22:18 18.97 STARTED/SECURED 34 SWP. SRO 

SWS MDP 10/22/89 18:46 10/22/89 20:01 1.25 STARTED/SECURED 31 SWP. 
SRO 

SWS MDP 10/23/89 22:04 11/02/89 12:22 230.30 STARTED/SECURED 35 SWP. SRO 

SWS MDP 10/26/89 21:51 10/26/89 22:25 0.57 STARTED/SECURED 31 SWP. SRO 

SWS MDP 10/27/89 08:09 10/27/89 10:14 2.08 STARTED/SECURED 31 SWP. SRO 

SWS MDP 10/27/89 08:13 11/07/89 10:29 266.27 S FARTED/SECURED 32 SWP FOR 3PT-M35. . SRO 

SWS MDP 10/27/89 10:14 11/07/89 10:29 264.25 STARTED/SECURED 34 SWP FOR 3PT-M35. SRO 

SWS MDP 10/30/89 08:54 10/30/89 08:59 0.08 RAN 31 SWP. SRO 

SWS MDP 11/07/89 10:29 11/07/89 12:09 1.67 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO 

SWS MDP 11/07/89 10:29 11/07/89 12:09 1.67 STARTED/SECURED 35 SWP FOR 3PT-M35._ _ _ _ SRO 

SWS MDP 11/07/89 12:09 11/24/89 09:43 405.57 STARTED/SECURED 33 SWP _SRO 

SWS MDP 11/07/89 12:09 11/08/89 09:25 21.27 STARTED/SECURED 36 SWP. SRO 

SWS MDP 11/09/89 00:25 12/01/89 20:27 548.03 STARTED/SECURED 36 SWP FOR 3PT-M35. SRO 

SWS MDP 11/22/89 23:46 11/23/89 03:51 4.08 RAN 31 SWP. SRO 
SWS MDP 11/24/89 09:43 11/29/89 07:59 118.27 STARTED/SECURED 31 SWP. SRO 

SWS MDP 11/29/89 07:59 12/01/89 19:51 59.87 STARTED/SECURED 33 SWP FOR 3PT-M35. SRO 

SWS MDP 12/01/89 19:51 12/01/89 20:08 0.28 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO 

SWS MDP 12/01/89 20:08 12/13189 13:01 280.88 STARTED/SECURED 32 SWP. SRO 

SWS MDP 12/01/89 20:09 12/01/89 20:27 0.30 STARTED/SECURED 34 SWP FOR 3PT-M35. SRO 

SWS MDP 12/01/89 20:27 12/05/89 09:30 85.05 STARTED/SECURED 35 SWP. SRO 

SWS MDP 12/04/89 12:40 12/04/89 14:15 1.58 STARTED/SECURED 33 SWP __SRO 

SWS MDP 12/04/89 17:25 12/04/89 17:26 0.02 STARTED/SECURED 34 SWP. SRO 

SWS MDP 12/04/89 17:29 01/05/90 08:45 759.27 STARTED/SECURED 34 SWP. SRO 

SWS MDP 12/04/89 17:31 12/04/89 17:32 0.02 STARTED/SECURED 31 SWP. SRO 

SWS MDP 12/13/89 13:01 12/13/89 13:23 0.37 STARTED/SECURED 33 SWP SRO 

SWS MDP 12/13/89 13:23 12/15/89 09:35 44.20 STARTED/SECURED 32 SWP. SRO 

SWS VDP 12/15/89 09:35 12/15/89 10:35 1.00 STARTED/SECURED 33 SWP SRO 

SWS VDP 12/15/89 10:30 01/05/90 08:45 502.25 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS MDP 01/05/90 08:45 01/05/90 09:08 0.38 STARTED/SECURED 33 SWP FOR 3PT-M35. SRO 

SWS MDP 01/05/90 08:45 01/05/90 09:08 0.38 STARTED/SECURED 35 SWP FOR 3PT-M35. SRO 

,SWS MDP 01/05/90 09:08 01/05/90 09:37 0.48 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO
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System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 01/05/90 09:08 01/16/90 13:15 268.12 STARTED/SECURED 36 SWP. SRO 

SWS MDP 01/05/90 09:37 01/05/90 09:55 0.30 STARTED/SECURED 33 SWP SRO 

SWS MDP 01/05/90 09:55 01/13/90 17:55 200.00 STARTED/SECURED 32 SWP. SRO 

SWS MDP 01/13/90 17:55 01/14/90 05:01 11.10 STARTED/SECURED 33 SWP SRO 

SWS MDP 01/14/90 05:01 02/06/90 18:10 565.15 STARTED/SECURED 31 SWP. SRO 

SWS MDP 01/16/90 13:15 02/07/90 12:11 526.93 STARTED/SECURED 34 SWP FOR 3PT-M35. SRO 

SWS MDP 01/30/90 19:37 01/31/90 11:20 15.72 STARTED/SECURED 32 SWP. SRO 

SWS MDP 01/31/90 11:58 01/31/90 13:03 1.08 STARTED/SECURED 32 SWP. SRO 

SWS MDP 02/06/90 18:10 02/07/90 12:11 18.02 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS MDP 02/07/90 12:11 02/07/90 12:30 0.32 STARTED/SECURED 33 SWP FOR 3PT-M35. SRO 

SWS MDP 02/07/90 12:11 02/07/90 12:30 0.32 STARTED/SECURED 35 SWP FOR 3PT-M35. SRO 

SWS MDP 02/07/90 12:30 02/14/90 10:19 165.82 STARTED/SECURED 31 SWP. SRO 

SWS MDP 02/07/90 12:30 02/24/90 16:25 411.92 STARTED/SECURED 36 SWP FOR 3PT-M35. SRO 

SWS MDP 02/14/90 10:19 02/14/90 10:44 0.42 STARTED/SECURED 32 SWP. SRO 

SWS MDP 02/14/90 10:44 02/24/90 16:25 245.68 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO 

SWS MDP 02/24/90 16:25 02/24/90 16:45 0.33 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS MDP 02/24/90 16:25 02/24/90 16:45 0.33 STARTED/SECURED 35 SWP FOR 3PT-M35. SRO 

SWS MDP 02/24/90 16:45 02/27/90 03:15 58.50 STARTED/SECURED 33 SWP 'SRO 

SWS M-DP 02/24/90 16:45 03/13/90 16:40 407.92 STARTED/SECURED 34 SWP. SRO 

SWS MDP 02/27/90 03:15 03/20/90 09:47 510.53 STARTED/SECURED 31 SWP. SRO 

SWS VDP 03/02/90 15:00 03/02/90 15:09 0.15 STARTED/SECURED 33 SWP SRO 

SWS MDP 03/02/90 15:16 03/02/90 15:55 0.65 STARTED/SECURED 33 SWP SRO 

SWS MDP 03/02/90 15:55 03/06/90 05:58 86.05 STARTED/SECURED 32 SWP. START TIME (33 SWP OFF) SRO 

SWS MDP 03/13/90 15:00 03/13/90 15:25 0.42 STARTED/SECURED 33 SWP MOTOR. SRO 

SWS MDP 03/17/90 08:57 03/20/90 10:11 73.23 STARTED/SECURED 34 SWP. SRO 

SWS MDP 03/20/90 03:05 03/20/90 04:50 1.75 STARTED/SECURED 35 SWP. SRO 

SWS MDP 03/20/90 09:28 03/20/90 09:30 0.03 BUMPED 33 SWP MOTOR. 2 MIN RUN TIME SRO 

SWS MDP 03/20/90 09:47 03/20/90 10:09 0.37 STARTED/SECURED 32 SWP LOCALLY. __SRO 

SWS MDP 03/20/90 10:09 03/21/90 21:38 35.48 STARTED/SECURED 31 SWP LOCALLY. SRO 

SWS MDP 03/20/90 10:11 03/20/90 10:32 0.35 STARTED/SECURED 35 SWP LOCALLY. SRO 

SWS MDP 03/20/90 10:32 03/20/90 10:50 0.30 STARTED/SECURED 36 LOCALLY. SRO 

SWS MDP 03/20/90 10:50 03/22/90 05:30 42.67 STARTED/SECURED 34 SWP LOCALLY. SRO 

SWS MDP 03/20/90 20:04 03/20/90 20:06 0.03 BUMPED 33 SWP FOR ROTATION. 2 MIN RUN TIME SRO 

SWS MDP 03/21/90 01:23 03/21/90 01:32 0.15 STARTED/SECURED 33 SWP MOTOR. SRO 

SWS MDP 03/21/90 04:15 0321/90 04:26 0.18'STARTED/SECURED 33 SWP MOTOR. SRO 
SWS MDP 03/21/90 05:20 03/21/90 05:28 0.13 STARTED/SECURED 33 SWP MOTOR. SRO 

SWS MDP 03/21/90 12:18 03/21/90 12:35 0.28 STARTED/SECURED 33 SWP MOTOR. SRO 

SWS MDP 03/21/90 21:37 03/22/90 00:30 2.88 STARTED/SECURED 33 SWP SRO 

SWS IDP 03/22/90 00:30 03/24/90 10:13 57.72 STARTED/SECURED 31 SWP. SRO 

SWS MDP 03/22/90 00:35 03/22/90 00:36 0.02 STARTED & SHUTDOWN 33 SWP LOCALLY. SRO
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03/27/90 16:58 48.67 STARTED/SECURED 31 SWP.  

03/28/90 18:12 25.23 STARTED/SECURED 32 SWP.  

03/30/90 12:30 42.30 STARTED/SECURED 33 SWP.  

04/14/90 10:43 358.22 STARTED/SECURED 31 SWP FOR 3PT-M35.  

04/14/90 11:05 0.37 STARTED/SECURED 32 SWP FOR 3PT-M35.

EQ Type Start Date 

MDP 03/24/90 10:13 
MDP 03/25/90 02:20 

MDP 03/25/90 16:18 
VDP 03/27/90 16:58 
MDP 03/28/90 18:12 
MDP 03/30/90 12:30 
MDP 04/14/90 10:43 
VDP 04/14/90 10:43 
MDP 04/14/90 11:05 
MDP 04/14/90 11:05 
MDP 05/01/90 13:52 
MDP 05/07/90 02:08 
VDP 05108/90 18:49 
MDP 05/08/90 19:12 
MDP 05/08/90 19:28 
MDP 05/09/90 02:58 

MDP 05/12/90 01:59 
MDP 05/14/90 18:20 
MDP 05/19/90 14:34 
MDP 05/20/90 04:35 
MDP 05/22/90 12:52 
MDP 05/23/90 13:23 
MDP 05/23/90 15:42 
MDP 05/25/90 14:05 

MDP 05/29/90 09:26 
MDP 06/02/90 02:52 
MDP 06/02/90 02:55 
MDP 06/02/90 03:25 

MDP 06/02/90 04:40 
MDP 06/02/90 04:45 
MDP 06/04/9013:15 
MDP 06/16/90 11:22 

MDP 06/25/90 12:41 
MDP -06/26/90 09:25 
MDP 06/26/90 09:25 

MDP 06/26/90 09:25 

MDP 06/30/90 16:35 
MDP 07/06/90 10:27 
MDP 07/06/90 12:22 
MDP 07/16/90 21:15

05/09/90 03:18 
05/12/90 03:09 
05/20/90 07:15 
05/25/90 14:05

1i

0.37 
584.12 
543.05

STARTED/SECURED 33 SWP FOR 3PT-M35.  
STARTED/SECURED 34 SWP.

22.831STARTED/SECURED 36 SWP.

40.68 
144.18 

0.27 
273.23

0.33 
1.17 

132.92 
143.52

STARTED/SECURED 36 SWP FOR 3PT-M35.  
STARTED/SECURED 35 SWP.  
STARTED/SECURED 32 SWP FOR 3PT-M35.  

STARTED/SECURED 31 SWP.  
RAN 32 SWP.  
RAN 32 SWP.  
STARTED/SECURED 34 SWP.  
STARTED/SECURED 36 SWP.

06/02/90 03:25 310.83 STARTED/SECURED 33 SWP FOR 3PT-M35.  
05/22/90 13:22 0.50 STARTED/SECURED 31 SWP.  

05/23/90 13:25 0.03 STARTED/SECURED 31 SWP.  

06/02/90 02:52 227.17 STARTED/SECURED 31 SWP FOR 3PT-M35.  

06/02/90 02:55 180.83 STARTED/SECURED 35 SWP FOR 3PT-M35.  

06/02/90 04:40 91.23 STARTED/SECURED 36 SWP FOR 3PT-M35.  

06/02/90 12:41 9.82 STARTED/SECURED 32 SWP FOR 3PT-M35.

06/04/90 13:15 
06/26/90 09:25 
06/02/90 04:45 
07/06/90 12:22 
06/26/90 09:25 
06/16/90 16:52 
06/25/90 13:00 
07/20/90 04:12
07/20/90 04:44 
06/30/90 16:35 
07/20/90 04:12 
07/06/90 10:55 
07/16/90 21:15

58.33STARTED/SECURED 34 SWP.  
582.00 STARTED/SECURED 31 SWP FOR 3PT-M35.

823.62 
524.17 

5.50 
.0.32 

570.78

STARTED/SECURED 36 SWP.  
STARTED/SECURED 35 SWP FOR 3PT-M35.  
STARTED/SECURED 33 SWP
STARTED/SECURED 33 SWP FOR 3PT-M35.
STARTED/SECURED 32 SWP FOR 3PT-M35.

1-
1fl2 17 

I ~ --- r..---.  ~TAPT~fl/~FC~I IRFfl 34 SWP

Ii

571.32 STARTED/SECURED 33 SWP FOR 3PT-M35.

467.62 STARTED/SECURED 35 SWP FOR 3PT-M35.

0.47 STARTED/ SECURED 34 SWP FOR RETEST.
248.88 STARTED/SECURED 34 SWP.

07/20/90 04 7 TTT - r'80 STARTED/SECURED 36 SWP FOR 3PT-M35

.r 50l STAl1 IfrTEI[--/SEC.UR\I.I. 35,, U!1.
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04/14/90 11:05 
05/08/90 19:12 
05/07/90 02:08 
05/02/90 12:42 
05/08/90 18:49 
05/14/90 19:00 
05/08/90 19:28 
05/20/90 04:42

I I .1 I /O.1 -II I I I l #.l,_'TI

No.19KlQn n= .F4rl : , 1 / I AR I I _UI;bI-L, UI I-U .11 ovvr'.

STARTEDISECURED 36 SWI- F-OR 3PT I-M35.

081S TARTED/SECURED 35 SWP.
0.v

l q 17

Notes Source 
SRO 
SRO 
SRO 
SRO 

END TIME (31 SWP ON) SRO 

START TIME (31 OPERABLE) SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 

SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 

-SRO 
SRO 

SR0

,

i

10317STARTED/SECURED 34 SWP
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 07/20/90 04:12 08/03/90 19:25 351.22 STARTED/SECURED 31 SWP. SRO 

SWS MDP 07/20/90 04:12 08/14/90 17:31 613.32 STARTED/SECURED 34 SWP FOR 3PT-M35. SRO 

SWS MDP 07/20/90 04:44 08/07/90 19:28 446.73 STARTED/SECURED 32 SWP. SRO 

SWS MDP 07/20/90 04:44 08/14/90 17:35 612.85 STARTED/SECURED 35 SWP FOR 3PT-M35. SRO 

SWS MDP 08/03/90 18:00 08/14/90 17:30 263.50 STARTED/SECURED 33 SWP FOR 3PT-M35. SRO 

SWS MDP 08/07/90 18:05 08/14/90 17:16 167.18 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO 

SWS MDP 08/08/90 16:24 08/14/90 17:38 145.23 STARTED/SECURED 36 SWP FOR 3PT-M35.  

SWS MDP 08/14/90 17:16 09/07/90 12:42 571.43 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS MDP 08/14/90 17:30 08/28/90 11:45 330.25 STARTED/SECURED 31 SWP. SRO 

SWS MDP 08/14/90 17:34 09/07/90 12:51 571.28 STARTED/SECURED 34 SWP FOR 3PT-M35. SRO 

SWS MDP 08/14/90 17:37 09/07/90 12:57 571.33 STARTED/SECURED 35 SWP FOR 3PT-M35. SRO 

SWS MDP 08/14/90 17:40 09/07/90 13:08 571.47 STARTED/SECURED 36 SWP FOR 3PT-M35. SRO 

SWS MDP 08/28/90 11:45 09/07/90 09:34 237.82 STARTED/SECURED 33 SWP FOR 3PT-M35. SRO 

SWS MDP 09/07/90 09:34 09/18/90 16:20 270.77 STARTED/SECURED 31 SWP. ---- SRO 

SWS MDP 09/07/90 12:42 09/18190 17:40 268.97 STARTED/SECURED 33 SWP SRO 

SWS MDP 09/07/90 12:57 09/18/90 16:20 267.38 STARTED/SECURED 34 SWP FOR PT-RO03B. SRO 

SWS MDP 09/07/90 12:59 09/15/90 22:08 201.15 STARTED/SECURED 35 SWP. END TIME (36 SWP ON) SRO 

SWS MDP 09/15/90 22:08 09/18/90 17:40 67.53 STARTED/SECURED 36 SWP. SRO 

SWS MDP 09/18/90 16:20 09/24/90 12:15 139.92 STARTED/SECURED 32 SWP. ,SRO 

SWS MDP 09/18/90 16:20 09/19/90 09:05 16.75 STARTED/SECURED 35 SWP. SRO 

SWS MDP 09/18/90 17:40 09/24/90 12:15 138.58 STARTED/SECURED 31 SWP. SRO 

SWS MDP 09/18/90 17:40 09/26/90 19:37 193.95 STARTED/SECURED 34 SWP. SRO 

SWS MDP 09/19/90 09:05 09/25/90 13:10 148.08 STARTED/SECURED 36 SWP. SRO 

SWS MDP 09/24/90 12:15 09/25/90 13:10 24.92 STARTED/SECURED 33 SWP SRO 

SWS MDP 09/25/90 10:05 10/01/90 09:13 143.13 STARTED/SECURED 32 SWP. SRO 

SWS MDP 09/25/90 13:10 09/29/90 04:53 87.72 STARTED/SECURED 35 SWP. SRO

SWS MIDP 09/29/90 04:53 i10/01/90 09:13 52.33 STARTED/SECURED 34 SWP. SRO 

SWS MDP 10/01/90 09:13 10/01/90 09:43 0.50 STARTED/SECURED 31 SWP. SRO 

SWS MDP 10/01/90 09:13 10/01/90 09:43 0.50 STARTED/SECURED 35 SWP. SRO 

SWS MDP 10/01/90 09:43 10/04/90 09:01 71.30 STARTED/SECURED 33 SWP SRO 

SWS MDP 10/01/90 09:43 10/01/90 12:50 3.12 STARTED/SECURED 36 SWP _SRO 

SWS MDP 10/01/90 12:50 10/24/90 14:25 553.58 STARTED/SECURED 34 SWP. SRO 

SWS MDP 10/24/90 14:25 10/24/90 15:27 1.03 STARTED/SECURED 33 SWP SRO 

SWS MDP 10/24/90 15:27 10/24/90 17:58 2.52 STARTED/SECURED 34 SWP SRO 

SWS MDP 10/24190 17:58 10/24190 18:28 0.50 STARTED/SECURED 35 SWP SRO 

SWS MDP 10/24/90 18:28 10/24/90 18:44 0.27 STARTED/SECURED 36 SWP. SRO 

SWS MDP 10/24/90 18:44 10/24/90 18:55 0.18 STARTED/SECURED 31 SWP. SRO 

SWS MfDP 10/24/90 18:55 10/24/90 21:40 2.75 STARTED/SECURED 32 SWP SRO 

SWS MDP 10/24/90 21:40 11114/90 08:15 490.58 STARTED/SECURED 34 SWP. SRO 

SWS MOP 11/16/90 10:34 11/17/90 14:02 27.47 STARTED/SECURED 35 SWP END TIME (34 SWP ON) SRO
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Table F3 System Operation Log 

End Date I Duration Event Description N 
4 4t4oln ,"/. t q7 A7 TADT BI PI IP~fn 3A .WP

1 111R/QA 17'4R
11/18/90:3, 2747 STARTED/SECURED 34 SWP I S

11/18/9018:5 O.BSTARTED/SECURED 35 SwP 11/8/9 1748 0 7STARTED/SECURED 36 SWP-

11 I/QO 1R'.R
.  1 11/18/90 18:21 27 STARTED/SECURED 31 SWP

EQ Type Start Date 

MDP 11/17/90 14:02 
MDP 11/18/90 17:30 
MDP 11/18/90 17:48 
MDP 11/18/90 18:05 
MDP 11/18/90 18:21 
MDP 11/18/90 18:36 
MDP 11/18/90 18:51 
MDP 11/23/90 07:45 
MDP 12/01/90 09:2 
MDP 12/01/90 15:20 
MDP 12/3/90 17:11 
MDP 12/041/90 13:25 
MDP 12/104/90 16:48 
MDP 12/09/90 13:46 
MDP 12/09/90 13:46 
MDP 12/10/90 17:1 
MDP 12/11/90 18:15 
MDP 12/12/90 08:49 
MDP 12/12/90 08:49 
MDP 12/12/90 09:19 
MDP 12/12/90 :19 

MDP 12/12/90 13:26 
MDP 12/129 13:26 
MVDP 1f2/14/90 06-20 

MDP 12/21/90 10:35 

MDP 12/21/90 10:35 

MDP 12/21/90 10:43 

MDP 12/21/90 10:43 
MDP 01/06/91 13:30 

MDP 01/061/91 13:30 

MDP 01/07/91 11:37 

MDP 01/07/91 12:50 
MDP 61/107/91 13:33 
M4DP 01/07T91 13:33 
MDP 01bl/1 2/91 00:37 
MDP 01/16/91 17:47 
MDP 0 -1/22/9118:50 

MOP 01/29/91 04:40 
MDP 01/31/91 10:27 
MOP 01/31/91 10:27

12/01 :I~ .5L~' STRE/EUE 35
*"i ~I

1/90 152 6.0 SI AR I 1I JSECUUKE 36 Svv

, . _ 12/03/90 1711 4985 STARTED/SECURED 33 SWP
T2F-4/0 1:25 .3 STARTEDISECURED 354 SWP

1 ')IAAIOQIA RAR

12/09/90 13:46 
12/09/90 14:25 
4 )14')IOA~ AQAO

116.97 
0.65 

R7 fl'

12/04/90 16:48 38 STARTED/SECURED 34 SWP ,

STARTED/SECURED 31 SWP 1 STARTEflISFC1RED 32 SWP

12/11/90 17:15 23.93 STARTED/SECURED 34 SWP 
12/12/90 08:49 14.57 STARTED/SECURED 34 SWP

12/12/90 09:19 
12/12/90 09:19 
12/12/90 13:26 
12/12/90 13:26
12/21/90 10:35 213.15 
12/14/90 06:20 40.90

12/21/90 10:35 
12/21/90 10:43 
12/21/90 10:43 
01/06/91 13:30 
01/06/91 13:30 
01/07/91 11:37 
01/07/91 12:50 
01/07/91 13:33 
01/07/91 13:33 
01/31/91 10:27 
01/22/91 18:50
01/12/91 02:39 
01/17/91 01:12 
01/29/91 04:40 
01/31/91 10:27 
01/31/91 10:45 

dIflA IDn4 .4f'lA

0.50STARTED/SECURED 31 SWP
0.50 STARTED/SECURED 35 SWP 
4.12 STARTED/SECURED 33 SWP 
4.12 STARTED/SECURED 36 SWP

STARTED/SECURED 32 SWPISTARTED/SECURED 35 SWP
172.25 STARTED/SECURED 34 SWP

A -ATfIF.II~l3 W

0.13 STARTED/SECURED 36 SWP
386.78 STARTED/SECURED 31 SWP
386.78 

22.12 
23.33 

1.93 
0.72 

572.90 
365.28

I
STARTED/SECURED 35 SWP 
STARTED/SECURED 32 SWP 
STARTED/SECURED 34 SWP 
STARTED/SECURED 31 SWP 
STARTED/SECURED 35 SWP 
STARTED/SECURED 33 SWP FOR 3PT-M35.  

STARTED/SECURED 36 SWP

~TAPTFflI5~FC'IIRFfl 32 SWP 
'..-,~ '.,,....------- 

--

7.42 STARTED/SECURED 31 SWP

Ii
,--

153.83 STARTED/SECURED 35 SWP
53.78 STARTED/SECURED 34 SWP FOR 3PT-M35.

0.30 STARTED/SECURED 32 SWP FOR 3PT-M35.

11/18/90 18:51 0.25] STARTED/SECURED 33 SWP 

__________________11/23/90 07:45 108.90jSTARTED/SECURED 34 SWP
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12/12/90 0849 05STARTED/SECURED 32 SWP

013STARTED/SECURED 33 SWP

,

10:45 SWP 101/31/91 0.  r_ 0 RTED/SECURE

I iiir l lll I l *'ltl £1 _ql t-] I /' 1\ I L*LJI JI,**I ./%./I *l--II# *J7 VI ll

1 I/1R/QN 1R' 1

lotes Source 
TART TIME(35 SWP OFF) SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO_ 
SRO 
SRO 

SRO 

START TIME (33 SWP OFF) SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
-SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 
SRO 

SRO 
SRO
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Table F3 System Operation Log 

System EQ Type Start Date End Date Duration Event Description 
Notes Source 

SWS MDP 01/31/91 10:4-5 02/25/91 10:18 599.55 STARTED/SECURED 31 SWP FOR 3PT-M35. 
SRO 

SWS MDP 01/31/91 10:45 02/25/91 10:18 599.55 STARTED/SECURED 36 SWP FOR 3PT-M35. _ SRO 

SWS MDP 02/25191 10:18 02/25/91 10:35 0.28 STARTED/SECURED 32 SWP FOR 3PT-M35. 
SRO 

SWS MDP 02/25/9110:18 -62/25/9110:35 0.28 STARTED/SECURED 35 SWP FOR 3PT-M35. _ SRO 

W MDP 02/25/91 10:35 02/25/91 11:55 1.33 STARTED/SECURED 33 SWP FOR 3PT-M35. SO 

SWS DP 02/25/91 10:35 -02/25/91 11:55 1.33 STARTED/SECURED 34 SWP FOR 3PT-M35.  

SWS MDP 0-/2/9110:3 042/2/91117:57 .3 STARTEDSECURE 34O.W 

SWS MDP 02/25/91 11:55 03/06/91 16:02 20.12 STARTED/SECURED 31 SWP 
RO 

SWS MDP 02/25/91 11:55 03/12/91 15:52 363.95 STARTED/SECURED 36 SWP 
S-RO 

-S- DP 0/0/91 1:0 0/05/91 1:4 405.87 STARTED/SECURED 32 SWP 
RO 

SWS MDP 0/06/91 1:2 03/0/911:35 08 STARTED/SECURED 3 SWP 
SRO 

NS-- MDP 03/91 21:5 03/91 22:34 1.5 STARTED/SECURED 3 SWP 
RO 

SWS MDP 03/12/91 1:1 3/12/9121:11 .8 STARTED/SECURED 35 SWP 
SRO 

SS MDP - 0/15/91 17:54 0631/25/9116:5 0.68427 STARTED/SECURED 36 SWP FOR 3PT-M35. 
SRO 

SW -0 3/2/15:4-3/25/91 -16: 35 1418900:4 68 STARTED/SECURED 31 SW P T 5 SRO

03S-- ID /25/91 15:351/91 015 02.68 STARTED/SECURED 34 SWP FO;P-M5 
RO 

SWS MDP 04/012/91 :11 04/012/91 1:24 0.7 STARTED/SECURED 36 SWP SRO 

WS MDP 0RO SWS- MDP 04/12/91 16:25 04/12/91 16:55 0.50 STRE/EURED 35 SWP 
SRO

SWS MDP 04/12/91 16:55 -04/49 05:50 3.9STTE/CUD36WPR-O 

,WS MIDP 04/14/91 04:13 0641/14/9104-.15 -0.03 ;TRE/EUED 35 SWP 
SR

SWS- MVDP 04/14/91 05:50104/14/91 U55 0.3SARE/EURED 35 SWP 
_ R--O

SWS MD 04/14/91 05:52 04/1,4/1 I02 t .55 .START.ED/SECU-0RED 36 SWP 
-R-O 

SWS--- MDP -a/-14/91 10:.20 04/14/91 10:35 0.25 SATDECRD 35 SWP 
_SRO

SWS MD-P -64/14/9103 _ 04/16/91 14:14 51.65 STARTED/SECUREDU 3b SWPt 
SR-O

;WS MD-P -4/16/91 14:06 064189 08:43 __42.62 STARTED/SECURED) 35 SW vR-O

SW--S- MDP T4-/18/91 08:43 064-/18/91 09:38 0.92 STARTED/SECURED 32 SWVP 
--

;W MDP 0/18/91 084 O/18/91 09-:38 -0.92 STARTED/SECURED 34 SWIP 
RO 

SW MDP 04/18/91 09:38 05/12/91 01:29 567.85 STARTED/SECURED 31 SWVP FOR 3PT-M35. 
SR--O 

W-S- MDP 04/18/91 09:38 04/22/91 10:13 96.58 STARTED/SECURED 36 SWP 
SRO-0 

SWS MDP 04/22/91 10:13 04/22/91 17:57 7.7 STARTED/SECURED) 34 SWPV 
R--R-O 

SWS MDP 034/22/91 17:52 0-5/04/91 10:00 280.1 STARTED/SECURED 36 SWP 
S_ R- 0 

SWS MDJP 04/30/91 07:24 05/02/91 13:10 53.77 STARTED/SECURED 35 SWP 
§0 

-SS M D P 04/30/9 1 12 :30 04/30/9 1 12 :4 0 0 .17 T A R T E D /S E C U R E D 32 S W P (FA IL E D 110 OU- P-E N FO R M T C )S 
R O _ 

M 
SR W S DP 04 30 91 1 1 :30 4/30/91 193 1.8S A T DS C R D3 W R-- O

SWS MDP 04/30/91 21:25 -04/30/91 23 1.151 STARTED/SECURED 32 SWP SRO 

SWS-M DP 05/02/91 13:10 05/02/91 13:11 0.021STARTED/SECURED 34 MID SR-O 

S MDP 05/02/91 13:11 05/02/91 13:241 0.2____ 18TARTED/SECURED 35 SWP 
S 
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Table F3 System Operation Log

System EQ Type Start Date End Date Duration Event Description Notes Source 

SWS MDP 05/02/91 13:24 05/03/91 09:35 20.18 STARTED/SECURED 34 SWP SRO 

SWS MDP 05/03/91 09:35 05/03/91 13:35 4.00 STARTED/SECURED 35 SWP SRO 

SWS MDP 05/03/91 13:35 05/06/91 07:55 66.33 STARTED/SECURED 34 SWP SRO 

SWS MDP 05/04/91 10:00 05/06/91 20:30 58.50 STARTED/SECURED 35 SWP SRO 

SWS MDP 05/06/91 07:55 5/12/91 0:20 136.42 STARTED/SECURED 36 SWP SRO 

SWS MDP 05/06/91 20:30 05/06/91 20:38 0.13 STARTED/SECURED 34 SWP SRO 

SWS MDP 05/06/91 20:38 05/06/91 20:52 0.23 STARTED/SECURED 35 SWP SRO 

SWS MDP 05/06/91 20:52 05/12/91 01:30 124.63 STARTED/SECURED 34 SWP FOR 3PT-M35. SRO 

SWS MDP 05/07/91 04:16 05/07/91 05:32 1.27 STARTED/SECURED 32 SWP SRO 

SWS MDP 05/12/91 01:29 05/12/91 02:02 0.55 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS MDP 05/12/91 01:30 05/12/91 02:02 0.53 STARTED/SECURED 35 SWP FOR 3PT-M35. SRO 

SWS MDP 05/12/91 02:02 05/12/91 02:22 0.33 STARTED/SECURED 33 SWP FOR 3PT-M35. SRO 

SWS MDP 05/12/91 02:02 05/12/91 02:22 0.33 STARTED/SECURED 36 SWP FOR 3PT-M35. SRO 

SWS MDP 05/12/91 02:22 06/05/91 10:18 583.93 STARTED/SECURED 31 SWP FOR 3PT-M35. SRO 

SWS MDP 05/12/91 02:22 06/01/91 02:30 480.13 STARTED/SECURED 34 SWP SRO 

SWS MDP 05/13/91 03:50 05/14/91 18:40 38.83 STARTED/SECURED 35 SWP SRO 

SWS MDP 05/14/91 18:40 05/18/91 23:40 101.00 STARTED/SECURED 36 SWP SRO 

SWS MDP 05/24/91 01:28 05/24/91 01:58 0.50 STARTED/SECURED 33 SWP SRO 

SWS MDP 05/24/91 01:28 06/01/91 01:20 191.87 STARTED/SECURED 36 SWP SRO 

SWS MDP 05/24/91 10:53 06/10/91 04:15 401.37 STARTED/SECURED 33 SWP SRO 

SWS MDP 05/31/91 16:11 05/31/91 16:13 0.03 BUMPED 35 SWP FOR ISOLATION ___ SRO 

SWS MDP 06/01/91 01:20 06/01/91 01:55 0.58 STARTED/SECURED 35 SWP SRO 

SWS MDP 06/01/91 01:55 06/01/91 02:20 0.42 STARTED/SECURED 36 SWP SRO 

SWS MDP 06/01/91 02:20 9/24/91 20:16 2777.93 STARTED/SECURED 35 SWP SRO 

SWS MDP 06/01/91 02:30 06/05/91 10:19 103.82 STARTED/SECURED 36 SWP FOR 3PT-M35. SRO 

SWS VDP 06/05/91 10:18 06/10/91 18:45 128.45 STARTED/SECURED 32 SWP ___SRO 

SWS MDP 06105/91 10:19 06/05/91 10:42 0.38 STARTED/SECURED 34 SWP FOR 3PT-M35. SRO 

SWS MDP 06/05/91 10:42 06/06/91 17:16 30.57 STARTED/SECURED 36 SWP SRO 

SWS MDP 06/06/91 17:16 06/06/91 21:45 4.48 STARTED/SECURED 34 SWP SRO 

SWS MDP 06/06/91 21:45 06/29/91 02:20 532.58 STARTED/SECURED 36 SWP SRO 

SWS MDP 06/10/91 04:15 06/10/91 18:40 14.42 STARTED/SECURED 31 SWP SRO __ 

SWS MDP 06/10/91 18:40 06/10/91 18:43 0.05 STARTED/SECURED 33 SWP SRO 

SWS MDP 06/10/91 18:43 10/27/91 01:24 3318.68 STARTED/SECURED 31 SWP SRO 

SWS VDP 06/10/91 18:45 06/29/91 02:20 439.58 STARTED/SECURED 33 SWP SRO 

SWS MDP 06/29/91 02:20 08/24/91 11:28 1353.13 STARTED/SECURED 32 SWP SRO 

SWS MDP 06/29/91 02:20 10/02/91 12:10 2289.83 STARTED/SECURED 34 SWP SRO 

SWS MDP 07/17/91 20:29 10/19/91 13:34 2249.08 STARTED/SECURED 36 SWP SRO 

SWS MDP 07/20/91 18:55 08/24/91 05:54 826.98 STARTED/SECURED 33 SWP SRO 

SWS MDP 08/24/91 18:48 09/2491 21:16 746.47 STARTED/SECURED 32 SWP SRO 

SWS MDP 08/31/91 16:47 09/25/91 11:35 594.80 STARTED/SECURED 33 SWP IS R -
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system EQ Type Start Date End Date Duration EI vent Description 
N 

SWS IVD 09/25/91 11:3 10o/03/91 10:07 190.53 STARTEDSE-CURED 32 SWP FOR 3PT-M35. 
SRO 

SWS MDP 10/02/91 12:10 10/02/91 13:05 0.92 STARTED/SECURED 35 SWP 

SWS MDP 10/03/91 10:07 10/08/91 17:20 127.22 STARTED/SECURED 33 SWP 
SRO 

WS- MDP 10/03/91 10:07 10/27/91 01:24 567.28 STARTED/SECURED 35 SWP 
SRO 

SWS MDP 10/26/91 111, 0/27/91 02:10 14.97 STARTED/SECURED 36 SWP SRO 
W-S-- MDP 10/27/91 01:24 10/27/910 0:10 0.77 -STARTED/SECURED 32 SWP 

W--S MDP 10-/27/91 0:411/21/91 09:32 608.13 STARTED/SEUD 3SWFOR 3PT-M35.  
SwS L)F 1:24SRO 

W--S--MDP 10/27/91 02:10 11/01/91 23:10 141.00 STARTED/SECUED 33 SWP 

SWS__ __MDP 10/2 7/9102 A.10 12/15/91 01:46 1175.60 ZSTARTED/SU RED35 SWP SR 
SWS DP - -j - -- i-SRO 

SWS _MDP 11/16/91 05:3o 1/21/91 0930 124.00 STARTED/SECURED 32 SWP FOR 3PT-M35. 
-

SRO 

SS_-MP 11/21/9109:30 1-1/21/9110:01 0.52 D/SECURED 31 SWP FOR 3PT-M35. 
S-RO

SWS -DP 1/21/91 09:32 11/21/91 13:1 3.67 STARTED/SECURED 32 SWP FOR 3PT-M35. SRO 

SWS DP 11/21/91 10:01 1/21/91 10:20 0.32 STARTED/SECURED 33 SWP FOR 3PT-M35. SRO 

SWS MDP 1/21/91 105:0 11/21/91 10:14 0.58 STARTED/SECURED 31 SWP FOR 3PT-M35. _-R 

;WS -IDP 11/21/91 10:55 -11/30/91 14:05 219.17 STARTDSCRD 32 SWP .gR

SWS MDP 11/21/91 13:1 -f2/31/91 23:59 970.78 STARTED 34 SWP SR 
SWS "MIDP 11/29/91 19 11/29/9119.50 0.75 STARTED/SE RED 33 SWP 

11/9/9 vD 1:3 1-2 15 0.25 STARTED/SECURED 33 SWP 
S 

SWS MVID 11/30/9 10 11/30/91 13:00 0. 17 STARTED/SECURED 33 SWPSR 

SWS MDP 11/30/91 13:55 11/30/91 14:2 0.47 STARTED/SECURED 33 SWP 
SRO 

SWS MP 11/30/91 14:23 12/15/91 01:47 
347.40 ARTED/SECURED 32 SWP FOR 

3PT-M35.SR 

SWS MDP 12/15/91 01:46 12/31/91 23:59 406.22 STARTED ?6 SWP 
R

SWS- M/DP 12/15/91 01:47 12/15/91 02:07 0.33 STARTED/SECURED 31 SWP FOR 3PT-M35.  

SS !MDP 12/15/91 020 12/15/91 02:214 .0.28 S-ARTED/SECURED 33 SWP FOR 3PT-M35. _s--

s MDP 12/15/910 0:24 12/15/91 01.4 1.28 STARTEDISECURED 32 SWP FOR 3PT-M35. S5K_-

SWS MD 12/15/91 0 :4 12115/91 05:04 1.38 STARTED/SECRD1SW FOR 3PT-M35.  

SW_____1 0DT/ 5:04 12/15/91 05:14 0.17 STARTEDISECURED 33 SWP FOR 3PT-M35. .SRO 
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Table F4 Summary Of System Operation Log 

COMP FAILURE 

SYSTEM TYPE MODE COMPONENTS DEMANDS RUN HOURS 

AC4 CRB 00 AT BREAKERS 28 --

AC4 CRB CC AT BREAKERS 54 --

AC6 ASW CC UT BREAKER AUX SWITCHES 124 --

AC6 CRB 00 UT-ST BREAKERS 162 --

AC6 CRB CC UT BREAKERS 124 

AFW AOV 00 PCV-1139 33 --

AFW AOV CC PCV-1139 33 

AFW CKV CC AFW PUMP CHECK VALVES 1,702 

AFW CRB DN AFW PUMP BREAKERS 818 --

AFW MDP FS MOTOR DRIVEN AFW PUMPS 818 --

AFW MDP FR MOTOR DRIVEN AFW PUMPS --- 3,455.81 

AFW MSW DN AFW PUMP SWITCHES 818 --

AFW SKV 00 MS-41 & 42 33 --

AFW SKV CC MS-41 & 42 33 

AFW TDP FS TURBINE DRIVEN AFW PUMPS 33 --

AFW TDP FR TURBINE DRIVEN AFW PUMPS --- 152.82 

CCW MDP FS COMPONENT COOLING WATER PUMPS 467 --

CCW MDP FR COMPONENT COOLING WATER PUMPS --- 86,329.62 

CDS MDP FS CONDENSATE PUMPS 241 --

CDS MDP FR CONDENSATE PUMPS --- 88,966.75 

CFC FCU FS CONTAINMENT FAN COOLING UNITS 1,172 --

CFC FCU FR CONTAINMENT FAN COOLING UNITS --- 190,692.75 

CSS AOV CC SI-1813 37 --

CSS CKV CC CS PUMP DISCHARGE CHECK VALVES 37 

CSS CRB DN CS PUMP BREAKERS 37 --

CSS MDP FS CONTAINMENT SPRAY PUMPS 37 --

CSS MDP FR CONTAINMENT SPRAY PUMPS --- 17.31 

CSS MOV CC CS PUMP DISCHARGE VALVES 37 --

CSS MSW DN CS PUMP SWITCHES 37 

CSS XVM CC SI-878A&B 
37
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COMP FAILURE 

SYSTEM TYPE MODE COMPONENTS DEMANDS RUN HOURS 

CVC CKV CC BAT PUMP DISCHARGE CHECK VALVES 38 --

CVC CRB DN BAT PUMP BREAKERS 38 --

CVC CRB DN CVCS PUMP BREAKERS 745 --

CVC MDP FS BORIC ACID TRANSFER PUMPS 38 --

CVC MDP FR BORIC ACID TRANSFER PUMPS --- 59,189.53 

CVC MSW DN BAT PUMP SWITCHES 38 --

CVC MSW DN CVCS PUMP SWITCHES 745 --

CVC PDP FS CHARGING PUMPS - POSITIVE DISPLACEMENT 745 --

CVC PDP FR CHARGING PUMPS - POSITIVE DISPLACEMENT --- 50,928.85 

DCI BAT HW BATTERIES 119 4,755.36 

DC1 BCC HW BATTERY CHARGERS 119 4,735.35 

EDG ASV FE EDG AIR START MOTORS 125 --

EDG CRB 00 EDG BREAKERS 125 --

EDG ENG FS EMERGENCY DIESEL GENERATOR ENGINES 125 --

EDG ENG FR EMERGENCY DIESEL GENERATOR ENGINES --- 219.55 

EDG GEN HW EMERGENCY DIESEL GENERATORS 125 --

IAS CMP FS INSTRUMENT AIR COMPRESSORS 32 --

IAS CMP FR INSTRUMENT AIR COMPRESSORS --- 80,860.00 

LHR CKV CC RECIRC PUMP DISCHARGE CHECK VALVES 16 --

LHR CRB DN RECIRC PUMP BREAKERS 16 --

LHR MDP FS RECIRCULATION PUMPS 16 

LHR MDP FR RECIRCULATION PUMPS --- 3.92 

LHR MOV 00 RECIRC PUMP DISCHARGE VALVES 16 --

LHR MOV CC RECIRC PUMP DISCHARGE VALVES 16 --

LHR MSW DN RECIRC PUMP SWITCHES 16 --

MFW TDP FS MAIN BOILER FEEDWATER PUMP 98 --

MFW TDP FR MAIN BOILER FEEDWATER PUMP --- 82,339.27 

MSS AOV 00 PCV-1134 TO 1137 23 

MSS AOV CC PCV-1134 TO 1137 23
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Table F4 Summary Of System Operation Log

COMP FAILURE 

SYSTEM TYPE MODE COMPONENTS DEMANDS RUN HOURS 

MSS CKV 00 MS-2 OTHERS 58 

MSS MSV 00 MS-1 OTHERS 110 

MSS MSV MS-1 OPEN/CLOSE 

MSS MSW DN PCV-1214 TO 1217 45 

MSS PCV 00 PCV-1214 TO 1217 45 

MSS PCV CC PCV-1214 TO 1217 45 

MSS SOV 00 SOV-1230 TO 1245 6 

MSS SOV HW SOV-1314 TO 1317 45 

MSS SOV CC SOV-1230 TO 1245 6 

MSS SRV CO MS-45's TO 49's 

MSS SGBD'S 

PWS MDP FS PRIMARY WATER PUMPS 59 

PWS MDP FR PRIMARY WATER PUMPS --- 25,700.09 

RCS MDP FS REACTOR COOLANT PUMPS 232 --

RCS MDP FR REACTOR COOLANT PUMPS --- 130,202.06 

RHR CKV CC RHR PUMP CHECK VALVES 468 --

RHR CRB DN RHR PUMP BREAKERS 156 --

RHR MDP FS RHR PUMPS 156 --

RHR MDP FR RHR PUMPS --- 12,506.04 

RHR MSW DN RHR PUMP SWITCHES 156 --

SIS CKV CC SI PUMP CHECK VALVES 192 --

SIS CRB DN SI PUMP BREAKERS 96 --

SIS MDP FS SAFETY INJECTION PUMPS 96 --

SIS MDP FR SAFETY INJECTION PUMPS --- 17.87 

SIS MSW DN SI PUMP SWITCHES 96 --

SWS MDP FS SERVICE WATER PUMPS 1,679 --

SWS MDP FR SERVICE WATER PUMPS --- 163,883.68
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Table F4 Summary Of System Operation Log 

NOTES 

Counted modeled breakers only.  
Counted modeled breakers only.  
Based on UT breaker operation.  

Based on turbine start demands and minimum steam flow path.  

Based on turbine start demands and minimum steam flow path.  

Based on pump start demands and minimum flow path.  

Based on pump start demands.  

Based on pump start demands.  
Based on turbine start demands and minimum steam flow path.  

Based on turbine start demands and minimum steam flow path.  

Based on pump start demands and minimum flow path.  

Based on pump start demands and minimum flow path .  

Based on pump start demands.  

Based on pump start demands and minimum flow path.  

Based on pump start demands.  

Based on pump start demands and minimum flow path.  
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Table F4 Summary Of System Operation Log 

NOTES 

Based on pump start demands and minimum flow path.  

Based on pump start demands.  
Based on pump start demands.  

Based on pump start demands.  
Based on pump start demands.  

Not used in final calculation.  
Not used in final calculation.  
Based on EDG start demands.  
Based on EDG start demands.  

Based on EDG start demands.  

Run hours are only rough estimates. Much of operated duration were 

assumed as result of missing entries in logs.  

Based on pump start demands and minimum flow path.  

Based on pump start demands.  

Based on pump start demands and minimum flow path.  

Based on pump start demands and minimum flow path.  

Based on pump start demands.
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Table F4 Summary Of System Operation Log 

NOTES

Assumed to check the operability of both MS- I's and MS-2's.  

These SOVs are the pilot valves for PCV- 1214 to 1217.  

PWS pump data (number of starts and operated hours) are low due to 

the lack of entries in the logs.  

PWS pump data (number of starts and operated hours) are low due to 

the lack of entries in the logs.  

Based on pump start demands and minimum flow path.  

Based on pump start demands.  

Based on pump start demands.  

Based on pump start demands and minimum flow path.  

Based on pump start demands.  

Based on pump start demands.
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Table F5 Surveillance Test (ST) Performance Log

. .. .... T T,,.O VENTT m DESCRTPTION ISource

System Test #

AC4 
AC4 

AC4 

AC4 

AC4 
AC4 

AC4 

AC4 

AC4 

AC4 
AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

ACE 

ACE 

ACE

m - SAC')

3PT-M62 

-3T-M62

3PT-M62 
snn .RC-

STAT DTE - I

nsA 2 02/04/86 13:07 4.2513PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM)
T-62 -------------6 -852 02/04/86 13:07f~1 VCf1'M 2.1~Ijk'r-MbD PROECIO SYSTEM)J SRO.i.~Al -u~a

03/0 15:531 03/05/86 18:00
5/86__ 

__ __ 1

03/18/86 09:4503/18/86 07:45

04/15/R 16:25 04/15/86 17:26

2.00 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION 

1.02 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION
SYSTEM) SRO

3PTM6 1 1 C4 +..,...-, f.n , fTTTITT'D Th'l(Df 1nI"T h1q TFM F SR

nO11 1/QK
386-- - - -- - -06 138-TMZktuUDRO ----- I- _______________________________________________________

flA . 08/11/86 10:35 2.00 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM)
lAO FO -/11 / A 8f~lI4 6O

3PT-M62 .IA.,/ 0/0 Q A ---- I-~~~DE GRID_____PROTECTION_________ SYSTEM)____

//86 08 44 10/09/86 10:44 2.00 3PT-M62 (480 UNDERVOLTAGE

-

1.80 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM)

3PT-M62 

3PT-M62 

3PT- M6 2 
3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 
3PT-M62 

3 PT- M6 2 

3 PT-M6 2 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-M62 

3PT-ME2 

3PC-R5B 

3PT-MO6 

3PT-MO6

10/14/87

3P- 62 -Y2-/01/86 08:10 1 EDEGRADED GRID PROTECTION SYSTEM) SRO

A8!00 10/14/87 09:02

12/14/87 09:50
- f0/ 1
12/14/87 11:50 2.00 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) 

0.55 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM)
01/0/88 08: 3 02/08/88 130. 4.0 5-M 
02/08/88 08:30 02/08/88 1230 4.00 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) SRO 

06/03/88 08:0 06/03/88 13:55 5.83 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) T SRO 
0/24/88 08:20 06/2/88 0944- 1.40 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) SRO

07/18/88

09/08/88 08:23 

12/14/88 08:05

0 07/18/88 14:30 6.
0Q/R/08 09:05

88 09:-0

12/14/88 10:2 
flQ/25/89 16:5

4 
0

09/25/89 5-50-----789 115
11/13/89 08:20 

01/26/90 07:50 

02/21/90 07:52

04/28/90 08:25 

05/21/90 08:07 

06/13/90 15:50 

07/31/90 08:00 

01/02/91 08:40 

01/31/91 08:25 

02/28/91 12:15 

04/19/91 08:00 

05/14/91 21:47 

08/26/91 09:20 

09/23/91 08:15 

11/14/91 02:00 

02/13/89 09:00 

03/11/87 16:10 

04/08/87 16:00

11/13/89 13:30 

[01/26/90 13:00

02/21/90 13:46 5.90

04/28/90 12:50 

05/21/90 09:26 

06/13/90 17:02 

07/31/90 09:40 

01/02/91 13:20 

01/31/91 10:10 

02/28/91 13:15 

04/19/91 10:30

05/14/91 22:45 

08/26/91 13:20 

09/23/91 12:15 

11/14/91 04:00 

02/14/89 15:42 

03/11/87 19:15 

04/08/87 16:30

4.42 
1.32 

1.20 

1.67 

4.67 

1.75 

1.00

0.70 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM)

2.32T3PT-M627(480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) 1.32 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) 

5.17 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM)

17 3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) j O

3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) 

3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) 

3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) 

3PT-M62 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) 

3PT-ME2 (480 UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM) 

3PT-M62 (480V UV) 

3PT-M62 (480V UV) 

3PT-M62 480V UV

2.50 3PT-M62 480V UV

I 0.97 3PT-ME2 480V UV
4.00 
4.00

2.00 
30.70

3.08 
0.50

3PT-M62 (480V UV/DEGRD GRID) 

3PT-M62 (480V UV/DEGRD GRID) 

PT ON 480V DEGRADED VOLTAGE TEST 

3PC - R5B 

3PT-M06 (69KV UNDER VOLTAGE) 
3PT-M06 (69KV UNDER VOLTAGE)

SRO

SRO

fS

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 
SRO
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I"IKII" IRF; 09:2U

J

3K

U

1R/(3q/RK 1{]:44

191ni IRK NR-IO
10L

3.50 3PT-M62 (480 UNDERVOL

CD

1.03 3PT-M62 (480 UNDERVU,.TA-GE/.lEGRADEDm G± *u z* = ,

r

42 3PT-M62 (480 UNDERVOLTAGE/DEGn' I Q IRR 1 . • "4{]

v.

S;RO
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-'63/ 18 / 8 6 07:45=9

C::W,

Qu r)1 1

0/ 0/87 09 05 7 12:35 .  
PROTECTION SYSTEM) SRO
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-

1
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0.97 
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12/01/86 09:58
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Table F5 Surveillance Test (ST) Performance Log

Sy6tem T 

AC6 

XC6 

AC6 3 

AC6 3 

AC6 3 

ACE 3 
AC6 3 

AC6 

AC6 

AC6 

AC6 

AC6 

ACE 

ACE 

ACE 

ACE 

AC6 

ACE 

ACE 

ACE 

ACE 

ACE 

ACE 

ACE 

ACE 

ACE 

AC6 

AC6 

ACE 

ACE 

ACE 

ACE 

ACE 

ACE 

ACE

3PT-M0 -04/23/91 14:04 

3PT-MO6 07/09/91 11:3 

3PT-M06 -07/31/91 16:3 

3PT-M06 0-9/19/91 08:2 

3PT-MO6 - 12/1091 1E:0 

3PT-M0EA 01/-04/86 09:3 

3PT-MO6A 01/31/86 15:3 

3PT-M06A 05/22/86 07:4 

3PT-M06A 10/11/86 08:0 

-pT-MOA 11/26/86 08:2 

3PT-MO6A 01/20/87 08:0 

3PT-MO6A 02/18/87 08:5 

3PT-MOEB 01704/86 09:3 

3PT-M06B 01/31/86 15:3 

3PT-M06B 09/11/86 09:( 

3PT-M0B -10/11/86 08:( 

3PT-M06B 11/26/BE 08:

2

214

PT-MO6 

PT-MO06 PT -M0 6 

PT-M06 

PT-M06 

PT-M06 

3PT-MO06 

PT-MO06 
PT-MO6 

PT-MO6 

PT-M06 

3PT-M06 

3PT-M06 
IPT- MO 06 

3PT-MO6 

3PT-M06 

3PT-MO6 

3PT-M06

START DATE 

01/21/88 08:45 

0-C2-/25/88 08:30 

--03/28/88 08:12 

04/29/88 07:58 

0--6-6/01/88 21:25 

-66/21/88 07:55 

07/15/88 12:30 

12/09/88 08:25 

01/03/89 08:50 

-7-/25/89 16:37 

09/13/89 15:40 

01/05/90 o8:25 

01/29/90 00:00 

--6-/23/91 08:! 
04190 16:oo 
06/690 18:00 

07/0/90 07:4 
0726-7/90 07:3 
04/23T/91 09:0

END DATE DURATION EVENT DESCRIPTION 
Source 

01/27/88 09:25 0.67 3PT-MO6 
SRO 

02/25/88 14:00 5.50 3PT-M06 
SRO 

0--3/28/88 08:53 0.68 3PT-M06 (69KV UF & UV) 
SRO 

04/29/88 08:38 0.67 3PT-M06 
SRO] 

06/01/88 22:30 1.08 3PT-MO6 
--SR

06/21/88 08:40 0.75 3PT-MO6 
SRO 

07/15/88 14:10 1.67 3PT-M06 
SRO 

12/09/88 12:40 4.25 3PT-MO6 
_-__ SRO 

-1 /03/89 12:00 3.17 3PT-MO6 

0-6-7/25/89 17:03 0.43 3PT-M06 
.. SR .  

-'09/13/89 16:05 0.42 3PT-M06 
- SRO 

0-1/05/90 09:00 0.58 3PT-M06 (69KV UF & UV) 
SRO 

01/29/90 13:00 13.00 3PT-MO6 
SRO1 

-0-2/23/90 09:15 1.00 3PT-MO6 (69KV UF & UV) 
. 3RO 

04/16/90 16:30 0.50-3PT-M06 (69KV UF & U.V) 
SrC 

0 66/90 18:30 
0.50 3PT-M06 (69KV UF & UV) 

5 0 /3/90 08:00 0.25 3PT-M06 ( V U 

5-- /2 /9 0 0 :00 ( 9K UV & F CHECKS, STOPED WHEN BUS 2 -UV RELAY -- -SSR 

T'ROUBLE 
FOUND 

0-0/11/86 10:30 2 3PT-M EV 6D U U/F 6 NALF CHECKS FUNTIOAL 

0 109/91 14:30 .-0 PT-M6 (/V ANVU/UF A 

5071 /91 17:20 0.75 PT-M6 (69KV UV/UF) VLAE 
- 9/ / 9 1 0 O 3 0 2 .0P .-.-.-.-.-.-.-.) S R 

0 -i-2-1/91 18. 00 -2.00--_ -0 D (69KV UV & UF) 
SRO 

o -1/0-4/86 10:30 1.00 "P O6 R 

0 0--1/31/86 16:00 0.03P-OA L UCIONAL)SR 

8 052/86 08:52 1. PM6AUV UFAAOCHNEFNTIALSR 

0o 10-11/86 10: 3O 0 2.03TMAGCANE UCTIONAL)SR 

0> 11i/26/86 12:40 4. 3 3P__.(9K NE OLAE R 

0 12/ 5 .-2.3.-0A(69KVUNER VOLTAGE)SR 

8 -- /18/87; 12:58 4.00 3PT-M06A (69KV UNDER VOLTAGE 
SR 

01/04Y7/86 10: 3O0 1.00 3PT-M06B NAL SR 

13o1 /86 16:001 0.50 3P-M (ulv &. U/F ANALOG CHNE UCI 

0 --97--86 13:00 4.-0 - T M/ u7F --N-LOG CHA NEL IONAL) 

0o 10/ 11 /86 10:3 0 2. 50 P- MO 1 (U/ AN U/ A-- - AL-- OG- CH N E R 

20 /8 12:0 4.33 3PT-M06B (69KV UNDER VOLTAGE)_---.-



STable F5 Surveillance TeO ST) Performance Log 0 

,'C6-Y-3PT-M06B 01720-/87 0800--0-/20/87 12:25 4.42 3PT-M06B (U/V AND U/F ANALOG CHANNEL FUNCTIONAL) 

j - ---- 6B --- /18/87 08:58--02/1)/87 12:58 4.00 3PT-M06B (69KV UNDER VOLTAGE)SR 

KFW----3PT-CS19 40-07/91 20:0--04-/07/91 20 :23 0.25 STARTED/SECURED 33 ABFP AS PER 3PT-CS19 __R 

AF PT-M20 01/19/85 09:27-- /19/85 09:46 0.32 SATED/SECURED 31 ABFP FOR PTSR 

KF W------- 3PTM2 0 01/)85 10 :00 01 19/85 10 :19 0.32 SATDECRD 33 ABFP FOR PTSR 

_ -W-- PT - M2 0 0--6-79/85 10:55 01/19/85 11:20 0.42 STARTED/SECURED 32 ABFP FOR PTSR 

W PT-M20 --2/09/8509:58 20-- 9/85 10:22 0.40 STARTE/CRD 31ABROORP 

_K-W---- ,PTM2 0 0/0-9/85 10:44- 0/09/85 11:06 0.37 STARTED/SECURED 33 ABFP FOR PTSR 

X i_ P _T-M20 -/09/85 20:18 -C2/09/85 20-49 0.52 STARTED/EUE 2AF FOR PTSR 

KPW-----P T-M 20 -627- /23/ 850 09:-20 -0/23785 0-9:40 0.33 STARTED/SECUED 31 ABFP FOR PTSR 

TP-T-M20 -2-/2/851i0:i1- -/23/85 10:30 0.32 STTD/CRD33AF FOR fTSR 

KF- YP T -M 20 02/-2/85 11:20-02/23/85 11:45 0.42 STARTED/SECRED 32 ABFP FOR PTSR 

K--W----PT-M20 -- /20/85' 22:35--0-/20/85 22:55 0.33 STARED/SECURED 31 ABFP FOR PT 

FW P---- -/20/8! 22:35 /-320/85 22:55 0.33 STARTED/SECURED 33 ABFP FOR PTSR 

AF PTM20 0--03-2/85 09.:54 03/25/85 10:16 0.37 STARTED/SECURED 31 ABFP FOR PTSR 

FW----3PTM20 032/85 10:34- /25/85 10:54 0.33 STARTED/SECURED 33 AB3FP FOR PTSR 

AFW-- 3PT-M20 -0/25/85 12:54 -/2851:0 0.27 STARTED/SECURED 32 ABFP FOR PTSR 

AW 3PT-M2 04/25/85 19:15-04/25/85 19:32 0.28 STARTED/SECURED 31 ABFP FOR PT 
_ R 

K_ - M20- 04/25/85 19:40--4/25/85 19:58 0.30 STARTED/SECURED 33 ABFP FOR PTSR 

--- 3T-M20 04/585 20:0804/25T85 20:28 -- 0.33 STARTED/SECURED 32 ABFP FOR PTSR 

KFW 3PT-M20 05/85 08:45--0/25/85 09: 02 0.28 STARTED/SECURED 31 ABFP FOR PTSR 

PFW 3PT-M20 8 90 -052/ 5 0 :5 03 STARTED/SECURED 33 ABFP FOR PT 

KFW--- 3PT-M20 -6O57-125/ 850 09:3 6--65/25/85 0:54 0.30 STARTED/SECURED 32 ABFP FOR PTSR 

KFW- 3-PT -M2 0 0--097-05/85 18:06 -609/ 0 5 /8518:-2 5 0.32 STARTED/SECURED 33 ABFP FOR PT R 

KFW 3p T -M20 -09/-2/8514:4509/23785 15:15 0.50 STARTED/SECURED 32 ABFP FOR PTSR 

-FW T-T-M20 _-j0/0785 16:04 10/785 16:24 0.33 STARTED/SECURED 31 ABFP FOR PTSR 

Tp- --- TM2 0 -i-O--/7/85 16:29-i-0/07/85 16:48 0.32 STARTED/SECURED 33 ABFP FOR PT 

KF- 3-20 11/046/85 02:23--1/04/85 02:45 0.37 STARTED/SECURED 31 ABFP FOR PTSR 

----- PT-M20 -f7 -//85 02:45-I-i/04/85 03:07 
- 0.37 STARTED/SECURED 3 BPFRP 

AW 3PT-M20 -f7 -//85 03:-15 i-T704/85 03:40 0.42 STARTED/SECURED 32 ABFP FOR PTSR 

AF 3P -M2 -7-/0/85 01:00 /04-7/85 01:15 0.25 STARTED/SECURED 33 ABFP FOR PTSR 

---- P T M 2 0 - -7 / 5 0 1 2 - - 0 4 / 8 5 0 1 3 5 0 2 5 S T A R T D S C R D 3 A B P F R T 

3F T M2 1-2-/50 /85 015 015 .0SATED/SECURED 31 ABFP FOR PT 
!R 

AM23--T-/203/86 08:35 0/0/86 08:55 
0.33 STARTED/SECURED 31 ABFP FOR PT 

A FW PT-M20 0/0-3/86 10: 05 01/386 10:25 0.33 STARTED/SECURED 33 ABFP FOR PTSR 

AFW 3-PT-M20 0/036/86 12:20, 017/38611: 12;i:37' 0.28 STARjjTED/ SECURED 32 ABFP FOR PT J!R 

A--"W 3PT-M 0 0 "-8 00:241 027/ 60 0 :4 ~ 4 0.3S ED/SECUE 31A F FO PT-M20 
S
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Table F5 Surveillance Test (ST) Performance Log 

TART DATE END DATE ION VENT DESCRIPTION 

02/02/86 00:56 02/02/86 01:16 0.33 STARTED/SECURED 33 ABFP FOR PT-M; 

02/02/86 03:04 02/02/86 03:25 0.35 STARTED/SECURED 32 ABFP FOR PT-M, 

03/04/86 00:20 03/04/86 00:38 0.30 STARTED/SECURED 31 ABFP FOR PT-M 

03/04/86 00:47 03/04/86 01:02 0.25 STARTED/SECURED 33 ABFP FOR PT-M: 

03/04/86 01:25 0 /86 01:42 0.28 STARTED/SECURED 32 ABFP FOR PT-M: 

04/02/86 00:25 0 /86 00:55 0.50 STARTED/SECURED 31 
ABFP FOR PT 

04/02/86 01:10 04/02/86 01:25 0.25 STARTED/SECURED 33 ABFP FOR PT 

04/072/86 01:50 04/02/86 02:15 0.42 TARTED/SECURED 32 ABFP FOR PT 

03/86 00:50 04/03/86 01:20 0.50 STARTED/SECURED 32 ABFP 
FOR PT 

0086 10:10 05/04/86 10: 5 0.25 STARTED/SECURED 31 ABFP FOR PT 

05/04/86 10:35 05/04/86 10:55 0.33 STARTED/SECURED 33 ABFP FOR PT 

05// 86 20:10 05/16/86 20:40 0.50 STARTED/SECURED 32 ABFP FOR PT 

05/17/86 16:15 05/17/86 16:40 0.42 STARTED/SECURED 32 
ABFP FOR PT 

06/04/86 02:22 06/04/86 02:44 0.37 STARTED/SECURED 31 ABFP 
FOR PT 

06/04/86 03:06 0 /86 03:29 0.38 STARTED/SECURED 33 ABFP FOR PT 

06/04/86 21:50 06/04/86 22:20 0.50 STARTED/SECURED 32 
ABFP FOR PT 

07/02/86 19:23 0 286 19:41 0.30 STARTED/SECURED 31 
ABFP FOR PT 

07/02/86 19:53 0 286 20:17 0.40 STARTED/SECURED 33 ABFP FOR PT 

07/02/86 21:19 07/02/86 21:45 0.43 STARTED/SECURED 32 ABFP FOR PT 

08/07/86 00:12 08/07/86 00:35 0.38 STARTED/SECURED 33 
ABFP FOR PT 

09/01/86 12:49 0//86 13:09 0.33 STARTED/SECURED 31 ABFP FOR PT 

09/01/86 3:21 0 186 13:37 0.27 STARTED/SECURED 33 ABFP FOR PT 

09/03/86 02:100 /86 02:35 0.42 STARTED/SECURED 32 
ABFP FOR PT 

10/0 /86 18:35 10/02/86 18:55 0.33 STARTED/SECURED 31 ABFP FOR PT 

10/0 86 19:081 1--0/02/86 19 : 30 - 03 TATED/SECURED 33 ABFP FOR PT 

--10--/-02/86 19:48J L-u-70/8 20:1 
b.3 STR /EUED 32 ABFP FOR PT 

12/04/86 09:44 12/04/86 10:02 0.30 STARTED/SECURED 33 
ABFP FOR PT 

01/09/86 10:09 /86 10:27 0.30 STARTED/SECURED 31 ABFP 
FOR PT 

1/ /86 0:40 01/2/86 0:00 0.33 STARTED/SECURED 32 ABFP FOR PT 

12 48-0:1 2/04/86 03:30 0.33-£STARTED/SECURED 31 MEFr FOR PT 

4-i 0/86 03:40 i-270486 000 0.33 S€TARTED/,SECURED 33 ABFP FOR PT 

12/0476/86 04:15-12/0486 
04:35 - 0.33 STARTED/SECURED 3 2 

NorFP FOR PT 

-- '86 1 2/30/
86 01:17 0.37iTRE/CUD 3AFP FOR PT 

12I-/38 05 -0/86 01:2273 0.3271 STARTED/ SECURED 33 ABFP FOR PT 

-12/30/-686 02:1-- 7 1-2/30/86 0247- 0.50 SA /SCURED 32 FP FOR PT 

01 2/87 02:14 
/ 9 8  0:32- 0.30 STAET-------ED/ECUED 31 ABiFP -FOR VI 

01/i29/7 02:4------ 29/87 02:57- 0. 71STARTED/SE UED 33 ABFP FOR PI
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Table F5 Surveillance I*(ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

AFW 3PT-M20 01/30/87 00:28 01/30/87 00:49 0.35 STARTED/SECURED 32 ABFP FOR PT SRO 

AFW 3PT-M20 02/28/87 02:33 02/28/87 02:48 0;25 STARTED/SECURED 31 ABFP FOR PT SRO 

AFW 3PT-M20 02/28/87 02:55 02/28/87 03:10 0.25 STARTED/SECURED 33 ABFP FOR PT SRO 

AFW 3PT-M20 02/28/87 03:20 02/28/87 03:38 0.30 STARTED/SECURED 32 ABFP FOR PT SRO 

AFW 3PT-M20 03/31/87 01:25 03/31/87 01:45 0.33 STARTED/SECURED 31 ABFP FOR PT SRO 

AFW 3PT-M20 04/30/87 10:05 04/30/87 10:25 0.33 STARTED/SECURED 31 ABFP SRO 

AFW 3PT-M20 04/30/87 10:58 04/30/87 11:13 0.25 STARTED/SECURED 33 ABFP SRO 

AFW 3PT-M20 04/30/87 15:30 04/30/87 15:50 0.33 STARTED/SECURED 32 ABFP FOR PT SRO 

AFW 3PT-M20 09/10/87 09:41 09/10/87 09:56 0.25 STARTED/SECURED 31 ABFP SRO 

AFW 3PT-M20 09/10/87 10:00 09/10/87 10:15 0.25 STARTED/SECURED 33 ABFP SRO 

AFW 3PT-M20 09/10/87 13:33 09/10/87 13:48 0.25 STARTED/SECURED 32 ABFP SRO 

AFW 3PT-M20 10/10/87 02:50 10/10/87 03:10 0.33 STARTED/SECURED 33 ABFP SRO 

AFW 3PT-M20 10/10/87 03:30 10/10/87 03:45 0.25 STARTED/SECURED 31 ABFP SRO 

AFW 3PT-M20 10/10/87 12:17 10/10/87 12:36 0.32 STARTED/SECURED 32 ABFP SRO 

AFW 3PT-M20 11/09/87 03:48 11/09/87 04:07 0.32 STARTED/SECURED 31 ABFP SRO 

AFW 3PT-M20 11/09/87 04:18 11/09/87 04:34 0.27 STARTED/SECURED 33 ABFP SRO 

AFW 3PT-M20 11/09/87 04:45 11/09/87 05:10 0.42 STARTED/SECURED 32 ABFP SRO 

AFW 3PT-M20 12/09/87 12:30 12/09/87 12:52 0.37 STARTED/SECURED 31 ABFP FOR PT SRO 

AFW 3PT-M20 12/09/87 13:00 12/09/87 13:20 0.33 STARTED/SECURED 33 ABFP FOR PT SRO 

AFW 3PT-M20 12/09/87 19:00 12/09/87 19:21 0.35 STARTED/SECURED 32 ABFP FOR PT SRO 

AFW 3PT-M20 01/09/88 05:25 01/09/88 05:40 0.25 STARTED/SECURED 31 ABFP FOR PT SRO 

AFW 3PT-M20 01/09/88 05:42 01/09/88 06:00 0.30 STARTED/SECURED 33 ABFP FOR PT SRO 

AFW 3PT-M20 01/09/88 06:03 01/09/88 06:20 0.28 STARTED/SECURED 32 ABFP FOR PT SRO 

AFW 3PT-M20 02/10/88 01:55 02/10/88 02:12 0.28 STARTED/SECURED 33 ABFP FOR PT SRO 

AFW 3PT-M20 02/10/88 02:16 02/10/88 02:32 0.27 STARTED/SECURED 31 ABFP FOR PT SRO 

AFW 3PT-M20 02/10/88 02:40 02/10/88 02:57 0.28 STARTED/SECURED 32 ABFP FOR PT SRO 

AFW 3PT-M20 03/01/88 18:23 03/01/88 18:50 0.45 STARTED/SECURED 31 ABFP FOR PT SRO 

AFW 3PT-M20 03/01/88 19:05 03/01/88 19:25 0.33 STARTED/SECURED 33 ABFP FOR PT SRO 

AFW 3PT-M20 03/01/88 20:00 03/01/88 20:22 0.37 STARTED/SECURED 32 ABFP FOR PT SRO 

AFW 3PT-M20 03/25/88 00:40 03/25/88 01:05 0.42 STARTED/SECURED 31 ABFP FOR PT SRO 

AFW 3PT-M20 03/25/88 01:12 03/25/88 01:30 0.30 STARTED/SECURED 33 ABFP FOR PT SRO 

AFW 3PT-M20 03/25/88 02:05 03/25/88 02:25 0.33 STARTED/SECURED 32 ABFP FOR PT SRO 

AFW 3PT-M20 04/25/88 12:18 04/25/88 12:48 0.50 STARTED/SECURED 33 ABFP FOR 3PT-M20 SRO 

AFW 3PT-M20 04/25/88 19:35 04/25/88 19:52 0.28 STARTED/SECURED 31 ABFP SRO 

AFW -3PT-M20 04/25/88 20:22 04/25/88 20:44 0.37 STARTED/SECURED 32 ABFP SRO 

AFW 3PT-M20 05/27/88 20:55 05/27/88 21:30 0.58 STARTED/SECURED 32 ABFP FOR PT SRO 

AFW 3PT-M20 06/01/88 11:55 06/01/88 12:10 0.25 STARTED/SECURED 32 ABFP FOR PT SRO
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Table F5 Surveillance Test (ST) Performance Log 

START DATE END DATE DURATI EVENT DESCRIPTION 
Source 

06/18/88 00:48 06/18/88 01:10 0.37 STARTED/SECURED 33 ABFP FOR 3PT-M20SRO 

06/18/88 01:180 /88 01:28 0.17 STARTED/SECURED 31 ABFP FOR 
3PT-M20 

SRO 

06/18/88 02:45 06/18/88 03:07 0.37 STARTED/SECURED 32 ABFP FOR 3PT-M20 
SRO 

07/12/88 20:08 07/12/88 20:55 0.78 STARTED/SECURED 32 ABFP FOR 
PT __ --SRO 

07/12/88 21:50 07/12/88 22:08 0.30 STARTED/SECURED 31 ABFP FOR PTSRO 

'07/12/88 22:20 07/12/88 22:35 0.25 STARTED/SECURED 33 ABFP FOR PT 

08/05/88 12:05 8/05/88 12:25 0.33 STARTED/SECURED 31 ABFP FOR PT 
SRO 

,8/05/88 12:45 08/05/88 13:03 0.30 STARTED/SECURED 33 ABFP FOR PT .... . - -RO 

13:40 08/05/88 14:05 0.42 STARTED/SECURED 32 ABFP 
FOR PT 

SRO 

22/88 01:15 09/22/88 01:45 0.50 TARTED/SECURED 31 ABFP 
SRO 

09/22/88 01:56 09/22/88 02:24 0.47 STARTED/SECURED 33 ABFP 
SRO 

09/22/88 02:40 09/22/88 03:07 0.45 STARTED/ SECURED 32 ABFP 
SRO 

SRO 
11 288 0:8 05:4 0.35 STARTED/SECURED 33 ABFP FOR PT 

118/88 20:35 12/88 0:36 0.30 STARTED/SECURED 31 ABFP 
SRO 

10/15/88 21:04 12/15/88 21:4 0.35 STARTED/SECURED 32 ABFP FO..T... 
RO 

121/88 04:49 12/15/88 01:18 0.32 STARTED/SECURED 33 AFP FOR 3PT..

1121/88 05:21 121/88 05:40 0.32 STARTED/SECURED 33 ABFP FOR PT-- 
S---

11/721/88 09:12-1-/21/88 09:36l 0.0ST ED/SECURED 32 ABF 
............ O- 

1 01588 00:30 01/08/89 17:10 0.33 STARTED/SECURED 31 ABFP FOR 
3PT-M20 . . _.R.  

1/88 00 :55 0/15/88 01:11 0.27 STARTED/SECURED 33 ABFP FOR 3PT-M20 . . -RC5 

1/1/88 01:23 02/15/88 01:40 0.28 STARTED/SECURED 32 ABFP 
FOR 3PT-M20 

S--0

01/ 89 16:50 02/08/89 17:10 0.38 STARTED/SECURED 31 ABFP 
FOR 3PT-M20 

....  

02/08/89 17:25 02/08/89 17:45 0.32 STARTED/SECURED 33 ABFP FOR 3PT-M20 

02/08/89 18:03 02/01/89 18:25 0.3 STARTED/SECURED 32 ABFP FOR 3PT-M20 
I 

027/01/89 09:14 076/89 09:52 0.33 STARTED/SECURED 31 ABFP 
FOR PT 

.. R, 

02/01/89 0:0 07/06/89 10 :14 0.32 STARTED/SECURED 33 ABFP F. .  

0706/89 10:50-7/06/89 11:10 0.45 STARTED/SECURED 32 ABFP FOR PT O 

08/12/89 09:32 0-6-7-//89 09:52 0.33 STARTED/SECURED 31 ABFP FRT

0-'706/89 10:07 0/1/89 0:30 0.38 STARTED/SECURED 33 ABFP 
SRO 

0-07/0'9i0006/89 11:13 
0.38 STARTED/SECURED 32 ABFP 

SRO-

- 0 8289 02:37 0-/-8 253 0.27 STARTED/SECURED 31 ABFP FOR PT 

081/89 03:01 08/12/89 03:17" 0.27 STARTED/SECURED 33 ABFP FOR PTSR 

08/12/89 04:00 08/12/89 04:24 0.40 STARTED/SECURED 32 ABFP 
FOR PT 

S 

09/30/89 01:35 09 89 01:55 0.33 STARTED/SECURED 31 ABFP FOR 
PT 

SRO 

09/30/89 02:00 09/30/89 02:19 0.32 STARTED/SECURED 33 ABFP 
FOR PT 

SRO 

09/30/89 02:30 09/30/89 02:48 0.30 STARTED/SECURED 32 ABFP 
FOR PT 

SRO 

10/9/89 10:2210/29/89 10:41 0.32 STARTED/SECURED 31 ABFP 
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0 Table F5 Surveillance T 9 (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

AFW 3PT-M20 10/29/89 10:46 10/29/89 11:04 0.30 STARTED/SECURED 33 ABFP SRO 

I.~~ ~ A1F 
SROI,--nfllff

-_______ - - - , n ,r A~T p J~flL~.' ~ -- - - -M20 10/29/89 11:15 10/29/89 11:35o
i,/2Q/A9 17:151 11/29/89 17:36

TPT-M20 _ ' 1 / 2 9/ 8 9 17:36 R 3PTM20B I ARO
• 1 50.33STARTED/SURED 33 A -.J.m/ ,., u , . .. . ........

,,Lq/Rq 1R:301 11/29/89 18:50
3PT-M20 12/28/89 01:40 12/28/89 01:58 0.30 STARTED/SECURED 31 ABFP FOR 3PT-M20A SR0_ 
3PT-M20 12/28/89 02:05 12/28/89 02:25 0.33 STARTED/SECURED 33 ABFP FOR 3PT-M20A SRO 

3PT-M20 12/28/89 02:30 12/28/89 02:53 0.38 STARTED/SECURED 32 ABFP FOR 3PT-M20A SRO 

3PT-M20 01/28/90 16:58 01/28/90 17:13 0.25 STARTED/SECURED 33 ABFP FOR PT 
SRO 

BFP FR PTSRO

AFW 
AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW FAFW

/2R/90 21:14 01/28/90 21:32
/2 /9 g ~ 4 I - - -' ,.3SATDSLRI 3 bk

/~ 1cm 020 02/26/90 02:19

SRO

n1',C:I26O/9 02:05 02/I26/90 02:19 U.~b~~K/.1~.)3

26902 0227 02/Y690 02:46 

j _dJ
SRO02/26/90 03:00

AA /A') 1cm

02/26/90 03:13

nlQ.V 04/07/90 10:05
0.3'TRUJ ~~kUi ~'rz -

20 04 39.. 19 0 0 4 /2 / 9 SRO

04/23/90 20 "10 04/23/90 20:28
/23/ 19 42 04/23/90 1 §-5 7 

SRO
:10_ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ 1 *2SATDSCRJ 1A1Wkk [LU

I-an / c~ n 19:4

RO

05/30/90 19:54 05/30/90 20:12 0.30 STARTED/SECURED 33 ABFP SRO 
05/30/90 20:33 05/30/90 20:52 0.32 STARTED/SECURED 32 ABFP SRO 

06/24/90 19:30 06/24/90 19:50 0.33 STARTED/SECURED 31 ABFP FOR 3PT-M20A SRO 

06/24/90 19:58 06/24/90 20:15 0.28 STARTED/SECURED 33 ABFP FOR 3PT-M20A SRO 

06/24/90 20:23 06/24/90 20:45 0.37 STARTED/SECURED 32 ABFP FOR 3PT-M20A SRO 

07/16/90 18:44 07/16/90 19:03 0.32 STARTED/SECURED 31 ABFP FOR PT 
SRO 

07/16/90 19:09 07/16/90 19:26 0.28 STARTED/SECURED 33 ABFP FOR PT 
SRO 

07/16/90 19:38 07/16/90 19:56 0.30 STARTED/SECURED 32 ABFP FOR PT SRO 
08/08/90 10:34 08/08/90 10:51 0.28 STARTED/SECURED 31 ABFP FOR PT SRO 
08/08/90 11:00 08/08/90 11:19 0.32 STARTED/SECURED 33 ABFP FOR PT SRO 

08/08/90 11:35 08/08/90 12:00 0.42 STARTED/SECURED 32 ABFP FOR PT 
SRO 

09/08/90 12:32 09/08/90 12:47 0.25 STARTED/SECURED 31 ABFP FOR PT SRO 

09/08/90 13:00 09/08/90 13:15 0.25 STARTED/SECURED 33 ABFP 
SRO 

09/08/90 13:28 09/08/90 14:13 0.75 STARTED/SECURED 32 ABFP 

12/09/90 14:12 12/09/90 14:32 0.33 STARTED/SECURED 31 ABFP FOR PT 
SRO 

12/09/90 14:12 12/09/90 14:32 0.33 STARTED/SECURED 33 ABFP FOR PT 
SRO 

12/15/90 13:55 12/15/90 14:30 0.58 STARTED/SECURED 33 ABFP 
SRO 

12/15/90 16:10 12/15/90 16:40 0.50 STARTED/SECURED 32 ABFP FOR PT

F-219

3P M') A

3PT-M'At'

3PT-
01, 
A',

3PT-M20

3PT-M2 

3PT-M20

u.k

- ... .. .n rtn n flfl tll O' ... .. f K 3. " -r- ".,-. k-i

AFW 

AFW 

AFW 

AFW 

AFW 
AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 

AFW 
AFW

3PT-M

3PT-M20 

3PT-M20

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3TPT-M20 

3PT-M20 

3PT-M20 

3PT-M20 

3PT-M20

0.53 STARTED/SECUREU 32 ABFP FOR PT
0.25 STA/ R,.El/n, 3~. ABF. FOR*.,- , P-TOAIg IQO lq-OD 04123190 19:ib

0.25 STARTED/SECURED 33 ABFP PT
04*

la.A9 a. /' " / qR 10 , 7

S

0.30 SFA TED/SECURED 32 ABFP FOR PT

13- 0 M2 04/07/90 09: 33 04/07/90 10:05 1

0.33 STARTED/E

_ 

-

_ 

-

D _M90

lo/gq/Rq 11 1 ]0/29/89 ll:Eb

0.35 STIART'LEU/SECURED 31 AP,.r FRu 3PT-M20

9t3

11/gQ/ Q 17- 0 11129189 I8:IU

0. T TTARTED/SECURED 32 ABFP FOR 3PT-M20B

0.25 STARTED/SECURED

J

nl/gg/QD 17.1K 01/ 8/90 17:30

0.30 STARTED/SECUREDD 3322 AABFP FOR

TgE 

E 0.23 STARTED/SECURED 31 ABFP D 3 1 A

O l IgO 02:46 E FP 0.32 STARTED SECURED 3333/'% n- /") : /oo OO • 9"1

O

0.2 STAR TED/SEURE 32 FP~r



Table F5 Surveillance Test (ST) Performance Log

1 /5/90 18:30 1/2/9 12:45 0.22 STARTED/SECURED 31 ABFP 

2/10/90 03:30 12/16/90 03:45 0.25 STARTED/SECURED 31 ABFP FOR PT 

02/16/90 03:55 0/16/91 19:15 0.25 STARTED/SECURED 33 ABFP FOR PT 

12/3/90 04:30 2 /91 1: 0.50 STTED/SECURED 32 ABFP FOR PT 

03/1/91 0:3 91 0: 0.38 STARTED/SECURED 31 ABFP FOR PT 

0312/91 0.22:560/2/91 11:42 0.32 STARTED/SECURED 33 ABFP FOR PT 

0--36/2/91 12:17 0/13/91 12:45 0.47 STARTED/SECURED 32 ABFP FOR PT 

04/09/91 18:35 0/16/91 18:50 0.43 STARTED/SECURED 31 ABFP FOR PT 

02916/91 18:55 029/91 19:15 0.27 STARTED/SECURED 33 ABFP FOR PT 

04/2/91 19:23 042/91 1:20 0.2 STARTED/SECURED 33 ABFP FOR PT 

03/12/91 02:28 03/12/91 02:49 0.35 STARTED/SECURED 31 ABFP FOR PT 

053//91 10:5 -05/12/91 03:16 0.32 STARTED/SECURED 31 ABFP FOR PT.....  

05/ /91 13:45 05/12/91 14:40 0.92 STARTED/SECURED 32 ABFP FOR PT.....  

06/29/91 09:52 6/0/91 10:18 0.43 STARTED/SECURED 32 ABFP FOR PT 

06/42/91 20:37 0 9/91 20:53 0.27 STARTED/SECURED 31 ABFP FOR 
PT 

0--67-/9/91 21:03 0 /91 04:0 0.2 STARTED/SECURED 33 ABFP FOR PT 

0/4/291 21:50 04/29/91 22:15 0.42 STARTED/SECURED 32 ABFP FOR PT 

7/O1/91 10:58 07/1/91 19:17 0.32 STARTED/SECURED 31 ABFP FOR 3PT-M20B 

0/7/91 2:291 2: 0.33 STARTED/SECURED 33 ABFP FOR 3PT-M20B 

06/20/91 02:55 0 /20/91 03:15 0.33 STARTED/SECURED 33 ABFP FOR 3PT-M20A 

06/20/91 03:400 6/20/91 03:55 0.25 STARTED/SECURED 33 ABFP FOR 3PT-M20A 

06/20/91 04:18 020/91 04:45 
0.45 STARTED/SECURED 32 ABFP FOR 3PT-M20A 

09/1/91 03:45 07/14/91 04:05 0.33 STARTED/SECURED 31 ABFP FOR PT 

07/03/91 04:10 0--6-7/1/91 04:306 0.33 STARTED/SECURED 33 ABFP FOR PT 

0/14/91 0:58 -0-7-/14/91 09:50 0.87 STARTED/SECURED 32 ABFP FOR PT 

09/60/91 09:45 09/2/91 02:40 0.33 STARTED/SECURED 31 ABFP FOR PT 

09/26/91 02:57 08/07/91 03:15 0.30 STARTED/SECURED 33 ABFP FOR PT 

11/18/91 10:00 8/18/91 10:30 0.33 STARTED/SECURED 33 ABFP FOR PT 

090/91 02:12 (Y9-/01/91 02:'32 0.33 STARTED/SECURED 31 ABFP FOR PT 

0909-1/91 03:02 --- /01/91-03:20 0.30 STARTED/SECURED 33 ABFP FOR PT 

0--9/03-/91 19:48-0-9-/03/91 20:16 0.47 STARTED/SECURED 32 ABFP FOR PT 

09/ 26/91 0 9 :16 0--/26/91 09:40 0.40 STARTED/SECURED 31 ABFP FOR PT 

092/91 09:45 09/26791 1-0:02- 0.28 STARTED/SECURED 33 ABFP FOR PT 

092/91 12:25 -0-9-/26/91 12:45 0b3 ST E/ECURED 32 ABFP FOR PT 

11/1/91 10 :07- 11/9/1 10:2, 0.3SATE/EUED 31 ABFP 

1I111 8/91 10:35 -/18/91 10:55 0.33 STARTED/SECURED 33 ABFP 

11/18/91 13:05 11/18/91 13:35 0.50 STARTED/SECURED 32 ABFP
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Table F5 Surveillance TetST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

AFW 3PT-M20 11/18/91 17:35 11/18/91 17:52 0.28 STARTED/SECURED 32 ABFP SRO 

AFW 3PT-M20 12/13/91 02:28 12/13/91 02:44 0.27 STARTED/SECURED 31 ABFP FOR 3PT-M20 SRO 

AFW 3PT-M20 12/13/91 03:07 12/13/91 03:29 0.37 STARTED/SECURED 33 ABFP FOR 3PT-M20 SRO 

AFW 3PT-M20 12/13/91 04:15 12/13/91 04:52 0.62 STARTED/SECURED 32 ABFP FOR 3PT-M20 SRO 

AFW 3PT-Q20 03/06/85 05:00 03/06/85 05:00 0.00 3PT-Q20 (ABF VALVES) SRO 

AFW 3PT-Q20 04/22/86 08:30 04/22/86 14:30 6.00 3PT-Q20 (PRM CALIB) SRO 

AFW 3PT-Q20 11/05/86 02:10 11/05/86 02:10 0.00 3PT-Q20 (ABF VALVES) SRO 

AFW 3PT-Q20 02/03/87 18:30 02/03/87 18:30 0.00 3PT-Q20 (ABF VALVES) SRO 

AFW 3PT-Q20 07/09/88 02:30 07/09/88 02:30 0.00 3PT-Q20 (ABF VALVES) SRO 

AFW 3PT-Q20 06/13/90 08:25 06/13/90 09:15 0.83 3PT-Q20 (ABF VALVES) SRO 

AFW 3PT-R20 01/28/89 07:57 01/28/89 12:25 4.47 3PT-R20 (TEMP SENSORS, ABFP BLDG) SRO 

AFW 3PT-R27 02/09/89 13:00 02/09/89 13:00 0.00 3PT-R27 TEST GROUP(CITY WATER TO ABFP) SRO 

AFW 3PT-R27 09/18/90 12:30 09/18/90 18:30 6.00 3PT-R27 TEST GROUP(CITY WATER TO ABFP) 
SRO 

AFW 3PT-R3D 06/05/89 20:48 06/05/89 21:10 0.37 STARTED/SECURED 31 ABFP (3PT-R3D) SRO 

AFW 3PTR3D 06/05/89 20:48 06/05/89 21:10 0.37 STARTED/SECURED 33 ABFP (3PT-R3D) SRO 

AFW 3PT-R3D 06/05/89 20:48 06/05/89 21:10 0.37 STARTED/SECURED 31 ABFP (3PT-R3D) SRO 

AFW 3PT-R3D 06/05/89 20:48 06/05/89 21:10 0.37 STARTED/SECURED 33 ABFP (3PT-R3D) SRO 

AFW 3PT-R7 06/13/89 09:20 06/13/89 09:25 0.08 STARTED/SECURED 31 ABFP FOR 3PT-R7 SRO 

AFW 3PT-R9D 05/16/89 09:10 05/16/89 09:10 0.00 STARTED/SECURED 31 ABFP PER 3PT-R9D SRO 

AFW 3PT-R90D 05/16/89 09:37 05/16/89 09:37 0.00 STARTED/SECURED 33 ABFP PER 3PT-R90D SRO 

AFW 3PT-R90D 09/19/90 12:53 09/19/90 15:30 :.62 TEST GROUP PERFORMED 3PT-R90D (ABFP FLOW) 
SRO 

AFW 3PT-V5 07/29/85 19:33 07/29/85 22:30 2.95 STARTED/SECURED 31 ABFP FOR 3PT-V5 SRO 

F-W 3PT-V5 05/28/89 03:44 05/28/89 05:47 2.05 STARTED/SECURED 33 ABFP FOR HYDRO 33 S/G 3PT-V5 
SRO 

AF PT-V5 1//g 6.20-SRO 
AFW 3PT-V5 11/23/90 16:20 11/23/90 17:48 1.47 STARTED/SECURED 33 ABFP FOR 3PT-V5 SRO 

AFW 3PT-V5 11/23/90 19:30 11/23/90 21:15 1.75 STARTED/SECURED 33 ABFP FOR 3PT-V5 
SRO 

AFW 3PT-V8B 02/03/89 19:05 02/03/89 19:05 0.00 3PT-V8B TEST GROUP(ABFP TURBINE OVERSPEED TRIP) 
SRO 

CFC 3PT-M63 01/04/85 02:48 01/04/85 03:37 0.82 CYCLED THROUGH FCU'S FOR PT 
SRO 

CFC 3PT-M63 05/30/85 09:55 05/30/85 09:55 0.00 STARTED/SECURED 35 FCU FOR PT ON HEAT DETECTORS SRO 

CFC 3PT-M63 08/13/85 10:00 08/13/85 10:00 0.00 STARTED/SECURED 31 FCU LOCALLY FOR PT 
SRO 

CFC 3PT-M63 08/13/85 10:00 08/13/85 10:00 0.00 STARTED/SECURED 32 FCU LOCALLY FOR PT 
SRO 

CFC 3PT-M63 08/13/85 10:00 08/13/85 11:15 1.25 STARTED/SECURED 33 FCU LOCALLY FOR PT SRO 

CFC 3PT-M63 08/13/85 10:00 08/13/85 11:15 1.25 STARTED/SECURED 34 FCU LOCALLY FOR PT SRO 

CFC 3PT-M63 08/13/85 10:00 08/13/85 11:15 1.25 STARTED/SECURED 35 FCU LOCALLY FOR PT 
SRO 

CFC 3PT-M63 09/16/85 16:30 09/16/85 17:00 0.50 STARTED/SECURED 33 FCU FOR PT SRO 

CFC 3PT-M63 09/21/85 09:20 09/21/85 09:55 0.58 STARTED/SECURED 33 FCU FOR PT 
SRO 

CFC 3PT-M63 09/21/85 09:55 09/21/85 10:15 0.33 STARTED/SECURED 31 FCU FOR PT 
SRO 

CFC 3PT-M63 09/21/85 10:20 09/21/85 10:35 0.25 STARTED/SECURED 32 FCU FOR PT 
SRO
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START DAT END ATE DURATION EV ENT UrJ..Le"Wal 
09/21/85 10:45 09/21/85 11:05 0.33 STARTED/SECURED 35 FCU 

FOR PT 

09/21/85 11:05 09/21/85 11:25 0.33 STARTED/SECURED 34 FCU 
FOR PT 

05/12/86 09:15 05/12/86 09:30 0.25 STARTED/SECURED 32 FCU 
FOR PT 

05/12/86 09:30 05/12/86 09:50 0.33 STARTED/SECURED 31 FCU 
FOR PT 

05/12/86 09:50 05/12/86 10:05 0.25 STARTED/SECURED 33 FCU 
FOR PT 

05/12/86 10:00 05186 10:15 0.25 STARTED/SECURED 34 FCU 
FOR PT 

08/19/86 13:30 08/19/86 13:30 0.00 STARTED/SECURED 34 
FCU FOR PT 

08/19/86 13:40 08/19/86 13:40 0.00 STARTED/SECURED 35 FCU 
FOR PT 

08/19/86 13 :50 08/19/86 13:50 0.00 STARTED/SECURED 
32 FCU FOR PT 

09/11/86 08:30 0911/86 
10:30 2.00 3PT-M63 FOR 32 FCU 

09/11/86 100 09/11/86 11:30 1.00 3PT-M63 FOR 31 FCU 

10/11/86 11:05 10/11/86 11:45 0..67 3PT-M63 FOR 31 FCU 

10/11/86 11:45 10/11/86 12:45 1.00 3PT-M63 FOR 32 FCU 

05/05/87 08:51 05/08/87 09:30 72.65 STARTED/SECURED 31 
FCU FOR PT 

05/05/87 08:51 05/06/87 09:30 72.65 STARTED/SEC1RED 32 
FCU FOR PT 

05/05/87 08:51 05/08/87 09:30 72.65 STARTED/SECURED 33 
FCU FOR PT 

0-575/87 08:51 05/08/87 09:30 72.65 STARTED/SECURED 34 
FCU FOR PT 

05/05/87 08:510 887 09:30 72.65 STARTED/SECURED 
35 FCU FOR PT 

11/12/87 08:13-111287 
12:17 4.07 3PT-M63 FOR 32 FCU 

11/12/87 12:17 11/287 
14:04 1.78 3PT-M63 FOR 31 FCU 

01/ 5/88 08:17 0/05/88 10:44 245 3PT-M63 FOR 32 FCU 

01/05/88 11:00 01/05/88 13:55 2.92 3PT-M63 FOR 31 FCU 

02/28/88 23 30 02/29/88 01:35 2.08 3PT-M63 FOR 32 FCU 

02/29/88 01:35 02/29/88 03:30 1.92 3PT-M63 FOR 31 FCU 

04/30/88 00:50 04/30/88 02:50 2.00 3PT-M63 FOR 31 FCU 

04/30/88 02:50 04/30/88 04:!50 2.00 PT-M63 FOR 32 FCU 

07/16/88 19:05 07/16/88 21:55 2.83 STARTED/SECURED 34 
FCU FOR PT 

08/11/88 13:17 08/11/88 13:26 0.15 3PT-M63 FOR 32 FCU 

08/11/88 13:26 08/11/88 14:08 0.70 3PT-M63 FOR 31 FCU 

11/29/88 13:40 11/29/88 13:40 0.00 STARTED/SECURED 32 
FCU FOR PT 

1 -- 2/988 09:48 122/88 19:48- 
1.00-3,T-M63 FOR 31 FCU 

070/8 2:bU 789 15:04 - 2.98 3PT-M63 FOR 31 FCU 

072289 12:2------8 0-7/2-2/89 12:28 0.00 STARTED/ SE CUR"ED .32 FC; FO TESTING 

S0--/11/ 90 08:50 0/1/90 15:20- 
6. 50 STARTED/SECUE 2FUFRTS 

11/14/90 14:28 11/14/90 14:30 0.03 STARTED/SECURED 34 
FCU FOR PT 

112/ 90 08:54 16 /9/90 13:28- 28.57 STARTED/SECURED 33 
FCU FOR PT
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0 Table F6 Surveillance Test (ST) Performance Log

System Test # 

CFC 3PT-M63 

CFC 3PT-M68A 

CFC 3PT-M68A 

CFC 3PT-M68A 

CFC 3PT-M68B 

CFC 3PT-M68B 
CFC 3PT-Q53 

CFC 3PT-Q53 

CFC 3PT-R90B 

CFC 3PT-R90B 

CFC 3PT-R90B 

CFC 3PT-R90B 

CFC 3PT-R90B 

CFC 3PT-R90B 

dS-S 3PT-CS22 

ES-S 3PT-CS22 

CESS 3PT-CS22 

CESS 3PT-M17 

CSS 3PT-M17 

SS 3PT-M17 

CESS PT-M17 

CSS 3PT-M17 

CS S 3PT-M17 

CS-S 3PT-MI7 

CS 3-PT-M17 

CSS 3PT-M17 

CSS -3PT-M17 

CESS 3PT-M17 

CaSS 3PT-M17 

CS 3PT-M17 

CS S 3PT --M1 7 

C S -3PT --M1 7 

CSS 3NPT-M17 

CSS 3PT-M17 

CSS 3 PT-M17 

CSS 3PT-M17
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m

START DATE 

12/09/90 13:56 

01/06/90 08:30 

05/07/90 08:35 

07/26/90 16:30 

01/13/90 09:10 

08/04/90 08:57 

04/03/86 02:35 

04/03/86 02:55 

02/06/89 16:25 

02/06/89 16:27 

02/06/89 16:29 

02/06/89 16:34 

02/06/89 17:47 

12/21/89 00:20 

06/26/85 12:57 

0-8/10/86 10:32 

0-8/10/86 11:29 

01/03/85 05:00 

01/03/85 06:03 

02/01/85 17:42 

0270 1/85 20:13 

0-3 /04/85 02:15 

3-/04/85 04:48 

04/02/85 17:45 

04/02/85 20:15 

05/03/85 02:24 

05/03/85 03:55 

05/17/85 01:25 

5/17/85 02:15 

06/25/85 13:2E 

08/25/85 13:15 

08/25 /85 15 :1 i 

0--6-8/25/85 16:0! 

08/26/85 17:2i 

08/26/85 18:4( 
!85 19:2

08/26/85 19:2 
09/14/85 17:01

END DATE 

12/10/90 10 

01/06/90 13 
05/07/90 08 

07/26/90 19 

01/13/90 05 

08/04/90 11 

04/03/86 02 

04/03/86 03 

02/06/89 16 

02/06/89 16 

02/06/89 16 

02/06/89 16 

02/06/89 1

12/21/89 0' 

06/26/85 12 

08/10/86 1 

08/10/86 1 

01/03/850 
01/03/85 0 

02/01/85 1 

02/01/85 2 

03/04/85 0 
036 /04/85 0 

04/02/85 1 

04/02T/85 2 

05/03/85 0 

05/03/85 0 

05/17/85 0 

06/25/85 1 

-08/25/85 1 

08/25/85 1 

08/25/85 1 

08/26/85 1 

08/26/85 1 

7 108/26/85 

01 09/14/85

DURATION E DESCRIPTION  

:36 20.17 STARTED/SECURED 35 FCU FOR PT 
SRO 

:0 5.33 3PT-M68A 
SRO 

:35 0.00 3PT-M68A 
SRO 

:56 3.43 3PT-M 
SRO 

: 0.00 3PT-M68BSR 

-47 2.83 3PT-M68B 
R 

:45 0.17 STARTED/SECURED 31 FCU FOR PT-Q53SR 

:05 0.17 ECURED 33 FCU FOR PT-Q53R9 
RO 

:27 0.03 BUMPED 31 FCU FOR PT-R90B 

7:49 0.03 BUMPED 32 FCU FOR PT-R90B 
SRO 

6:31 0.03 BUMPED 33 FCU FOR PT-Rg0B 
-- R 

36 0.03 BUMPED3FC FOR PT-R90BSR 

7:4 0.3 MPED 34 FCU FOR PT-R90B 

:55 0.58 FCU PT (3PT-R90B) 
SRO 

3:18 0.35 STARTED/SECURED 31 CSP FOR 3PT-CS-22 
SRO 

0:53 0.35 STARTED/SECURED 31 CSP FOR 3PT-CS-22 (CSP AND CHECK VLVS) SR0 

1:47 0.30 STARTED/SECURED 32 CSP FOR 3PT-CS-22 
SRO 

5:18 - 0.30 STARTED/SECURED 31 CSP FOR 3PT-M17 
SR 

0:35 0.28 STARTED/SECURED 32 CSP 
FOR PT 

8:00 0.30 STARTED/SECURED 31 CSP 
FOR PT 

0:29 0.27 STARTED/SECURED 32 CSP 
FOR PT 

2:33 0.30 STARTED/SECURED 31 CSP FOR PT 
SRO 

5:05 0.28 STARTED/SECURED 32 CSP FOR PT 
SRO 

8:00 0.25 STARTED/SECURED 31 CSP FOR PT 
SRO 

L:34 0.33 STARTED/SECURED 32 CSP FOR PT 
SRO 

2:51 0.45 STARTED/SECURED 31 CSP FOR PT 
SRO 

1:22 0.45 STARTED/SECURED 32 CSP FOR PTSR 

)1:45 0.33 SRTED/SECURED 31 CSP FOR PTSR 

)2:40 0.35 STARTED/SEC'URED 32 CSP FOR PTSR 

3:51 0.42 STARTED/SECURED 32 CSP FOR 3PT-MI7 
-- R 

13:23 0. 07 STARTED /SECURED 31CPFOR PTSR 

15:30 0.33 STARTED/SECURED 31 CBSP FOR PT 
-- R 

1623 0.30 STARTEDSEUED 32 CBSP FOR PTSR 

17:45 0.42 STARTED/SECURED 32 CBSP FOR PTSR 

18:43 0.05 STARTED/SECURED 31 CBSP FOR PT 
-- R 

L9:34 0.12 STARTED/SECURED 32 CBSP FOR PTSR 

17:20 0.33 STARTED/SECURED 32 CSP FOR PTSR



Table F5 Surveillance Test (ST) Performance Log 

System Test # START DATE JEND DATE DURATION vENT DESCRIPTION 
Source 

CSS 'PT-M17 09/14/85 18:10 09/14/85 18:30 0.33 STARTED/SECURED 31 CSP FOR PT 
SRO 

CSS 3PT-M17 09/30/85 10:05 09/30/85 10:20 0.25 STARTED/SECURED 31 CSP FOR PT 
SRO 

CSS 3PT-M17 09/30/85 10:40 09/30/85 10:55 0.25 STARTED/SECURED 32 CSP FOR PT 
SRO 

CSS 3PT-M17 10/29/85 04:25 10/29/85 04:42 0.28 STARTED/SECURED 31 CSP FOR PT 
SRO 

CSS 3PT-M17 10/29/85 05:15 10/29/85 05:33 0.30 STARTED/SECURED 32 CSP FOR PT 
SRO 

CSS 3PT-M17 11/25/85 02:42 11/25/85 03:07 0.42 STARTED/SECURED 31 CSP 
SRO 

CSS 3PT-M17 11/25/85 03:43 11/25/85 04:03 0.33 STARTED/SECURED 32 CSP I SRO 

CSS 3PT-M17 12/24/85 16:38 12/24/85 16:50 0.20 STARTED/SECURED 31 CSP FOR PT 
SRO 

CSS 3PT-MI7 12/24/85 17:15 12/24/85.17:30 0.25 STARTED/SECURED 32 CSP FOR PT 
SRO 

CSS PT-M17 01/07/86 01:22 01/07/86 01:38 0.27 STARTED/SECURED 31 CSP FOR PT 
.5O 

CSS 3PT-MI7 01/23/86 10:05 01/23/86 10:30 0.42 STARTED/SECURED 31 CSP FOR PT ___ 

CSS 3PT-M17 01/23/86 11:00 01/23/86 11:20 0.33 STARTED/SECURED 32 CSP FOR PT 
7 SRO 

CSS 3PT-M17 02/22/86 02:34 02/22/86 02:53 0.32 STARTED/SECURED 31 CSP FOR PT 

CSS 3PT-M17 02/22/86 03:34 02/22/86 03:50 0.27 STARTED/SECURED 32 CSP FOR PT 
TSl_ 

CSS 3PT-M17 03/08/86 01:51 03/08/86 02:12 0.35 STARTED/SECURED 31 CSP FOR 3PT-M17 
SRO 

ESS 3PT-M17 03/31/86 16:56 03/31/86 17:12 0.27 STARTED/SECURED 31 CSP FOR PT 
SRO 

r 3PT-M7 /31/86 17:50 0331/86 18:10 0.33 STARTED/SECURED 32 CSP FOR 
PT 

CSS 3PT-M17 04/23/86 02:0 04/23/86 02:20 0.33 STARTED/SECURED 31 CSP FOR PT 
SRO 

CSS 3PT-M17 04/23/86 02:55 04/23/86 03:15 0.33 STARTED/SECURED 32 CSP FOR PT 
SRO 

CS S 3PT-M17 0186 12:05 05/12/86 12:15 0.17 STARTED/SECURED 31 CSP FOR PT 
SRO 

CSS 3PT-M17 05/12/86 12:45 05/12/86 13:00 0.25 STARTED/SECURED 32 CSP FOR PT 

CSS 3PT-M17 05/22/86 08:38 05/22/86 16:10 7.53 3PT-M17 (CSP FUNCTIONAL) 
SRO 

CSS 3PT-M17 05/22/86 09:50 05/22/86 10:05 0.25 STARTED/SECURED 32 CSP 
SRO 

3PT-M17 05/2/86 10:19 05/22/86 10:35 0.27 STARTED/SECURED 31 CSP 
SR 

CSS 3PT-M17 0-6/21/86 01:00 06/21/86 01:17 0.28 STARTED/SECURED 32 CSP FOR PT 

CSS 3PT-M17 -121/86 01:472 /1/86 0:03 0.23 STARTED/SECURED 31 CSP 
FOR PT 

ESS 3PT-MI7 07/24/86 01:53 0/2/86 02:11 0.30 STARTED/SECURED 31 CSP FOR 3PT-MI7 
-R 

dS 3PT-MI7 -672486 02:57--7/24/86 03:18 0.35 SATED/SECURED 32 CSP FOR 3PT-MI7SR 

3E S -P T -MI17 08/22/86 18:15 08/22T86 18:32 .0.28 STARTED/SECURED 31 CSP FOR PTSR 

- S 3PT-M17 09/21/86 02:20 C/2/86 02-37 0.28 STARTE/SECURED 31 CSP FOR PTSR 

--- TT -M/21/86 03:20 09/21/86 03:35 0.25 STARTED/SECURED 32 CSP 

3ES PT-M7 1-0/1)/86 18:29 -f/19/86 1847 0.30 STARTED/SEURED 31 CSP 
U 

3d S P T -MI17 -i-/19/86 1951 i- 719/86 20:03 0.20 STARTED/SECURED 32 CSPSR 

C 3PT-M 7 -i ' 8 8 0 4 6 0 : 3 0.27 STARTED/SE URED 31 CSP FOR PTSR 

C 3PT-M 7 /i 1 86 01:18 i- 7 -8 133 0.2 5 S TATED/SECURED 32 CSP FOR PTSR 

C 3PT- 17 /-71 86 04:13 /-178/86 04:32 0.32 T TED/SECURED 31 CSPSR 

CS 3PT-MI7 112/18/86 05:52-1 /6 06:1 0. 30-STARTED/SECURED 32 CSP



Table F5 Surveillance Test (ST) Performance Log

- r . ~ -- -r.,.. ~ r~'DRTN~. EVENT DESCRPTION?, fSource

-7

1M1 ~7

START UATh
S ste oI-s # STR DATE~ ~Ts nI~~~~~~~~ SRO. 1.~l ll711Il~

ni/il/Al 02~11I 01/17/87 02:287j ti n 01/1TA7/87kUKJA. 01: 30k 01/7/8 01:

1 arM1--- - - -. -.- -'~- -r,~~~ ' 01/17/87f~LUILJ 02:1 01178 02:28
Dm.-M1 ~ 02/17/87 18:17 02/17/87 18:37

-3.,T.... 02/17/87 18:17
3P'

3 PT-MI 
3 PT-M1 

Y7f'TM

7

.7

03/20 
n0 /In

/87 18:481 03/20/87 19:03
n/0. 91.00

T.bbA1LJ-AU~L 7 02/7/8 19:28 02178719

/8 03/0/7 19:03-----
03/20/87 21:15

-- /8 210 0/0/7211
AL/il/Al 14:301 04/17/87 14:48

3PTM1 I - .n ,v
3PT-M17 

3PT-M17 

3PT-M17 

3PT-M17 

3PT-M17 

3PT-M17 

3PT-M17 

3PT-M17 

3PT-M17

__________ 4/17_/_ 7 1:45 &.~-.. ~,-,

05/17/87

07/ Al/R7

11 :23

1l.-nl

05/17/87 11:46
5/1 : --- STARTED/SECURED 31 CSP 87 6 SRO

..... .. : 23 0.32/8 STREDSCUE:346] URk'
0101/81 19:24

1 7/07/87 1905 07/07/87 19:24 0. STARTED/SECURED 31 CSP FOR PT S -R0
19:51 07/07/87 20:10

11 /0.1 91 *flE~ flR/17/87 21:25

08/17/87 21:05 68/17/87 21:25'

CBS 

CS

CS 

CSS 

CSS 

CSS 

CEB-S 

-CBS
08/19/87 05.12

CSS 3PT-M17 09/17/87 03:15 

CSS 3PT-M17 09/17/87 04:15 

CSS 3PT-MI7 10/18/87 19:30 
CSS 3PT-M17 10/18/87 20:10 

CSS 3PT-M17 11/17/87 20:08 

CSS 3PT-M17 11/17/87 21:16 

CSS 3PT-M17 12/16/87 01:24 

CSS 3PT-M17 12/16/87 02:29 

CSS 3PT-M17 12/30/87 10:39 

CSS 3PT-M17 01/10/8810:20 

CSS 3PT-M17 01/10/88 11:28 

CSS 3PT-M17 02/11./88 02:50 

CSS 3PT-M17 02/11/88 03:30 

CSS 3PT-M17 03/06/88 02:16 

CSS 3PT-M17 03/06/88 03:15 

CSS 3PT-M17 04/06/88 01:22 

CSS 3PT-M17 04/06/88 02:22 

CSS 3PT-M17 05/05/88 04:48 

CSS 3PT-M17 05/31/88 10:32 

S S 3PT-M17 05/31/88 11:38 

CSS 3PT-M17 4/88 02:58

08/19/87 05:30

07/87ST19:51S07/07/87 20:10'
6 8 210 08/17/87,21:2

03 55 08/19/87 04:14 0 i/19/ ,

]___________________________________ - ~ - - . - - - -

09/1 7/A7 0l3:40
7/87 ~ 03 :- -- -41

09/17/87 04:35 0.33 STARTED/SECURED 32 CSP FOR PT

10/18/87 19:45

10/18/87 20:30 

11/17/87 20:30

i1/17/87 21:36 

12/16/87 01:39
I

0.25I5TARTED/Sk~CUR~U 3± L~k'

0.33 STARTED/SECURED 32 CSP
0.37 STARTED/SECURED 31 CSP FOR 3PT-M17 

0.33 STARTED/SECURED 32 CSP FOR 3PT-M17

0.-5STARTED/SECURED 31 CSP FOR PT 

I I ~ I___ ___ ___ ___ __ST____TED/SE__ 
__ED__32___CS____FOR__ 

__T

12/16/87 02:44 0.25 

12/30/87 11:03 0.40-FSTARTED/SECURED 32 CSP FOR PT STARTED/SECURED 32 CSP FOR PT

0.32ISTARTED/SECURED 31 CSP

0 

1 10 8 10.  01/10/888 10:39

0.27 STARTED/SECURED 31 CSP FOR PT
02/11/88RT03:EC06-t-3

F
tol/lo/AB 10:39[

01/10/88 11:43
02/11/88 03:061

02/11/88 03:45
1 - i . T

0.27 

0.33 

0.27 

0.48

STARTED/SECURED 32 CSP FOR PT 

S§TARTED/ SECURED 31 CSP FOR 3PT-M17 

STARTED/SECURED 32 CSP FOR 3PT-M17 

SATDSCURED 32 CSP FOR PT

STARTED/SECED 31 CSP FOR PT

STARTED/SECURED 31 CSP FOR PT

1 03/06/88 02:35
03/06/88 03:31 

04/06/88 01:42 

04/06/88 02:38 

05/05/88 05:17

05/31/88 10:49 0.28 
05/31/88 11:52 0.23 
n- )A I--/ nl2.1Q I _

F-225

la.t~ U

3PT-M1

On ~ awn

CS 

CS

__________ 7 A I. ,.In.-, 0 4~IsTARr~IJ/~.uuI~jJ 3± L~k'

SRO

SRO

SRO

O

C -RO 

RO 
SRO

SRO

SRO 
SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 
SRO 

SRO 

SRO 

SRO 

SRO 
SRO

0.32 STARTED/SECURED 32 CSP FOR P
0.3 , iRT.. ..... . 31 C•

0.33 STARTED/SECURED 32 C

02 STA'I'EDISECURED 31 CSP08- n .€= n I / 1 / 1 "; 1%4.14

0.30 STARTED/SEURED 32 CSPv

0.4 .. ...... RE 3 C P OR P

T

.. .. 5 ST R E / E E .. .....

0.25 SATED/SECUED 32 CSP

0.25 STRED/SECURED 32 CSPFO PT

0.32 1STARTIED/ SECURED 31 CSP F PT

10/18/87 19:45

1

06/24/88 03 19 0 35

END DATE

0.33 TARTED/SECURED 32 OR PT

0.28 STARTED/SECURED 31CS UFO PTu

0.33 S'IARTE'D/SECURED 31 CS FOR P

0.25 STARTED/SE 1 CSP FOR PTn9/1 / 7 lq" R 02117187 l : J

0.25 STARTED/SECURED 31 CSP FOR PT

25 TARTED/ SECURED 32 CSP FOR PT

0.30 STAR'T'D/SECURED 31 CSP FRu PT

- TA CSP FOR PT 0. 33 RTED/SECUREDna/ / 1 .9 04117187 15:4b

0.33 'I'AM'I"EDI mUU SU 1 umF
0

In • 1") n /1'7/R'7 1N Z2

SR
0.38 STARTED/SECURED 32 CSP

€



Table F5 Surveillance Test (ST) Performance Log 

ytTst---TART DATE END D--TE DURATION EVENT DESCRIPTIONSore 

SS PT-M 1 6/488 04:00 062488 04:19- 0.3 S--TRTED/SECURED 32 CSP FOR PT 
SRO 

3PT-MI - 07/1 /88 01:20 0711/8 01:45- 0.42 STARTED/SECURED 31 CSP 
SRO 

CS-- 3PT-MI7 0711'88q 027 1/88 03:07 -0.32 STARTED/ SECURED 32 CSP 
SRO 

CSS-- 3PT-MI71 0-7U 8 01:56 8 0:6 0.33 STARTED/SECURED 31 CSP 
SRO 

d --- 3PT-MI7 071288 02:57-6'28 015 0.30 SATED/SECURED 32 CSP 
SRO 

_E ------ 086/ 88 00:55 00-60/88 01:12 0.28 STARTED/SECURED 32 CSP FOR 3PT-MI7 
SRO 

_S S 3P-1 80/88 01:37 0-60/80:3 02 TRE/EUE 1CPFOR 3PT-MI7 
SRO 

dS--- 3PT-MI7 08087/88 10:30 0-8/3-0/88 10:46 0.27 STRE/EURED 31 CSPSR 

C ----3PT-MI 08/ 30/88 11:29 0-08730/88 11;45 0.7SARE/EURED 32 CSP 
SRO 

C 3----PTMI7  -6-723/8801:-02 -609/23/8801:-20 - 0.30 STARTED/SECURED 31 CSP FOR 3PT-M17 
SRO 

C S 3PT-M17 0-9123188 01:-50 -6-/23/88 02 -10 0.33 STARTED/SECURED 32 CSP FOR 3PT-MI7 
SRO 

3-S--- 3PT-MI7 -io/1/88 01-09 i19/88 01:29 -0.33 STARTED/SECURED 31 CSP FOR 3PT-MI7SR 

- ---3PT-MI7 -7-/8015
-  18  02: 15 0.37 STRE/EUE 2CPFR3TM7SRO 

ES - ---3PT-M17 I- 7/14/88 03:10 111488 03:30- 0.33 STARTED/SECURED 31 CSP FOR 3PT-MI7 
SRO 

S---3P-M7 -i7 '8 4:0-/1/8 4:20 0.33 STARTED/SECURED 32 CSP FOR 
3PT-MI7SR 

3E- P T -MI17 -f--0988 01:20 -f2/09/8801-:37 0.28 STARTED/SECURED 31 CSP FOR 3PT-MI7 
SRO 

TPT-1 -i2/09/88 02:10 -76880:7 0.28 STARTED/SFCURED 32/0/8 02-27 
PTMI SRO 

S-S-- 3PT-MI7 0 !9 02 :45 0--0 /89 03:-05- 0.33 STARTED/SECURED 31 CSP 
R--O

-6-1/2/89 
3-37SRO 

S---- 3PT-MI7 --l/289 0318 0- 0/90:7 0.32 STARTED/SECUE32CPR--

SS 3PT-MI7 H/2/89 20:15 2-67/89 20 : 35 0. 3 3 S§ TED/SECURED 31 CSP FOR PTSR 
• 

SRO 

SS-- --PT-MI7 '92:55 01/267/89 21:13 - 0.30 STATED/SECURED 32 CSP -SR--

SS- PT-M17 021789 10:05 0/7/89 10:43 0.63 STATED/SECURED 31 CSP-SR-O 

S-S-- PT-MI7 02/7/- 89 11:40 0/7-/89 11:50 0.17 STARTED/SECURED 31 CSP 
SRO 

SS 3PT-M17 0-60/8 702 0606
89 17:19 0.28 STARTED/SECURED 31 CSP FOR 3PT-M17 

SRiO 

S-S-- 3PT-MI 7 0-C -C/89 1-7:40I U060/89 17:58 - 0.30 STRE/EUE 2 CSPSR 

SS 3PT-MI7 0-0770' 0358 -01/ 89 04:20 0.37 STARTED/SECURED 31 CSP FOR 3PT-MI7 
SRO 

ESS 3 fT-M7 0-670 8900589525 .3 STARTED/SECURED 32 CSP FOR 3PT-MI7 
SRO 

dSS-- 3PT-MI7 072689 09:59 6/89 10:20 0.35 STARTED/SECURED 31 CSP 
SR---O 

_ SS- 3PT-MI7 07/2960/ 0 789 10055- 0.28 STARTED/SECURED 32 CPSRO 

S PTM7 -71/99:5-- /90:7 03 STARTED/SECU RED 31 CSP 
SR---O 

S 3PT-MI7 08 1/89 90 5 0 8/1 89 09:57 0.37 STARTED S C R D 3 S 
R--

.... 
SRO 

CdSS -3PT-MI7 091289 20:44 9-/12/ 89 21:02 0.30 STARTED/SECURED 32 CSP FOR PTSR 

CSS ,PT-MI7 09/271/89 03:41 0/2/89 03:5" 
.7STTE/CRD 32 CSP 

SRO 

CS- 3PT-MI7 101/89 09:45 01/89 10:06- 0.35 STARTED/SECURED 31 CSP FOR PT 
-S--

i0SP - -710/15/9 10!:56 1 1589 11:15 0.32 SATDECED32 CSP FOR PT 
5 
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Table F5 Surveillance Test (ST) Performance Log

system Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

CSS 3PT-M17 11/09/89 01:21 11/09/89 01:40 0.32 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 11/09/89 01:57 11/09/89 02:16 0.32 STARTED/SECURED 32 CSP FOR PT SRO 

CSS 3PT-M17 12/03/89 01:52 12/03/89 02:15 0.38 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 12/03/89 02:40 12/03/89 03:00 0.33 STARTED/SECURED 32 CSP SRO 

CSS 3PT-M17 12/27/89 09:42 12/27/89 09:58 0.27 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 12/27/89 10:12 12/27/89 10:34 0.37 STARTED/SECURED 32 CSP FOR PT SRO 

CSS 3PT-M17 01/20/90 10:23 01/20/90 10:42 0.32 STARTED/SECURED 31 CSP SRO 

CSS 3PT-M17 01/20/90 11:43 01/20/90 12:03 0.33 STARTED/SECURED 32 CSP SRO 

CSS 3PT-M17 02/13/90 15:30 02/13/90 20:35 5.08 3PT-M17 (CSP FUNCTIONAL) SRO 

CSS 3PT-M17 02/13/90 19:04 02/13/90 19:28 0.40 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 02/13/90 19:56 02/13/90 20:15 0.32 STARTED/SECURED 32 CSP FOR PT SRO 

CSS 3PT-M17 03/11/90 02:13 03/11/90 02:29 0.27 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 03/11/90 03:55 03/11/90 04:10 0.25 STARTED/SECURED 32 CSP FOR PT SRO 

CSS 3PT-M17 03/21/90 16:37 03/21/90 16:58 0.35 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 03/21/90 17:26 03/21/90 17:42 0.27 STARTED/SECURED 32 CSP FOR PT SRO 

CSS 3PT-M17 04/14/90 18:30 04/14/90 18:50 0.33 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 04/14/90 19:13 04/14/90 19:40 0.45 STARTED/SECURED 32 CSP SRO 

CSS 3PT-M17 05/08/90 03:03 05/08/90 03:19 0.27 STARTED/SECURED 31 CSP SRO 

CSS 3PT-M17 05/08/90 03:37 05/08/90 03:58 0.35 STARTED/SECURED 32 CSP SRO 

CSS 3PT-M17 06/02/90 13:22 06/02/90 13:40 0.30 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 06/02/90 14:28 06/02/90 14:49 0.35 STARTED/SECURED 32 CSP SRO 

CSS 3PT-MI7 06/27/90 09:13 06/27/90 09:36 0.38 STARTED/SECURED 31 CSP FOR PT SRO 

CSS, 3PT-M17 06/27/90 09:48 06/27/90 10:08 0.33 STARTED/SECURED 32 CSP SRO 

CSS 3PT-M17 07/21/90 09:25 07/21/90 09:43 0.30 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 07/21/90 10:22 07/21/90 10:42 0.33 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 08/10/90 12:46 08/10/90 13:06 0.33 STARTED/SECURED 31 CSP SRO 

CSS 3PT-M17 08/10/90 13:28 08/10/90 13:47 0.32 STARTED/SECURED 32 CSP SRO 

CSS 3PT-M17 09/03/90 01:56 09/03/90 02:13 0.28 STARTED/SECURED 31 CSP FOR PT SRO 

CSS PT-Mi7 09/03/90 02:28 09/03/90 02:47 0.32 STARTED/SECURED 32 CSP FOR PT SRO 

CSS 3PT-M17 09/22/90 10:07 09/22/90 10:25 0.30 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 09/22/90 10:56 09/22/90 11:15 0.32 STARTED/SECURED 32 CSP SRO 

CSS 3PT-M17 12/03/90 09:50 12/03/90 10:10 0.33 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 12/03/90 10:35 12/03/90 10:55 0.33 STARTED/SECURED 32 CSP SRO 

CSS 3PT-M17 12/03/90 14:45 12/03/90 14:54 0.15 STARTED/SECURED 32 CSP FOR PT SRO 

CSS 3PT-M17 12/03/90 15:09 12/03/90 15:25 0.27 STARTED/SECURED 31 CSP FOR PT SRO 

CSS 3PT-M17 12/29/90 20:22 12/29/90 20:41 0.32 STARTED/SECURED 31 CSP FOR PT 
SRO 

CSS 3PT-M17 12/29/90 21:14 12/29/90 21:31 0.281STARTED/SECURED 32 CSP FOR PT 
SRO
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Table F5 Surveillance Test (ST) Performance Log 

DATE 
3P- 

7 0/2'i 9:3 1 /9 95J 02 T ,M EUE 1 CSP FOR PTSR 

01/227/91 10:CU30STED 
32 CSP FOR PT 

, PT-MI7 012/11:003 
A DSCURED 31 CSP FORRP 

CS P- 7 0 /6/1 011 21/91 01 : 3.UE 32 CS OR PT 
SR O 

ARE91CU:: ED 3 CSP F 

CT-M17 0/29 18 03 2/91 19 : 46 0.2 35STR .DCURED 31 CSP 
SRO 

03 /11:70/291 19:4 0.28 TAT .SCURED 32 CSP FOSPR......  

PT-M17 ~ ~ ~ 0/2/91 14:12....... 

,.. --

Ss 3 T -M 1 327 91 13 : 5R0ED 31 CSP .. .  

3P -1 0/591 12:4 040 /91 123 00 02 ATDSCURED 32 CSP............-- 
,O 

sEsE 3 OR PT 
0 4 2 9 9 1 1 9 0 0R E 0 .5 S T A R T E D. 

...........-- ..  

S s 3 T - 1 0 ' : 1 : 7 0 ./9 1 1 9 : 0 3 S T :i = - x 3 2 C S P F O R P T 
... ... ............}- " < , -

Ss 
91 1 

1 ::I SP FOR PT 
............... ..  

0.4 TATEEC& ED -32+ 
052/11:90/591 1903 

SR 

CSTARTE 17SECURED 
32 O PT SR 

0525 91 20 3 5SR----IAI--
C 3 17 0/59 201 34 0 3 TMI 31 CSP FOR PT -I - SR 

,T- 1 1/91 2090 0 6ECURE
T

D
1  -------- S 

SR-"F-R--

'SECT 1 6/9URED 
31 CSP FOR PT- 7 SR 

8/ 5 9 09 5 08 0 /91 107: 09 C0
T -

2
1 

STARTED/-- 
SRO 

CS P -1 
.2 TRE/ ECURED 32 CSP FOR PT -M 7 

- S--0

,S 3T-MI7 080/ 0:70/5 91 10:5STR ECU ED 31 CS O T- 7 
9 SR----

3PT Q2 (CONT8/ 
9 3 8 0 / 0/ 1 0 : 5 . E SP FORC V --PST- -- - - SR 

83 01O 8/3/106 0.0STRE 

88S 3P881 092/11:0 92/1 1:1 1. pT-Q24 SPA CSHVAVS i... 
R 

ILVE 
CALIBRATION)M 

C85 153CR 1 5------------- 
SRO 

CSSCP-R17 /1 0 : 01/8910:4 0. PCR9 TANK UK 
SRO 

C-R 
90 

M15 11129 17C-R9 
(BORI A I LEEL 

SR---

'C-R M17 
15/ 3P-1 

1SE 
PUM 

1/12/9 182 
: 

SR----O 

3 J 1 / 7 9 38:3F.38 PURTEDTEST)ED 31-CS------1 SRO 

:15 (BIT2 VA LVES 15 AB)"--' 

CS 3P -Q24 4/08/8 01:1 04 o /88 01 : 0 0 
R 

CSS 3T-.Q2 03/1/88 0:00 0/19/8 01 :00 0.0 3 -228CN LVLCLI IN R



Table F5 Surveillance T 9 (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

CVC 3PT-Q40 06/26/90 05:30 06/26/90 05:30 0.00 3PT-Q40 (BIT RECIRC VALVES 1851 A & B) SRO 

CVC 3PT-Q62 04/29/88 07:45 04/29/88 07:45 0.00 3PT-Q62 (CHGP) SRO 

CVC 3PT-Q62 12/31/88 10:40 12/31/88 11:04 0.40 STARTED/SECURED 31 CHGP FOR 3PT-Q62 SRO 

CVC 3PT-Q62 12/31/88 11:03 12/31/88 11:26 0.38 STARTED/SECURED 33 CHGP FOR 3PT-Q62 SRO 

CVC 3PT-Q62 05/24/91 09:50 05/24/91 10:23 0.55 STARTED/SECURED 32 CHGP FOR 3PT-Q62 SRO 

EDG 3PT-A14 06/20/91 08:14 06/20/91 08:52 0.63 3PT-A14(EDG SPRINGKLER TEST) SRO 

EDG 3PT-SA12 12/27/88 09:26 12/27/88 12:26 3.00 3PT-SA12 DG'S HEAT DETECTORS FUNC SRO 

EDG 3PT-V16A 01/10/85 20:07 01/10/85 21:10 1.05 31 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16A 01/17/85 07:50 01/17/85 09:15 1.42 STARTED/SECURED 31 EDG FOR MAINTENANCE PM SRO 

EDG 3PT-V16A 02/03/85 19:39 02/03/85 21:07 1.47 STARTED/SECURED 31 EDG FOR PT SRO 

EDG 3PT-V16A 02/28/85 03:28 02/28/85 04:45 1.28 31 EDG IN SERVICE FOR PT SRO 

EDG 3PT-V16A 03/23/85 19:50 03/23/85 20:55 1.08 31 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16A 04/17/85 01:55 04/17/85 03:00 1.08 31 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16A 04/25/85 15:54 04/25/85 16:58 1.07 31 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16A 05/12/85 02:38 05/12/85 03:42 1.07 31 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16A 06/04/85 00:37 06/04/85 01:39 1.03 RAN 31 EDG FOR PT SRO 

EDG 3PT-V16A 07/01/85 08:20 07/01/85 09:25 1.08 STARTED/SECURED 31 EDG FOR PT SRO 

EDG 3PT-V16A 08/18/85 11:17 08/18/85 12:15 0.97 31 EDG ON/OFF BUS SRO 

EDG 3PT-V16A 09/13/85 11:10 09/13/85 12:15 1.08 31 EDG IN SERVICE FOR PT SRO 

EDG 3PT-V16A 10/05/85 12:22 10/05/85 13:26 1.07 31 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16A 10/28/85 20:35 10/28/85 22:05 1.50 STARTED/SECURED 31 EDG FOR PT SRO 

EDG 3PT-V16A 11/14/85 20:42 11/14/85 22:00 1.30 31 EDG IN SERVICE FOR OPERABILITY TEST SRO 

EDG 3PT-V16A 12/09/85 12:40 12/09/85 13:50 1.17 RAN 31 EDG FOR PT SRO 

EDG 3PT-V16A 01/02/86 18:13 01/02/86 19:28 1.25 RAN 31 EDG FOR PT SRO 

EDG 3PT7V16A 01/26/86 03:00 01/26/86 04:15 1.25 RAN 31 EDG FOR PT SRO 

EDG 3PT-V16A 02/11/86 18:30 02/11/86 19:40 1.17 STARTED/SECURED 31 EDG FOR PT SRO 

EDG 3PT-V16A 02/13/86 19:40 02/13/86 21:20 1.67 STARTED/SECURED 31 EDG FOR PT-V16 (DG FUNCTIONAL) SRO 

EDG 3PT-V16A 02/20/86 20:00 02/20/86 21:05 1.08 31 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16A 03/15/86 15:45 03/15/86 16:46 1.02 RAN 31 EDG FOR PT-V16 (EDG FUNCTIONAL) SRO 

EDG 3PT-V16A 04/08/86 16:00 04/08/86 18:00 2.00 3PT-V16 (31 DIESEL GENERATOR FUNCTIONAL) SRO 

EDG 3PT-V16A 05/01/86 19:40 05/01/86 20:45 1.08 31 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16A 05/29/86 11:50 05/29/86 12:55 1.08 31 EDG IN SERVICE FOR PT SRO 

EDG 3PT-V16A 06/19/86 02:53 06/19/86 04:00 1.12 31 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16A 07/13/86 09:35 07/13/86 10:45 1.17 STARTED/SECURED 31 EDG FOR PT SRO 

EDG 3PT-V16A 08/05/86 19:05 08/05/86 20:12 1.12 STARTED/SECURED 31 EDG FOR PT-VI6 (EDG FUNCTIONAL) SRO 

EDG 3PT-V16A 08/29/86 00:37 08/29/86 01:42 1.08 STARTED/SECURED 31 EDG FOR PT SRO 

EDG 3PT-V16A 09/22/86 03:00 09/22/86 04:00 1.00 STARTED/SECURED 31 EDG SRO
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#gy e Ts TR DA-TE RMDATE DURATION EVENT DESCRIPTIONSore 

EDG PT --V1 6A 101/86 08:58 ,016/86 1005 1.2 RAN 31 EDG FOR PTSR 

_j-G -PT -V1I6A 110/86 03:21 fr09O/86 04:27- i.i0 RAN 31 EDG FOR PTSR 

ED PT-V6A 122/86 1245 861:8 1.05 RAN 31 EDG FOR PT 
R 

EG 3PT-VI6A -6/187 12:05 /21/87 13:06 1.02 SATED/SECURED 31 EDGSR 

3PT-VI 6 2 '8 95 /48 110 1.22 SATD/SECURED 31 EDG FOR PT 
SRO 

ED PT-VI6A --- /987 00-:05-3/987 01:17 1.20 STARTED/SECURED 31 EDGSR 

-- PT-VI6A -63187 21:11 /8 33 .0STARTED/SECURED 31 EDGSR 

EiDG- 3jPT-VI6A 0--4 /2 5 / 8710:17 04/25/87 11:32 1.25 STATED/SECURED 31 EDG 
S- RO

ED P-VI6A 0T6/24/87 10:.30 06/24T87 1-1:35 -1.08 RAN 31 EDG FOR OPERABILITY TEST 
S -R0 

D-G 3PT-V6 07/13/87 13:20 071/71:35 1.25 RAN 31 EDG FOR PT -RR,..  

ED T-T-VI6A 09q/ 03 /8s7-17:-06 609 / 03 / 8718-0 0 -0. 90 STARTED/SECURED 31 EDG 
+--S-Rb

ED5G 3 PT-VI6A 9-/28/87 00:56 09/87 
.21 .2SATDSCRD31 EDG FOR PT SRO 

E9DG 3 PT-VI 6A 10/16/87 01:20 10/16/87 02:24 1.07 STARTED/SECURED 31 EDG 

E2DG 3PT-VI6A 11/08/87 03:10 11/08/87 04:12 1.03 STARTED/SECURED 31 EDG FOR 3PT-VI6 
I.......  

EDG 3PT-VI6A 12/22/87 04:50 12/22/87 06:01. 1.18STARE/ECURED 31 EDG ,SR_() ? 

E9DG 3jPT-VI6A 01/15/88 01:38 01/15/88t 02d:40 1.0 RAN 31 G FOR PT 
:.. : 

EKDG 3 P T -V16 A 062/ 09 / 8 801.2 5 02/09/88 02:35 -1.17 RAN 31 EDG FOR PT-VI6 
-O 

E -DG 3PT-VI6A 0-63/23/88 02:50 0323/88 04:00 1.17 STARTED/SECURED 31 EDG 
sY' 

"P- -6 
------ --------

ED5G 3P -6 5/08/88 21-35 050/82:8 1.22 RAN 31 EDG FOR 3PT-VI6 

ED-G 3 PT-VI6A 05/2)9/88 21:55 05/2-9/88 23 :00 1.08 STARTED/SECURED 31 EDG FOR PT____ 

ED-G 3PT -V16 A 0--6-7/88 18:.05 0/07/88 19:05 1.00 STARTED/SECURED 31 EDG FOR PT 
SROi 

EDG PT-V6A 07/27/88 04:20 0727/88 05:25 1.08 R31 EDGSRO 

EiDG -3PT-VI6A 08 /16 /88 80 2 .3 6 8/8/8 80 3:-48 1.20 STARTED/SECURED 31 EDG FOR PT 
SRO 

EDG p 3T -V16 A 0(59/04-/ 880 02 14 09/0-/88 03:25 1.18 RAN 31 EDG FOR PT 
SRO 

EiD G 3PT -V16 A 09/21-/88 0-9:40 24- /88 10:42 -1.03 STARTED/SECURED 31 EDG FOR PT S R

ED PT-VI6A - 0/1 /88 -0 9:-26 114/88 10:32 1.10 RAN 31 EDG 
SRO 

iDG PT-VI6A --f --/28802:24 1/288 03:43 1.32 RAN 31 EDG 
S---O 

E-G 3PT-VI6A 11-/23 / 880 00 3 5 '8 140 1.08 STARTED/SECURED 31 EDG FOR PT 
SRO_ 

?g - PT-VI6A 121288 04:09-i2/12/88 05-35 1.43 RAN 31 EDG FOR PT 
SRO9 

3i-G PT-VI6A -f-/31/88 00:35 /3/80:40 1.08 RAN 31 EDG FOR 3PT-VI6 
SROD 

f5G SPT-VI6A 010/89 00:25 -10/8902-05 1.67 A 1EGFR3TV6SRO 

jD P -T-VI6A -61-24/89 20-54 01489 21:56 1.03 STARTED/SECURED 31 EDG 
SROD 

iD Z3PT--VI6A --213 /89 08:-45 021/89 09:52 1.12 RAN 31 EDG FOR PT-- 

-K PT-VI6A 003/89 08 :3 5 030389 09:50 1.25 STARTED/SECURED 31 EDG FOR PT 
SRO 

ED PT-V16A 03/2389 16:04 032389 17:18 1 .2 YTATED/SECURED 31 EDGS0 

3P-V6 3/8 5:.05 3/0/89 15:40 0.58 RAN 31 EDG FOR PT-VI6 
SRO 

EG 3PT-V16A 04/222/89 05 80:30 0.4 STARTED/SECURED 31 EDG FOR 3PT-VI6 SRO 
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System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

EDG 3PT-V16A 05/02/89 17:40 05/02/89 18:50 1.17 STARTED/SECURED 31 EDG FOR PT SRO 

EDG 3PT-V16A 05/21/89 03:15 05/21/89 04:24 1.15 RAN 31 EDG SRO 

EDO 3PT-V16A 06/02/89 19:55 06/02/89 22:44 2.82 STARTED/SECURED 31 EDG SRO 

EDG 3PT-V16A 06/29/89 05:30 06/29/89 06:35 1.08 STARTED/SECURED 31 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16A 07/24/89 02:15 07/24/89 03:00 0.75 STARTED/SECURED 31 EDG (DUE TO OVERHEATING) SRO 

EDG 3PT-V16A 07/25/89 08:07 07/25/89 08:59 0.87 RAN 31 EDG SRO 

EDG 3PT-V16A 08/17/89 01:15 08/17/89 02:30 1.25 RAN 31 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16A 09/10/89 18:50 09/10/89 20:00 1.17 STARTED/SECURED 31 EDG FOR PT SRO 

EDG 3PT-V16A 10/04/89 18:41 10/04/89 19:45 1.07 RAN 31 EDG FOR PT-V16 SRO 

EDG 3PT-V16A 10/16/89 18:58 10/16/89 20:12 1.23 RAN 31 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16A 10/30/89 00:07 10/30/89 01:20 1.22 RAN 31 EDG FOR PT SRO 

EDG 3PT-V16A 11/23/89 02:37 11/23/89 03:50 1.22 RAN 31 EDG SRO 

EDG 3PT-V16A 12/17/89 03:10 12/17/89 04:12 1.03RAN 31 EDG FOR PT-VI6 SRO 

EDO 3PT-V16A 01/11/90 08:30 01/11/90 09:48 1.30 RAN 31 EDG FOR PT SRO 

EDO 3PT-V16A 02/04/90 18:05 02/04/90 19:12 1.12 RAN 31 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16A 02/28/90 02:30 02/28/90 03:36 1.10 RAN 31 EDG FOR PT SRO 

EDG 3PT-V16A 03/26/90 08:30 03/26/90 09:35 1.08 STARTED/SECURED 31 EDG SRO 

EDG 3PT-V16A 05/09/90 18:06 05/09/90 19:35 1.48 RAN 31 EDG SRO 

EDG 3PT-V16A 06/02/90 20:31 06/02/90 21:36 1.08 RAN 31 EDG FOR PT 
SRO 

EDG 3PT-V16A 06/26/90 12:10 06/26/90 13:10 1.00 STARTED/SECURED 31 EDG FOR PT-V16 SRO 

EDG 3PT-V16A 07/25/90 01:34 07/25/90 02:50 1.27 STARTED/SECURED 31 EDG SRO 

EDG 3PT-V16A 08/03/90 17:55 08/03/90 19:10 1.25 STARTED/SECURED 31 EDG FOR PT-V16 SRO 

EDG 3PT-V16A 09/24/90 12:50 09/24/90 14:07 1.28 STARTED/SECURED 31 EDG FOR PT-V16 
SRO 

EDG 3PT-V16A 11/27/90 12:15 11/27/90 14:45 2.50 STARTED/SECURED 31 EDG SRO 

EDG 3PT-V16A 12/20/90 08:08 12/20/90 09:20 1.20 STARTED/SECURED 31 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16A 01/13/91 20:00 01/13/91 20:48 0.80 RAN 31 EDG FOR P T SRO 

EDG 3PT-V16A 01/30/91 12:45 01/30/91 14:02 1.28 RAN 31 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16A 02/06/91 12:30 02/06/91 13:44 1.23 RAN 31 EDG FOR OPERABILITY-ON BUS SRO 

EDG 3PT-V16A 03/02/91 02:35 03/02/91 04:00 1.42 RAN 31 EDG-ON BUS SRO 

EDG 3PT-V16A 03/26/91 09:30 03/26/91 11:00 1.50 RAN 31 EDG FOR PT SRO 

EDG 3PT-V16A 04/05/91 21:05 04/05/91 22:28 1.38 RAN 31 EDG FOR V-16 SRO 

EDG 3PT-V16A 05/26/91 04:28 05/26/91 05:50 1.37 RAN 31 EDG ON BUS 
SRO 

EDG 3PT-V16A 06/18/91 03:20 06/18/91 04:50 1.50 RAN 31 EDG FOR V16 SRO 

EDO 3PT-V16A 07/16/91 12:55 07/16/91 14:33 1.63 RAN 31 EDG FOR RETEST SRO 

EDG 3PT-V16A 08/09/91 01:21 08/09/91 02:36 1.25 RAN 31 EDG FOR 3PT-V16 
SRO 

EDG 3PT-V16A 08/28/91 18:59 08/28/91 20:18 1.32 RAN 31 EDG (ON BUS) SRO 

EDG 3PT-V16A 09/21/91 17:35 09/21/91 19:00 1.42 RAN 31 EDG FOR 3PT-V16 SRO
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Table F5 Survillance Test (ST) Performance Log

System Test # 

EDG 3PT-V16A 

EDG 3PT-V16A 

EDG 3PT-VI6A 

EDG 3PT-V16A 

EDG 3PT-V16A 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 
EDG 3PT-V16B 

EDG 3PT-V16B 

-G 3PT-V16B 

EDG 3PT-VI6B 

EDG 3PT-V16B 

EDG 3 PT-V16B 

ED-G 3PT-V16B 

KE5G 3PT-V16B 

-D- -3PT-V16B 

EG PT-V16B 

DG 3PT-V6B 

EDG 3PT-V16B 
EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 

EDG 3PT-V16B 
EDG 3PT-V16B 

ED-G 3P T- V16 B 

EDG -PT-V16B 

EiDG -3PT-V16B

START DATE 

10/15/91 12:08 

10/30/91 09:23 

11/13/91 08:20 

12/06/91 18:17 

12/30/91 11:54 

01/10/85 11:51 

01/31/85 15:30 

02/28/85 00:29 

03/23/85 18:35 

04/26/85 17:25 

05/12/85 01:25 

06/04/85 02:14 

07/01/85 09:27 

08/10/85 18:00 

09/13/85 09:50 

10/05/85 11:10 

11/13/85 19:35 

12/09/85 10:25 

01/02/86 19:32 

01/26/86 04:20 

--2/20/86 18:50 

0-6311/86 18:17 

03/15/86 13:45 

04/08/86 13:30 

05/ 86 19:50 

05/2)/86 09:45 

06/19/86 04:35 

07/13/86 04:22 

08/06/86 03:28 

08/29/86 17:25 

0-69/22/86 00:58 
10/16/86 01:22 

-1/09/86 02:07 

12/27/86 09:24 

01/2L/87 09:11 

02/14/87 18:20 

03/09/87 01:27

CND DATE D 

10/15/91 13:15 

10/30/91 10:55 

11/13/91 09:52 

12/06/91 19:23 

12/30/91 12:57 

01/10/85 13:08 

01/31/85 16:55 

02/28/85 01:57 

03/23/85 19:40 

04/26/85 18:30 

05/12/85 02:28 

06/04/85 03:20 

07/01/85 10:28 

08/10/85 21:15 

09/13/85 10:55 

10/05/85 12:16 

11/13/85 20:45 

12/09/85 11:30 

01/02/86 20:48 

01/26/86 05:40 

-02/20/86 19:55 

03/11/86 19:07 

03/15/86 14:50 

04/08/86 14:38 

05/o1/86 20:55 

05/29/86 10:45 

06/19/86 05:55 

07/13/86 05:22 

08/06/86 04:40 

--8/29/86 18:30 

09/22/86 01:58 

10/16/86 02:42 

171/09/86 03:13 

12/27/86 10:28 

1/21/87 10:07 

0-2/14/87 19:50 

103/09/87 02:45

4632

URATION 
1.12 

1.53 

1.53 

1.10 

1.05 

1.28 

1.42 

1.47 

1.08 

1.08 

1.05 

1.10 

1.02 

3.25 

1.0 

1.10 

1.08 

1.27 

1.33 

1.08 

0.8: 

1.01 

1.1 

1.0 

1.01 

1.3 

1.0 

1.2 

1.0 

1.0 

1.3 

1.1 

1.0 

0.9 

1.5 

1.3

EVENT DESCRIPTION 
Source 

RAN 31 EDG (ON BUS) 
SRO 

RAN 31 EDG FOR OPERABILITY 
SRO 

RAN 31 EDG FOR V16 
SRO 

RAN 31 EDG FOR V16 
SRO 

RAN 31 EDG FOR PT-V16 
SRO 

RAN 32 EDG FOR 3PT-V16 
SRO 

STATED/SECURED 32 EDG FOR RETEST PTSR 

32 EDG IN SERVICE FOR PT 
S RO 

SRO) 

32 EDG ONIOFF BUS FOR PT 
_ R__ 

32 EOIG ON/OFF BUS FOR PT .. .......... ......... s po

32 EDG ONIOFF BUS FOR PT 
....................i- 6 

RAN 32 EDG FOR PT 
" 

STARTED/SECURED 32 EDG SRO 

32 EDG ON/FF BUS FOR PT 
SRO 

32 EDG IN SERVICE FOR PT.SRO 32 EDG ON/OFF BUS FOR PT "[ 

STARTED/SECURED 32 EDG FOR OPERABILITY RUN 
RN32 EDG FOR PT ...... 0 

RAN 32 EDG FOR PT 
S1 -0o 

RAN 32 EDG FOR PT 
SRO 

8 RAN 32 EDG FOR PT 
SRO 

332 EDG IN SERVICE FOR MAINT PM 
SRO 

8RAN 32 EDG FOR T-I(EGFN IONAL) S RO 

3 32 EDG ON/OFF BUS FOR PT 
SRO 

8 3EDON/OFF BUS FOR PT 
SRO 

T 2 EDG IN SERVICE FOR PT 
S9RO 

3 32 EDG ON/OFF BUS FOR PT 
S--RO 

032 EDG ON/OFF BUS FOR PT 
SRO 

0 STARTED/SECURED 32 EDG FOR PT-VI6 (EDG FUNCTIONAL) S--RO 

8RAN 32 EDG FOR PT 
SRO 

0STARTED/SECURED 32 EDG 
SRO 

3 SARE/SECURED 32 EDG 
SRO 

0RN32 EDG FOR PT 
SRO 

7RAN 32 EDG FOR PT 
SRO 

3STARTED/SECURED 32 EDG 
SRO 

0 STARTED/SECURED 32 EDG FOR PT 
SRO 

0 STARTED/SECURED 32 EDG 
SRO



T Table F5 Surveillance Test (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

EDG 3PT-V16B 04/25/87 11:37 04/25/87 12:44 1.12 STARTED/SECURED 32 EDG SRO 

EDG 3PT-VI6B 05/20/87 11:03 05/20/87 12:05 1.03 STARTED/SECURED 32 EDG FOR TEST GROUP SRO 

EDG 3PT-V16B 05/20/87 12:13 05/20/87 13:14 1.02 STARTED/SECURED 32 EDG FOR TEST GROUP SRO 

EDG 3PT-V16B 06/19/87 11:27 06/19/87 12:40 1.22 RAN 32 EDG FOR PT SRO 

EDG 3PT-V16B 07/12/87 18:16 07/12/87 19:18 1.03 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B '09/03/87 15:57 09/03/87 17:04 1.12 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 09/27/87 19:15 09/27/87 20:35 1.33 RAN 32 EDG FOR PT SRO 

EDG 3PT-V16B 10/15/87 08:40 10/15/87 10:02 1.37 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 11/08/87 04:15 11/08/87 05:20 1.08 STARTED/SECURED 32 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16B 12/21/87 21:24 12/21/87 22:37 1.22 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 01/15/88 03:50 01/15/88 04:53 1.05 RAN 32 EDG FOR PT SRO 

EDG 3PT-V16B 02/08/88 17:25 02/08/88 18:35 1.17 STARTED/SECURED 32 EDG FOR PT SRO 

EDG 3PT-V16B 03/23/88 01:40 03/23/88 02:40 1.00 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 04/16/88 13:23 04/16/88 14:23 1.00 STARTED/SECURED 32 EDG FOR PT SRO 

EDG 3PT-V16B 04/28/88 09:52 04/28/88 11:15 1.39 STARTED/SECURED 32 EDO FOR PM'S SRO 

EDG 3PT-V16B 05/09/88 01:52 05/09/88 03:07 1.25 STARTED/SECURED 32 EDG FOR PT SRO 

EDG 3PT-V16B 06/19/88 00:40 06/19/88 02:00 1.33 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 07/07/88 08:30 07/07/88 09:30 1.00 STARTED/SECURED 32 EDG FOR PT-V16 SRO 

EDG 3PT-V16B 07/26/88 20:20 07/26/88 21:45 1.421 RAN 32 EDG SRO 

EDG 3PT-V16B 08/16/88 03:53 08/16/88 05:11 1.30 STARTED/SECURED 32 EDG SRO 

EDO 3PT-V16B 08/17/88 18:08 08/17/88 18:32 0.40 STARTED/TRIPPED 32 EDG FOR 3PT-V16 RETEST (24hr LOC) SRO 

EDG 3PT-V16B 09/04/88 18:00 09/04/88 19:07 1.12 STARTED/SECURED 32 EDG FOR PT RETEST SRO 

EDG 3PT -V16B 09/08/88 17:55 09/08/88 19:19 1.40 RAN 32 EDG SRO 

EDG 3PT-V16B 09/24/88 10:43 09/24/88 11:44 1.02 STARTED/SECURED 32 EDG FOR PT SRO 

EDG 3PT-V16B 10/14/88 02:42 10/14/88 03:46 1.07 STARTED/SECURED 32 EDG FOR 3PT-V16 SRO 

EDO 3PT-V16B 11/02/88 04:56 11/02/88 06:07 1.18 RAN 32 EDG SRO 

EDG 3PT-V16B 11/23/88 01:45 11/23/88 02:55 1.17 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 12/12/88 02:50 12/12/88 04:04 1.23 RAN 32 EDG FOR PT SRO 

EDG 3PT-V16B 12/16/88 02:03 12/16/88 03:40 1.62 STARTED/SECURED 32 EDG FOR MAINT AND V-16 
SRO 

EDO 3PT-V16B 12/31/88 01:45 12/31/88 02:50 1.08 RAN 32 EDG FOR 3PT-V16 SRO 

EDO 3PT-V16B 01/24/89 18:12 01/24/89 19:22 1.17 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 02/13/89 12:27 02/13/89 13:37 1.17 RAN 32 EDG FOR PT SRO 

EDG 3PT-V16B 03/04/89 08:45 03/04/89 10:10 1.42 STARTED/SECURED 32 EDG 
SRO 

EDO 3PT-V16B 03/23/89 13:50 03/23/89 14:57 1.12 STARTED/SECURED 32 EDG FOR PT SRO 

EDG 3PT-V16B 03/30/89 15:50 03/30/89 16:40 0.83 RAN 32 EDG FOR V-16 SRO 

EDG 3PT-V16B 04/17/89 14:25 04/17/89 19:15 4.83 RAN 32 EDG 
SRO 

EDG 3PT-V16B 05/21/89 01:52 05/21/89 03:01 1.15 RAN 32 EDO SRO
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Test # START DATE END DATE DURATION EVENT DESCRIPTION 

3PT-V16B 06/01/89 21:48 06/01/89 23:05 1.28 STARTED/SECURED 32 EDG 

3PT-VI6B 06/28/89 16:20 06/28/89 17:29 1.15 STARTED/SECURED 32 EDG 
FOR 3PT-V16 

3PT-V16B /89 20:18 7/23/89 21:25 1.12 RAN 32 EDG FOR PT-V16 

3PT-V16B 07/31/89 14:33 07/31/89 14:37 0.07 RAN 32 EDG FOR 3PT-V16 

3PT-V16B 08/18/89 19:40 8/18/89 20:51 1.18 RAN 32 EDG FOR PT 

3PT-V16B 09/10/89 13:10 9/10/89 14:17 1.12 RAN 32 EDG 

3PT-V16B 10/04/89 13:16 10/04/89 14:20 1.07 STARTED/SECURED 32 EDG 
FOR PT 

3PT-V16B 10/29/89 18:12 /89 19:20 1.13 STARTED/SECURED 32 EDG FOR 
PT 

3PT-V16B 11/23/89 01:00 11/23/89 02:08 1.13 RAN 32 EDG 

3PT-V16B 12/17/89 18:30 12/17/89 19:38 1.13 RAN 32 EDG FOR PT 

3PT-V16B 01/10/90 18:50 01/10/90 20:13 1.38 RAN 32 EDG FOR 3PT-V16 
(DG FUNCTIONAL) 

3PT-V16B /04/90 10:30 02/04/90 11:45 1.25 RAN 32 EDG FOR 3PT-V16 

3PT-V16B 02/07/90 01:55 02/07/90 03:05 1.17 STARTED/SECURED 32 EDG 
FOR 3PT-V16 

3PT-V16B 03/25/90 21:17 03/25/90 22:36 1.32 STARTED/SECURED 32 EDG 
FOR PT 

3PT-V16B 04/20/90 03:26 04/20/90 04:37 1.18 RAN 32 EDG FOR V-16 & A-21 

3PT-V16B 0 90 19:35 /90 20:50 1.25 STARTED/SECURED 32 EDG 

3PT-V16B 06/02/90 18:23 /90 19:28 1.08 RAN 32 EDG FOR PT 

3PT-V16B 6/26/90 18:52 06/26/90 20:10 1.30 STED/SECURED 32 EDG FOR 3PT-VI6 

3PT-V16B 07/25/90 07:06 07/25/90 08:06 1.00R 32 EDG 

3PT-V16B 07/27/90 10:32 0 90 11:58 1.43RAN 32 EDG FOR 3PT-VI6 

3PT-V16B //90 17:5 90 19:10 1.25 STARTED/SECURED
3 2 EDG FOR PT-V16 

3PT-V16B90 02:30 9/01/90 03:50 1.33 RAN 32 EDG FOR PT 

3PT-V16B 09/24/90 16:07 /24/90 17:27 1.33 RAN 32 EDG 

3PT-V16B /90 10:28 /21/90 11:45 1.28 STARTED/SECURED 32 EDG 

3PT-V16B 12/03/90 03:25 /03/90 04:45 1.33 RAN 32 EDG FOR 3PT-V16 

3PT-V16B 690 11:51 1 90 13:20 1.48 STARTED/SECURED 32 EDG 
FOR PT-V16 

3PT-V16B 12/20/90 09:53 12/20/90 11:10 1.28 STARTED/SECURED 32 EDG 
FOR 3PT-V16 

3PT-V16B 01/13/91 18:33 01/13/91 20:10 1.62 RAN 32 EDG FOR P T 

3PT-V16B 02/06/91 10:57 02/06/91 12:17 1.33-RAN 32 EDG FOR OPERABILITY-N BUS 

3PT-V16B 03/02/91 10:30 03/02/91 11:50 1.33 RAN 32 EDG-FOR 3PT V16 

3PT-V6B 03/26/91 12:35 03/26/91 13:40 1.08 RAN 32 EDG FOR PT 

3PT-V16B 04/0691 02:20 04/06/91 03:25 1.08 RAN 32 EDG FOR V-16 

3PT-VI6B /91 17:20 0/91 18:40 1.33 RAN 32 EDG FOR 3PT-VI6 

3PT-V16B /91 02:50 /91 04:20 1.50 RAN 32 EDG ON BUS 

3PT-V16B 06/18/91 09:05 06/18/91 10:30 1.42R 32 EDG FOR PT 

3PT-V16B 07/18/91 04:05 07/18/91 05:30 1.42 RAN 32 EDG FOR PT 

3PT-V16B 08/09/91 04:15 08/09/91 05:30 1.25 RAN 32 EDG FOR 3PT-V16 
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EDG 3PT-V16B 08/28/91 01:15 08/28/91 02:25 1.17 RAN 32 EDG LEAKING AT CRANKCASE SRO 

EDG 3PT-V16B 09/21/91 10:50 09/21/91 11:55 1.08 RAN 32 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16B 10/15/91 03:40 .0/15/91 04:45 1.08 RAN 32 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16B 11/12/91 08:36 11/12/91 10:06 1.50 RAN 32 EDG FOR V16 SRO 

EDG 3PT-V16B 12/06/91 02:19 12/06/91 03:26 1.12 RAN 32 EDG FOR V16 SRO 

EDG 3PT-V16B 12/30/91 10:44 12/30/91 11:50 1.10 RAN 32 EDG FOR PT-V16 SRO 

EDG 3PT-V16C 01/10/85 08:52 01/10/85 09:33 0.68 RAN 33 EDG FOR 3PT-V16 SRO 

EDG 3PT-VI6C 02/04/85 03:16 02/04/85 04:18 1.03 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 02/27/85 10:28 02/27/85 11:45 1.28 RAN 33 EDG FOR 3PT-V16 & 3PT-Q07 SRO 

EDG 3PT-V16C 03/23/85 00:17 03/23/85 01:25 1.13 STARTED/SECURED 33 EDG FOR PT SRO 

EDO 3PT-V16C 04/17/85 05:07 04/17/85 06:09 1.03 33 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16C 05/12/85 00:12 05/12/85 01:16 1.07 33 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16C 06/04/85 04:49 06/04/85 05:51 1.03 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 07/01/85 13:30 07/01/85 14:30 1.00 STARTED/SECURED 33 EDG FOR PT S__RO 

EDG 3PT-V16C 08/18/85 14:03 08/18/85 17:55 3.87 33 EDG ON/OFF BUS SRO 

EDG 3PT-V16C 09/13/85 08:40 09/13/85 09:45 1.08 33 EDG IN SERVICE FOR PT SRO 

EDG 3PT-V16C 10/05/85 09:56 10/05/85 11:05 1.15 33 EDG ON/OFF BUS FOR PT 
SRO 

EDG 3PT-V16C 11/15/85 16:45 11/15/85 18:05 1.33 33 EDG IN SERVICE FOR OPERABILITY TEST SRO 

EDG 3PT-V16C 12/09/85 08:58 12/09/85 10:14 1.27 RAN 33 EDG FOR PT 
SRO 

EDG 3PT-V16C 01/02/86 21:30 01/02/86 22:35 1.08 RAN 33 EDG FOR PT 
SRO 

EDG 3PT-V16C 01/26/86 05:50 01/26/86 06:58 1.13 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 02/20/86 21:10 02/20/86 22:15 1.08 33 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16C 03/15/86 12:30 03/15/86 13:40 1.17 RAN 33 EDG FENERATOR FOR PT-V16 (EDG FUNCTIONAL) SRO 

EDO 3PT-V16C 05/01/86 20:55 05/01/86 22:00 1.08 33 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16C 05/29/86 08:25 05/29/86 09:30 1.08 33 EDG IN SERVICE FOR PT 
SRO 

EDG 3PT-V16C 06/18/86 20:33 06/18/86 21:27 0.90 33 EDG ON/OFF BUS FOR PT 
SRO 

EDG 3PT-V16C 07/13/86 02:32 07/13/86 03:27 0.92 33 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16C 08/06/86 13:30 08/06/86 14:35 1.08 STARTED/SECURED 33 EDG 
SRO 

EDO 3PT-V16C 08/29/86 18:45 08/29/86 19:55 1.17 RAN 33 EDG FOR PT 
SRO 

EDO 3PT-V16C 09/22/86 02:00 09/22/86 03:00 1.00 STARTED/SECURED 33 EDG 
SRO 

EDG 3PT-V16C 10/15/86 23:46 10/16/86 01:09 1.38 STARTED/SECURED 33 EDG 
SRO 

EDG 3PT-V16C 11/09/86 00:45 11/09/86 01:53 1.13 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 12/04/86 16:20 12/04/86 17:30 1.17 STARTED/SECURED 33 EDG FOR PT 
SRO 

EDG 3PT-V16C 12/27/86 08:15 12/27/86 09:17 1.03 RAN 33 EDG FOR PT 
SRO 

EDG 3PT-V16C 01/21/87 08:00 01/21/87 09:05 1.08 STARTED/SECURED 33 EDG SRO 

EDG 3PT-V16C 02/14/87 16:43 02/14/87 17:55 1.20 STARTED/SECURED 33 EDG FOR PT 
SRO 

EDG 3PT-V16C 03/09/87 02:51 03/09/87 04:03 1.20 STARTED/SECURED 33 EDG 
SRO
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EDG 3PT-V16C 04/25/87 18:45 04/25/87 20:00 1.25 STARTED/SECURED 33 EDG 
SRO 

EDG 3PT-VI6C 05/20/87 09:35 05/20/87 10:40 1.08 STARTED/SECURED 33 EDG FOR TEST GROUP SRO 

EDG 3PT-VI6C 06/19/87 09:50 06/19/87 10:01 0.18 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 07/12/87 17:13 07/12/87 18:15 1.03 STARTED/SECURED 33 EDG FOR PT SRO 

EDG 3PT-V16C 09/03/87 14:00 09/03/87 15:18 1.30 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 09/27/87 13:00 09/27/87 14:15 1.25 STARTED/SECURED 33 EDG AS PER 3PT-V16 SRO 

EDG 3PT-V16C 10/22/87 17:12 10/22/87 18:44 1.53 STARTED/SECURED 33 EDG SRO 

EDG 3PT-V16C 11/08/87 17:55 11/08/87 18:57 1.03 STARTED/SECURED 33 EDG SRO 

EDG 3PT-V16C 12/04/87 20:00 12/04/87 21:10 1.17 STARTED/SECURED 33 EDG FOR PT-V16 SRO 

EDG 3PT-V16C 12/21/87 02:30 12/21/87 03:46 1.27 RAN 33 EDG FOR PT- V16 SRO 

EDG 3PT-V16C 01/15/88 17:20 01/15/88 18:20 1.00 STARTED/SECURED 33 EDG FOR PT SRO 

EDG 3PT-V16C 02/09/88 02:30 02/09/88 03:30 1.00 RAN 33 EDG FOR PT- VI6 SRO 

EDG 3PT-V16C 03/23/88 00:30 03/23/88 01:35 1.08 STARTED/SECURED 33 EDG FOR PT 

EDG 3PT-V16C 04/16/88 17:58 04/16/88 19:17 1.32 RAN 33 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16C 04/20/88 08:38 04/20/88 09:15 0.62 RAN 33 EDG FOR MAINT PT 

EDG 3PT-V16C 05/09/88 08:55 05/09/88 10:15 1.33 STARTED/SECURED 33 EDG FOR PT SRO 

EDG 3PT-V16C 06/18/88 18:37 06/18/88 19:51 1.23 RAN 33 EDG SRO 

EDG 3PT-V16C 07/07/88 20:29 07/07/88 21:26 0.95 STARTED/SECURED 33 EDG FOR PT SRO 

EDG 3PT-V16C 07/26/88 21:46 07/26/88 22:52 1.10 RAN 33 EDG 

EDG 3PT-V16C 08/15/88 20:15 08/13/88 21:15 1.00 RAN 33 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16C 09/05/88 01:55 09/05/88 03:06 1.18 RAN 33 EDG FOR PT SRO 

EDO 3PT-V16C 09/24/88 13:05 09/24/88 14:07 1.03 STARTED/SECURED 33 EDG FOR PT SRO 

EDG 3PT-V16C 10/09/88 19:36 10/10/88 00:53 5.28 STARTED/SECURED 33 EDG 
SRO 

EDG 3PT-V16C 10/14/88 08:13 10/14/88 09:22 1.15 RAN 33 EDG 
SRO 

EDG 3PT-V16C 11/02/88 16:27 11/02/88 17:35 1.13 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 11/23/88 02:59 11/23/88 04:15 1.27 STARTED/SECURED 33 EDG SRO 

EDG 3PT-V16C 12/12/88 12:57 12/12/88 15:00 2.05 STARTED/SECURED 33 EDG 5R0 

EDG 3PT-V16C 12/31/88 09:34 12/31/88 10:45 1.18 RAN 33 EDG FOR 3PT-V16 
SRO 

EDG 3PT-V16C 01/24/89 16:54 01/24/89 18:07 1.22 STARTED/SECURED 33 EDG FOR PT 
SRO 

EDG 3PT-V16C 02/13/89 13:39 02/13/89 14:58 1.32 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 03/03/89 10:00 03/03/89 11:00 1.00 STARTED/SECURED 33 EDG FOR PT (ASSUME: 1 HOUR) SRO 

EDG 3PT-V16C 03/23/89 11:15 03/23/89 12:20 1.08 STARTED/SECURED 33 EDG FOR PT 
SRO 

EDG 3PT-V16C 03/30/89 17:35 03/30/89 18:10 0.58 RAN 33 EDG FOR PT-V16 
SRO 

EDO 3PT-V16C 04/20/89 09:05 04/20/89 11:23 2.30 RAN 33 EDG SRO 

EDG 3PT-V16C 05/29/89 02:04 05/29/89 03:54 1.83 STARTED/SECURED 33 EDO FOR 3PT-V16 
SRO 

EDG 3PT-V16C 06/28/89 17:30 06/28/89 18:30 1.00 STARTED/SECURED 33 EDG 
SRO 

EDG 3PT-V16C 07/23/89 18:55 07/23/89 20:15 1.33 RAN 33 EDG FOR PT- V16 
SRO
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EDO 3PT-V16C 08/15/89 11:58 08/15/89 13:23 1.42 STARTED/SECURED 33 EDG FOR PT SRO 

EDG 3PT-V16C 08/17/89 21:18 08/17/89 22:30 1.20 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 09/10/89 09:37 09/10/89 10:47 1.17 RAN 33 EDG SRO 

EDG 3PT-V16C 10/04/89 12:15 10/04/89 13:15 1.00 STARTED/SECURED 33 EDG FOR PT SRO 

EDG 3PT-V16C 10/18/89 20:08 10/18/89 21:25 1.28 STARTED/SECURED 33 EDG SRO 

EDG 3PT-V16C 10/30/89 08:02 10/30/89 09:23 1.35 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 11/22/89 23:45 11/23/89 01:05 1.33 RAN 33 EDG SRO 

EDG 3PT-V16C 12/17/89 09:15 12/17/89 10:50 1.58 STARTED/SECURED 33 EDG FOR PT-V16 SRO 

EDG 3PT-V16C 01/11/90 12:33 01/11/90 13:40 1.12 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 02/03/90 13:19 02/03/90 14:30 1.18 RAN 33 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16C 02/27/90 02:10 02/27/90 03:20 1.17 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 03/26/90 10:10 03/26/90 11:20 1.17 STARTED/SECURED 33 EDG SRO 

EDG 3PT-V16C 04/19/90 20:03 04/19/90 21:13 1.17 RAN 33 EDG SRO 

EDG 3PT-V16C 05/02/90 11:24 05/02/90 12:35 1.18 STARTED/SECURED 33 EDG FOR PT SRO 

EDG 3PT-V16C 05/12/90 01:57 05/12/90 03:09 1.20 RAN 33 EDG SRO 

EDG 3PT-V16C 06/02/90 11:24 06/02/90 12:35 1.18 STARTED/SECURED 33 EDG FOR PT SRO 

EDG 3PT-V16C 06/26/90 20:12 06/26/90 21:29 1.28 STARTED/SECURED 33 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16C 07/20/90 09:12 07/20/90 10:15 1.05 STARTED/SECURED 33 EDG FOR PT-V16 SRO 

EDG 3PT-V16C 07/25/90 07:11 07/25/90 08:11 1.00 RAN 33 EDG SRO 

EDG 3PT-V16C 07/31/90 09:00 07/31/90 10:35 1.58 STARTED/SECURED 33 EDG FOR PT SRO 

EDG 3PT-V16C 08/31/90 01:27 08/31/90 02:30 1.05 RAN 33 EDG FOR PT SRO 

EDO 3PT-V16C 09/01/90 03:55 09/01/90 05:25 1.50 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 09/24/90 08:35 09/24/90 10:05 1.50 STARTED/SECURED 33 EDG FOR PT-V16 SRO 

EDG 3PT-V16C 10/21/90 08:50 10/21/90 10:10 1.33 STARTED/SECURED 33 EDG SRO 

EDG 3PT-V16C 12/06/90 21:55 12/06/90 23:00 1.08 STARTED/SECURED 33 EDG FOR PT-V16 SRO 

EDG 3PT-V16C 12/07/90 07:57 12/07/90 10:25 2.47 STARTED/SECURED 33 EDG FOR 3PT-R16 SRO 

EDG 3PT-V16C 12/20/90 12:02 12/20/90 13:15 1.22 STARTED/SECURED 33 EDG FOR 3PT-V16 SRO 

EDG 3PT-V16C 01/13/91 03:04 01/13/91 04:15 1.18 RAN 33 EDG FOR P T SRO 

EDG 3PT-V16C 02/06/91 08:26 02/06/91 09:37 1.18 RAN 33 EDG FOR OPERABILITY-ON BUS SRO 

EDG 3PT-V16C 02/28/91 09:35 02/28/91 10:20 0.75 33 EDG FUNCTIONAL TEST (V-16) SRO 

EDG 3PT-V16C 03/02/91 20:25 03/02/91 21:30 1.08 RAN 33 EDG-FOR 3PT V16 SRO 

EDG 3PT-V16C 03/26/91 02:45 03/26/91 04:01 1.27 RAN 33 EDG FOR WEEKLY & OVERSPEED PT'S SRO 

EDG 3PT-V16C 04/06/91 01:08 04/06/91 02:00 0.87 RAN 33 EDG FOR V-16 SRO 

EDG 3PT-V16C 05/07/91 04:15 05/07/91 05:32 1.28 RAN 33 EDG FOR PT SRO 

EDG 3PT-V16C 05/25/91 09:55 05/25/91 11:15 1.33 RAN 33 EDG FOR 3PT-V16 SRO 

EDO 3PT-V16C 06/18/91 12:18 06/18/91 13:48 1.50 RAN 33 EDG SRO 

EDO 3PT-V16C 07/17/91 20:30 07/17/91 21:59 1.48 RAN 33 EDG (ON BUS) SRO
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3PT-V16C 08/09/91 19:1000 91 20:37 1.45 RAN 33 EDG FOR 3PT-V16 

3PT-V16C 08/28/91 17:34 08 91 18:54 1.33 R 33 EDG (ON BUS) 
SRO 

EDG 3PT-V16C 09/21/91 03:32 0 /91 04:44 1.20 RAN 33 EDG FOR PT 
SRO 

ED 3PT-VI6C 10/15/91 08:56 10/15/91 10:10 1.23 RN 33 EDO (ON BUS) 
SRO 

EDG 3PT-VI6C 11/12/91 12:15 11/12/91 14:05 1.83 RN 33 EDG FOR V16 
SRO 

EDG 3PT-VI6C 12/06/91 01:01 12/06/91 02:08 1.12 RAN 33 EDG FOR V16 
SRO 

EDG 3PT-V16C 1391 08:59 12/30/91 10:22 1.38 RAN 33 EDG FOR PT-VI6 .. .  

EDG 3PT-VI6A 01/29/85 05:20 01/29/85 05:32 0.20 RAN 31 EDG FOR OPERABILITY 
SRO 

EG--3PT-VI6A 0//85 05:08 0 0/85 05:23 0.25 RAN 31 EDG FOR OPERABILITY 
SRO 

-GD 3PT-V16A 01/30/85 05:21 01/38505:30 0.15 RAN 31 EDG FOR OPERABILITY 
SRO 

EDO 3PT-V16A 02/03/85 01:16 02/03/85 01:48 0.53 RAN 31 EDG 
SRO 

3PT-V16A 02/05/85 05:45 02/05/85 06:00 0.25 RAN 31 EDG FOR OPERABILITY 
. RO 

EG 3PT-V16A 026/85 05:00 02/06/85 05:05 0.08 STARTED/SECURED 31 EDG FOR OPERABILITY - ---- RO 

EDG 3PT-VI6A 02/07/85 05:25 02/07/85 05:30 0.08 STARTED/SECURED 31 EDG 
FOR OPERABILITY 

P--RO 

DG 3PT-V16A 03/05/85 07:35 03/05/85 07:49 0.23 RAN 31 EDG FOR OPERABILITY 
-9- 

DG 3PT-V16A 04/26/85 07:20 04/26/85 07:25 0.08 STARTED/SECURED 31 EDO FOR OPERABILITY 
. ...... -----

ED----- 3PT-V16A 0 185 10:150 /85 10:30 0.25 STARTED/SECURED 31 EDG I 

EDG 3PT-V16A 0 485 09:35 05/14/85 10:08 0.55 R 31 EDG (UNLOAVED) 

DG 3PT-V16A 06/12/85 05:20 06/12/85 05:25 0.08 RAN 31 EDO FOR OPERABILITY D 3PT-V16A 08/0 7 85 07:43 080/512:29 4.7SATDSE UE ER OPE: BILITY 

DG-' 3PT-V16A 0/- 3189 04:10 0-- - 8 04 53 - 0.72 31 EDG IN SERVICE 
SR......i - 1O 

EDG 3PT-VI6A 1v/ 0/17/8 141 0i85 14:40 0.5 STRE/EUE 1EG...... 
--

__4 ! 
1 D 

SR()

'DG 3PT-VI 6A 10/30/85 09-42 10/30/85 10:11 0. A 1J D 
R 

EDG 3PT-V16A 10/31/85 08:11 10/31/85 08:31 0.33 RAN 31 EDG 
SRO 

EDO 3PT-V16A 11/13/85 05:15 11/13/85 05:30 0.25 RAN 31 EDG FOR OPERABILITY 

EDG 3PTV16A iI-/74/85 05: 30 111485 05:40 0.17 31 EDG FOR OPERAILITY TEST 
SRO 

DG PT-VI6-----A--- i-/15/85 06:00 111585 06:05 0.08 RA 31 EDG FOR OPERABILITY TEST 
SR---

-D 
P-1A 0/ 8 23 /38 25 0.40 =31 EDG IN SERVICE --- OPERABILITYSR 

E.-D -- 3PT-V16--- A--- 02/18/
86  08 1 02/18/86 08:15 " 0.08 RA 31 EDG FOR OPERABILITY 

SR----

E--D -- 3PT-VI6---------A-/86 07:28 2/-2 1-9/ 86  07:40 - 0.20 RAN 31 EDG FOR OPERABILITY 
SRO-

EDO 3PT-V16A 02/20/86 07:36 02/20/86 07:50 0.23 RAN 31 EDG FOR OPERABILITY 
S 

_-G 
SRO 

OROEABLT 

EDG 3PT-V16A 02/21/86 16:18 0/061/86 10:34 0.27 RAN 31 EDG FOR OPERABILITYSRO 

-------- /24/86 13:55 02/24/86 14:10 0.25 STARTED/SECURED 31 EDG SRO 
ED P-------- /1-/-6- : 22 03/18/86 0337 0.25 RAN 31 EDG FOR OPERABILITY 

SRO 

E- 3PT-VI6A 04/14/8 21:45 041486 21:531 0.13 RA 31 EDG FOR OPERABILITYSR 

1ED 11: 3TV6-------04-- 15/- 8 6 16:2------3 04 86t 1638 0.5 ANk 31 EDG FOROPRBLT 

050/8 :50506-/8R 1630 _. 31 EDG FOR OPERABILITYSR 
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_______r~. ~ n "MV^VlT r Source

06/05/86 03:38 06/05/86 03:53 0.25 RAN 31 EDG FOR OPERABILITY SRO 

08/11/86 21:05 08/11/86 21:15 0.17 STARTED/SECURED 31 EDG SRO 

n//2110 ,n.N7 08/23/86 11:32 1.42 STARTED/SECURED 31 EDG FOR TEST 
SRO

System 
EDG 

EDO 

EDG 

EDG 

EDG 

EDO 

EDG 

EDO 

EDO 

EDG 

EDG 

EDG 

EDG 

EDG 

EDO 

EDG 

EDG 

EDG 

EDG 

EDG 

EDG 

EDG 

EDG 

EDG 

EDG 

EDG 

EDG 

EDG 

EDG 

EDO 

EDO 

EDO 

EDO 

EDO 
EDG 

EDO 

EDO

Test # 

3PT-V16A 

3PT-VI6A 

3PT-VI6A 

3PT-VI 6A 

3 PT -VI 6A 

3PT-VI6A 

3PT-VlI 

3PT-VI6A 
3PT-V16A 
3jPT -V16 A 

3 P T -V16A 

3jPT -V16A 

3PT-V16A 
3PT-V 6A 
3PT-VI6A 
3PT-VI6A 
3PT-VI6A 
3YPT-VI6A 

3PT-VI6A 
3 PT-VI6A 

3PT-VI6A 
3jPT-VI6A 

3jPT-VI6A 

3 PT-VI6A 

3PT-VI6Az 
-3PT-VI16A 
3PT-VI6A 
3 PT-VI61 

3PT-VI6A 
3PT-VI6 
3 PT-61 

3PT-VI6 

3 PT-VI6, 

3PT-V161

12/23/86 20:30 0.27 STIARTED / SECURED 31 vu 
0.17 RAN 31 EDG FOR OPERABILITY

.3/13/87.05.05 .  

03/13/87 17:10 0.381

n 4/13J87 lR:O9t 0.55E

RAN28- 31ED-FROPRAILT

STAREDSECUR 31PEDOILT 

STARTED/SECURED 31 EDO ____ 

I.CRE 31 EDG--

03213 ED3/8 1N0f :
03/3/8 17:8 02 F U

A _______

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 
SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 
SRO 

SRO 

SRO 
SRO 

SRO 

SRO 

SRO
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08/29/86 10:55 08/29/86 11:30 0.58 STARTED/SECURED 31 EDG 
SRO 

09/02/86 19:15 09/02/86 19:25 0.17 RAN 31 EDG FOR CHEM MIXING 
SRO 

09/29/86 16:00 09/29/86 16:05 0.08 RAN 31 EDG FOR OPERABILITY 
SRO 

11/14/86 22:23 11/14/86 22:41 0.30 STARTED/SECURED 31 EDG FOR PT 
SRO 

11/20/86 03:38 11/20/86 03:45 0.12 STARTED/SECURED 31 EDG FOR OPERABILITY 
SRO 

11/25/86 06:25 11/25/86 06:40 0.25 RAN 31 EDG FOR OPERABILITY CHECK 
SRO 

SRO
12/23T66 26:14 

03/12/87 05:10 

03/13/87 04:55 

03/13/87 16:47 

03/13/87 17:36 

03/13/87 17:42 n /l /R7 17:58

!
END DATE DURATION EVENI DESCRIS

03/16/87 05:45 03/16/87 05:55 0.17 RAN 31 EDG FOR OPERABILITY 

03/17/87 05:15 03/17/87 05:26 0.18 RAN 31 EDG FOR OPERABILITY 

04/03/87 15:47 04/03/87 16:00 0.22 RAN 31 EDG 

05/10/87 17:26 05/10/87 18:02 0.60 STARTED/SECURED 31 EDG 

05/15/87 18:55 05/15/87 19:10 0.25 RAN 33 EDG OPERABILITY 

05/15/87 18:55 05/15/87 19:10 0.25 RAN 32 EDG FOR OPERABILITY 

06/24/87 15:32 06/24/87 15:57 0.42 STARTED/SECURED 31 EDG 

06/24/87 15:48 06/24/87 15:57 0.15 31 EDG ON/OFF BUS 

06/24/87 16:45 06/24/87 16:50 0.08 STARTED/SECURED 31 EDG 

06/27/87 08:09 06/27/87 08:20 0.18 STARTED/SECURED 31 EDG 

07/06/87 21:45 07/06/87 22:10 0.42 RAN 31 EDG 

07/23/87 17:47 07/23/87 17:59 0.20 RAN 31 EDG FOR OPERABILITY 

10/13/87 08:07 10/13/87 08:22 0.25 RAN 31 EDG FOR OPERABILITY 

10/14/87 04:10 10/14/87 04:26 0.27 STARTED/SECURED 31 EDG 

10/15/87 03:33 10/15/87 03:50 0.28 RAN 31 EDG 

10/20/87 04:27 10/20/87 04:37 0.17 STARTED/SECURED 31 EDG 

10/21/87 05:21 10/21/87 05:31 0.17 RAN 31 EDG FOR OPERABILITY 

10/22/87 05:07 10/22/87 05:17 0.17 RAN 31 EDG FOR OPERABILITY 

12/02/87 03:25 12/02/87 04:30 1.08 STARTED/SECURED 31 EDG FOR OPERABILITY 

12/03/87 04:55 12/03/87 05:00 0.08 RAN 31 EDG FOR OPERABILITY 

12/04/87 02:20 12/04/87 02:25 0.08 RAN 31 EDG FOR OPERABILITY 

12/10/87 05:00 12 10/87 05:15 0.25 RAN 31 EDG FOR OPERABILITY



Table F5 Surveillance Test (ST) Performance Log 

Test # START DATE END DATE DURATION EVENT DESCRIPTION 

3PT-V16A 12/11/87 04:571 /87 05:12 0.25 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 01/26/88 14:10 01/26/88 14:20 0.17 RAN 31 EDG 

3PT-V16A 0/ 27/ /88 04:50 01/27/88 05:05 0.25 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 01/28/88 04:40 01/28/88 04:55 0.25 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 0--2/27/88 02:00 --2-/27/88 03:10 1.17 RAN 31 EDG FOR OPERABILITY 

33PT-VI6A 02988 06:00 --02/29/88 06:10 0.17 RAN 31 EDG FOR OPERABILITY CHECK 

3PT-V16A 03/14/88 05:49 -03/14/88 05:55 0.10 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 04/19/88 05:18 04/19/88 05:29 0.18 STARTED/SECURED 31 EDG FOR OPERABILITY 

3PT-V16A 04/21/88 21:19-04/21/88 21:28 
0.15 RAN 31 EDG 

3PT-V16A 04/27/88 05:200 /88 05:23 0.05 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 04/28/88 05:130 /88 05:16 0.05 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 05/12/88 10:50 05/12/88 10:58 0.13 RAN 31 EDG FOR OPERABILITY CHECK 

3--PT-V16A 05/13/88 11:25 05/13/88 11:30 0.08 STARTED/SECURED 31 EDG 

3PT-V16A 05/13/88 13:00 05/13/88 13:35 0.58 STARTED/SECURED 31 EDG FOR PT 

3PT-V16A 05/23/88 04:15 05/23/88 04:50 0.58 STARTED/SECURED 31 EDG 

3PT-V16A 05/26/88 01:45 05/26/88 01:51 0.10 RAN 31 EDG 

3PT-V16A 07/25/88 22:24 07/25/88 22:33 0.15RAN 31 EDG FOR OPERABILITY 

3PT-V16A 07/29/88 05:35- 07/29/88 05:43 0.13 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 08/17/88 05:39 08/17/88 05:43 0.07 STARTED/SECURED 31 EDG 

3PT-V16A 08/18/88 04:22 08/88 08 04:29 0.12 STARTED/SECURED 31 EDG FOR OPERABILITY 
CHECK - SAT 

3PT-V16A 0 /88 04:30-08/19/88 04:38 0.13 RAN 31 EDG 

3PT-V16A 
.8/20/8803:50 8/20/88 03:57 0.12 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 08/23/88 05-20 08/23/88 05:35 0.25 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 09/04/88 08:42 09/04/88 08:46 0.07STARTED/SECURED 31 EDG FOR OPERABILITY 
CHECK 

3PT-V16A 10/13/88 04:45 10/13/88 04:52 0.12ESTARTED/SECURED 32 EDG 

3PT-V16A 11/04/88 12:48 11/04/88 12:56 0.13 RAN 31 EDG FOR OPERABILITY 

3 PT-VI6A 12/'13/88 16:31 12/1i3/88 16:35 0.07 STARTED/SECURED 31 EDG FOR OPERABILITY 

3PT-V16A 12/1/88 14:15 12/14/88 14:30 0.25RA 31 EDG FOR OPERABILITY 

3PT-V16A 12/15/88 14:05 12/15/88 14:20 0.25 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 12/20/88 04:50 12/20/88 04:55 0.08 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 12/21/88 04:40 12/21/88 04:45 0.08 RAN 31 EDG 

3PT-V16A 01/12/89 08:20 01/12/89 08:26 0.10 R 31 EDG FOR OPERABILITY 

3PT-V16A 0/16/89 /89 10:15 0.25R 31 EDG 

3PT-V16A 01 9 12:50-01/16/89 13:23 0.55 RAN 31 EDG 

3PT-V16A 02/04/89 17:18-02/04/89 17:28 0.17STAR/SECURED 31 EDG 

3PT-V16A 05/15/89 01:11-05/15/89 01:50 
0.65 STARTED/SECURED 31 EDG 

3PT-V16A 06/02/89 23:24 002/89 23:34 
0.17RA 31 EDG 
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System Test # START DATE END DATE DURATION EVENT DESCRIPTION 
Source 

EG 3PT-V16A -6/04/89 13:12 06/04/89 13:43 0.52 SARTED/SECURED 31 EDG 
SRO 

EDG 3PT-V16A 0-67/24/89 00:15 07/24/89 00:16 0.02 STARTED/SECURED 31 EDG 
SRO 

EDG 3PT-V16A 0-7/31/89 21:58073/89 22:10 0.20 STARTED/SECURED 31 EDG IN AUTO SRO 

EDG 3PT-V16A 08/02/89 13:44 0/02/89 13:46 0.03 RAN 31 EDG 
SRO 

E--D-G 3PT-V16A 08/02/89 20:20 08/02/89 20:30 0.17 STARTED/SECURED 31 EDG 
SRO 

D- -Y- T-VI6A 0--67-804/89 05:13--08/0k/89 05:21 0.13 SATED/SECURED 31 EDG 

ED-G 3PT-V16A 08/0/89 07:40 08/7/89 07:45 
0.08 RAN 31 EDG F P I 

EDG 3PT-V16A 1/08/89 07:35 108/89 07:40 0.08 RAN 31 EDG 3RL 

EDG 6--1PT-V16A 0//89 14:15 1/1/89 14:20 0.08 STARTED/SECURED 31 EDG 

-DG -3-PT-V16A 11/16/89 05:12-1/16/89 11:47 0.07 RAN 31 EDG 
SRO 

DG 3PT-V16A 61/89 01:15 0815/89 01:20 0.08 RAN 31 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16A 1018/89 05:25 10/18/89 05:29 0.07 STARTED/SECURED 31 EDG FOR OPERABILITY 
CHECK 50 

EDG - PT-VI6A 01/19/89 04:35: 0/19/89 04:38 0.05 AED 31 EDG FOR OPERABILITY CHECK 

EO 3PT-VA 01/12/9 02:37 011/00:8 00- A 1EGFRRTS 
SRO 

EDG 3PT-V16A 1/16/99 11:41 /16/89 11:4 0.10 RAN 31 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16A 01/08/90 0:0 90 06:33 0.25 RAN 31 EDG FOR OPERABILITY 
SRO 

EDO--3PT-VI6A 0-/1/90 020 01/18/90 0:0 1.00 EDG FOR EPRABILITY TEST SRO 

ED-G 3PT-V16A 0/110/90 05:52 02/10/90 05:57 0.08 RAN 31 EDG FOR OPERABILITY 
SRO 

E-DO 3PT-V16A 02/06/90 02:37 -/12/90 02:38 0.02 RAN 31 EDG FOR RETEST 
SRO 

DO-- PT-V6A 03--/1/90 05: 035 //90 05:39 0.07 RAN 31 EDG FOR OPERABILITY 
SR0 

EDO 3PT-V16A 0-1/15/90 06:29-603//90 06:33 0.07 N 31 ED OR OPERABILITY 
SRO 

ED-O 3PT-V16A 01/18/90 10:20 0--1918/90 10:40 0.33 AN 31 EDG FOR OPERABILITY 
R 

EDG -3PT-V16A 0463/90 19:33-/16/90 1:57 0.07 RAN 31 EDG FOR OPERABILITY 
SR0 

EDO-- 3PT-V6A 04/17/90 20:00-62/06/90 20:15 0.25 N 31 EDG FOR PTRSRT 

EDG 3PT-V16A 04/18/90 04:304/12/90 08:25 0.08 RAN 31 EDG FOR OPERABILITY 
SR0 

EDO 3PT-V16A 04/19/90 04:33 04/19/90 04:48 0.08 RAN 31 EDG 
SRO 

DG- -- 3PT- V6A 0-3 -/ 90 i : 0029/90 10:105 0.25 STAR TED/SECURED 31 EDGSR 

ED- ---- 6A -04/16/90 20:40 -064/16/90 21:-50 1.17 STARTED/SECURED 31 EDG FOR OPERAB3ILITYSR 

EDG TP-T-VI6A C-4179 90-4/17/90 09:10 01STARTED/SECURED 31 EDG FOR PTSR 

D PT-V 6 -- /9 0 03 /1-78/90 0:10 0.25RN31EGFROPRBLT 

EDG 3PT-V16A 0-76/90 04:330 4/1/90 04:48 
0.25 RAN 31 EDG FOR OPERABILITY 

CHC 

-9--- -IA -4 /00:2 -759 5:0 03 3 D FOR OPERABILITY 
SR 

EDG~3 3TV6 050/02:4 5/19/90 04:48 0.25 RAN 31 EDG 

--- PT-V16A -6-4/19/90 04.33076-9 o50 025 RA 1 D 

EDG 3PT-V16A 07/27/90 05:12 07/27/90 05:17 0.08 RAN 31 EDG FOR OPERABILITY CHECK 
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-07/30/90 07:35 

-7/31/90 06:08 

08/03/90 08:48 

-8/07/90 05:12 

--8/08/90 05:18 

-8-/09/90 20:42 

[08/14/90 19:10

12/09/90 03:35 
i2/22/90 02:07 

02/197/91 04:50 

0--2/20/91 04:30 

02/25/91 07:00 

02 /26/91 05:15 

_3-/07/91 17:43 

0--6-/02/91 05:15 

04/30/91 18:30 

0----4/30/91 19:45 

04/ 30--/91 21:25 

06/04/91 05:15 

0605/91 04:53 

-0-6/07/91 07:55

END DATE 
-730190 07:55 

0-6-731/90 06:23 

08/06/90 09:00 

08/07/90 05:15 

08-6--08/90 05:33 

08/09-/90 20:45 

108/14/90 19:15

12/09/90 04:12 
12/22/90 02:15 

02/19/91 05:50 

02/20/91 05:30 

02/25/91 08:00 

0 6/91 05:45 

03/07/91 17:48 

04-/02/91 05:20 

04/30/91 19:10 

04/30/91 19:55 

04/30/91 22:34 

06/04/91 05:25 

0605 /91 05:03 

06/07/91 08:00

0.62 

0.13 

1.00 

1.00 
1.00 
0.50 

0.08 

0.08 
0.67 
0.17 
1.15 
0.17 
0.17

Test # 

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 
3PT-V16A 

=3PT-V16A 

3PT-VI6A

3PT-V16A -6-/16/91 05:15 -1-/1/91 05:30 0.25 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 0-0 269 53-C8-/26/91 05:35 0.o8RA5& 31 EDG -FOR OPERABILITY-SAT 
3PT-V16A 01/17/91 05:12 12/17/91 04:2 0.50 RAN 31 EDG FOR OPERABILITY 

3PT-V 
16A 0 / 

18/91 05: 
0 12/ 18/91 05:30 

0. 
25 RAN 31 EDG 

FOR 
OPERABILITY 

3PT-V16A 01/26/91 :91 1:15 0.17 RAN 31 EDG FOR OPERABILITY 

3PT-V16A 1/30/-i791 5 1358/27/91 05:28 0.08RAN 31 EDG FOR USI EAST SIDE AIR ST 

3PT-VI6A 12/31/91 04512/1/91 00:55 
0.5 RAN 31 EDG FOR OPERABILITY 

3PT-V16A -0/U4/91 05.15004/1/91 05:30 0.0RN3EDFO OPABLT 

3P -I6 i2-2 /1 10 8 -/ /9 1 : 5 0. 2 RA1 E G F R P R B L T 

3PT-V16B 01/10/85 13:20-01/10/85 13:29 
0.15R 32 EDG 

3PT-V16B 091/1/85 08:10 0/14/85 08:40 0.50 RAN 32 EDG FOR OPERABILITY
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0.33 
0.25 
0.20 
0.05 
0.25 

0.05 
- 0.08

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 

3PT-V16A 
2DT-V1 A

RAN 31 EDG FOR OPERABILITY 
RAN 31 EDG FOR OPERABILITY 

RAN 31 EDG 

RAN 31 EDG FOR OPERABILITY 

RAN 31 EDG FOR OPERABILITY 

RAN 31 EDG 
RA N 31 EDG TO TEST OPERATION OF FCU= 1176 

AND 1176A, OPENE 

FULLY 
TATED/SECURED 31 EDG 

RAN 31 EDG 

RAN 31 EDG FOR OPERABILITY-TEST 

RAN 31 EDG FOR OPERABILITY-SAT 

RAN 31 EDG FOR OPERABILITY-TEST 
RAN 31 EDG FOR OPERABILITY-TEST 

RAN 31 EDG FOR 5 MIN 

RAN 31 EDG FOR OPERABILITY-SAT 

RAN 31 EDG FOR OPERABILITY-GOVENOR PROBLEM 

RN31 EDG FOR TEST-PROBLEM 

RAN 31 EDG FOR OPERABILITY 

RAN 31 EDG FOR OPERABILITY 

RN31 EDG FOR OPERABILITY 

31 EDG FOR OPERABILITY

I
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System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

EDG 3PT-V16B 01/15/85 09:30 01/15/85 09:45 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 01/16/85 07:50 01/16/85 08:00 0.17 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 01/31/85 09:06 01/31/85 09:25 0.32 32 EDG ON/OFF BUS SRO 

EDG 3PT-V16B 02/05/85 05:45 02/05/85 06:00 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 02/06/85 05:10 02/06/85 05:15 0.08 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 02/07/85 05:30 02/07/85 05:35 0.08 STARTED/SECURED 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 03/05/85 07:35 03/05/85'. 07:49 0.23 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 04/17/85 04:00 04/17/85 04:05 0.08 32 EDG ON/OFF BUS FOR PT SRO 

EDG 3PT-V16B 04/25/85 07:15 04/25/85 07:20 0.08 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 07/18/85 03:20 07/18/85 03:37 0.28 32 EDG ON/OFF BUS SRO 

EDG 3PT-V16B 08/13/85 05:00 08/13/85 05:08 0.13 32 EDG IN SERVICE SRO 

EDG 3PT-V16B 10/31/85 08:37 10/31/85 08:59 0.37 RAN 32 EDG - OPERABLE SRO 

EDO 3PT-V16B 10/31/85 12:35 10/31/85 13:00 0.42 RAN 32 EDG SRO 

EDG 3PT-V16B 11/14/85 05:30 11/14/85 05:40 0.17 RAN 32 EDG FOR OPERABILITY TEST SRO 

EDO 3PT-V16B 11/15/85 06:00 11/15/85 06:05 0.08 RAN 32 EDG FOR OPERABILITY TEST SRO 

EDG 3PT-V16B 02/11/86 02:20 02/11/86 02:35 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 02/13/86 07:30 02/13/86 07:40 0.17 32 EDG IN SERVICE FOR OPERABILITY CHECK SRO 

EDO 3PT-V16B 02/21/86 16:55 02/21/86 17:05 0.17 RAN 32 EDG FOR OPERABILITY SRO 

EDO 3PT-V16B 02/24/86 14:10 02/24/86 14:25 0.25 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 03/11/86 16:50 03/11/86 17:18 0.47 32 EDG IN SERVICE FOR MAINT PM SRO 

EDO 3PT-V16B 03/18/86 03:27 03/18/86 03:42 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 04/14/86 16:35 04/14/86 16:50 0.25 32 EDG IN SERVICE FOR OPERABILITY CHECK SRO 

EDC 3PT-V16B 05/06/86 16:15 05/06/86 16:30 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 06/02/86 08:02 06/02/86 08:19 0.28 RAN 32 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16B 06/02/86 08:02 06/02/86 08:19 0.28 RAN 32 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16B 06/05/86 03:38 06/05/86 03:53 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 08/11/86 21:20 08/11/86 21:35 0.25 STARTED/SECURED 32 EDG 
SRO 

EDO 3PT-V16B 08/17/86 19:58 08/17/86 20:00 0.03 STARTED/SECURED 32 EDG 
SRO 

EDG 3PT-V16B 08/29/86 10:55 08/29/86 11:30 0.58 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 09/17/86 05:25 09/17/86 05:40 0.25 RAN 32 EDG FOR OPERABILITY CHECK 
SRO 

EDO 3PT-V16B 09/29/86 15:55 09/29/86 15:59 0.07 STARTED/SECURED 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 10/20/86 09:05 10/20/86 09:10 0.08 RAN 32 EDG FOR OPERABILITY 
SRO 

EDO 3PT-V16B 10/24/86 21:03 10/24/86 21:17 0.23 STARTED/SECURED 32 EDG FOR CHEMISTRY SRO 

EDG 3PT-V16B 11/25/86 06:20 11/25/86 06:35 0.25 RAN 32 EDG FOR OPERABILITY CHECK SRO 

EDG 3PT-V16B 12/23/86 09:30 12/23/86 09:45 0.25 RAN 32 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16B 03/10/87 07:35 03/10/87 07:50 0.25 RAN 32 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16B 03/11/87 05:15 03/11/87 05:25 0.17 RAN 32 EDG FOR OPERABILITY
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3PT-VI6B 03/1/87 05:45 03/2/87 18:30 0.17RAN 32 EDG TO PROVE OPERABILITY 

3PT-V16B 0/705/87 0:3 0 5 :4 0.18 RAN 32 EDG FOR OPERABILITY 

3PT-V16B 0/01/87 13:55 0687 04:10 0.25 RAN 32 EDG FOR OPERABILITY 

3PT-V16B 0/07/87 :02 4/03/87 16:17 0.25 RAN 32 EDG 

3PT-V16B 0/13/87 1:7 1: 02 0.58 STARTED/SECURED 32 EDG 

3PT-V16B 10/ 1/87 3:0 1 8 0 0.08 RAN 32 EDG 

3PT-V16B 10/0/87 01:35 10/20/87 04:55 0.08 RAN 32 EDG 

2/87 0321/87 04:10 0.25 RAN 32 EDG FOR OPERABILITY 

3PT-V16B 10/87 05:00 10 87 05:30 0.25 STA TED/SEFR OPE L 

3PT-V16B 1/1/87 2:05 1 /87 :0 0.58 STARTED/SECRED 32 EDG 
FOR OPERABILITY 

3PT-V16B 10/87 03:08 12/0/87 03:25 0.28 STARTED/SECURED 32 EDG 

3PT-V16B 1 /04/87 0:0 12 4 5 0.17 ST RTED/SECURED 32 EDG 

3PT-V16B 121/87 05:32 12/21/87 05:42 0.17 RAN 32 EDG FOR OPERABILITY 

3PT-V16B 12187 05:21 10/22/87 05:36 0.25 RN 32 EDO FOR OPERABILITY 

3PT-V16B 12/87 04:20 1-01/
8 7 04:35 0.1 RAN 32 EDG FOR OPERABILITY 

PT-V6B 01/88 08:10 0 6/88 08:5 0.25 RAN 32 EDG FOR OPERABILITY 

3PT-V16B 1/28/87 04:40 0/87 04:55 0.25 RAN 32 EDG FOR OPERABILITY 

3PT-V16B 02 /88 03 02/26/88 12 0.35 RAN 32 EDO FOR OPERABILITY CH 

3PT-V16B 02/29/87 06:1 0229/88 06:20 0.175RAN 32 EDG FOR OPERABILITY 
CHE.K 

3PT-V16B 03/14/88 02:20 0/14/88 2:3 0.25 RAN 32 EDG FOR OPERABILITY 

3PT-V16B /188 01 /21/88 02:35 0.25 RAN 32 EDG FOR OPERABILITY 

3PT-V16B 188 05:0 0/125/88 05:15 0.25 SARTED FOR OPERABILITY C 

3PT-V16B 0//88 05:01 04/26/88 05:5 
0.05 RAN 32 EDG FOR OPERABILITY 

3PT-V6B 2/88 11:00 05/2 88 11:20 0.0RA 32 EDG FOR OPERABILITY CHECK 

3PT-V16B 0/1/88 2:10 053/88 05:25 0.25 R 32 EDO FOR OPERABILITYC K 

3P-V6B 05/25/8260/88 8862:51 0.0 RAN 32 EDO FO PRBLITYCHK 

3PT-V16B 0288 22:24 07/29/88 02:33 0.15 RA3EDG FOR OPERABILITY 

3PT-V16B 07/1/88 21:2 03/29/88 21:23 0.18 RAN 32 EDO 

3PT-V16B 041/88 05:305 041/88 05:15 0.13 STARTED/SECURED 32 EDGFOOERBLTCEK 

3PT-V16B 08/09/88 05:04 04/0/88 05:05 
0.07 RAN 32 EDG FOR OPERABILITY 

3PT-V16B 08/12/88 17:01 05/12/88 11:03 0.05 RAN 32 EDG OR OPERABILITY CHECK 

3PT-V16B 05188 05:10 0--5/13/88 05:25" 0.25 RAN 32 EDG FOR OPERAILITY CHECK 

3 PT-VI6B 052588 23:46 05/25/88 23:51 " 0.08 RAN 32 EDG FOR OPERABILITY 

3PT-V16B 072/88 22:24 07/25/88 22:33- 0.15 RA 3z EDG rFOR OERABILITY 

3 PT-VI6B 072/88 13:12 072988 13 :23" 0.1RAN 32 EDG FOR RETEST 

3PT -V16 B 080988 05:04 080988 05:10 i  0. 1RAN 32 EDG FOR OPERABILITY TEST 

0/-I6 88 17:16 0/20
88 17:50 - 0. 57 1 32tu -ED
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Table F5 Surveillance TeM(ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

EDG 3PT-V16B 08/20/88 20:55 08/20/88 22:10 1.25 RAN 32 EDG - OPERABLE SRO 

EDG 3PT-V16B 08/23/88 05:20 08/23/88 05:35 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 09/04/88 08:00 09/04/88 08:13 0.22 STARTED/SECURED 32 EDG FOR PT SRO 

EDG 3PT-V16B 09/04/88 16:44 09/04/88 16:55 0.18 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 10/12/88 12:45 10/12/88 13:00 0.25 RAN 32 EDG SRO 

EDG 3PT-V16B 11/20/88 16:26 11/20/88 16:40 0.23 STARTED/SECURED 32 EDG FOR RETEST SRO 

EDG 3PT-V16B 12/20/88 04:55 12/20/88 05:00 0.08 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 12/21/88 04:45 12/21/88 04:50 0.08 RAN 32 EDG SRO 

EDG 3PT-V16B 01/03/89 05:14 01/03/89 05:17 0.05 RAN 32 EDG SRO 

EDG 3PT-V6B 01/05/89 04:50 01/05/89 05:00 0.17 RAN 32 EDG FOR OPERABILITY SRO EDG 3PT-V16B 01/12/89 08:27 01/12/89 08:38 0.18 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 02/04/89 17:15 02/04/89 17:25 0.17 START/SECURED 32 EDG SRO 

EDG 3PT-V16B 02/15/89 17:59 02/15/89 18:04 0.08 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 02/16/89 18:15 02/16/89 18:18 0.05 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 04/22/89 09:25 04/22/89 09:30 0.08 RAN 32 EDG TO PROVE OPERABILITY SRO 

EDG 3PT-V16B 05/08/89 03:54 05/08/89 04:07 0.22 STARTED/SECURED 32 EDG TO PICK UP LOAD ON/OFF BUS 6A & 3A SRO 

EDG 3PT-V16B 07/24/89 21:45 07/24/89 21:50 0.08 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 07/25/89 16:50 07/25/89 17:15 0.42 RAN 32 EDG FOR RETEST SRO 

EDG 3PT-V16B 07/26/89 20:50 07/26/89 21:05 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 07/27/89 21:00 07/27/89 21:23 0.38 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 08/01/89 10:06 08/01/89 10:21 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 08/04/89 05:07 08/04/89 05:12 0.08 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 08/09/89 02:30 08/09/89 03:30 1.00 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 08/10/89 15:55 08/10/89 15:59 0.07 STARTED/SECURED 32 EDG SRO 

EDG 3PT-V16B 08/11/89 05:40 08/11/89 05:45 0.08 RAN 32 EDG SRO 

EDG 3PT-V16B 08/14/89 05:17 08/14/89 05:25 0.13 RAN 32 EDG SRO 

EDG 3PT-V16B 08/15/89 01:20 08/15/89 01:25 0.08 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 08/18/89 04:55 08/18/89 05:00 0.08 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 10/16/89 05:32 10/16/89 05:50 0.30 RAN 32 EDG SRO 

EDG 3PT-V16B 10/18/89 05:32 10/18/89 05:35 0.05 STARTED/SECURED 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 10/20/89 00:57 10/20/89 01:40 0.72 STARTED/SECURED 32 EDG FOR OPERABILITY DUE TO FUEL OIL LEAK SRO 

EDG 3PT-V6B 11/16/89 11:50 11/16/89 11:56 0.10 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 01/15/90 05:40 01/15/90 05:44 0.07 RAN 32 EDG TO PROVE OPERABILITY SRO 

EDG 3PT-V16B 01/16/90 06:34 01/16/90 06:38 0.07 RAN 32 EDG'FOR OPERABILITY SRO 

EDG 3PT-V16B 01/18/90 10:20 01/18/90 10:40 0.33 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 01/22/90 05:27 01/22/90 05:30 0.05 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 01/23/90 04:47 01/23/90 04:49 0.03 RAN 32 EDG FOR OPERABILITY SRO
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Table F5 Surveillance Test (ST) Performance Log 

Ts 1#TDATE END DATE DURATION ENT DESCRIPTION 00SEDR 

3PT-VI6B 04/2/90 03:35 -04/1/90 03:50 0.25 RAN 32 EDG FOR OPERABILITY 
SRO 

3PT-V16B -02/7/90 1845 0/2703/90 18:47 0.03 STATED/SECURED 32 EDG FOR 3PT-V16 
SRO 

3PT-VI6B "03/18/90 08:30 0/12/90 08:35 0.08 RAN 32 EDG FOR OPERABILITY 
SRO 

3PT-V16B /4/90 12:30 4190 04:3 0.12 RAN 32 EDG FOR OPERABILITY 
SRO 

3PT-V16B 0/29/90 08:44 05/09/90 08:50 0.0 RTATED/SECURED 32 EDG FOR 
OPERABILITY 

SRO 

3PT-VI6B 05/16/90 04:16 05/11/90 0:4 0.13 RAN 32 EDG FOR OPERABILITY 
SRO

3PT-VI6B 047/7/90 04:35 0 /90 07:55 0.25 RAN 32 EDG FOR OPERABILITY 
SR O 

3PT-V16B 07/38/90 04:40 07/3190 06:23 0.25 RAN 32 EDG FOR OPERABILITY 
1 R 

3PT-V16B 009/90 09: 8/ 90 09:0 0.25 RAN 32 EDG FOR OPERABILITY 
S RO---S

3PT-V16B //90 03:07 0-6/0/90 03:12 0.08 RAN 32 EDG 3 PT-V16B --5-1190 04 59-- _/11190 05 141  0.25 RAN 32 EDG 
S-RO 

3YPT-V16B 0 890 05:22 08/08/90 05:37 0.25 RAN 32 EDG FI-RO 

3PT-V16B -08/1490 07435 08/14/90 07:55 0.33 RAN 32 EDG FOR OPERABILITY OFF..17.AD...A.PEE -- 

3PT-V16B 08/14/390 21:0 08 / 1/90 26:23 - 0.2 5 32 EDG FOR OPERABILITY OFC176AD..AST SRO 

3PT-V16B 09/21/90 09:00 09/21/90 09:20 0.33 RAN 32 EDG FOR OPERABILITY 
SRO 

3PT-V16B 01/02/90 06:080/03/90 06:23 0.25 RTN 32 EDG 
SRO 

3PT-V16B /90 05:22 11/1j690 05:37 0.25 STAR32 EDG FOR OPERABILITY 

3PT-V16B 04 1/90 19:04 0/014/90 19:10 0.10 RAN 32 EDG TO TEST OPERATION 
OF F= 1176 AND IT1E76A, OP-E..T.  

FULLY 

3PT-VI6B 08/ 14/90 21:20 081/90 21:27 
0.12 RN32 EDG, TESTED OPERATION 

OF FCU 1176 AND 1176A, SAT 

3PT-V16B 04/29/90 05:205 0/21/90 05:25 
0.08 RAN 32 EDG FOR OPERABILITY 

3PT-VI6B 11/02/90 09:16 110/9 I00 0.73 STARTED/SECURED 32 EDGSR 

3PT-VI6B 11/16/90 03:40 111/00:0 .7STTED/SECURED 32 EDGSR 

3PT-VI6B 12/05/90 13:25 12 0 1CURED 
32 EDGO 

3PT-V16B 12/06/90 01-381 090 040 .3STTED/SECURED 32 EDGSR 

=3PT-VI6B 12108190 21;:45 -,08,90 215 05STTED/SECURED 32 EDGSR 

3PT-V16B 0//91 05:15 0/29/91 05:30 0.25 RAN 32EDG FOR OPERAILITY-SAT 

3PT-VI6B 01/30/91 05:301691 05:45 
0.25 RAN 32EDG LITY-SAT 

3PT-VI6B 01/31/91 i1:35 0--1/31/91 11:45 0.17 RAN 32 EDG FOR OPERABILIT-RA 

3PT-V16B 020191 05:50 0201
9 1 06 :05 0.25 RA 32EDG FOR OPERABILITY-SAT 

S 

3PT-VI6B 022291 02:55 022/91 04:30 
1.5 A 32 EDG FOR RETEST OPERABILITY-SATSR 

3PT-VI6B 0225
91 17:00 - 25/91 17:30 0.50 RAN 32 EDG FOR OPERABILITY-TESTED SAT 

_RO 

3PT-VI6B 022691 05:25-- 26/91 05:55 0.50 RAN 32 DGFROERABILITY-TESTSR 

3 pTV16B 03079 05:55 0-076'10:0 0.25 RN32 EDG FOR OPERAILITY-SATSR 

3P-16 0/117:30 0/191 17:40 
0.17i 3 D FOR OPERAILITY-TESTSR 

3TV6 042 05:15 0/2/91 05:28 V.2 * A 32 EDG FOR OPERABILITY-SATSR 

3P-1B 0/30/91 06:151 U43/J/91 06:35 033 3 EDG FOR OPERABILITY-SATSR 
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Table F5 Surveillance Test (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

EDG 3PT-V16B 05/15/91 04:20 05/15/91 05:05 0.75 RAN 32 EDG ON BUS 
SRO 

EDG 3PT-V6B 05/21/91 12:18 05/21/91 12:32 0.23 RAN 32 EDG ON BUS SRO 

EDG 3PT-V16B 06/05/91 12:30 06/05/91 12:55 0.42 RAN 32 EDG FOR RETEST SRO 

EDG 3PT-V16B 06/11/91 05:15 06/11/91 05:30 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 07/02/91 20:55 07/02/91 21:10 0.25 RAN 32 EDG SRO 

EDG 3PT-V16B 07/05/91 10:25 07/05/91 10:35 0.17 RAN 32 EDG FOR OPERABILITY-ALLOW SRO 

EDG 3PT-V16B 07/15/91 04:50 07/15/91 04:58 0.13 RAN 32 EDG FOR OPERABILITY-TEST SRO 

EDG 3PT-V16B 07/16/91 04:50 07/16/91 05:00 0.17 RAN 32 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16B 09/04/91 05:15 09/04/91 05:30 0.25 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 09/05/91 04:45 09/05/91 04:55 0.17 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 09/06/91 05:00 09/06/91 05:10 0.17 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 10/28/91 05:22 10/28/91 05:40 0.30 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 10/29/91 04:27 10/29/91 04:40 0.22 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 10/30/91 04:49 10/30/91 05:10 0.35 RAN 32 EDG FOR OPERABILITY SRO 

EDG _3PT-V16B 11/08/91 21:25 11/08/91 21:32 0.12 RAN 32 EDG FOR RETEST SRO 

EDG 3PT-V16B 12/09/91 07:30 12/09/91 07:45 0.25 RAN 32 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16B 12/16/91 05:44 12/16/91 05:48 0.07 RAN 32 EDG FOR OPERABILITY-SAT SRO 

EDO 3PT-V16B 12/18/91 00:05 12/18/91 00:30 0.42 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 12/26/91 15:10 12/26/91 15:30 0.33 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16B 12/26/91 20:55 12/26/91 21:05 0.17 RAN 32 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 01/14/85 08:10 01/14/85 08:40 0.50 RAN 33 EDG FOR OPERABILITY SRO 

EDO 3PT-V16C 01/15/85 09:30 01/15/85 09:45 0.25 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 01/16/85 07:50 01/16/85 08:00 0.17 RAN 33 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16C 01/29/85 05:33 01/29/85 05:46 0.22 RAN 33 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16C 01/30/85 05:24 01/30/85 05:34 0.17 RAN 33 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16C 01/31/85 05:31 01/31/85 05:39 0.13 RAN 33 EDG FOR OPERABILITY 
SRO 

EDO 3PT-V16C 04/25/85 07:20 04/25/85 07:25 0.08 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 04/26/85 07:25 04/26/85 07:30 0.08 STARTED/SECURED 33 EDG SRO 

EDG 3PT-V16C 04/29/85 13:35 04/29/85 14:15 0.67 STARTED/SECURED 33 EDG 
SRO 

EDG 3PT-V16C 06/12/85 05:30 06/12/85 05:35 0.08 STARTED/SECURED 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 10/30/85 10:12 10/30/85 10:33 0.35 RAN 33 EDG - OPERABLE SRO 

EDG 3PT-V16C 11/13/85 05:15 11/13/85 05:30 0.25 RAN 33 EDG OPERABILITY SRO 

EDG 3PT-V16C 02/11/86 02:20 02/11/86 02:35 0.25 RAN 33 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16C 02/13/86 07:30 02/13/86 07:40 0.17 33 EDG IN SERVICE FOR OPERABILITY CHECK SRO 

EDG 3PT-V16C 02/18/86 08:18 02/18/86 08:36 0.30 RAN 33 EDG FOR OPERABILITY SRO 

EDO 3PT-V16C 02/19/86 07:50 02/19/86 08:10 0.33 RAN 33 EDG FOR OPERABILITY 
SRO 

EDG 3PT-V16C 02/20/86 07:53 02/20/86 08:07 0.23 RAN 33 EDG FOR OPERABILITY 
SRO
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Table F5 Survoillance Test (ST) Performance Log

System Test # 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-VI6C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 

EDG 3PT-V16C 
EO 3PT-VI6C 

EDG 3PT-V16C 

EDC- 3PT-V16C 

EDO 3PT-V16C 

EDO 3PT-V16C 

EDO -3PT-V16C 

EgDO 3PT-V16C 

EDO 3PT-V16C 

EDOG 3PT-V16C 

EDOG 3PT-V16C 

ED-G 3PT-V16C 

EDG 3 PT-V16C 

DO 3PT-V16C 

EDO 3PT-V16C 

EDE 3PT-V16C 

EDO 3PT-V16C

ORATION
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START DATE 

02/21/8 10:16 C 

04/14/86 17:15 C 

04/15/86 16:23 C 

05/07/86 13:40 

06/02/86 08:19 
06/03/86 02:42 

08/14/86 15:42 

08/17/86 20:02 

09/17/86 05:25 

10/20/86 09:13 

11/14/86 04:39 

11/20/86 03:47 

11/25/86 18:10 

12/23/86 09:33 

03/10/87 07:35 

03/11/87 05:15 

03/12/87 05:10 

03/13/87 04:55 

04/01/87 13:55 

04/04/87 00:21 

05/10/87 17:28 

0-65/22/87 10:03 

07/08/87 21:40 

07/23/87 17:47 

10/06/87 03:55 

1 07/87 05:00 

-1-/13/87 08:07

10/14/87 04:27 
-710/15/87 03:52 

10/19/87 03:26 

-10-/20/87 19:55 

10/21/87 20:33 

10/21/87 21:40 

12/01/87 04:25 

12/02/87 04:40 

-2/10/87 05:00 

12/14/87 05:21

RD DATE D 

)2/2L/86 10:31 

4/14/86 17:27 

)4/15/86 16:38 

05/07/86 14:00 

06/02/86 08:34 

6/03/86 02:57 

08/14/86 15:45 

08/17/86 20:04 
09/17/86 05:40 

10/20/86 09:20 

11/14/86 04:55 

11/20/86 03:53 

11/25/86 18:27 

12/23/86 09:45 

03/10/87 07:50 

03/11/87 05:25 

03/12/87 05:20 

03/13/87 05:05 

04/01/87 14:10 

04/04/87 00:37 

05/10/87 18:05 

05/22/87 10:07 

07/08/87 22:00 

07/23/87 17:59 

10/06/87 04:10 

10/07/87 05:15 

10/13/87 08:22 

10/14/87 04:42 

10/15/87 04:08 

10/19/87 03:41 

10/20/87 20:25 

10/21/87 20:58 

-1-/21/87 22:13 

12/01/87 04:35 

12/02/87 04:45 

12/10/87 05:15 

12/14/87 05:36

URATION 
0.5 

0.20 
0.25 
0.33 
0.25 
0.25 
0.05 
0.03 
0.25 
0.12 
0.27 
0.10 
0.28 
0.2C 
0.25 

0. 17 
0.17 

0.27 

0.25 

0.20 

0.63 

0.21 

0.32 

0.2( 

0.25 
0.2 
0.2 
0.2 

0.5 
0.4 
0.5 
0.I 

0.0 
0.2 
0.2

EVENT DESCRIPTION Source 

RAN 33 EDG FOR OPERABILITY 
SRO 

33 EDG IN SERVICE FOR OPERABILITY CHECK 
wRO 

RAN 33 EDG FOR OPERABILITY 
- LSR i 

RAN 33 EDG FOR OPERABILITY 
SRO 

RAN 33 EDG FOR OPERABILITY 
SRO 

RAN 3 EDSECRE ITY SRO 

STARTED/SECURED 33 EDG 
- SRO 

STARTED/SECURED 33 EDG .SRO 

RAN 33 EDG FOR OPERABILITY 
RO 

RAN 33 EDG FOR OPERABILITY _.. ..  
S ATED/SECURED 33 EDG _-.........  

STARTED/SECURED 33 EDG FOR OPERABILITY 
SRO 

. ..
RAN 33 EDG FOR OPERABILITY 

SRO 

RAN 33 EDG FOR OPERABILITY 
SRO 

7RAN 33 EDG FOR OPERABILITY .................... .R..RO 
RAN 33 EDG FOR OPERAB ILITY t . . . .... ..  

~32 EG P 
2 STARTED/SECURED 33 EDG S RO 

7 STARTED/SECURED 33 EDG 1 8RO ....  
3 RAN 32 EDGSR 

0RAN 33 EDG FOR OPERABILITY 1SRO 
RAN 33 EDG FOR OPERABILITY SRO 
STARTED/SECURED 33 EDGSR 

5 RAN 33 EDG FOR OPERABILITYSR 

STARTE/SECURED 33 EDGSR 
71STARTED/SECURED 33 EDG SRO 

5 STARTED/SECURED 33 EDGSR 
0 RAN 33 EDG FOR OPERABILITY -T-R 

STARTED/SECURED 33 EDG -R 

5STARTED/SECURED 33 EDGSR 
LRN33 EDG FOR OPERABILITYSR 

8 SATD/SECURED 33 EDG FOR OPERABILITYSR 
5 RA 33 EDG FOR OPERABILITY 
5 RA 33 EDG FOR OPERABILITYSR

J
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Table F5 Surveillance Test (ST) Performance Log

System Test 

EDG 3PT-V: 

EDG 3PT-V: 

EDG 3PT-V: 

EDG 3PT-V: 

EDG 3PT-V: 

EDG 3PT-V: 

EDG 3PT-V: 

EDG 3PT-V: 

EDG 3PT-V: 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 
EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-V 

EDG 3PT-I 

EDG 3PT-V 

EDG 3PT-\ 

EDG 3PT

EDG 3PT

EDG 3PT-1 

EDG 3PT

[EDG 3PT

EDG 3PT-'

# 

L6C 

16C 

16C 

16C 16C 
16C 

16C

..... ..A n . . Ian T. sNt D E S C R T P T I O N S o u r c e

Al / R

02/11/88 13:23 02/11/88 13:45 0.37 RAN 33 EDG SRO 

02/26/88 12:26 02/26/88 12:41 0.25 RAN 33 EDG FOR OPERABILITY CHECK 
SRO 

03/14/88 05:39 03/14/88 05:47 0.13 RAN 33 EDG FOR OPERABILITY SRO 

04/21/88 20:24 04/21/88 20:35 0.18 RAN 33 EDG SRO 
ILITYSRO

05/25/88

05/26/88 03:33 

07/29/88 05:44 

08/09/88 05:04 

08/16/88 13:55 

08/17/88 05:45 

08/18/88 04:30 

08/19/88 04:30 

08/20/88 03:50 

09/04/88 08:48

10/09/88 
,n/, A//0

1 A 53

1A -AE

05/25/88 23:56

0 / /89 08:49 
02/04/89 17:22

____ ____ _ - -- - --- ---. ---- -.. I- o~' 0 .2 5 R A N 3 ~ V F O R O ~ K A0 0nT

01/26/ 
Al /J7/

R88

l4,2RI 01/25/88 04:43

08:201 01/26/88 08:35

7i,/gq/RR 03:55

01/25/88L 04:28 01/25/88 04:43'KbD1~J

8 8_ _ _ _ ' .F C C 0 . 5 I A 3 3 ED8 :R3 5R A L L 1
01/27/88 05:20

01/29/88 04:10
1 01/27/88 05:OS 01/27/88 05:20 (Zpc)

16C 04/25/88 05:15 04/25/88 05:25 0.17 STARTED/SECURED 33 EDG FOR OPERABILITY CHECK 

16C 04/26/88 05:08 04/26/88 05:12 0.07 RAN 33 EDG FOR OPERABILITY 
SRO 

16C 04/27/88 05:25 04/27/88 05:28 0.05 RAN 33 EDG FOR OPERABILITY 
SRO 

16C 04/28/88 05:19 04/28/88 05:22 0.05 RAN 33 EDG FOR OPERABILITY 
SRO 

16C 05/12/88 16:20 05/12/88 16:30 0.17 STARTED/SECURED 33 EDG FOR OPERABILITY 
SRO 

16C 05/17/88 04:53 05/17/88 05:30 0.62 STARTED/SECURED 33 EDG 
SRO 

..... .. .. . .........- r /SRO
16C 

16C 

116C 
16 C 

16C 

'1 6C 

'16C 

'16C 

~1 6 C 

1 6C 

!16C 

16C 

F1I6C 
16 C 

j16C 

1V6C 

VI6C 

VI6C 

V16C 
V116 C 

V16C 

V16C

05/

SRO

SRO 

SRO 

SRO 

SRO 

SRO

SRO 
SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

SRO

88 23/88 04:40 0.42 STARTED/SECURED 33 EDG 1 1
*---1 _ _ _ _ _ _4 4
05/2 0.08RAN 33 EDG

07/29/88 05:51 0.12IRAN 33 EDG FOR OPERABILITY
I - I- - ~

4- I--
0A/09/88 05:10

08/16/88 14 00 

08/17/88 05:4 8
I - I

08/18/88 04:36 

08/19/88 04:38 
na/Aogl .

L -

08/09/88 33 ED5FR:10A IL 1

0.05STARTED/SECURED 33 EDG FOR OPERABILITY CHECK

0.10
0 .13

STARTED/SECURED 33 EDG FOR OPERABILITY CHECK - SAT 

RAN 33 EDG - SAT

n12PAN 33 EDG FOR OPERABILITY

0/04/88 08:521

10/09/88 19:291 8_ _ _ _ _ _ _ _ _ _ :4-

/RR 03:38

-

--

0.10 RAN 33 EDG FOR OPERAILITY

0.07 STARTED/SECURED 33 EDG FOR OPERABILITY CHECK

0.60 STARTED/SECURED 33 EDG

0.50 STARTED/SECURED 33 EDG10/10/88 11:15
STARTED/SECURED 33 EDG 

STARTED/SECURED FOR OPERABILITY
12/12/88 09: 56 0.02 
f2/13/88 16:40 0.07

12/12/88 09:55 
12/13/88 16:36 
12/14/88 14:11 

1-2/15/88 14:10 

01/03/89 05:21 
061/05/89 04:50 

01/12789 08:-40 

02/04/89 17:12 

02/22/89 12:3

0.25 RAN 33 EDG FOR OPERABILITY
0.25 RAN 33 EDG FOR OPERABILITY

1/03/89 05:24 0.05 RAN 33 EDG

0.17 RAN 33 EDG FOR OPERABILITY01/05/89 05:00

0.15 
0.17 RAN 33 EDG FOR 

OPEABIIT
START/SECURED 33 EDG 

RAN 33 EDG FOR I & C
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6v8 03....

0.08 RAN 33 EDG FOR OPERABILI'TY

08/20/88 03:57 0.

-

I
-i -/10/88 10:45

,1

1-2/14/88 14:26 STARTeD/SECURED 33 
EDG 

START u/SECURED 33 EDG FOR 
OPERABILITY

1 12/15/88 14:25

' 1

, 1102 /89 12 44 08

ENSTART DATE

0.25 RAN 33 EDG FOR OPERAB ILITY'

0.25 RAqN 33 EUG FR OPEALITY±L

/ nR.NR 0.25 RAN 33 EDG FOR OPERABILITY

0.25 RAN 33 EDG FOR OPERAILITYz

0.28 RAN 33 EDG FORPt',A /O1 / R 99-1 N4/ 1/88 22:33

( /9" /RR 04_'4(]/" /OO

0.07 R.AN 33 EDG23:52



Table F5 Surveillance Test (ST) Performance Log 

Te----START DEND DATE ION EVENT DRECRIPTION 

3PT-V16C 02/23/89 20:05 02/23/89 20:11 0.10 RAN 33 EDG 

3PT-V16C 04/22/89 09:30 04/22/89 09:35 0.08 RAN 33 EDG FOR OPERABILITY 

3PT-V16C 05/29/89 05:55 05/29/89 06:10 0.25 STARTED/SECURED 
33 EDG 

3PT-V16C 06/01/89 12:10 06/ 12:23 0.22 33 EDG FOR RETEST 

3PT-V16C 06/04/89 13:12 06/04/89 13:43 0.52 STARTED/SECURED 
33 EDG 

3PT-V16C 07/31/89 214:3 0 0.10 RAN 33 EDG FOR OPERABILITY 

3PT-V16C 08/01-/89 10:50 0/0/89 21:14 
0.25 33 EDG FOR OPERABILITY 

3PT-V16C 0/16/89 06:27 101 :3 0.08 RAN 33 EDG 

3PTV16C 01/890 0:80 1/0889 10:2 0.7 RAN 33 EDG FO ILITY 

3PT- 16C 01 //89 0:31 01/90 5 0.5 RAN 33 EFRO ABI 

3PT-V16C 01/2890 0:4: 08/23/89 0:51 0.05 RAN 33 EDG FOR OPERABILITY 

3- T-16C 
:4 0/0/8-7 4 00-RN89 D 

3PT- 16C 2 410 /2/89 05:45 0.8 AN 33 EDGSOR 3EDG 

" PT-VI6C 
81/90 5 00 ANLT 

3 -1 C:5 0 /16/89 06 0 0.25 RAN 33 EDGFO OP I.A L TY....  

3PT-V6C 0/1 9 8:4 5 0/19/89 0:54 0.07 STARTED/SE ED 33 EDG FOR OPERA BILITY 

3PTVl6C 101 89 162i 0 /98 1702 067...F/SCRE 

3PT-V16C 0/20/89 03:2 0/20/89 01:5 0.25 STARTED/SECURED 
33 EDG r OPERAILITY 

3PT-V16C 10/0/89 03:21 8-- 1/089 03:31 0. TRE/UD 33 EDGFO 
05:4 

V0.onn- 
0 8A 33 EDGEI Rug ILT 

3PT-V6C 0. 
RAN 33 EDG FOR OPERABILITY 

3P C 01/17/890 03:12 01/9 

3PT-V6C 01/18/9 2:30 01/18/890 0:45 0.25RBLT 

-1 
2/90 05 :31E 

, IQL 

3T -V1 0/1/390 04:52 101/390 04:55 0.05 RAN 33 EDGFOOPRBLT 

3P T-V6C 01 4/9 
EDG 

:F00/49 35 .z)RN EOR OPERABILITYCHC 

3- V 6 02 /0 20 10 /6 9 0 :2 -- 0.2----- A8- 33 ED FR P 

P- V910/1/90 12:0 
-31490 12:28 0.13 STANRTEDEFUROEABLT 

'-w6C 22 00 A 33 EDG LT 

3P-1C 1;0/90 04:1 3/2/90:45 0.58 STARTED/SECURED 3 

P-V6C 03 2 /9.8: 1 03 2 /9..:5 0 07.....-3 3 D 0,0 L T 

3P V16 0/2990 13:00/2/90 3:5 0.25 STARTEDSEUE 5j E5G F O; OPERABILITY 

PT-V6 0/16/9 042 0/16/9 4:04 0.13 RAN 33 E JFORIIT

F-250



Table F5 Surveillance T 9 (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

EDG 3PT-VI6C 04/17/90 04:42 04/17/90 04:57 0.25 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 04/19/90 12:20 04/19/90 12:21 0.02 STARTED/SECURED 33 EDG - OUTPUT BKR FAIL TO CLOSE SRO 

EDG 3PT-V16C 04/24/90 06:25 04/24/90 06:40 0.25 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 04/25/90 05:20 04/25/90 05:40 0.33 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 05/09/90 03:17 05/09/90 03:18 0.02 RAN 33 EDG SRO 

EDG 3PT-V16C 05/10/90 04:55 05/10/90 05:10 0.25 RAN 33 EDG SRO 

EDG 3PT-V16C 07/23/90 07:58 07/23/90 08:13 0.25 RAN 33 EDG SRO 

EDG 3PT-VI6C 07/26/90 05:25 07/26/90 05:30 0.08 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 07/27/90 05:18 07/27/90 05:23 0.08 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 08/02/90 09:00 08/02/90 09:20 0.33 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 08/03/90 06:11 08/03/90 06:26 0.25 RAN 33 EDG SRO 

EDG 3PT-V16C 08/06/90 09:00 08/06/90 09:10 0.17 RAN 32 EDG SRO 

EDG 3PT-V16C 08/07/90 05:17 08/07/90 05:19 0.03 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 08/09/90 20:48 08/09/90 20:50 0.03 RAN 32 EDG SRO 

EDG 3PT-V16C 11/16/90 03:40 11/16/90 04:20 0.67 STARTED/SECURED 33 EDG SRO 

EDG 3PT-V16C 12/08/90 14;42 12/08/90 15:18 0.60 STARTED/SECURED 33 EDG SRO 

EDG 3PT-VI6C 12/22/90 02:07 12/22/90 02:15 0.13 RAN 32 EDG SRO 

EDG 3PT-V16C 01/29/91 05:15 01/29/91 05:30 0.25 RAN 33 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16C 01/30/91 05:30 01/30/91 05:45 0.25 RAN 33 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16C 01/31/91 11:35 01/31/91 11:45 0.17 RAN 33 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16C 02/01/91 05:50 02/01/91 06:05 0.25 RAN 33 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16C 02/19/91 04:50 02/19/91 05:50 1.00 RAN 33 EDG FOR OPERABILITY-TEST SRO 

EDG 3PT-V16C 02/20/91 04:30 02/20/91 05:30 1.00 RAN 33 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16C 02/25/91 07:00 02/25/91 08:00 1.00 RAN 33 EDG FOR OPERABILITY-TEST SRO 

EDG 3PT-V16C 03/07/91 05:55 03/07/91 06:10 0.25 RAN 33 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16C 04/01/91 17:30 04/01/91 17:40 0.17 RAN 33 EDG FOR OPERABILITY-TEST SRO 

EDG 3PT-V16C 04/29/91 05:15 04/29/91 05:28 0.22 RAN 33 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16C 04/30/91 06:15 04/30/91 06:35 0.33 RAN 33 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16C 06/04/91 05:15 06/04/91 05:25 0.17 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 06/05/91 04:53 06/05/91 05:03 0.17 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 06/07/91 08:05 06/07/91 08:10 0.08 RAN 33 EDG FOR OPERABILITY SRO 

EDG 3PT-V16C 06/11/91 20:53 06/11/91 21:55 1.03 RAN 33 EDG FOR OPERABILITY TEST SRO 

EDO 3PT-V16C 07/05/91 10:25 07/05/91 10:35 0.17 RAN 33 EDG FOR OPERABILITY-ALLOW SRO 

EDG 3PT-V16C 07/15/91 04:50 07/15/91 04:58 0.13 RAN 33 EDG FOR OPERABILITY-TEST SRO 

EDG 3PT-V16C 08/26/91 05:30 08/26/91 05:35 0.08 RAN 33 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-V16C 08/27/91 05:15 08/27/91 05:25 0.17 RAN 33 EDG FOR OPERABILITY-SAT SRO 

EDG 3PT-Vl6C 10/28/91 05:22 10/28/91 05:40 0.30 RAN 33 EDG FOR OPERABILITY SRO
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Table F5 Surveillance Test (ST) Performance Log 

Test # START DATE END DATE DURATION EVENT DESCRIPTION 

3PT-V16C 10991 04:27 9/91 04:40 0.22 RAN 33 EDG FOR OPERABILITY 

3PT-V16C 10/30/91 04:49 10/30/91 05:10 0.35 RAN 33 EDG FOR OPERABILITY 

3PT-V16C 12/ 91 07:30 12/09/91 07:45 0.25 R 33 EDG FOR OPERABILITY-SAT 

3PT-V16C 12/16/91 05:50 12/16/91 05:56 0.10 RAN 33 EDG FOR OPERABILITY-SAT (VOLTAGE ADJ KNOB OUT OF 

" POSI) 

3PT-V16C 12/16/91 05:50 12/16/91 05:56 0.10 RAN 33 EDG FOR ANOTHER OPERABILITY CHECK 

3PT-V16C 1 791 04:24 12/17/91 04:54 0.50 RAN 33 EDG FOR OPERABILITY 

3PT-V16C 12/18/91 21:38 12/18/91 21:50 0.20 RAN 33 EDG FOR OPERABILITY 

3PT-V16C 12/26/91 15:15 12/26/91 15:35 0.33 RAN33 EDG FOR OPERABILITY 

3PT-CS01 10/21/88 17:30 10/21/88 17:30 0.00 3PT-CS01 (ABFP STM VLVS) 

3PT-M08 02/29/88 08:30 02/29/88 09:45 1.25 I & C PERFORMED 3PT-M08 
(S/G LEVEL) 

3PT-M08 01/01/91 12:10 01/01/91 14:00 1.83 I & C PERFORMED 3PT-M08 
(S/G LEVEL) 

3PT-M08 0291 07:55 01/2/91 07:55 0.00 I & C PERFORMED 3PT-M08 (S/G LEVEL) 

3PT-M08 0291 08:15 02/21/91 10:00 1.75 I & C PERFORMED 3PT-M08 
(S/G LEVEL) 

3PT-M08 04/13/91 14:40-04/13/91 14:40 
0.00 I & C PERFORMED 3PT-M08 

(S/G LEVEL) 

- 3PT-M08 05/09/91 08:25 05/09/91 14:00 5.58 I & C PERFORMED 3PT-M08 
(S/G LEVEL) 

- 3PT-M08 06/05/91 08:05 06/05/91 08:05 0.00 I & C PERFORMED 3PT-M08 (S/G LEVEL) 

- 3PT-M08 67/02/91 16:150 /91 19:20 3.08 I & C PERFORMED 3PT-M08 (S/G LEVEL) 

PT-M08- 07/26/91 15:55 07/26/91 20:25 4.50 I & C PERFORMED 3PT-M08 (S/G LEVEL) 

3PT-M08 08/16/91 16:02 08/16/91 18:15 2.22 I & C PERFORMED 3PT-M08 
(S/G LEVEL) 

3PT-M08 10/08/91 08:25 10/08/91 13:10 4.75 I & C PERFORMED 3PT-M08 
(S/G LEVEL) 

3PT-M08 10/31/91 20:05 10/31/91 20:05 0.00 I & C PERFORMED 3PT-M08 
(S/G LEVEL) 

3PT-M08 12/20/91 08:00 12/20/91 10:15 2.25 I & C PERFORMED 3PT-M08 
(S/G LEVEL) 

3PT-M10 06/06/86 08:15 06/06/86 08:45 0.50-3 SG ATMOS IN MAN FOR 3PT-M10 

3PT-M10 06/06/86 08:15 06/06/86 08:45 0.50 4 SG ATMOS IN MAN FOR 3PT-M10 

3PT-M10 06/06/86 08:50 06/06/86 09:05 0.25 32 SG ATMOS IN MAN FOR 3PT-M10 

3PTM10 06/06/86 08:50 06/06/86 09:05 0.25 33 SG ATMOS IN MAN FOR 3PT-M10 

3PT-M1O 04/25/91 08:000 /91 12:40 4.67 I & C PERFORMED 3PT-M10 
(STM LINE PRESS) 

-3PT-M10 _6/19/91 08:15 0-66/19/91 12:30 4.25 I & C PERFORMED 3PT-M10 (STM LINE PRESS) 

-3PT-M1 08/26/91 08:15 08/26/91 13:30 5.25 I & C PERFORMED 3PT-M10 (STM LINE PRESS) 

3PT-M1 009:00 /91 09:00 0.00 I & C PERFORMED 3PT-M10 (STM LINE PRESS) 

3PT-M10 _2/13/91 08:10 12/13/91 12:55 4.75 I & C PERFORMED 3PT-M10 
(STM LINE PRESS) 

3PT-MII 05/30/91 08:40 05/30/91 08:40 0.00 I & C PERFORMED PT-MII (1ST STAGE PRESS) 

3PT-M11 06/28/91 08:25-1 06/291 14:40 6.25 I & C PERFORMED PT-MII 
(1ST STAGE PRESS) 

3PT-M11 07/24/91 151 18:20 2.08 I & C PERFORMED PT-M11 
(1ST STAGE PRESS) 

3PT-M11 08/20/91 14:050 /91 14:05 0.00 I & C PERFORMED PT-MII 
(1ST STAGE PRESS) 

--D-M11 091/91 08:00 09/16/91 13:10 5.17 I & C PERFORMED PT-MII (1ST STAGE PRESS)
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Table F5 Surveillance Test (ST) Performance Log 

System Test # START DATE END DATE UR-ATION EVENT DESCRIPTION 
Source 

MSS 3PT-MII 10/10/91 18:57 10/10/9 1:00 5.05 & C PERFORMED PT-M (ST STAGE PRESS) SRO 

MS§S 3PT-M 1 j1/08/91 09:33 11/08/91 14:55 537 1 & C PERFORMED PT-MII (1ST STAGE PRESS) SRO 

MSS 3PT-M11 12/03/91 08:30 12/0/91 13:30 5.00 1 & C PERFORMED PT-M11 (1ST STAGE PRESS) SRO 

MSS 3PT-Q21 03/1)/85 11:00 08/19/85 11:00 0.00 Performed 3PT-Q21 SGBD vlv test 
SRO 

MSS 3PT-Q21 0/11/86 11:00 03/11/86 11:00 0.00 Performed 3PT-Q21 SGBD vlv test 
SRO 

MSS 3PT-Q21 11/09/86 03:00 11/09/86 03:00 0.00 performed 3PT-Q21 SGBD vlv test SRO 

MSS 3PT-Q21 02/07/87 03:00 02/07/87 03:500 0.00 Performed 3PT-Q21 SGBD vv test 
SRO 

MSS 3PT-Q21 10/03/87 19:00 10/08/87 19:0 0.00 Performed 3PT-Q21 SGBD vv testSRO 

MSS 3PT-Q21 03/24/88 03:00 03/24/88 03:00 0.00 Performed 3PT-Q2 (LBE OLv test SRO 

MSS 3PT-2 06/19/91 13:30 06/19/91 13:00 0.00 Performed 3PT-Q21 SGBD v lv test SRO 

MSS 3PT-Q21 04/1/90 14:51 09/10/90 14:00 0.00 Performed 3PT-Q21 SGBD vv test 
SRO 

MSS 3PT-Q21 09/11/90 14:00 09/11/90 14:00 0.00 Performed 3PT-Q21 SGBD vv test 
SRO 

MSS 3PT-Q21 10/13/90 03:5 12/13/90 03:30 0.00 Performed 3PT-Q21 SGBD vv test 
SRO 

SS 3PT-Q21 098/91 08:0 0/8/01/91 03:00 0.00 Performed 3PT-Q21 SGBD vv test 
SRO 

MSS 3PT-R21 10/17/91 :00 0/17/91 i08 0.00 CPerformed 3PT-Q21 SGBD vLvRtest 
SRO 

MRS-S -PT-Q21 1i2-/31/87 19 -00 1/31/87 19:00 0.00 Performed 3PT-Q21 SGBD vlv test 
SRO 

PPR 3PC-R70 07/17/91 08:00 07/17/91 09:45 1.75 1 & C PERFORMED 3PT-Q70 
SRO 

SS 3PT-Q70 10/10/91 09:20 10/10/91 13:55 4.58 C RC LOORMED 3PT-Q70 
S RO 

MSS 3PT-W2 06/05/90 12:45 06/05/91 13:15 0.50 PERFORMED 3PT-W2 (LBE OIL PUMPS) 
SRO 

MSS 3PT-W02 066/19/9113:30 0/19/91 13:55 0.42 PERFORMED 3PT-W2 (MTG LUB3E OIL PUMPS) SRO 

PPR 3PC-R03A 09/27/90 14:51 09/27/90 14:51 0.00 3PC-R03A (PZR LEVEL CALIBR) 
SRO 

PPR 3PC-R03A 09/27/90 8:51 09/27/90 1:051 1.00 3PC-R03A (PZR LEVEL CALIBR) 
SRO 

PR 3PC-R03A 09/28/9085 08:00 03/18/85 08:52 0.00 3PC-R003A (PZR LEVEL CALIBR) F TO 

3p1- P -C-R003A 09/2-/90 08:5509/28/9008:55 0.00 3PC-R003A (PZR LEVEL CALIBR)SR 

PR 3PC-R12 -- /15/85 08:55 -/15/85 08:55 0.00 3PC-R12 (CONTAINMENT PRESSURE CALIBRATION) 

PR C-RIA --918/900 08:30--09/18/9018:45 10.25 3PC-RA (RC LOOP RTD CALIB- NARROW 
RANGE)SRO 

' - 3PC-RIA 09/ 1-3/90 08:30-0/8 0830 0.00 3PC-RIA (RC LOOP RTD CALIB- NARROW RANGE)SR 

3 -R _P C --R1IB -09/27/90 13:1509/27/90 13:15 0.003PC-RIB (RCS LOOPS TEMP CALIBR)SR 

3 PR T --CSI18 1- 00/90 00:45 1-0/03/90 11:20 10.58 3PT-CS18 (PURGE ISOL VLVS TEST)SR 

3pR P -T-CS25 0--9/77-90 0-8 : 0 5 --609/ 17 / 90 10 :00 1. 92 3PT-CS25 (RCP OIL COLLECTION TANK) TEST GROUP 

PR 3PT-M02 -03/18/85 08:00 0/1/85 09: 30 1.50 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 

3-PT-M02 0371-3/8508:00-03/18/85 14:00 N6.0 0 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL)§R

- PT --M0 2 -3 /8/ 850 08.:15-/18/85 09:30 1.25 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL)SR 

3- -P T - M02 -- 9/29/8521.23 -09/30T85 02-23 5-. 00 3P-O (RX COOLANT TEMP ANALOG FUNCTIONAL)SR 

IPR 3PT -M02 -73/86 08 :30 -O/31/86 14:45 6.25 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL)SR 

PR 3PT-M02 -0/24-/86 09:35 -/24/86 13:00 - 3.42 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL)SR 

P TpM0P 2 -- 228/86 08 :151 02/ 28/86 08: 5 0.67:3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL)SR 
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Table F5 Surveillance Test (ST) Performance Log

System 
PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

P PR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 
-p-R 

PPR 

PPR

PPR 

PPR

P PR

PPR 

PPR

Test # START DATE E 

3PT-M02 03/25/86 08:10 C 

3PT-M02 04/10/86 05:45 C 

3PT-M02 04/10/86 16:00 0 

3PT-M02 04/22/86 08:00 

3PT-M02 05/20/86 08:53 

3PT-M02 07/14/86 15:15 

3PT-M02 08/12/86 08:08 

3PT-M02 09/12/86 08:00 

3PT-M02 09/12/86 12:30 

3PT-M02 10/08/86 12:41 

3PT-M02 10/09/86 08:45 

3PT-M02 11/05/86 16:20 

3PT-M02 12/04/86 16:20 

3PT-M02 02/24/87 15:30 

3PT-M02 03/26/87 07:50 

3PT-M02 10/15/87 08:10 

3PT-M02 11/20/87 08:00 

3PT-M02 12/16/87 08:30 

3PT-M02 02/08/88 08:20 3PT-M02 02/08/88 08:30 

3PT-M02 04/01/88 22:10 
3PTM02 05/0/88 08:05 

30 3PT-M02 -0/06/88 12:00 

3PT-M02 06/1/88 08:20 

3PT-M02 07/2/88 08:10 

3PT-M2 05/28/88 08:10 

3PT-M-2 05/22/88 09:26 

3PT-M02 09/23/88 09:20 

3PT-M02 10/18/88 08:00 

3PT-M02 -/13/88 08:45 

3PT-M02 7/13/88 08:45 

3PT-M02 01/06/89 08:05 

3PT-M02 01/25/89 16:00 

3PT-M02 10/20/89 09:00 

?PT-M02 6/24/89 16:25 

3PT-M02 07/05/89 21:34 

3PT-M02 01/06/89 08:08

F-254 9

ND DATE D 

3/25/86 14:29 

4/10/86 20:45 

04/10/86 20:40 

04/22/86 14:50 

05/21/86 13:45 

07/14/86 18:05 

08/12/86 14:00 

09/12/86 13:00 

09/12/86 21:06 

10/08/86 13:38 

10/09/86 13:45 

11/05/86 21:20 

12/04/86 22:10 

02/24/87 18:30 

03/26/87 12:50 

10/15/87 14:15 

11/20/87 10:25 

12/16/87 13:30 

02/08/88 14:00 

02/08/88 12:30 

04/02/88 03:10 

O5/06/88 09:17 

05/06/88 14:05 

06/10/88 13:10 

0--/28/88 13:10 

07/28/88 13:35 

--0-9-/22/88 14:30 

09/23/88 10:30 

10/18/88 13:45 

12/1/88 13:45 

12/13/88 15:15 

-6-1/06/89 14:00 

-0Y-/25/89 18:25 

6/20/89 14:00 

06/24/89 17:30 

07/06/89 02:34 

08/02/89 14:00

URATION 
6.32 

15.00 

4.67 

6.83 

28.87 
2.83 

5.87 

5.00 

0.95 

5.00 

5.00 

5.83 

3.00 

5.00 
6.08 
2.4, 

5.00 
5.67 
4.0C 

5.0 

1.2 

2.0 
4.8

5.0 
5.4 

5.0 

5.7 

5.0 
6.5 
5.9 
2.4 
5.0 
1.0 
5.0 
5.8

EVENT DESCRIPTION Source 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
_SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

3 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
"RO 

3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
-RO 

7 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) .
0 

7 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRI' 

0 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

0 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

0 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

8 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

3 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

8 3PT-M02 RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

2 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

7 3PT-M02 RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

7 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL)SO 

5 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

0 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

03PT-M02/WORK SUSPENDED - NOT COMPLETE SRO 

2 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

2 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

)0 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

)8 3PT-M02 FOR LOOP 3 DELTA T 
SRO 

0 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL)SO 

37 3P-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO



Table F5 Surveillance * (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

PPR 3PT-M02 09/19/89 08:45 09/19/89 13:30 4.75 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 10/14/89 08:30 10/14/89 13:30 5.00 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 10/14/89 08:30 10/14/89 13:30 5.00 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 11/08/89 16:30 11/08/89 21:05 4.58 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 12/29/89 08:25 12/29/89 12:00 3.58 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 01/02/90 08:05 01/02/90 13:30 5.42 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 01/25/90 16:00 01/25/90 18:25 2.42 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 02/20/90 08:21 02/20/90 10:45 2.40 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 02/20/90 12:30 02/20/90 14:36 2.10 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 05/04/90 16:00 05/04/90 21:40 5.67 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 05/04/90 16:00 05/04/90 21:40 5.67 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 06/04/90 00:00 06/04/90 14:50 14.83 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 06/04/90 08:40 06/04/90 14:50 6.17 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 06/28/90 08:30 06/28/90 14:35 6.08 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 07/25/90 07:11 07/25/90 12:11 5.00 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 08/16/90 16:00 08/16/90 18:42 2.70 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 01/10/91 08:30 01/10/91 15:00 6.50 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 04/11/91 09:10 04/11/91 14:05 4.92 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 05/06/91 08:40 05/06/91 13:40 5.00 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 06/03/91 08:01 06/03/91 14:00 5.98 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 10/07/91 08:20 10/07/91 12:45 4.42 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 10/31/91 08:15 10/31/91 13:15 5.00 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M02 11/25/91 16:08 11/25/91 21:08 5.00 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) 
SRO 

PPR 3PT-M02 12/23/91 14:25 12/23/91 19:25 5.00 3PT-M02 (RX COOLANT TEMP ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 01/28/85 08:49 01/28/85 14:28 5.65 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 03/13/85 07:45 03/1.3/85 10:25 2.67 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 11/19/85 08:35 11/19/85 13:37 5.03 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 01/14/86 07:30 01/14/86 10:42 3.20 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 01/15/86 09:05 01/15/86 14:00 4.92 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 02/11/86 09:20 02/11/86 14:00 4.67 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 03/11/86 08:00 03/11/86 12:37 4.62 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 06/30/86 08:33 06/30/86 09:56 1.38 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 07/29/86 15:30 07/29/86 17:00 1.50 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 09/23/86 07:50 09/23/86 13:35 5.75 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 10/24/86 08:30 10/24/86 '09:40 1.17 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 11/17/86 08:20 11/17/86 14:30 6.17 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 12/15/86 08:10 12/15/86 11:22 3.20 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO
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Table F5 Surveillance Test (ST) Performance Log 

E N D / D A-3-E 1-- -- IOT M 0 D E S R I P O L N L W N L G FNTI O NAS 
o r c 

-M0 12/15/86 12:00 12.586 13:3210 10.5/0/:4 3 03T-M03 (RX COLN FLWAAOG FUNCTIONAL) 
SRO 

pp 3TMO 0/087 15:3 021087 18:4 3.2 
--- (XC5D R 

3TM 030/708: 3 0 03/09/87 10:25 1.92 3PTM03 (XCOOLANT FOANLGUCTONAL)SR 

10/ 8/ 07 4 0 :23 t / 0 40 2 92 03 UPlx SRO 
p^----- 
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R 
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03/15, 06 03/15/ 45 1 7 -560 R OLN LWAAO UCINL -



T Table F5 Surveillance Test (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

PPR 3PT-M03 06/04/91 08:25 06/04/91 12:30 4.08 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 10/11/91 08:50 10/11/91 12:02 3.20 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 11/08/91 07:46 11/08/91 11:54 4.13 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M03 12/06/91 08:10 12/06/91 12:30 4.33 3PT-M03 (RX COOLANT FLOW ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 04/11/86 15:30 04/11/86 16:30 1.00 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 07/07/86 08:00 07/07/86 09:00 2.00 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 08/01/86 08:21 08/01/86 10:21 2.00 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 08/28/86 16:00 08/28/86 18:45 2.75 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 09/26/86 08:15 09/26/86 14:38 6.38 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 10/23/86 08:36 10/23/86.09:30 0.90 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 11/18/86 08:30 11/18/86 11:00 2.50 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 12/16/86 08:25 12/16/86 10:10 1.75 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 02/11/87 07:40 02/11/87 08:20 0.67 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 03/10/87 08:18 03/10/87 19:26 11.13 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 04/03/87 00:16 04/03/87 06:00 5.73 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 12/14/87 09:20 12/14/87 11:20 2.00 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 01/07/88 08:20 01/07/88 12:25 4.08 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 02/09/88 08:00 02/09/88 13:30 5.50 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 04/01/88 16:00 04/01/88 18:00 2.00 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 04/29/88 08:38 04/29/88 12:45 4.12 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 07/25/88 08:30 07/25/88 09:05 0.58 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 08/22/88 17:00 08/22/88 18:20 1.33 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 10/13/88 00:00 10/13/88 00:25 0.42 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 11/09/88 08:01 11/09/88 10:15 2.23 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 11/09/88 08:07 11/09/88 10:15 2.13 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 12/07/88 08:10 12/07/88 08:55 0.75 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 06/26/89 09:14 06/26/89 10:05 0.85 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 08/15/89 16:10 08/15/89 16:30 0.33 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 10/03/89 08:15 10/03/89 10:00 1.75 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 10/26/89 17:00 10/26/89 17:40 0.67 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PR 3PT-M04 12/12/89 17:05 12/12/89 18:30 1.42 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 01/03/90 17:40 01/03/90 18:13 0.55 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 01/27/90 08:20 01/27/90 09:15 0.92 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 03/15/90 02:00 03/15/90 02:46 0.77 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 05/01/90 07:50 05/01/90 08:45 0.92 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 05/25/90 08:45 05/25/90 09:25 0.67 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO 

PPR 3PT-M04 06/04/90 12:35 06/04/90 14:35 2.00 3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) SRO
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System 
PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 
PPR 
PPR 
PPR 
PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PR 

PR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR

UMA~ JAMI

Test # 

3PT-M04 

3PT-M04 

3PT-M04 

3PT-M04 

3PT-M04 

3PT-M04 

3PT-M04 

3PT-M04 

3PT-M04 

3PT-M04 

3PT-M04 

3PT-M04 

3 PT-MO5 

3PT-M05 

3PT-M0 5 

3PT-MO5 

3PT-MO5 

3PT-M05 

3 PT-MOS 

3PT-M05 

3PT-M05 

3PT-M05 

3PT-M05 

3PT-MO5 
3PT-M05 

3PT-M05 

3PT-MO5 

3PT-MO5 

3PT-M0 5 

3 PT-M0 5 

3PT-M05 

3 PT -MO 5 
3PT-MO5 

3 P-T-MO 5 
3PT-M05 
3 PT-M05S
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START DATE END DATE 

06/16/90 14:04 06/16/90 14:25 

q8/04/90 14:08 08/04/90 14:44 

08/28/90 16:00 08/28/90 16:45 

12/28/90 09:15 12/28/90 11:15 

01/21/91 08:55 01/21/91 09:30 

02/20/91 08:35 02/20/91 14:00 

04/12/91 21:01 04/12/91 21:45 

05/07/91 08:30 05/07/91 13:15 

06/01/91 00:00 06/01/91 01:00 

07/01/91 08:00 07/01/91 08:45 

09/13/91 08:13 09/13/91 12:35 

10/09/91 09:00 10/09/91 13:30 

01/30/85 10:15 01/30/85 13:40 

02/25/85 08:00 02/25/85 11:25 

04/18/85 08:24 04/18/85 11:30 

05/17/85 09:30 05/17/85 14:30 

03/19/86 08:00 03/19/86 10:00 

05/14/86 21:10 05/15/86 00:35 

06/10/86 08:30 06/10/86 10:15 

07/08/86 09:10 07/08/86 11:00 

09/01/86 12:20 09/01/86 14:20 

10/01/86 08:00 10/01/86 08:00 

10,/01/86 08:00 10/01/86 11:25 

10/27/86 16:30 10/27/86 19:55 

1-i/24/86 08:20 11/24/86 14:30 

12/22/86 08:05 12/22/86 11:00 

01/19/87 08:35 01/19/87 12:00 

2-/ 17/87 16:05 02/7/87 19:30 

03/16/87 08:05 03/16/87 13:35 

04/13/87 08:27 04/13/87 10:15 

12/17/87 08:25 -1-2-/17/87 09:20 

02/O/88 08:00-02/02/88 09:52 

-3/29/88 08:22 03/29/88 10:45 

06/06/88 08:05 --6/06/88 09:15 

06/22/88 08:00 --66/22/88 13:20 

07/19/88 07:44 07/19/88 11:09 

S07/20/88 07:581 07/20/88 08:32

0.60 
0.75 

2.00 

0.58 

5.42 

0.73 

4.75 

1.00 

0.75 

4.37 

4.50 

3.42 

3.42 

3.10 

5.00 

2.00 

3.42 

1.75 

1.83 

2 . 0C 

0.00 

3.42 

3.42 

6.17 

2.9 

3.42 

3.4 

5.5 

1.8 

0.9 

1.8 

2.3 

1.1 

5.3 

3.4 

0.5

0.35

EVENT DESCRIPTION 
Source 

3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) 
SRO 

3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) 
SRO 

3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) 
SRO 

3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) 
SRO 

3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) 
SRO 

3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) 
SRO 

3PT-M04 (PRESSURIZER PESEL ANALOG FUNCTIONAL) SRO 

3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) -RO 

3PT-MO4 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) 
SRO 

3PT-M04 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) 
SRO 

3PT-MO4 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) - SRO 

3PT-MO4 (PRESSURIZER LEVEL ANALOG FUNCTIONAL) -
- -- O 

3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) -RO 

3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SR( 

3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 

3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL)-- 
SRO 

3PT-MO (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) R 

3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) .R.  

3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

) 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

D3PT-MOS(RSUIE PESR NLG UCINL R 

3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

7 3PT-MOS (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

8 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

7 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

2 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

2 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

7 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SR 

8 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL)SR 

0 PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

23 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) 
SRO 

2 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTONAL) SRO 

7 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO



Table F5 Survoillance Tes(ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

PPR 3PT-M05 09/08/88 12:45 09/08/88 16:10 3.42 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 09/12/88 08:25 09/12/88 12:40 4.25 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 10/12/88 08:30 10/12/88 13:30 5.00 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 11/07/88 08:01 11/07/88 09:30 1.48 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 12/05/88 08:15 12/05/88 13:30 5.25 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 12/05/88 08:15 12/05/88 13:30 5.25 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 01/03/89 08:00 01/03/89 10:36 2.60 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO5 06/26/89 20:05 06/26/89 22:35 2.50 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 08/14/89 15:50 08/14/89 18:30 2.67 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO5 08/28/89 09:25 08/28/89 14:35 5.17 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 09/08/89 13:15 09/08/89 13:45 0.50 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 10/02/89 08:30 10/02/89 14:10 5.67 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 12/11/89 18:20 12/11/89 21:45 3.42 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 01/15/90 08:10 01/15/90 13:08 4.97 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SR0 

PPR 3PT-M05 02/07/90 09:00 02/07/90 14:00 5.00 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 03/01/90 16:30 03/01/90 19:00 2.50 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 06/05/90 15:30 06/05/90 18:30 3.00 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 07/23/90 12:50 07/23/90 16:15 3.42 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 08/16/90 08:05 08/16/90 12:50 4.75 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO5 08/16/90 08:05 08/16/90 12:50 4.75 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 01/07/91 08:00 01/07/91 11:00 3.00 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO5 02/01/91 08:00 02/01/91 11:25 3.42 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 04/22/91 08:08 04/22/91 14:40 6.53 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 06/14/91 00:00 06/14/91 14:10 14.17 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 08/01/91 08:29 08/01/91 13:50 5.35 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M05 08/23/91 08:15 08/23/91 10:25 2.17 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PR 3PT-M05 09/20/91 20:00 09/20/91 23:25 3.42 3PT-M05 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO5 11/13/91 08:34 11/13/91 12:00 3.42 3PT-MO5 (PRESSURIZER PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 03/11/85 08:15 03/11/85 14:00 5.75 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 11/20/85 09:00 11/20/85 14:06 5.10 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 01/15/86 07:53 01/15/86 09:00 1.12 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 02/13/86 09:00 02/13/86 14:00 5.00 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 02/14/86 08:13 02/14/86 13:02 4.82 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) --SRO 

PPR 3PT-M07 03/13/86 15:45 03/13/86 19:00 3.25 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 06/30/86 14:43 06/30/86 18:32 3.83 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 09/23/86 07:55 09/23/86 13:35 5.67 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) 

PPR 3PT-M07 10/17/86 09:18 10/17/86 13:07 3.83 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO
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Table FS Surveillance Test (ST) Performance Log 

Syte Ts START DATE END DATE DURATION EVENT DESCRIPTION 
Suc 

PT-M07 11 1486 6 0 7 :58 11 186 11 :47 3 .83 PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL )SR 
TP PT-M07 11/14/ 86 16:30 1/14/86 18:30 2.00 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL)SR 

PT- M07 /8S80R8Oi:0 .0 TH7(O PSTO NIAO AAO UCINL 
- M0R0/70:2 168 34 48 -P-0 RDPSTO INDICATOR ANALOG FUNCTIONAL)SR 

TP PT-M07 010/87 079:345 010/87 10:45 1.00 3PT-M07 (ROD POSITION IDCTRAAO UCINL 

IPTM07'870800 /78143 6.83PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) .......  

3P-T-M07 620687 055 6/87 131:00 3.08 -0 7(OPSIONNDCTRAAGFUTOAL 

- P PT-M07 - /688 08:00 /1/8 441 .80 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) 
S RO 

.... -PT-M07 -40/88 07:15 0/03/87 11:4:1 3.83 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) !'SRO-

PPR 3 PT-M07 08O/01/88 8 0800 /8 503 6.5833TM7(O POSITION INDICATOR ANALOG FUNCTIONAL) 
,SRO ..  

PPR 3f 5 P -T-M07 0/21/87 12:30508/0/8 13 :1 00 5. -078RO POSITION INDICATOR ANALOG FUNCTIONAL) 

PPR 3PTM07 08/25/88 5:53 0825/88 1:30 3.25 3PT-M0O7 (ROD POSITION IDCTRAAO U INL .. R 

TPR 3P-0 9---8 80 908 32 .PT-MT-M07 (RDPSTO NDICATOR ANALOG FUN CTIONAL 1 SRO 

PPR 3P - C07 21/19/8808 00 2 0/19/88 14-15 6.25 DPT 0O SI.....  

PPR~ ~~~~~~~~ ~~ ~~~~~~ 3P-0 01--8085 1-48 34 .23TM7(O POSITIONIDCTRAAOFUTOA) P-! 
PPR 3PT-M07 63/23/88 08:07-158 40 6.00 3P-0 RD POSITION INDICATOR ANALOG FUNCITIONAL) [ 0.  

PPR 3PT-M07 04/22/88 08:0 -0-7/22/88 13:00 603P-7(RD POSITION INDICATOR ANALOG FUNCTIONAL R 

PPR 3PT-M07 001/89 152-091/9140 1.53TM7(O POSITION INDICATOR ANALOG FUNC'TIONAL)SR 

?PR 3T-M0 09/0/8914:45 /2089 1:40 .92 PT-07 (ROD POSITION INIAO NLGF-CINL R 

PPR 3PT-M07 10/14/89 0z8:288014/88 1230 403T-7(OD POSITION INDICATOR ANALOG FUNC'TIONAL) 
SRO 

TP T -M 07 -82/889 01:5 //9 :0 50-PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL)SR 

P-0 6 8 0:5 /25/88 19:30- 3.623TM7RDPSTO NICTRAAO UCINL R 

F PR pT-M07 69-/ 20 890 08-0 0/20889 13:21 5.27-3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL)SO 

3P PT-M07 90 0-/5 88 : 0 O/01 00 2.250 PT-M07WROD SUPETO ND ICTRAAEGFNTIND R 

RPR 3PT-M071/10 07:00 310 13:0-- 5.33 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL)-SR 

PP PT-M07 1 //8 06:070 /15/88061:20 0.22 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL)SO 

PP PT-M0R7 - -/008:05 2/0 12:054 3.83 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL)SO 

TP PT-M07 /9(8:0 l/0 i:5 .3 ROD POSITION INDICATOR ANALOG FUNCTIONAL)SO 

PP PT-MO707/31/90 0:0i0 /3/90 14 :00 6.00 3PT-M07 (ROD POSITION INDICATOR ANALOG FUCIONAL) SRO 

TPR TT-M07 6 90 14235 0 90 16400 1.92 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) 
SRO 

PP PT-M07 i/2/90 08:0 2 9/0154 3.PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO



Table F5 Surveillance Te (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

PPR 3PT-M07 06/29/90 08:00 06/30/90 01:30 17.50 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 06/30/90 00:00 06/30/90 01:30 1.50 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 07/20/90 16:00 07/20/90 21:30 5.50 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 07/20/90 16:00 07/20/90 21:30 5.50 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M07 08/01/91 08:35 08/01/91 13:45 5.17 3PT-M07 (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO7A 12/10/91 08:00 12/10/91 09:30 1.50 3PT-MO7A (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO7B 07/10/91 19:22 07/10/91 23:11 3.83 3PT-MO7B (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO7B 08/27/91 08:32 08/27/91 09:15 0.72 3PT-MO7B (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO7B 09/20/91 11:52 09/20/91 13:12 1.33 3PT-M07B (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO7B 12/10/91 12:30 12/10/91 13:30 1.00 3PT-MO7B (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-MO7C 08/27/91 12:20 08/27/91 15:15 2.92 3PT-MO7C (ROD POSITION INDICATOR ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 04/14/86 07:58 04/14/86 14:20 6.37 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 05/11/86 20:48 05/11/86 22:35 1.78 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 06/09/86 07:47 06/09/86 08:47 1.00 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 07/07/86 08:00 07/07/86 10:03 2.06 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 08/04/86 15:10 08/04/86 17:13 2.06 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 09/01/86 07:51 09/01/86 09:12 1.35 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 09/24/86 08:40 09/24/86 09:30 0.83 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 09/29/86 08:30 09/29/86 10:33 2.06 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 10/27/86 08:18 10/27/86 09:36 1.30 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 12/18/86 16:50 12/18/86 17:45 0.92 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 02/14/87 08:20 02/14/87 10:23 2.06 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 04/16/87 08:24 04/16/87 14:00 5.60 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 02/16/88 08:05 02/16/88 11:05 3.00 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 03/18/88 08:25 03/18/88 10:28 2.06 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 04/19/88 07:55 04/19/88 09:58 2.06 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 08/01/88 08:04 08/01/88 09:14 1.17 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 09/21/88 08:07 09/21/88 09:06 0.98 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 10/16/88 04:55 10/16/88 05:40 0.75 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 11/10/88 08:00 11/10/88 09:10 1.17 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 12/08/88 12:55 12/08/88 14:58 2.06 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 01/05/89 08:10 01/05/89 10:15 2.08 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 09/27/89 15:50 09/27/89 16:25 0.58 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 11/16/89 08:10 11/16/89 10:00 1.83 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 01/02/90 16:20 01/02/90 19:40 3.33 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 02/15/90 16:00 02/15/90 17:05 1.08 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO 

PPR 3PT-M09 04/26/90 08:25 04/26/90 10:28 2.06 3PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) SRO
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System 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 
PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 
PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

PPR 

P PR 

P PR 

P PR

Test # 

3PT-M0 9 

23PT-MO9 
3 PT-MO09 

3PT-MO9 
3 PT-MO09 

3 PT-M09 

3 PT-M0 9 

3PT-M13 

3PT-M13 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-MI3A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-Ml3A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

3PT-M13A 

,PT-M13A 

3PT-M13A

PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) 

PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) 21

~ource
Sour0

SRO
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START DATE 

06/12/90 16:00 

07/09/90 09:14 

08/02/90 16:05 

08/28/90 08:15 

12/31/90 08:20 

01/29/91 08:11 

12/13/91 09:15 

12/06/86 09:25 

12/28/87 08:15 

02/06/85 08:00 

04/03/85 08:00 

05/28/85 08:20 

12/10/85 07:53 

02/04/86 15:20 

02/28/86 12:00 

04/24/86 08:30 

05/28/86 08:45 

07/17/86 16:13 

09/11/86 16:5C 

0/10/86 09:00 

11/10/86 08:21 

12/05/86 16:1 

01/01/87 08:05 

02/21/87 08:2 
1203/87 08:45 

02/01/88 08:0' 

053/31/88 08:0( 

06/02/88 09:3C 

12/01/88 10:0C 

06/17/89 23:3! 

0/289 08 : 3 

063-/21/90 16:1l 

01690 08 :0 

0-67/10/90 08:-2 

12/15/90 10:4 

0-1/1-/9I 0-8:5 
03 /14/91 08:1

END DATE DURATION 

06/12/90 17:38 1.63 

07/09/90 10:30 1.27 

08/02/90 17:30 1.42 

08/28/90 10:18 2.06 

12/31/90 10:05 1.75 

01/29/91 12:30 4.32 

12/13/91 13:10 3.92 

12/06/86 13:00 3.58 

12/28/87 12:09 3.90 

02/06/85 14:00 6.00 

04/03/85 10:18 2.30 

05/28/85 10:30 2.17 

12/10/85 11:31 3.64 

02/04/86 17:15 1.92 

02/28/86 16:35 4.58 

04/24/86 13:00 4.50 

05/28/86 13:30 4.75 

07/17/86 19:40 3.45 

09/11/86 19:05 2.25 

10/10/86 12:5 3.92 

12/10/86 11:22 3.02 

12/05/86 19:53 3.64 

01/06/87 10:30 2.42 

5 02/26/87 10:40 2.25 

5 12/03/87 13:00 4.25 

7 02/01/88 11:45 3.64 

03/31/88 11:38 3.64 

0 06/02/88 11:45 2.25 

0 12/01/88 12:30 2.50 

5 06/18/89 03:13 3.64 

0 08/12/89 10:10 1.67 

5 03/21/90 19:53 3.64 

8 05/16/90 10:20 2.20 

3 07/10/90 11:02 2.65 

0 12/15/90 14:18 3.64 

5 01/12/91 11:50 2.92 

0 03/14/91 11:35 3.42

3 
3 

3 
3 
3 

3 
3 
3

PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) 

PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) 

PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) 

PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) 

PT-M09 (CONTAINMENT PRESSURE ANALOG FUNCTIONAL) 

PT-M13 (REACTOR PROTECTION LOGIC FUNCTIONAL) 

PT-MI3 (REACTOR PROTECTION LOGIC FUNCTIONAL) 

PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A)

3PT-MI3A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 
3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-MI3A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-MI3A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-MI3A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-MI3A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

.PT-MI3A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 
3PT-MI3A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-MI3A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3'PT-MI3A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) 

3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A)

I
SRO 

SRO 

SRO 

SRO 

SRO 

SRO 

r~t.  

SRO 

SRO 
SRO 
SRO 

SRO 
SRO 
SRO 

SRO 
SRO 

SRO 
SRO 
SRO 
SRO



Table F5 Surveillance Test (ST) Performance Log

System Test * START DATE END DATE DURATION EVENT DESCRIPTION Source 

PPR 3PT-M13A 05/10/91 08:17 05/10/91 11:30 3.22 3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) SRO 

PPR 3PT-M13A 07/03/91 05:00 07/03/91 14:00 9.00 3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) SRO 

PPR 3PT-M13A 11/07/91 08:25 11/07/91 14:30 6.08 3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) SRO 

PPR 3PT-M13A 12/30/91 08:19 12/30/91 11:02 2.72 3PT-M13A (RX PROTECTION LOGIC FUNCTIONAL TRAIN A) SRO 

PPR 3PT-M13B 02/07/85 08:00 02/07/85 11:00 3.00 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 04/04/85 07:55 04/04/85 11:05 3.17 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-MI3B 05/29/85 08:20 05/29/85 10:40 2.33 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 10/18/85 08:07 10/18/85 11:00 2.88 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 11/15/85 11:21 11/15/85 15:00 3.64 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 12/30/85 07:51 12/30/85 14:00 6.15 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-Mi3B 01/08/86 08:00 01/08/86 11:00 3.00 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 02/05/86 08:50 02/05/86 14:07 5.28 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-MI3B 04/25/86 07:45 04/25/86 11:00 3.25 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 06/23/86 07:47 06/23/86 10:26 2.65 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 07/18/86 17:30 07/18/86 23:00 5.50 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 09/16/86 16:10 09/16/86 19:10 3.00 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) ST.O 

PPR 3PT-M13B 10/10/86 15:30 10/10/86 18:15 2.75 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 11/10/86 16:00 11/10/86 19:00 3.00 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 01/06/87 15:50 01/06/87 19:28 3.64 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 02/27/87 07:20 02/27/87 10:58 3.64 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 04/24/87 08:26 04/24/87 14:19 5.88 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 10/22/87 00:00 10/22/87 09:45 9.75 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 04/28/88 08:00 04/28/88 11:38 3.64 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 08/26/88 08:00 08/26/88 10:58 2.97 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 10/29/88 08:20 10/29/88 11:00 2.67 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-MI3B 12/30/88 08:15 12/30/88 10:45 2.50 3PT-M13B (SIS LOGIC FUNC TRAIN B) SRO 

PPR 3PT-M13B 12/30/88 08:15 12/30/88 10:45 2.50 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 06/20/89 08:00 06/20/89 14:30 6.50 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 09/12/89 16:00 09/12/89 18:10 2.17 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 11/09/89 16:00 11/09/89 19:00 3.00 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 01/04/90 07:58 01/04/90 11:36 3.64 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 04/25/90 08:35 04/25/90 11:00 2.42 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 04/25/90 11:25 04/25/90 15:03 3.64 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 06/16/90 08:30 06/16/90 11:02 2.53 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-MI3B 08/14/90 08:50 08/14/90 13:00 4.17 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) 

PPR 3PT-M13B 08/14/90 08:50 08/14/90 13:00 4.17 3PT-M13B (SIS LOGIC FUNC TRAIN B) SRO 

PPR 3PT-M13B 02/16/91 08:05 02/16/91 11:20 3.25 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO
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Table F5 Surveillance Test (ST) Performance Log

System Test # START DATE IEND DATE DURATION EVENT DESCRIPTION Source 

PPR 3PT-M13B 04/12/91 08:12 04/12/91 12:12 4.00 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 09/18/91 08:25 09/18/91 10:45 2.33 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 09/27/91 09:25 09/27/91 13:25 4.00 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-M13B 12/04/91 08:02 12/04/91 11:40 3.64 3PT-M13B (RX PROTECTION LOGIC FUNCTIONAL TRAIN B) SRO 

PPR 3PT-Q28 03/21/86 15:45 03/21/86 15:45 0.00 3PT-Q28 (VC PRESSURE RELIEF VLVS) SRO 

PPR 3PT-Q28 06/21/90 21:32 06/21/90 21:40 0.13 3PT-Q28 (VC PRESSURE RELIEF VLVS) SRO 

PPR 3PT-Q32 11/05/86 02:05 11/05/86 02:05 0.00 3PT-Q32 (RCS VLVS 519, 552, 548, 549) SRO 

PPR 3PT-R04 09/27/85 17:28 09/27/85 20:02 2.57 3PT-R04 (FULL LENGTH ROD DROP TEST) SRO 

PPR 3PT-R04 12/17/90 23:00 12/18/90 04:30 5.50 3PT-R04 (FULL LENGTH ROD DROP TEST) SRO 

PPR 3PT-R114 09/18/90 08:36 09/18/90 09:12 0.60 3PT-R114 (RCS BORIC ACID) TEST GROUP SRO 

PPR 3PT-R25 09/18/90 08:32 09/18/90 10:46 2.23 3PT-R25 (RCP SEAL & CCW FLOW) TEST GROUP SRO 

PPR 3PT-R35 02/14/89 08:13 02/14/89 08:13 0.00 3PT-R35 (31&35 FCU) GROUP TEST SRO 

PPR 3PT-R35 02/14/89 08:13 02/14/89 08:13 0.00 3PT-R35 (CONT ISOL VLVS LEAKAGE TEST) TEST GROUP SRO 

PPR 3PT-R35 02/14/89 08:32 02/14/89 16:13 7.68 3PT-R35 (PAC GAS) TEST GROUP SRO 

PPR 3PT-R35 02/14/89 08:32 02/14/89 08:32 0.00 3PT-R35 (CONT ISOL VLVS LEAKAGE TEST) TEST GROUP SRO 

PPR 3PT-R35 02/14/89 16:15 02/14/89 16:15 0.00 3PT-R35 (CONT ISOL VLVS LEAKAGE TEST) TEST GROUP SRO 

PPR 3PT-R35 09/28/90 08:06 09/28/90'14:30 6.40 3PT-R35 (CONT ISOL VLVS LEAKAGE TEST) TEST GROUP SRO 

PPR 3PT-R74 02/24/89 08:55 02/24/89 08:55 0.00 3PT-R74 (RCS ACID SAMPLE) TEST GROUP SRO 

RHR 3PT-CS14 05/11/86 13:10 05/11/86 13:30 0.33 3PT-CS14 SRO 

RHR 3PT-CS14 05/11/86 14:25 05/11/86 14:42 0.28 3PT-CS14 SRO 

RHR 3PT-CS4 10/13/88 00:20 10/13/88 05:05 4.75 3PT-CS4 SRO 

RHR 3PT-CS4 11/20/88 21:52 11/21/88 01:00 3.13 32 RHRP INOPERABLE/OPERABLE FOR 3PT-CS4 SRO 

RHR 3PT-CS4 02/17/89 11:15 02/17/89 11:15 0.00 3PT-CS9 (SIS TO HOT LEG-856B&856G) TEST GROUP SRO 

RHR 3PT-CS4 04/04/90 03:00 04/04/90 04:30 1.50 3PT-CS4 (LH INJEC, ACCUM, RHR CHK VLVS LEAKAGE) SRO 

RHR 3PT-CS4 04/07/91 03:05 04/07/91 03:05 0.00 3PT-CS4 (LH INJEC, ACCUM, RHR CHK VLVS LEAKAGE) SRO 

RHR ;3PT-M18 01/08/85 09:01 01/08/85 09:25 0.40 STARTED/SECURED 31 RHRP FOR 3PT-M18 SRO 

RHR 3PT-M18 01/08/85 09:54 01/08/85 10:13 0.32 STARTED/SECURED 32 RHRP FOR 3PT-M18 SRO 

RHR 3PT-M18 02/07/85 12:25 02/07/85 12:42 0.28 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 02/07/85 12:50 02/07/85 13:06 0.27 STARTED/SECURED 32 RHRP FOR PT 
SRO 

RHR 3PT-M18 03/09/85 11:26 03/09/85 11:45 0.32 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 03/09/85 12:00 03/09/85 12:16 0.27 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 04/08/85 01:45 04/08/85 14:45 13.00 3PT-M18 (RHRP FUNCTIONAL) 520 

RHR 3PT-M18 04/08/85 12:35 04/08/85 13:05 0.50 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 04/08/85 13:05 04/08/85 13:25 0.33 STARTED/SECURED 32 RHRP FOR PT 
SRO 

RHR 3PT-M18 05/09/85 09:25 05/09/85 09:45 0.33 STARTED/SECURED 31 RHRP FOR PT 
SRO 

RHR 3PT-M18 05/09/85 09:55 05/09/85 10:10 0.25 STARTED/SECURED 32 RHRP FOR PT 
SRO 

RHR 3PT-M18 09/24/85 01:53 09/24/85 02:20 0.45 STARTED/SECURED 32 RHRP FOR PT 
SRO
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0 S Table FS Surveillance Test (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

HtR e T-M18 10/0/85 13:56 10/08/85 14:16 0.3 STATE/ECURED 31 RHRP FOR PT SRO 

RHR 3PT-MI8 10/08/85 14:33 10/08/85 14:50 0.28 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 11/08/85 17:32 11/04/85 17:56 0.40 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 11/04/85 18:45 11/04/85 19:06 0.35 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 12/04/85 18:34 12/04/85 09:55 0.35 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 12/04/85 10:12 12/04/85 10:35 0.38 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 12/04/85 10:12 12/04/85 10:35 0.38 STARTED/SECURED 32 RHRP FO TjSRO 

RHR 3PT-M18 12/04/85 18:10 12/04/85 18:28 0.30 STARTED/SECURED 32 RHRP SRO 

RHR 3PT-M18 01/05/86 10:20 01/05/86 10:35 0.25 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 01/05/86 10:45 01/05/86 11:05 0.33 STARTED/SECURED 32 RHRP FOR PT SRO 

RFUER 3P T -M 18 02/02Z/86 0 9: 49 02/0-2/86 10:01 0.20 STARTED/SECURED 31 RHRP FOR PTSR 

RHR 3PT-M18 02/02/86 10:44 02/02/86 11:08 0.40 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 02/02/86 11:12 02/02/86 11:28 0.27 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-MI8 03/04/86 19:58 03/04/86 20:16 0.30 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 03/04/86 20:31 03/04/86 20:53 0.37 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 03/19/86 02:00 03/19/86 02:20 0.33 STARTED/SECURED 31 RHRP FOR PT 
RO 

RHR 3PT-M18 04/18/86 08:10 04/18/86 09:25 1.25 3PT-M18 (RHRP FUNCTIONAL) SRO 

RHR 3PT-M18 04/19/86 02:15 04/19/86 02:45 0.50 STARTED/SECURED 31 RHRP FOR PT 
RO 

RER 3PT-M18 04/19/86 03:00 04/19/86 03:30 0.50 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 06/13/86 00:40 06/13/86 00:50 0.17 STARTED/SECURED 31 RHRP FOR PT RO 

RER 3PT-M18 06/13/86 01:16 06/13/86 01:35 0.32 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-Mi8 06/13/86 01:45 06/13/86 02:03 0.30 STARTED/SECURED 32 RHRP FOR PT 
SRO 

RHR 3PT-M18 06/27/86 18:40 06/27/86 18:55 0.25 STARTED/SECURED 31 RHRP FOR 3PT-M18 SRO 

RER 3PT-M18 07/14/86 12:20 07/14/86 19:03 6.72 STARTED/SECURED 31 RHRP FOR 3PT-M18 
SRO 

RHR 3PT-M18 09/14/86 03:07 09/14/86 03:28 0.35 STARTED/SECURED 31 RHRP 
SRO 

RHR 3PT-MI8 09/14/86 03:45 09/14/86 04:04 0.32 STARTED/SECURED 32 RHRP SRO 
RHR 3PT-M18 10/12/86 03:40 10/12/86 04:05 0.42 STARTED/SECURED 31 RHRP SRO 

RHR 3PT-M18 10/12/86 04:15 10/12/86 04:30 0.25 STARTED/SECURED 32 RHRP SRO 

RER 3PT-Mi8 10/16/86 17:53 10/16/86 17:55 0.03 STARTED/SECURED 31 RHRP SRO 

RHR 3PT-M18 11/10/86 16:55 11/10/86 17:12 0.28 STARTED/SECURED 31 RHRP FOR PT 
SRO 

RHR 3PT-M18 11/10/86 17:18 11/10/86 17:33 0.25 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 12/10/86 02:23 12/10/86 02:42 0.32 STARTED/SECURED 31 RHRP FOR 3PT-M18 
SRO 

PH 3T-M 18 12/1/86 02:52 12/10/86 03:12 0.33 STARTED/SECURED 32 RHRP FOR 3PT-M8 S-9RO 

-3 3P T-M 18 01/1-/87 09:49 01/10/87 10:17 0.47 STARTED/SECURED 32 RHRPSO 

RKHR 3F 9P T-MI18 01/1/87 10:33 01/10/87 16059 0.43 STARTED/SECURED 31 RHRP SRO 

fZRHR 3SP T -M 18 0/887 08:00 02/08/87 14:30 6.50 3PT-M8 (RHRP FUNCTIONAL) SRO 

JRHR iP-T-M8 02/8F87 1045 02/08/87 11:20 0.58 SATED/SECURED 31 RHRP SRO 

]RHR j3P T --M1I8 02/08/87 11:401 02/08/87 11: 55 - 0.25 STARTED/SECURED 32 RHRPSR
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Table F5 Surveillance Test (ST) Performance Log

System 
iHR 
RHR 

iR 
RHR 
iHR 

i R 

RHR 

RR 

RR 
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RHR 

R 

RHR 

RR 

RR 

RR 

RR 
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RHR 

RHR 

R 

RR 

R 

R 

RHR 

RHR 

R 

RMR 

RHR 

R 

R 

RR 

RR 

RR 

RHR

-'s n.VI DRIPTION. FSource
0.25 STARTED/SECURED 31 RHRP SRO 

0.33 STARTED/SECURED 32 RHRP 
SRO 

0.33 STARTED/SECURED 31 RHRP FOR PT SRO

71L -~ I ~ 0.28I5TARTEU/SEUUK~IJi.~ KrIKk' rUI( 
________ 

-r

0.33rSTARTED/SECURED 31 RHRP FOR 3PT-M18

Test # START DATE END DATE 

3PT-M18 03/17/87 19:50 03/10/87 20:05 

3PT-M18 03/17/87 20:10 03/10/87 20:30 

3PT-M18 14/09/87 13:40 04/0/87 14:00 

3PT-M18 04/0/87 14:30 04/09/87 14:47 

3PT-M18 9/17/87 19:40 09/17/87 20:00 

3PT-M18 09/17/87 20:10 12/17/87 20:25 

3PT-M18 10/18/87 18:30 10/17/87 18:50 

3PT-M18 10/17/87 19:10 10/17/87 19:30 

3PT-M18 02/16/87 01:40 11/1/87 01:56 

3PT-M18 11/16/87 02:25 11/16/87 02:42 

3PT-M18 12/18/87 02:03 12/18/87 02:26 

3PT-M18 03/18/87 03:05 12/18/87 03:21 

3PT-M18 04/05/88 19:05 01/09/88 17:25 

3PT-M18 01/05/88 20:20 01/05/88 20:40 

3PT-M18 02/03/88 01:08 02/08/88 01:2 

3PT-M18 02/03/88 01:44 02/03/88 0:02 

3PT-M18 03/03/88 02:24 03/03/88 0:45 

3PT-M18 03/03/88 03:1 063/03/88 03:30 

3PT-M18 07/14/88 17:5 04/05/88 17:50 

3PT-M18 04/15/88 1820 04/05/88 18:40 

3PT-M18 05/07/88 05:15 05/03/88 17:40 

3PT-M18 05/07/88 18:20 05/07/88 18:40 

3PT-M18 06/19/88 04:05 06/19/88 04:30 

3PT-M18 06/19/88 04:55 06/19/88 05:03 

3PT-M18 09/24/88 03:30 07/14/88 02:45 

3PT-M18 09/24/88 03:51 07/14/88 03:11 

3PT-M18 08/07/88 1:44 12/07/88 17:0 

3PT-M18 08/07/88 17:24 08/07/88 17:44 

3PT-M18 08/31/88 11:05 08/31/88 11-20 

3PT-M18 08/31/88 11:43 08/31/88 12:03 

3PT-M18 09/24/88 03:30 09/2/88 03:50 
3SPT-MI8 09/2/88 03:51 09/24T88 -04:12 

3jPT-MI8 12/17/88 05219 12/17/88 02:4 

3PT-M18 12/17/88 02:56 12/17/88 03 :17 

3-T-M18 01/10/89 18:53 0/10/89 19:12 

-j PT -MI18 -C I/0/89 19:34 01/10/89 19:54 

-PT-M 18 --2 03/89 14:25-- 0 /03/89 14:48

0.33 STARTED/SECURED 31 RHRJ?

- - -- 1 LD\

0.33TSTARTED/SECURED 31 RHRP FRP

-. -on n

0.
38

0.2
0.27 

0.33 
0.33

0.32 

0.30 

0.35 

0.33 

0.33 

0.33 

0.42 

0.33 
0.42 

0.32 

0.33 
0.25 

0.37 

0.33 
0.25 
0.33 
0.33 
0.35 
0.46 
0.35 
0.32 
0.33 
0.38

STARTED/SECURED 31 RHRP FOR PT

STARTED/SECURED 32 RHRP FOR PT 
STARTED/SECURED 31 RHRP FOR 3PT-M18 

STARTED/SECURED 32 RHRP FOR 3PT-M18

STARTED/SECURED 31 RHRP FOR 3PT-MI8 

STARTED/SECURED 32 RHRP FOR PT 

STARTED/SECURED 31 RHRP FOR PT 

STARTED/SECURED 32 RHRP FOR PT 

STARTED/SECURED 31 RHRP FOR PT 

STARTED/SECURED 32 RHRP FOR PT 

STARTED/SECURED 32 RHRP FOR OPERABILITY 

STARTED/SECURED 31 RHRPP FOR OPERABILITY 

STARTED/SECURED 31 RHRP 

STARTED/SECURED 32 RHRP 

STARTED/SECURED 31 RHRP FOR PT 

STARTED/SECURED 32 RHRP FOR PT 

STARTED/SECURED 31 RHRP 

STARTED/SECURED 32 RHRP 

STARTED/SECURED 31 RHRP FOR PT 

STARTED/SECURED 32 RHRP FOR PT 

STARTED/SECURED 31 RHRP FOR 3PT-MI8 
STARTED/SECURED 32 RHRP FOR 3PT-MI8 

SATDSCURED 31 RHRP FOR 3PT-MI8 

STARTED/SECURED 32 RHRP FOR 3PT-MI8 

STARTED/SECURED 31 RHRP FOR 3PT-MI8 

STARTED/SECURED 32 RHRP FOR 3PT-MI8 

STARTED/SECURED 31 RHRP FOR PT

SRO

SRO

SRO 

SRO

SRO 
SRO 
SRO 
SRO 

SRO 
S RO 

SRO 
SRO 
S-RO 

S-RO 

SRO 
SRO 
SRO 
S--RO 

SRO 
SRO 

SRO 

S-RO 
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Table F5 Surveillance TI(ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

RHR 3PT-M18 02/03/89 15:31 02/03/89 15:49 0.30 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 02/23/89 17:10 02/23/89 17:38 0!47 STARTED/SECURED 31 RHRP FOR 3PT-M18 SRO 

RHR 3PT-M18 02/23/89 17:45 02/23/89 18:08 0.38 STARTED/SECURED 32 RHRP FOR 3PT-M18 SRO 

RHR 3PT-M18 05/20/89 17:00 05/20/89 17:20 0.33 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 06/19/89 10:00 06/19/89 10:21 0.35 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 06/19/89 10:31 06/19/89 10:55 0.40 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 07/15/89 01:52 07/15/89 02:05 0.22 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 07/15/89 02:16 07/15/89 02:30 0.23 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 08/09/89 02:42 08/09/89 03:40 0.97 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 08/09/89 03:24 08/09/89 03:46 0.37 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 09/02/89 18:08 09/02/89 18:24 0.27 STARTED/SECURED 31 RHRP SRO 

RHR 3PT-M18 09/02/89 18:37 09/C2/89 18:52 0.25 STARTED/SECURED 32 RHRP SRO 

RHR 3PT-M18 09/26/89 09:23 09/26/89 09:41 0.30 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 09/26/89 10:01 09/26/89 10:18 0.28 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 10/26/89 10:25 10/26/89 10:40 0.25 STARTED/SECURED 31 RHRP SRO 

RHR 3PT-M18 10/26/89 10:58 10/26/89 11:15 0.28 STARTED/SECURED 32 RHRP SRO 

RHR 3PT-M18 11/19/89 18:37 11/19/89 19:07 0.50 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 11/19/89 19:30 11/19/89 20:00 0.50 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 12/14/89 09:51 12/14/89 10:07 0.27 STARTED/SECURED 31 RHRP SRO 

RHR 3PT-M18 12/14/89 10:13 12/14/89 10:31 0.30 STARTED/SECURED 32 RHRP SRO 

RHR 3PT-M18 01/07/90 01:49 01/07/90 02:06 0.28 STARTED/SECURED 31 RHRP SRO 

RHR 3PT-M18 01/07/90 02:31 01/07/90 02:52 0.35 STARTED/SECURED 32 RHRP SRO 

RHR 3PT-M18 01/31/90 02:18 01/31/90 02:45 0.45 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 01/31/90 03:30 01/31/90 03:52 0.37 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 02/24/90 03:52 02/24/90 04:12 0.33 STARTED/SECURED 31 RHRP SRO 

RER 3PT-M18 02/24/90 04:14 02/24/90 04:30 0.27 STARTED/SECURED 32 RHRP SRO 

RHR 3PT-M18 03/02/90 01:41 03/02/90 01:58 0.28 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 04/10/90 10:15 04/10/90 10:35 0.33 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 04/10/90 11:25 04/10/90 11:48 0.38 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 05/05/90 01:40 05/05/90 02:00 0.33 STARTED/SECURED 31 RHRP FOR 3PT-M18 SRO 

RHR 3PT-M18 05/05/90 02:10 05/05/90 02:33 0.38 STARTED/SECURED 32 RHRP FOR 3PT-M18 SRO 

RHR 3PT-M18 05/29/90 18:30 05/29/90 18:50 0.33 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 05/29/90 19:05 05/29/90 19:25 0.33 STARTED/SECURED 32 RHRP SRO 

RHR 3PT-M18 06/22/90 18:18 06/22/90 18:37 0.32 STARTED/SECURED 31 RHRP FOR 3PT-M18 SRO 

RHR 3PT-M18 06/22/90 18:40 06/22/90 18:57 0.28 STARTED/SECURED 32 RHRP FOR 3PT-M18 SRO 

RHR 3PT-MI8 07/16/90 10:52 07/16/90 11:10 0.30 STARTED/SECURED 31 RHRP FOR 3PT-M18 - SRO 

RHR 3PT-M18 07/16/90 11:32 07/16/90 11:52 0.33 STARTED/SECURED 32 RHRP FOR 3PT-M18 SRO
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Table F5 Surveillance Test (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION 
uRP T 

RHR 3PT-MI8 09/17/90 18:30 09/10/90 08:00 0.00 3PT-M 8 (RHRP FUNCTIONAL P R 

RHR 3PT-M18 08/17/90 08:23 08/17/90 08:42 0.32 STARTED/SECURED 31 RHRP FOR 3PT-MI8 
SRO 

RHR 3PT-M18 18/10/90 09:54 08/10/90 10:14 0.33 STARTED/SECURED 32 RHRP FOR 3PT-M18 

RHR 3PT-M18 11/07/90 1:45 09/03/90 16:50 0.28 STARTED/SECURED 31 RHRP FOR PT 
SRO 

RHR 3PT-M18 12/17/90 17 12/17/90 09:2 0.2 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 19/17/90 17:30 19/17/90 17:55 0.42 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 09/17/90 18:05 09/17/90 18:27 0.37 STARTED/SECURED 31 RHRP FOR PT SRO 

RHR 3PT-M18 01/07/90 21:15 11/07/90 21:38 0.38 STARTED/SECURED 31 RHRP FOR 3PT-MI8 
SRO 

RER 3PT-M18 11/07/90 21:45 11/07/90 22:06 0.35 STARTED/SECURED 32 RHRP FOR 3PT-MI8 
SRO 

RHR 3PT-M18 02/17/90 09:17 2/17/90 09:42 0.42 STARTED/SECURED 31 RHRP FOR 3PT-MI8 
.SR 

RHR 3PT-M18 02/17/90 09:47 12/17/90 10:06 0.32 STARTED/SECURED 32 RHRP FOR 3PT-M18 
S........ SRO 

RHR 3PT-M18 01/10/91 11:54 01/10/91 11:46 0.28 STARTED/SECURED 31 RHRP FOR PT 
SRO 

R0R 3PT-MI8 03/25/91 11:57 01/10/91 12:13 0.2 STARTED/SECURED 32 RHRP FOR PT 

RHR 3PT-M18 02/03/91 10:26 02/03/91 10:47 0.35 STARTED/SECURED 31 RHRP FOR.PT 

RHR 3PT-MI8 02/03/91 11:20 02/03/91 11738 0.30 STARTED/SECURED 32 RHRP FOR.PT 

RHR 3PT-M18 06/29/91 0:50 06/29/91 11:22 0.5 STARTED/SECURED 31 RHRP FOR 3PT-MI 
RHR 3PT-MI8 06/29/91 12:00 06/29/91 12:8 0.2 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 07/23/91 09:54 0/23/91 09:15 0.32 STARTED/SECURED 31 RHRP FOR 3PT-M18 

RHR 3PT-MI8 07/23/91 09:5 07/23/91 0:10 0.33 STARTED/SECURED 32 RHRP FOR...T...8 -RO 

RHR 3PT-M18 0/16/91 016 0/16/91 02:37 0.35 STARTED/SECURED 31 RHRP SRO 

RHR 3PT-M18 0/16/91 04:2 0/16/91 04:45 0.37 STARTED/SECURED 32 RHRP 
SRO 

RHR 3PT-M18 09/11/91 10:39 09/11/91 10:57 0.33 STARTED/SECURED 31 RHRP FOR PT 
SRO 

RHR 3PT-M18 09/11/91 11:17 0/11/91 11:33 0.35 STARTED/SECURED 32 RHRP FOR PT 
SRO 

RHR 3PT-M18 05/07/91 09:18 0/07/91 01:30 2.33 STARTED/SERURED 31 RHRP FOR PT 
SRO 

RH P-I -- 9 I00 0/5/1106 .35 SATDSCRD2RHRP FOR PTSO 

RHR 3PT-M18 06/07/91 10:28 0/07/91 11:51 0.38 STARTED/SECURED 31 RHRP FOR PT 
SRO 

RHR 3PT-M18 06/07/91 11:00 06/07/91 12:1 0.40 STARTED/SECURED 32 RHRP FOR PT 
SRO 

RHR 3PT-MI8 0/23/91 09:250 0/3/91 0:0 0.30 STARTED/SECURED 31 RHRP FOR PT SRO 

kH-R iP T -MI18 06/2)/91 109:50 06/2)/91 11:22 0.533 E STARTED/SECURED 31 RHRP FOR 3PT-I 
SRO 

RHR 3PT-MI8 0/19 48 081/145 0 _03 STARTED/ SECURED 32 RH R 
---H 3P - 6-6/9/1/91 12003 06/2)/91 12:28 0.47 STARTED/SECURED 32 RHRP FOR 3PT-I SRO 

PT-MI8 091/11:70/19 13 .7SATUSCRD3 P FOR 3PT-MI8 SRO 

PT-MI8 0-723/91 0:25-67/23/91 09:35 0.33 STPTMI8 CRE 31RHR CINL 

-] H PT-MI8 0/23/91 09:50 -i-072/91 10:51 0.33 STARTED/SECRED 32 RHRP FOR 3PT-8SR 

3HR P -T-MI8 -0/1L/91 10:39-09/1L/91 10:57 0.30 STARTED/SECURED 31 RHRP FOR 3PTM1SR 

I H PT-M 8 /91 0 9 :50 -i-/31/91 10:081 0.30o STARTED/SECURED 31 RHRP FOR PTSR
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Table F5 Surveillance Test (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

RHR 3PT-M18 10/31/91 10:25 10/31/91 10:41 0.27 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 11/25/91 09:55 11/25/91 10:24 0.48 STARTED/SECURED 31 RHRP FOR PT SRO 

R-R 3PT-M18 11/25/91 10:42 11/25/91 11:01 0.32 STARTED/SECURED 32 RHRP FOR PT SRO 

RHR 3PT-M18 12/19/91 10:57 12/19/91 11:22 0.42 STARTED/SECURED 31 RHRP SRO 

RHR 3PT-M18 12/19/91 11:38 12/19/91 12:03 0.42 STARTED/SECURED 32 RHRP SRO 

RHR 3PT-Q22 05/09/86 15:45 05/09/86 16:10 0.42 3PT-Q22 (RHR SYSTEM VALVES' FUNCTIONAL) SRO 

RHR 3PT-Q22 04/07/88 06:15 04/07/88 06:15 0.00 3PT-Q22 (RHR SYSTEM VALVES' FUNCTIONAL) SRO 

RHR 3PT-Q22 06/20/91 12:45 06/20/91 13:10 0.42 3PT-Q22 (RHR SYSTEM VALVES' FUNCTIONAL) SRO 

RHR 3PT-Q36 02/19/85 23:42 02/19/85 23:48 0.10 3PT-Q36 (RHR COMPONENT COOLING VLVS-822 A/B) SRO 

RHR 3PT-Q36 02/15/86 19:20 02/15/86 19:20 0.00 3PT-Q36 (RHR COMPONENT COOLING VLVS-822 A/B) SRO 

RHR 3PT-Q36 11/05/86 01:20 11/05/86 01:20 0.00 3PT-Q36 (RHR COMPONENT COOLING VLVS-822 A+B) SRO 

RR 3PT-R34 07/07/87 10:05 07/07/87 23:35 13.50 STARTED/SECURED 32 RHRP FOR 3PT-R34 
SRO 

RHR 3PT-R34 07/11/87 23:35 07/12/87 01:20 1.75 3PT-R34 SRO 

RHR 3PT-R63 05/11/86 12:17 05/11/86 12:20 0.05 3PT-R63 
SRO 

RHR 3PT-R66 11/23/90 09:40 11/23/90 09:41 0.02 STARTED/SECURED 32 RHRP FOR 3PT-R66 SRO 

SIS 3PC-R16A 09/28/90 09:29 09/28/90 09:29 0.00 3PC-RI6A (31 ACCUM CALIBR) SRO 

SIS 3PC-R16A 09/28/90 09:29 09/28/90 09:29 0.00 3PC-R16A (33 ACCUM CALIBR) SRO 

SIS 3PC-R17 02/18/89 08:00 02/18/89 08:00 0.00 3PC-R17 (ACCUM PRESS CALIB) SRO 

SIS 3PT-M14 09/05/86 08:00 09/05/86 10:06 2.11 3PT-M14 (SIS LOGIC FUNCTIONAL) SRO 

SIS 3PT-M14A 01/22/85 19:35 01/22/85 22:03 2.47 3PT-M14A (SIS LOGIC TRAIN A) SRO 

SIS 3PT-M14A 12/30/85 07:51 12/30/85 14:00 6.15 3PT-M14A (SIS LOGIC TRAIN A) 
SRO 

SIS 3PT-M14A 03/20/86 16:00 03/20/86 17:00 1.00 3PT-M14A (SIS LOGIC TRAIN A) 
SRO 

SID 3PT-MI4A 04/17/86 07:55 04/17/86 10:01 2.11 3PT-M14A (SIS LOGIC TRAIN A) 
SRO 

SIS 3PT-M14A 05/15/86 14:20 05/15/86 16:55 2.58 3PT-M14A (SIS LOGIC TRAIN A) SRO 

SIS 3PT-M14A 07/10/86 08:00 07/10/86 09:30 1.50 3PT-M14A (SIS LOGIC TRAIN A) SRO 

SIS 3PT-M14A 08/07/86 10:20 08/07/86 12:26 2.11 3PT-M14A (SIS LOGIC TRAIN A) SRO 

SIS 3PT-M14A 10/02/86 08:15 10/02/86 10:21 2.11 3PT-M14A (SIS LOGIC TRAIN A) 
SRO 

SIS 3PT-M14A 10/30/86 12:30 10/30/86 14:25 1.92 3PT-M14A (SIS LOGIC TRAIN A) 
SRO 

SIS 3PT-M14A 11/01/86 13:15 11/01/86 15:21 2.11 3PT-M14A (SIS LOGIC TRAIN A) 
SRO 

SIS 3PT-M14A 11/28/86 12:00 11/28/86 14:00 2.00 3PT-M14A (SIS LOGIC TRAIN A) SRO 

SIS 3PT-M14A 12/26/86 0:00 12/26/86 09:18 1.30 3PT-M14A (SIS LOGIC TRAIN A) SRO 

S!I-S 3PT-MI4A 01/22/87 08: 60 7 01/22/87 10:25 2.30 3PT-MI4A (SIS LOGIC TRAIN A) SRO 

S§I S 3PT -MI4A 02/W287 21:50 02/12T87 21.55 0.08 3PT-MI4 (SS LOGIC TRAIN A) SRO 

SS 3TM4 029/707:20 02/19/87 05.26 2.11 3PT-MI4A (SIS LOGIC TRAIN A) -- SRO 

-§SS 3PT-MI4A 03/18/87 15:0 03/18/87 17:06 2.11 3PT-MI4A (SIS LOGIC TRAIN A) SRO 

SIS 3T -M14A 03/31/87 08 :43 03/31/87 10:50 2.11 -3PT-MI4A (SIS LOGIC TRAIN A) SRO 

ISIS 13PT-MI4A, 11/04/87 12:25 11/04/87 13:10 0.75 3PT-MI4A (SIS LOGIC TRAIN A) L2RO
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Table F5 Surveillance Test (ST) Performance Log

Tst # START TE ENDI DAE DUA N EVNT DESCRIPTIum 

3PT-M4A 03/25/88 09:20 0325/88 11:0 183 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 1807/ 08:16 04/07/87 10:2 2.11 3PT-M14A (SIS LOGIC TRAIN 
A) 

3PT-M14A 01 /8 08:25 12/3/87 15:05 6.67 PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A /88 0:1/22/88 14:00 1.78 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 07588 08:15 07/15/88 09:46 1.58 PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 0 88 08:20 0 5/88 11:00 1 .83 32T-M14A (SIS LOGIC TRAIN A) 

3PT-M4A 1/88 09:05 -027/88 12:55 3.833pT-MI4A (SIS LOGIC TRAIN A) 

3PT-MI4A 1 /88 08:4 1 /88 10304 5.30 3PT-M14A (SIS LOGIC TRAIN A) 

p-M1A 12/19/80:0 12198 0955 175 3PT-14A (SIS LOGIC TRAIN A) 

3PT-M14A 12/20/88 07:50- 0/21/88 10:00 2.13 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 06/28/88 08:15 0/88 0:00 1.17-3PT-MI4A (SIS LOGIC TRAIN A) 

3PT-M14A 08/16/88 08:50 0/06/88 17:00 2.83 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 10/02/88 09:05 10/0/88 12:35 3.83 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 1/20/88 08:24 1/25/88 13:42 2.3 3pT-MI14A (SIS LOGIC TRAIN A) 

3PT-M14A 1/26/88 08:10 1/26/88 09:55 1.75 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 012/088 07:55 0/10/88 10:03 2.13 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 05/03/89 08:50 05/03/89 10:00 1.17 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 05/12/89 16:50 0/16/89 17:30 0.67 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 1052/89 1 :19 i-70/ 9/9 17:30 1.18 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 0/21/89 08:17 6/20/89 10:25 2.13 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M4A 0 90 16:50 01/90 17:30 3.50 3pT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 290 0 430/27/90 10:20 4.95 3PT-M14A (SIS LOGIC TRAIN A) 

3PT90 16:00 08405 /90 17:10 1.0 3PT-MI4A (SIS LOGIC TRAIN A) 

3PT-M14A 1//90 1 8:0 12/1/90 10:06 1.93 3PT-M4A (SIS LOGIC TRAIN A) 

3PT-M14A 12/90 07:44 1/2//90 09:50 2.11 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 01/1/90 08:30 06/21/90 10:10 1.67 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 02/08/90 16:30 0/990 20 :00 3.50 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-MI4A 072790 16:03 727
9 0 21:00 4.95 3PT-MI4A (::Is LOGIsC -TRAIN A) 

3PT-M14A 02/11/90 1 :00 08/11/909:6 1.18 M14A (SIS LOGIC TRAIN A) 

3PT-M14A 03/12/90 08:10 03/18/90 10:06 1.93 3PT-M14A (SIS LOGIC TRAIN 
A) 

3PT-M14A 15/28/90 09:21 05/28/90 11:27 2.11 3PT-M14A (SIS LOGIC TRAIN A) 

3PT-M14A 09/30/91 00:01 01/1/91 01:19 
1.30 3PT-M14A (SIS LOGIC TRAIN 

A) 

3P-1A 2891 13:04 020891 15:05 2.02 3PT-MI4A(SSOGCTAN) 

3PT-M14A 031/91 08:U031 Uj/91/ 00:371 1.573TM4 (SIS LOGIC TRAIN A) 

3PT-M14A 052891 07:5b/8/ 91 10:0 ° 21 T-4A(SLOITRAIN A) 

3PT-MI4A 093091 10 : 33 09/30/91 14:20 3.78 3PT-M14A (SIS LOGIC TRAIN A) 

,T-M14A 10/25/91 17:00 10/25/91 22:20 5.33 3PT-M14A 
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Table F5 Surveillance T 9 (ST) Performance Log

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

§IS 3PT-M14A 11/21/91 08:30 11/21/91 09:15 0.75 3PT-M14A (SIS LOGIC TRAIN A) SRO 

SIS 3PT-M14B 02/27/85 07:45 02/27/85 09:25 1.67 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 05/17/85 07:30 05/17/85 08:30 1.00 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 12/31/85 07:43 12/31/85 09:05 1.37 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 02/21/86 08:15 02/21/86 10:21 2.11 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 03/21/86 08:10 03/21/86 14:37 6.45 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 04/18/86 08:05 04/18/86 09:20 1.25 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 05/19/86 08:12 05/19/86 10:18 2.11 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 06/13/86 08:10 06/13/86 14:10 6.00 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 08/08/86 08:30 08/08/86 11:05 2.58 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 10/03/86 09:00 10/03/86 10:00 1.00 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 11/01/86 08:55 11/01/86 11:01 2.11 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 11/28/86 15:05 11/28/86 17:11 2.11 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 12/26/86 15:20 12/26/86 17:50 2.50 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 01/23/87 13:00 01/23/87 13:00 0.00 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 03/19/87 08:30 03/19/87 14:10 5.67 3PT-M14B (SiS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 03/31/87 12:50 03/31/87 14:17 1.45 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 11/06/87 13:07 11/06/87 14:04 0.95 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 12/10/87 09:03 12/10/87 13:43 4.67 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 12/28/87 15:40 12/28/87 16:50 1.17 3PT-M14B iSIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 01/27/88 08:00 01/27/88 10:15 2.25 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 02/22/88 08:50 02/22/88 10:56 2.11 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 03/24/88 08:15 03/24/88 10:30 2.25 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 04/26/88 08:10 04/26/88 09:30 1.33 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 06/17/88 08:00 06/17/88 09:45 1.75 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 08/08/88 08:00 08/08/88 09:30 1.50 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 09/28/88 07:58 09/28/88 10:30 2.53 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 11/23/88 20:00 11/23/88 21:40 1.67 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 12/19/88 08:10 12/19/88 09:55 1.75 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 01/13/89 07:55 01/13/89 09:50 1.92 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 06/29/89 08:00 06/29/89 09:14 1.23 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 07/25/89 16:35 07/25/89 18:22 1.78 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 10/10/89 08:31 10/10/89 10:15 1.73 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 11/27/89 08:00 11/27/89 09:30 1.50 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 11/27/89 12:37 11/27/89 13:12 0.58 3PT-M14B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 12/26/89 12:20 12/26/89 14:00 1.67 3PT-M14B (SIS LOGIC TRAIN B) SRO 

Is 3PT-M14B 03/01/90 08:30 03/01/90 10:15 1.75 3PT-MI4B (SIS LOGIC TRAIN B) SRO
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SIS 3PT-M14B 05/1/90 13:05 05/12/90 14:00 0.92 3PT-M4B (SIS LOGIC TRAIN B) 
SRO 

SIS 3PT-M14B 06/07/90 08:30 06/07/90 i1:00 2.50 3PT-M4B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 07/03/90 08:05 07/01/90 10:24 2.32 3PT-MT4B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 07/27/90 16:03 07/27/90 21:00 4.95 3PT-M4B (SIS LOGIC TRAIN B 
SRO 

SIS 3PT-M14B 0/20/90 07:26 /20/90 09:46 2.11 3PT-M4B (SIS LOGIC TRAIN B) 
SRO 

SIS 3PT-MIB 2/19/98 09:10 12/1/90 10:16 211 PT-M4B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-M14B 01/14/91 08:25 01/i8/91 09:35 1.17 3PT-M4B (SIS LOGIC TRAIN BP SRO 

SIS 3PT-M1B 023/16/ 13:20 03/1/91 14:03 0 .5 R 3PT-ME DSIS LOGIC TRAIN BP SRO 

SIS 3PT-M14B 04/11/85 0 2:5 0/16/5 102:30 .53 3PT-M4B (SIS LOGIC TRAIN B SRO 

SIS 3PT-M14B 06/27/91 09:30 06/2791 1230 3.00 PT-M4B (SIS LOGIC TRAIN B SRO 

SIS 3PT-M14B 07/25/91 16:45 07/25/91 20: 3 0 3.75 3PT-M4BSRO 

SIS 3PT-M14B 05/16/ 8:05 08/16/91 2:900 1.92 3PT-M SS LOGIC TRAIN B) SRO 

SIS 3PT-MI4B 10/09/91 0830 10/0/91 14:00 5.50 3PT-M4B (SIS LOGIC TRAIN B) 
SRO 

SIS 3PT-M14B 0/16/91 03:48 0/16/91 05:41 2.25 3PT-M4B (SIS LOGIC TRAIN B) 
SRO 

SIS 3PT-M14B 11/07/91 13:5 0/07/91 16:15 0.00 3PT-M4B 
SRO 

S-S 3P-T-MI4B 12/05/91 08:13 12/05/91 10:00 1.78 3PT-MI4B (SIS LOGIC TRAIN B) SRO 

SIS 3PT-MI4B 12/3/91 08:45 12/31/91 10:15 1.50 3PT-M4B 
SRO 

SIS 3PT-M16 01/17/85 18:16 01/17/85 18:32 0.27 STARTED/SECURED 31 SIP FOR PT 
SRO 

SIS 3PT-M16 0/17/85 18:53 01/17/85 19:18 0.33 STARTED/SECURED 32 SIP FOR PT 
SRO 

SIS 3PT-MI6 01/17/85 19:26 01/17/85 19:46 0.33 STARTED/SECURED 33 SIP FOR PT 
SRO 

IS- 3'PT -M16 072/15/850 03:35 02/15 :55 0.33 START-/SECURED 31 SIP FOR PT 
§RO 

SIS 3PT-MI6 02/15/85 04:52 02/15/85 05:18 0.43 STARTED/SECURED 32 SIP FOR PT 
SRO 

SIS 3PT-M16 02/15/85 05:26 0/15/85 05:42 0.27 SATED/SECURED 33 SIP FOR PT 
SRO 

SIS 3PT-M16 03/16/85 09:50 03/16/85 10:09 -0.32 STARTED/SECURED 31 SIP FOR PTSR 

SIS 3 PT -I 6 03/16/85 10:54 03/16/8511:15 -0.35 STARTED/SECURED 33 SIP FOR PT -SRO 

SS r 3PT~-I6 03/16/85 13:42 031/51:3 0.35 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-MI6 064/ 16/ 850 02:.25 0/16/85 02:45 0.33 STARTED/SECURED 31 SIP FOR PT 
SRO 

SI S 3 PT -MI 6 0/16/85 03 :22 04/16/85 03:42 0.33 STARTED/SECURED 32 SIP FOR PT SRO 

SI S 3PT -M1I6 04/16/85 04: 02 04/16/85 04:.21 -0.32 STARTED/SECURED 33 SIP FOR PT S RO 

Sis 3PT-MI16 05/16/85 12:31--65/16/85 12-49 -0.30 STARTED/SECURED 31 SIP FOR PT 
SRO 

SIS 3PT-MI6 05/16/85 13:46 0516/85 14:05 0.32 STARTED/SECURED 32 SIP FOR PT S-9RO 

§I S 3pT --M1I6 0-65/16/85 17:48 05/16/85 18:12 0.40 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-MI6 0911/85 13:26 09/11/85 13:45 0.32 STARTED/SECURED 31 SIP FOR PT 
SRO 

I P T -MI16 09d--/11/85 14:12 09/11/85 14 : 28 0.27 SATD/SEUED 32 SIP FOR PT SRO 

I 3S P T -MI 6 --9-/I/85 1440 -- 1/I/85 14:55 0.25 STARTED/SECURED 333 SIP -- R 

§--- P T -MI16 -if-0-1/i8 50 1:-3 0-6/11/85 01: 50-- 0.33 STARTED/ SEECURED 31 SIP FOR PTSR 

MTM 16 10-/1i/85 02:26--0/1ii/85 02.45 
0.32 STARTED/SECUED32SPFRT 
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SIS 3PT-M16 10/11/85 02:57 10/11/85 03:17 0.33 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 11/11/85 12:47 11/11/85 13:10 0.38 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 11/11/85 13:30 11/11/85 13:55 0.42 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 11/11/85 17:30 11/11/85 18:00 0.50 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 12/12/85 02:03 12/12/85 02:33 0.50 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 12/12/85 02:39 12/12/85 02:47 0.13 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 12/12/85 02:48 12/12/85 02:59 0.18 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 01/09/86 00:55 01/09/86 01:15 0.33 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 01/09/86 01:45 01/09/86 02:05 0.33 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-MI6 01/09/86 02:13 01/09/86 02:30 0.28 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 02/08/86 12:43 02/08/86 13:08 0.42 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 02/08/86 14:10 02/08/86 14:38 0.47 STARTED/SECURED 32 SIP SRO 

SIS 3PT-MI6 02/08/86 17:48 02/08/86 18:06 0.30 STARTED/SECURED 33 SIP RO 

SIS 3PT-M16 03/11/86 01:50 03/11/86 02:10 0.33 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 03/11/86 03:00 03/11/86 03:25 0.42 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 03/11/86 03:50 03/11/86 04:05 0.25 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 04/10/86 02:14 04/10/86 02:35 0.35 STARTED/SECURED 31 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 04/10/86 03:20 04/10/86 03:47 0.45 STARTED/SECURED 32 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 04/10/86 04:20 04/10/86 04:45 0.42 STARTED/SECURED 33 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 05/11/86 18:05 05/11/86 18:21 0.27 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 05/11/86 18:49 05/11/86 19:10 0.35 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 05/11/86 19:17 05/11/86 19:33 0.27 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 06/12/86 10:10 06/12/86 10:23 0.22 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 06/12/86 11:45 06/12/86 12:05 0.33 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 06/12/86 13:00 06/12/86 13:20 0.33 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 06/12/86 18:35 06/12/86 19:00 0.42 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 06/12/86 19:53 06/12/86 20:15 0.37 STARTED/SECURED 32 SIP FOR PT 
SRO 

SIS 3PT-M16 06/12/86 20:35 06/12/86 20:57 0.37 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 07/13/86 19:32 07/13/86 19:51 0.32 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 07/13/86 20:24 07/13/86 20:41 0.28 STARTED/SECURED 32 SIP FOR PT 
SRO 

SIS 3PT-M16 07/13/86 20:56 07/13/86 21:13 0.28 STARTED/SECURED 33 SIP FOR PT 

SIS 3PT-M16 08/08/86 07:55 08/08/86 13:50 5.92 3PT-M16 (SIP FUNCTIONAL) SRO 

SIS 3PT-M16 08/08/86 10:28 08/08/86 10:58 0.50 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 08/08/86 12:58 08/08/86 13:17 0.32 STARTED/SECURED 31 SIP FOR PT 520 

SIS 3PT-M16 08/08/86 13:34 08/08/86 13:50 0.27 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 09/12/86 02:03 09/12/86 02:22 0.32 STARTED/SECURED 31 SIP SR0 

SIS 3PT-M16 09/12/86 02:43 09/12/86 03:07 0.40 STARTED/SECURED 32 SIP 
SRO

F-273



Table F5 Surveillance Test (ST) Performance Log 

START DT-END DATE DURATION EVENT DESCRIPTION 

09/132/86 03:15 09/12/86 03:31 0.27 STATED/SECURED 33 SIP 

10 /86 20:30 1/07/86 20:48 0.30 31 SIP IN SERVICE FOR PT 

100/86 21:10 1/07/86 21:27 0.28 32 SIP IN SERVICE FOR PT 

1007/86 21:37 0/07/86 21:54 0.28 33 SIP IN SERVICE FOR PT 

'11/05/86 17:55 11/05/86 18:13 0.30 STATED/SECURED 31 SIP 

11/0S/86 18:37 11/05/86 18:38 0.02 STARTED/SECURED 32 SIP 

-1/05/86 19:19 11/05/86 19:33 0.23 STARTED/SECURED 33 SIP 

12/06/86 03:45 12/06/86 04:03 0.30 STATED/SECURED 31 SIP FOR PT 

12/06/86 04:22 12/06/86 04:42 0.33 STARTED/SECURED 32 SIP FOR PT 

12/06/86 04:59 12/06/86 05:15 0.27 STATED/SECURED 33 SIP FOR PT 

01/04/87 09:39 01/04/87 09:55 0.27 STATED/SECURED 31 SIP 

01/04/87 10:27 01/04/87 10:49 0.37 STATED/SECURED 32 SIP 

01/04/87 11:00 0 /04/87 11:15 0.25 STARTED/SECURED 33 SIP 

02/04/87 01:12 02/04/87 01:42 0.50 STARTED/SECURED 31 SIP 

02/04/87 02:52 02/04/87 03:17 0.42 STARTED/SECURED 32 SIP 

02/04/87 03:33 02/04/87 03:53 0.33 STARTED/SECURED 33 SIP 

03/11/87 01:44 03/1/87 02:00 0.27 STARTED/SECURED 33 SIP FOR PT 

3 /11/87 02:34 03/11/87 02:50 0.27 STARTED/SECURED 32 SIP FOR 
PT 

09-3/0/87 09:5 -09/87 03:21 0.65 STARTED/SECURED 31 SIP FOR PT 

0 /87 0 :50 0 487 10:10 0.37 STARTED/SECURED 31 SIP 
FOR PT 

0/06/87 13:43 /06/87 14:08 0.42 STARTED/SECURED 32 SIP FOR 
PT 

0/06/87 14:2004/05/87 14:30 0.50 STARTED/SECURED 33 SIP FOR PT 

09/05/87 08:40 09/05/87 09:01 0.33 STATED/SECURED 31 SIP 

01/04/87 09:18 11/04/87 19:16 0.65 STATED/SECURED 33 SIP 

11/04/87 09:50 0 87 0:15 0.33 STATED/SECRED 32 SIP 

11/29/87 19:01 11/905/87 02:7 0.3 STARTED/SECED 31 SIP FOR PT 

11/29/87 203:00 11//87 20:30 0.50 STARTED/SECURED 32 SIP 

10/05/ 87 20:45 i-0/05/87 21:01 0.27 STARTED/SECURED 33 SIP 

11/0/87 19:14 i-1/-4/87 19:16 0.03 STARTED/SECED 31 SIP 

11/05/87 0 0 3: -11/05/87 04:28 0.30 STARTED/SECURED 31 SIP 

-1-1 7 '587 04:50 1/ 05/87 05:15 0.42 ST TED/SECURED 32 SIP 

i-1/-9/87 02:28 I- /29 / 8 7 02:47 0.32 STARTED/SECUED 31 SIP 

11/29 7 /87 03:15- 11/ 2-187 03:32 0.28 STARTED/SE ED 32 SIP 

12/26/87 01:51 12/26/87 02:09 0.30 STATED/SECED 31 SIP 

12/26/87 02:21 12/26/87 02:51 0.50 STARTED/SECURED 32 SIP 

12/26/87 03:31 i12z/2/87 03:46 0.25 STARTED/SECURED 33 SIP
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SIS 3PT-M16 01/26/88 12:10 01/26/88 12:36 0.43 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 01/26/88 12:45 01/26/88 13:00 0.25 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 01/26/88 13:15 01/26/88 13:30 0.25 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 02/25/88 18:30 02/25/88 18:50 0.33 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 02/25/88 19:22 02/25/88 19:47 0.42 STARTED/SECURED 32 SIP SRO 

SIS 3PT-M16 02/25/88 19:55 02/25/88 20:06 0.18 STARTED/SECURED 33 SIP SRO 

SIS 3PT-M16 03/26/88 20:40 03/26/88 21:00 0.33 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 03/27/88 01:25 03/27/88 01:50 0.42 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 03/27/88 02:20 03/27/88 02:37 0.28 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 04/28/88 03:17 04/28/88 03:33 0.27 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 04/28/88 03:50 04/28/88 04:05 0.25 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 04/28/88 04:24 04/28/88 04:39 0.25 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 05/30/88 18:10 05/30/88 18:25 0.25 STARTED/SECURED 31 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 05/30/88 19:40 05/30/88 20:00 0.33 STARTED/SECURED 32 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 05/30/88 20:40 05/30/88 21:10 0.50 STARTED/SECURED 33 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 06/19/88 17:03 06/19/88 17:21 0.30 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 06/19/88 17:56 06/19/88 18:14 0.30 STARTED/SECURED 33 SIP SRO 

SIS 3PT-M16 06/19/88 18:34 06/19/88 18:54 0.33 STARTED/SECURED 32 SIP SRO 

SIS 3PT-M16 07/08/88 02:15 07/08/88 02:32 0.28 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 07/08/88 02:57 07/08/88 03:14 0.28 STARTED/SECURED 32 SIP SRO 

SIS 3PT-M16 07/08/88 03:21 07/08/88 03:40 0.32 STARTED/SECURED 33 SIP SRO 

SIS 3PT-M16 08/28/88 10:22 08/28/88 10:40 0.30 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 08/28/88 10:55 08/28/88 11:08 0.22 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 08/28/88 11:25 08/28/88 11:34 0.15 STARTED/SECURED 32 SIP SRO 

SIS 3PT-M16 09/21/88 02:03 09/21/88 02:24 0.35 STARTED/SECURED 31 SIP FOR 3PT-M6 
SRO 

SIS 3PT-M16 09/21/88 02:52 09/21/88 03:13 0.35 STARTED/SECURED 32 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 09/21/88 03:36 09/21/88 03:55 0.32 STARTED/SECURED 33 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 10/17/88 19:49 10/17/88 20:10 0.35 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 10/17/88 20:25 10/17/88 20:47 0.37 STARTED/SECURED 32 SIP SRO 

SIS 3PT-M16 10/17/88 21:01 10/17/88 21:22 0.35 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 11/20/88 13:37 11/20/88 14:25 0.80 STARTED/SECURED 31 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 11/20/88 15:45 11/20/88 16:08 0.38 STARTED/SECURED 32 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 11/20/88 16:42 11/20/88 16:58 0.27 STARTED/SECURED 33 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 12/14/88 03:15 12/14/88 03:37 0.37 STARTED/SECURED 31 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 12/14/88 03:59 12/14/88 04:25 0.43 STARTED/SECURED 32 SIP FOR 3PT-M16 SRO 

SIS 3PT-MI6 12/14/88 04:33 12/14/88 05:53 1.33 STARTED/SECURED 33 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 01/07/89 02:48 01/07/89 03:10 0.37 STARTED/SECURED 31 SIP FOR PT & FILLED ACC SRO
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-- ----3PT -MI16 01/-!/9-3:5-2--0-07/89 04:08 0.27 STARTED/SECURED 32 SIP FOR PT 
S§RO 

-§- 3PT -MI16 ---10/89 04.34--1-/07/8904:49 -0.25 STARTED/SECURED 33 SIP FOR PT SRO 

S 3PT-MI6 --13/909:51 13/89 10:07 0-27 STARTED/SECURED 31 SIP FOR PT&FILLED ACCSR 

I-S-----P - 6 -j--/31/89 i0:34--0-/31/89 10:53 0.32 STARTED/SECURED 32 SIP FOR PTSR 

" ,--- TP T -MI6 0-i31/89 11:05 01/31L/89 11:21 0.27 STARTED/SECURED 33 SIP FOR PT SRO 

-T-MI6 -6-6/0 2-/ 890 00: 35--0-/02/89 01:08 0.55 STARTED/SECURED 31 SIP 
SRO 

IS---3PT-MI6 -F-0-/02/89 01.30 -- 6/2/89 01:40 -0.17 STARTED/SEC-URED 32 SIP SRO 

--S----T -T-MI 6 - 60289 01:53--0-/02/89 02:18 0.42 STARTED/SECURED 33 SIP SRO 

§IS---3PT-M-6- 07//89 12:*38--0-/03/89 .12:55 0.28 STATED/SECURED 31 SIPSR 

I-S--- PT-MI6 070/89 13:40 --607/03/89 13 :58 0.30 STARTED/SECURED 32 SIP 

---- 3PT-MI6 07-I03/89 14:4o-6/-13/89 14:56 0.27 STREIEUED 33 SIP S RO 

TI--S----T-MI6 -0-7--28/89 I047 -- /891:2-- 0.42 STARTED/SECURED 31 SIP FOR PTSR 

----- T-M16 -- 7-/28/89 12:.2 0--7/28/89 12:40 0.3 SATED/SECURED 33 SIPSR 

-9 -S --p PT-M 16 07/23/89 13 :00-60/28/89 13:251 0. 42d STTED/SECURED 32 SIP SRO 

I 3 s P T -MI16 0--8/289 01:37--0/22/89 01:52 0.25 STARTED/SECURED 31 SIP 
S9RO 

3 P T -MI16 0--67-82/89 02:20-8 /22/8902:35 -0-25 STRE/EUE 2 SIP SRO 

-§S --6- 22/ 8 90 02 5 3--22 /89 03 :08 025 STARTED/SECURED 33 SIP 
SRO 

9I-S--- 3-PT-M6 -&-915/891i0-00--09/15/89 10:20 - 0.33 STARTED/SECURED 31 SIP FOR PT 
SRO 

-I -S jP T -MI16 -6-915/89 11ijoi0 -97-,;/8 9 11-29 0.32 STARTED/SECURED 33 SIP FOR PT SRO 

.I P-I -915/89 12:05 - /IE/89 12:28 0.38 STARTED/SECURED 32 SIP FOR PTSR 

-I PT-MI6- -- /10/89 17:29 ---/I0/89 1-7:-50 0 .35 STARTED/SECURED 31 SIP FOR PT 
SRO 

SIS 3PT-MI6 101089 18:16 -- /10/89 18:34 0.30 STARTED/SECURED 32 SIP FOR PT SRO 

I S 3PT -MI16 I--f-/89 18:48 -I0/10/89 19:07 0.32 STARED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 i--/0-4/89 02:42--I104/89 03 :02 0.33 STATED/SECURED 31 SIP FOR PTSR 

3I -S :P T -M 16 --i7-/0/89 03.:36 -ii/48 3: 56 0.33 STARTED/SECURED 32 SIP FOR PT SRO 

S 3PT-MI6 -f7-/-/89 04 : 15 -/04/89 04 :32 0.28 STARTED/SECURED 33 SIP FOR PT SRO 

3-- P --MI6 11/2/89 10:12-11/28/89 10 :32 0.33 STARTED/SECURED 31 SIP FOR PTSR 

"---S- T-P T -M16 i-2-8/89 11:17 --f-/28/89 11:37 -0.33 SATED/SECURED 32 SIP FOR PTSR 

§SI - 3PT --MI6 11/ 28/89 12:00-ii- 728/8 912:20 -0.33 STARTED/SECURED 33 SIP FOR PT SRO 

SEI - -MI6 i /89 02:55-f2-/22/89 03:-20 -0.42 SATED/SECURED 31 SIP FOR PT 
-S-RO 

s T PT-MI6 -f27--/89 03:-37 1-272/89 04:03 0.43 STARTED/SECURED 32 SIP FOR PT SRO 

SIj S PT -M 16 1-2/2/89 04:10 -f2-/22/89 04:35 0.42 STARTED/SECURED 33 SIP FOR PT SRO 

SgI S TP T -M1I6 01/1-i7/90 18:48 - -/17/90 19:18 0.50 STARTED/SECURED 31 SIP 

7 7,, -n nn.T SESRO 

SIS 3PT-M16 01/7-/90 20:01- -/-17/902100 -- 0.325 STARTED/SECURED 33 SIP 

SI P-I 0-1'/0 04-6-/17/90 0 2160 02 STARTED/SECUED 33 SRO 
SIS 3PT-MI6 021/90 09:58-2/09 C01 0.30 STARTED/SECURED 31 SIP FOR 3PT-MI6SR 

SI PT-M6 0 0-7/90 10451 0T--10/90 ii12 0.45 TARTED/SECURED 32 SIP FOR PTSR 
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System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

SIS 3PT-M16 02/10/90 11:38 02/10/90 11:56 0.30 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 03/20/90 12:12 03/20/90 12:37 0.42 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 03/20/90 13:03 03/20/90 13:20 0.28 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 03/20/90 13:36 03/20/90 13:51 0.25 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 04/11/90 13:26 04/11/90 13:50 0.40 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 04/11/90 14:30 04/11/90 14:45 0.25 STARTED/SECURED 33 SIP SRO 

SIS 3PT-M16 04/11/90 17:37 04/11/90 17:57 0.33 STARTED/SECURED 32 SIP SRO 

SIS 3PT-M16 05/07/90 01:35 05/07/90 01:55 0.33 STARTED/SECURED 31 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 05/07/90 02:18 05/07/90 02:45 0.45 STARTED/SECURED 32 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 05/07/90 03:30 05/07/90 03:48 0.30 STARTED/SECURED 33 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 05/31/90 03:05 05/31/90 03:25 0.33 STARTED/SECURED 31 SIP FOR 3PT-MI$ SRO 

SIS 3PT-M16 05/31/90 04:48 05/31/90 05:02 0.23 STARTED/SECURED 32 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 05/31/90 05:48 05/31/90 06:04 0.27 STARTED/SECURED 33 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 06/25/90 11:22 06/25/90 11:44 0.37 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 06/25/90 12:40 06/25/90 13:11 0.52 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 06/25/90 13:50 06/25/90 14:10 0.33 STARTED/SECURED 33 SIP SRO 

SIS 3PT-MI6 07/23/90 09:48 07/23/90 10:04 0.27 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 07/23/90 10:51 07/23/90 11:10 0.32 STARTED/SECURED 32 SIP SRO 

SIS 3PT-M16 07/23/90 11:36 07/23/90 11:55 0.32 STARTED/SECURED 33 SIP SRO 

SIS 3PT-M16 08/20/90 19:19 08/20/90 19:43 0.40 STARTED/SECURED 31 SIP FOR 3PT-M16 SRO 

SIS 3PT-M16 08/20/90 20:37 08/20/90 21:05 0.47 STARTED/SECURED 32 SIP SRO 

SIS 3PT-M16 08/20/90 21:32 08/20/90 21:52 0.33 STARTED/SECURED 33 SIP SRO 

SIS 3PT-M16 12/04/90 13:32 12/04/90 13:56 0.40 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 12/04/90 14:23 12/04/90 14:48 0.42 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-MI6 12/04/90 15:10 12/04/90 15:33 0.38 STARTED/SECURED 33 SIP SRO 

SIS 3PT-M16 01/03/91 09:35 01/03/91 09:59 0.40 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-M16 01/03/91 10:15 01/03/91 10:40 0.42 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-M16 01/03/91 10:59 01/03/91 11:15 0.27 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-MI6 01/30/91 10:30 01/30/91 12:58 2.47 3PT-M16 (SIP FUNCTIONAL) SRO 

SIS 3PT-M16 01/30/91 11:02 01/30/91 11:19 0.28 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 01/30/91 11:46 01/30/91 12:07 0.35 STARTED/SECURED 32 SIP SRO 

SIS 3PT-M16 01/30/91 12:22 01/30/91 12:39 0.28 STARTED/SECURED 33 SIP SRO 

SIS 3PT-M16 02/23/91 09:50 02/23/91 10:05 0.25 STARTED/SECURED 31 SIP FOR PT SRO 

SIS 3PT-MI6 02/23/91 10:30 02/23/91 10:50 0.33 STARTED/SECURED 32 SIP FOR PT SRO 

SIS 3PT-MI6 02/23/91 11:05 02/23/91 11:25 0.33 STARTED/SECURED 33 SIP FOR PT SRO 

SIS 3PT-M16 03/19/91 10:38 03/19/91 10:56 0.30 STARTED/SECURED 31 SIP SRO 

SIS 3PT-M16 03/19/91 11:22 03/19/91 11:51 0.48 STARTED/SECURED 32 SIP SRO
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F-279

System Test # START DATE END DATE DURATION EVENT DESCRIPTION Source 

SIS 3PT-R003A 09/17/90 16:45 09/17/90 19:05 2.33 3PT-RO03A (SI RECIRC SWITCH FUNCTIONAL) SRO 

SIS 3PT-RO03A 11/18/90 11:00 11/18/90 12:10 1.17 3PT-R003A (SI RECIRC SWITCH FUNCTIONAL) SRO 

SIS 3PT-R003A 11/18/90 14:10 11/18/90 15:05 0.92 3PT-RO03A (SI RECIRC SWITCH FUNCTIONAL) SRO 

SIS 3PT-RO03B 08/04/87 17:47 08/04/87 19:30 1.71 3PT-RO03B (SI BKR TIMING/BUS STRIPPING) SRO 

SIS 3PT-RO03B 09/18/90 14:28 09/18/90 16:00 1.53 3PT-ROO3B (SI BKR TIMING/BUS STRIPPING) TEST GROUP SRO 

SIS 3PT-RO03B 12/03/90 17:35 12/03/90 19:30 1.92 3PT-RO03B (SI BKR TIMING/BUS STRIPPING) TEST GROUP SRO 

SIS 3PT-RO03B 12/04/90 13:00 12/04/90 14:40 1.67 3PT-RO03B (SI BKR TIMING/BUS STRIPPING) ON BUS 3A SRO 

SIS 3PT-RO03C 08/16/87 20:40 08/16/87 21:42 1.04 3PT-RO03C (SI TRAIN A & B) SRO 

SIS 3PT-RO03C 06/04/89 13:12 06/04/89 13:38 0.43 3PT-R03C (SI TRAIN A & B) SRO 

SIS 3PT-RO03C 06/04/89 16:51 06/04/89 17:10 0.32 3PT-RO03C (SI TRAIN A & B) SRO 

SIS 3PT-RO03C 12/04/90 17:49 12/04/90 19:41 1.87 3PT-RO03C (SI TRAIN A & B) SRO 

SIS 3PT-RO03C 12/04/90 17:49 12/04/90 19:53 2.07 3PT-RO03C (SI TRAIN A & B) SRO 

SIS 3PT-RO03C 12/04/90 19:40 12/04/90 19:41 0.02 STARTED/SECURED 32 RHRP FOR 3PT-RO03C SRO 

SIS 3PT-RO03D 09/20/85 19:35 09/20/85 20:05 0.50 3PT-RO03D (SI BLACKOUT) SRO 

SIS 3PT-RO03D 08/17/87 21:05 08/17/87 21:05 0.00 3PT-RO03D (SI BLACKOUT) SRO 

SIS 3PT-RO03D 06/05/89 20:52 06/05/89 22:15 1.38 3PT-RO03D (SI BLACKOUT) SRO 

SIS 3PT-RO03D 12/09/90 14:16 12/09/90 14:24 0.13 3PT-RO03D (SI BLACKOUT) BUS 6A DID NOT CLOSE SRO 

SIS 3PT-RO03E 06/04/89 19:30 06/04/89 19:50 0.33 3PT-RO03E (SI CONTAINMENT ISOL) SRO 

SIS 3PT-R17 02/08/89 12:46 02/08/89 16:07 3.35 3PT-R17/17A (ACCUM PRESS CAL) SRO 

SIS 3PT-R64 05/13/86 13:00 05/13/86 13:35 0.58 3PT-R064 (SI FULL FLOW TEST) SRO 

SIS 3PT-R64 07/17/87 00:14 07/17/87 00:17 0.05 STARTED/SECURED 31 SIP FOR 3PT-R64 SRO 

SIS 3PT-R64 07/17/87 00:28 07/17/87 00:29 0.02 STARTED/SECURED 32 SIP FOR 3PT-R64 SRO 

SIS 3PT-R64 07/17/87 00:39 07/17/87 00:58 0.32 STARTED/SECURED 33 SIP FOR 3PT-R64 SRO 

SIS 3PT-R12 08/03/88 18:30 08/03/88 18:50 0.33 STARTED/SECURED 31 SIP FOR 3PT-RA12 SRO 

SIS 3PT-V29 08/09/87 13:20 08/09/87 13:30 0.17 STARTED/SECURED 32 SIP FOR 3PT-V29 SRO 

SIS 3PT-V29 08/09/87 14:00 08/09/87 14:05 0.08 STARTED/SECURED 33 SIP FOR 3PT-V29 SRO 

SIS 3PT-V29 11/23/90 13:00 11/23/90 13:10 0.17 STARTED/SECURED 33 SIP FOR 3PT-V29 SRO 

SIS 3PT-V29 11/23/90 13:37 11/23/90 13:45 0.13 STARTED/SECURED 33 SIP FOR 3PT-V29 SRO
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PROCEDUR 

SYSTEM E NUMBER

TEST ACTUAL 

REV. TEST PROCEDURE TITLE FREQUENCY PERFORMANCE
ACCUMULATED 

DURATION

PPR 

PPR 

PPR 

R}IR 

CVC 

CVC 

PPR 

CVC 

SIS 

SIS 

CVC 

AC4 

AC4 

AC4 

CVC 

SIS 

SIS 

SIS 

SIS 

CSS 

MSS 

CCW 

RHR 

CSS 

SIS 

SIS

F-280 0

3PC-ROIA 

3PC-ROB 

3PC-R03A 

3PC-R08 

3PC-R09 

3PC-RI I 

3PC-RI2 

3PC-R15 

3PC-RI6A 

3PC-R17 

3PC-R21 

3PC-R27A 

3PC-R27B 

3PC-R27C 

3PC-R34 

3PC-R38A 

3PC-R38B 

3PC-R39A 

3PC-R39B 

3PT-5Y01 

3PT-CSOI 

3PT-CS03 

3PT-CS04 

3PT-CS06 

3PT-CS08 

3PT-CS09

RC LOOP RTD CALIBRATION -NARROW RANGE 

RC LOOP RTD CALIBRATION - TAVG & DELTA T 

RC LOOP RTD CALIBRATION - WIDE RANGE 

RESIDUAL HEAT FLOW CALIBRATION 

BORIC ACID TANK LEVEL CALIBRATION 

VOLUME CONTROL TANK LEVEL CALIBRATION 

CONTAINMENT PRESSURE CALIBRATION 

BORIC ACID MAKEUP FLOW CHANNEL CALIBRATION 

31 ACCUMULATOR LEVEL SYSTEM CHECK & CALIBRATION 

ACCUMULATORS PRESSURE CALIBRATION 

CALIBRATION CHECK OF BORON INJECTION TANK RECIRCULATION FLOW INDICATOR 

480V UNDERVOLTAGE RELAYS' INSPECTION AND CALIBRATION 

480V DEGRADED GRID VOLTAGE RELAYS' CALIBRATION 

480V ALARM RELAYS' INSPECTION AND CALIBRATION 

CVCS MONITOR TANKS LEVEL CALIBRATION 

CONTAINMENT SUMP LEVEL TRANSMITTER'S CHECK AND CALIBRATION 

CONTAINMENT SUMP LEVEL SYSTEM ANALOG COMPONENTS' CHECK AND CALIBRATION 

RECIRCULATION SUMP LEVEL TRANSMITTER'S CHECK AND CALIBRATION 

RECIRCULATION SUMP LEVEL SYSTEM ANALOG COMPONENTS' CHECK AND CALIBRATION 

CONTAINMENT SPRAY NOZZLE TEST 

MAIN STEAM VALVES (PCV- 13 1OA AND PCV- 13 1 OB) 

AUXILIARY COOLANT SYSTEM VALVES 

LOW HEAD INJECTION LINE, ACCUMULATOR AND RHR CHECK VALVE LEAKAGE TEST 

CONTAINMENT SPRAY ADDITIVE TANK DISCHARGE ISOLATION VELVES 

SAFETY INJECTION SYSTEM RWST VALVES 

SAFETY INJECTION TO HOT LEG

12.00 
7.67

REFUELING 
REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

5 YEAR 

AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED

14.13
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PROCEDUR 

SYSTEM E NUMBER

TEST ACTUAL 

REV. TEST PROCEDURE TITLE FREQUENCY PERFORMANCE

ACCUMULATED 
DURATION

RHR 

RHR 

AFW 

FWS 

PPR 

AFW 

CSS 

SIS 

SIS 

PPR 

CVC 

PPR 

PPR 

PPR 

PPR 

PPR 

RPS 

RPS 

PPR 

PPR 

PPR 

PPR 

MSS 

PPR 

MSS 

MSS

F-281

3PT-CS13 

3PT-CS14 

3PT-CS15 

3PT-CS17 

3PT-CS18 

3PT-CS19 

3PT-CS22 

3PT-CS23 

3PT-CS24 

3PT-CS25 

3PT-CS26 

3PT-CS29 

3PT-M02 

3PT-M03 

3PT-M04 

3PT-M05 

3PT-MO6A 

3PT-MO6B 

3PT-M07 

3PT-M07A 

3PT-MO7B 

3PT-MO7C 

3PT-M08 

3PT-M09 

3PT-MIO 

3PT-MI 1

RHR MINIFLOW VALVES 743 AND 1870 

RESIDUAL HEAT REMOVAL SYSTEM VALVE TEST 

AUX BOILER (MOTOR DRIVEN) FEED WATER PUMP & VALVE TEST 

BOILER FEEDWATER CHECK VALVE CLOSURE TEST 

CONTAINMENT ISOLATION VALVES FUNCTIONAL 

STEAM DRIVEN AUX BOILER FEED PUMP OPERATION TEST 

CONTAINMENT SPRAY PUMP AND VALVES 

HI-HEAD SAFETY INJECTION VALVES 

HI-HEAD SAFETY INJECTION OPERATED VALVES 

RCP OIL COLLECTION TANK 

EMERGENCY BORATION FLOW PATH VALVE: CH-MOV-333 

REACTOR HEAD VENT VALVES TEST 

REACTOR COOLANT TEMPERATURE ANALOG FUNCTIONAL 

REACTOR COOLANT FLOW ANALOG FUNCTIONAL 

PRESSURIZER LEVEL ANALOG FUNCTIONAL 

PRESSURIZER PRESSURE ANALOG FUNCTIONAL 

U.V. AND U.F. ANALOG CHANNEL FUNCTIONAL 

U.V. AND U.F. ANALOG CHANNEL FUNCTIONAL 

RPI ANALOG SYSTEM FUNCTIONAL - SHUTDOWN BANKS A&B 

RPI ANALOG SYSTEM FUNCTIONAL - SHUTDOWN BANKS C&D 

RPI ANALOG SYSTEM FUNCTIONAL - CONTROL BANKS B&D 

RPI ANALOG SYSTEM FUNCTIONAL - CONTROL BANKS A&C 

STEAM GENERATOR LEVEL ANALOG FUNCTIONAL 

CONTAINMENT PRESSURE ANALOG FUNCTIONAL 

STEAM LINE PRESSURE ANALOG FUNCTIONAL 

TURBINE FIRST STAGE PRESSURE ANALOG FUNCTIONAL

10.58 
0.25 

1.00

AS NEEDED 
AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED 

AS NEEDED 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY

351.50 
167.62 

97.60 

188.70 

66.11 

69.04 

218.82 

1.50 

6.88 

2.92 

67.97
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PROCEDUR 

SYSTEM E NUMBER

TEST ACTUAL 

REV. TEST PROCEDURE TITLE FREQUENCY PERFORMANCE

ACCUMULATED 
DURATION

PPR 

PPR 

PPR 

SIS 

SIS 

SIS 

SIS 

CSS 

R1HR 

CCW 

AFW 

AFW 

AFW 

SIS 

SWS 

CCW 

AC4 

CFC 

CFC 

CFC 

CVC 

FWS 

CCW 

AFW 

MSS 

RHR

3PT-MI3 

3PT-MI3A 

3PT-MI3B 

3PT-M14 

3PT-M14A 

3PT-MI4B 

3PT-MI6 

3PT-M17 

3PT-MI8 

3PT-M19 

3PT-M20 

3PT-M20A 

3PT-M20B 

3PT-M24 

3PT-M35 

3PT-M46 

3PT-M62 

3PT-M63 

3PT-M68A 

3PT-M68B 

3PT-Q08 

3PT-Q14 

3PT-QI9 

3PT-Q20 

3PT-Q21 

3PT-Q22

F-282

PROCEDURE NOT FOUND IN THE ST LIST.  

REACTOR PROTECTION LOGIC CHANNEL FUNCTIONAL TEST 

REACTOR PROTECTION LOGIC CHANNEL FUNCTIONAL TEST 

PROCEDURE NOT FOUND IN THE ST LIST.  

SAFETY INJECTION SYSTEM LOGIC FUNCTIONAL - TRAIN A 

SAFETY INJECTION SYSTEM LOGIC FUNCTIONAL - TRAIN B 

SAFETY INJECTION PUMP FUNCTIONAL TEST 

CONTAINMENT SPRAY PUMP FUNCTIONAL TEST 

RHR PUMP FUNCTIONAL TEST 

AUXILIARY COMPONENT COOLING PUMP FUNCTION TEST 

PROCEDURE NOT FOUND IN THE ST LIST.  

AUX BOILER FEED PUMP FUNCTIONAL TEST 

AUX BOILER FEED PUMP FUNCTIONAL TEST 

LOW PRESSURE STEAM DUMP FUNCTIONAL 

SERVICE WATER PUMP OPERATIONAL TEST 

COMPONENT COOLING PUMPS FUNCTIONAL TEST 

480V UNDERVOLTAGE/DEGRADED GRID PROTECTION SYSTEM FUNCTIONAL 

PROCEDURE NOT FOUND IN THE ST LIST.  

CONTAINMENT HYDROGEN MONITORING SYSTEM FUNCTIONAL - A 

CONTAINMENT HYDROGEN MONITORING SYSTEM FUNCTIONAL - B 

BORIC ACID ELECTRICAL HEAT TRACE SYSTEM FUNCTIONAL 

FEEDWATER FLOW ANALOG FUNCTIONAL 

COMPONENT COOLING VALVE TEST 

SURVEILLANCE AND INSERVICE TEST - AUX BOILER FEED VALVES TEST 

SGBD CONTAINMENT ISOLATION VALVES - PCVS 1214-17 & 1223-26 

RESIDUAL HEAT REMOVAL SYSTEM VALVES FUNCTIONAL

MONTHLY 
MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

MONTHLY 

QUARTERLY 

QUARTERLY 

QUARTERLY 

QUARTERL 

QUARTERL 

QUARTERL

7.48 
111.86 

129.58 

2.11 

123.29 

115.29 

96.67 

73.90 

107.48

77.42

3588.25
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TESTPROCEDUR 

SYSTEM E NUMBER REV. TEST PROCEDURE TITLE

ACTUAL ACCUMULATED

FREQUENCY PERFORMANCE

SIS 3PT-Q23 PROCEDURE NOT FOUND IN THE ST LIST.  

CSS 3PT-Q24 6 CONTAINMENT SPRAY PUMP DISCHARGE ISOLATION VALVES 

PPR 3PT-Q28 5 PRESSURE RELIEF CONTAINMENT ISOLATION VALVES 

PPR 3PT-Q32 6 RCS VALVES 519, 552, 548, 549 

RHR 3PT-Q36 5 RHR COMPONENT COOLING RETURN VALVES & RHR HEAT EXCHANGER CHECK VALVES 

CVC 3PT-Q38 4 BORIC ACID TRANSFER PUMP TEST 

CVC 3PT-Q40 5 BIT RECIRCULATION TO BORIC ACID TANK VALVES: 1851A AND 185 1B 

CFC 3PT-Q53 PROCEDURE NOT FOUND IN THE ST LIST.  

SWS 3PT-Q58 I BACK-UP SERVICE WATER PUMP OPERATIONAL TEST 

CVC 3PT-Q62 1 CHARGING PUMP OPERABILITY TEST AND INSPECTION 

MSS 3PT-Q70 I SGBD RADIATION MONITOR FUNCTIONAL - RMI9 

CFC 3PT-Q77 0 CONTAINMENT FAN COOLER UNITS MANUAL ISOLATION VALVES 

SIS 3PT-R002 4 RECIRCULATION SUMP LEVEL CHANNEL FUNCTIONAL TEST 

SIS 3PT-RO03A 7 SAFETY INJECTION SYSTEM TEST - RECIRCULATION SWITCHES 

SIS 3PT-RO03B 8 SAFETY INJECTION SYSTEM TEST - BREAKER TIMING/BUS STRIPPING 

SIS 3PT-RO03C 8 SAFETY INJECTION SYSTEM TEST - TRAIN A & TRAIN B 

SIS 3PT-RO03D 5 SAFETY INJECTION SYSTEM TEST - BLACKOUT TEST 

SIS 3PT-RO03E 8 SAFETY INJECTION SYSTEM TEST - CONTAINMENT ISOLATION 

PPR 3PT-R004 7 FULL LENGTH ROD DROP TIME 

AFW 3PT-R007 10 AUX BOILER FEED PUMP'S FULL FLOW TEST 

RHR 3PT-R010A 7 RESIDUAL HEAT REMOVAL SYSTEM LEAKAGE TEST 

SIS 3PT-R012 7 HYDROGEN RECOMBINER FUNCTIONAL 

SIS 3PT-R013 7 SURVEILLANCE AND ISSUANCE TEST - RECIRCULATION PUMP FUNCTIONAL TEST 

SIS 3PT-R015 8 S.I. HI-HEAD CHECK VALVE LEAK TEST 857'S 

SIS 3PT-R017 PROCEDURE NOT FOUND IN THE ST LIST.  

SIS 3PT-RO17A 4 31 ACCUMULATOR PRESSURE TRANSMITTER CHECK AND CALIBRATION

QUARTERL 
QUARTERL 

QUARTERL 

QUARTERL 

QUARTERL 

QUARTERL 

QUARTERL 

QUARTERL 

QUARTERLY 

QUARTERL 

QUARTERL 

QUARTERLY 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING

F-283

22.00

DURATION



Table F6 Surveillance Test (ST) Performance Log Summary

SYSTEM ENUMBEK KR-,V. Ir,i r u I CE

TEST ACTUAL ACCUMULATED 
FREQUENCY PERFORMANCE DURATION

SIS 

SIS 

SIS 

AFW 

CFC 

PPR 

AFW 

CFC 

RHR 

CSS 

CFC 

CFC 

SIS 

SIS 

RHR 

SIS 

RHR 

SIS 

SIS 

PPR 

SIS 

CVC 

SWS 

CFC 

AFW 

AFW

F-284

PROCEDUR
, r, ,r~r'" nnrr,'L'rl lIDE TTTI iE

3PT-RO17B 

3PT-RO17C 

3PT-RO17D 

3PT-R020 

3PT-R024 

3PT-R025 

3PT-R027 

3PT-R032B 

3PT-R034 

3PT-R035 

3PT-R041 

3PT-R043 

3PT-R054 

3PT-R056 

3PT-R063 

3PT-R064 

3PT-R066 

3PT-R067 

3PT-R07 I 

3PT-R074 

3PT-R076 

3PT-R089 

3PT-RO90A 

3PT-R090B 

3PT-RO90D 

3PT-RO90E

32 ACCUMULATOR PRESSURE TRANSMITTER CHECK AND CALIBRATION 

33 ACCUMULATOR PRESSURE TRANSMITTER CHECK AND CALIBRATION 

34 ACCUMULATOR PRESSURE TRANSMITTER CHECK AND CALIBRATION 

TEMPERATURE SENSORS, ABFP BUILDING 

CONTAINMENT FAN COOLER SYSTEM COIL FOULING INSPECTION 

ISOLATION VALVE SEAL WATER SYSTEM TEST 

CITY WATER MAKEUP SUPPLY TO ABFPS 

CONTAINMENT FAN COOLER UNIT FILTRATION SYSTEM 

RESIDUAL HEAT REMOVAL SYSTEM VALVES 730 AND 731 

CONTAINMENT ISOLATION VALVES LEAKAGE TEST 

CHARCOAL FILTER DOUSING INSPECTION 

FAN COOLER UNIT HEAT DETECTORS 

REACTOR CAVITY SUMP PUMP 

REACTOR CAVITY LEVEL SENSORS TES] 

INSERVICE INSPECTION TEST - VALVES MOV-889A & 889B TIMING 

HIGH-HEAD SAFETY INJECTION CHECK VALVES 

RWST TO RHR PUMPS CHECK VALVE FUNCTIONAL (881) 

LOW HEAD TO HIGH HEAD RECIRCULATION STOP VALVES - SI-MOV-888A AND 888B 

RECIRCULATION PUMP DISCHARGE ISOLATION VALVES - SI-MOV-1802A & 1802B 

REACTOR COOLANT ACCIDENT SAMPLING SYSTEM INTEGRITY 

BORON INJECTION TANK INLET/OUTLET ISOLATION VALVES 

BORIC ACID INJECTION SAFETY RELIEF VALVE: 1823 

EMERGENCY LOCAL OPERATION OF SERVICE WATER PUMPS 

EMERGENCY LOCAL OPERATIONAL TEST OF THE FAN COOLER UNITS 

EMERGENCY LOCAL OPERATION OF AUX BOILER FEED PUMPS 

EMERGENCY LOCAL OPERATION OF AUX BOILER FEED PUMP #32

REFUELING 
REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING

2.23 
0.74 

7.68 

9.05 

1.80 

0.02



Table F6 Surveillance Test (ST) Performance Log Summary

PROCEDUR 

SYSTEM E NUMBER
TEST ACTUAL 

FREOUENCY PERFORMANCEREV. TEST PROCEDURE TITLE
ACCUMULATED 

Dl JRATION

RPS 

CFC 

RHR 

SIS 

PPR 

CSS 

SIS 

SiS 

AFW 

AFW 

AFW 

EDG 

EDG 

EDG 

EDG 

FWS 

CVC

3PT-R091 

3PT-RI06 

3PT-RI07 

3PT-R108 

3PT-R1 14 

3PT-R116 

3PT-RI21 

3PT-SA33 

3PT-V05 

3PT-VO8A 

3PT-VO8B 

3PT-VI6 

3PT-V16A 

3PT-V16B 

3PT-VI6C 

3PT-V26 

3PT-V29

CFC 3PT-V33

4 REACTOR TRIP AND BYPASS BREAKER RESPONSE TIME AND TRIP VERIFICATION 

I FAN COOLER UNIT INLET SAFETY RELIEF VALVES SWN-42'S 

1 31 & 32 RESIDUAL HEAT EXCHANGER OUTLET SAFETY RELIEF VALVES 733A & 733B 

I ACCUMULATOR SAFETY RELIEF VALVES 892 A,B,C, AND D 

2 RCS BORIC ACID LEAKAGE AND CORROSION INSPECTION 

I SPRAY ADDITIVE TANK RELIEF VALVE 

0 32 SAFETY INJECTION PUMP SUCTION ISOLATION VALVES 

1 REFUELING WATER STORAGE TANK LO-LO LEVEL INSTRUMENTATION SYSTEM CHECK & 
CALIBRATION 

6 STEAM GENERATOR SECONDARY HYDRO - 840 PSIG 

I SURVEILLANCE TEST - ABFP TURBINE MECHANICAL OVERSPEED TRIP TEST 

5 SURVEILLANCE TEST - ABFP TURBINE MECHANICAL OVERSPEED TRIP TEST 

8 DIESEL GENERATOR FUNCTIONAL 

EDG OPERABILITY CHECK 

EDG OPERABILITY CHECK 

EDG OPERABILITY CHECK 

I FEEDWATER REGULATOR VALVES' FUNCTIONAL 

I FULL FLOW THROUGH BIT TANK CHECK VALVE TEST 

2 RECIRCULATION FAN COOLER UNIT FLUSH

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

REFUELING 

SEMI-ANNUA 

VARIABLE 

VARIABLE 

VARIABLE 

VARIABLE 

VARIABLE 

VARIABLE 

VARIABLE 

VARIABLE 

VARIABLE 

VARIABLE

I 

See V 16aA,B,C 

283 

279 

286 

4
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183.35 

176.57 

183.98

FREQUENCY PERFORMANCE DURATION



Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App Demand 
Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-CS8 
3PT-CS8 3.5 SI 842 NO MOV CC Closed Open 1 
3PT-CS8 3.6 SI 842 YES MOV 00 Open Close 1 

3PT-CS8 3.6 SI 842 YES MOV PG 0 

3PT-CS8 3.6 SI 842 YES RCK NO Operate 2 

3PT-CS8 3.7 SI 843 NO MOV CC Closed Open 1 

3PT-CS8 3.8 SI 843 YES MOV 00 Open Close 1 

3PT-CS8 3.8 SI 843 YES MOV PG 0 
3PT-CS8 3.8 SI 843 YES RCK NO Operate 2 

3PT-CS8 3.9 SI 1810 NO MOV CC Closed Open 1 
3PT-CS8 3.10 SI 1810 YES MOV CO Closed Stay Closed 1 

3PT-CS8 3.10 SI 1810 YES MOV 00 Open Close 1 
3PT-CS8 3.10 SI 1810 YES MOV PG 0 
3PT-CS8 3.10 SI 1810 YES RCK 00 Operate 2 

3PT-CS9 
3PT-CS9 3.5 SI 856J YES MOV 00 Open Close 1 
3PT-CS9 3.5 SI 856H YES MOV 00 Open Close 1 
3PT-CS9 3.7 SI 856B YES MOV CC Closed Open 1 
3PT-CS9 3.8 SI 856B NO MOV 00 Opened Close 1 
3PT-CS9 3.9 SI 856C YES MOV 00 Open Close 1 
3PT-CS9 3.9 SI 856E YES MOV 00 Open Close 1 
3PT-CS9 3.10 SI 856G YES MOV CC Closed Open 1 
3PT-CS9 3.11 SI 856G NO MOV 00 Opened Close 1 * 
3PT-CS9 3.12 SI 856J YES MOV CC Closed Open 1 
3PT-CS9 3.12 SI 856H NO MOV CC Closed Open 1 

3PT-CS9 3.12 SI 856C NO MOV CC Closed Open 1 
3PT-CS9 3.12 SI 856E NO MOV CC Closed Open 1 
3PT-CS9 3.12 SI 856H NO MOV CC Closed Open 1 
3PT-CS9 3.12- SI 856C NO MOV CC Closed Open 1 

3PT-CS13 
3PT-CS13 3.4 RHR 743 YES MOV 00 Open Close 1 
3PT-CS13 3.5 RHR 743 NOFM MOV CC Closed Open 1 
3PT-CS13 3.5 RHR 743 YES RCK NO Standby Operate 1 
3PT-CS 13 3.6 RHR 743 YES MOV 00 Open Close 1 
3PT-CS13 3.7 RHR 1870 YES MOV 00 Open Close 1 
3PT-CS13 3.8 RHR 1870 NOFM MOV CC Closed Open 1 
3PT-CS13 3.8 RHR 1870 YES RCK NO Standby Operate 1 
3PT-CS13 3.9 RHR 1870 YES MOV 00 Open Close 1 
3PT-CS13 3.10 RHR 743 NOFM MOV CC Closed Open 1 
3PT-CS13 3.10 RHR 1870 NOFM MOV CC Closed Open 1 

3PT-CS22 
3PT-CS22 3.3 SI 876A NO AOV CO Closed Verify Closed 1 
3PT-CS22 3.3 SI 876B NO AOV CO Closed Verify Closed 1 
3PT-CS22 3.6 SI 869A NOFM XVM 00 Locked Open Close 1 
3PT-CS22 3.6 SI 1841 NO XVM 00 Locked Open Close 1 
3PT-CS22 3.6 SI 1862 YES XVM OC Open Verify Open 1 
3PT-CS22 3.6 SI 1813 NO AOV CC Closed Open 1 
3PT-CS22 3.6 SI S-202 NO XVM CC Closed Open 1
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App Demand 
Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-CS22 3.6 SI 1806A NO XVM CC Locked Closed Open 1 

3PT-CS22 3.6 SI 1839A NO XVM OC Locked Open Verify LO 1 
3PT-CS22 3.6 SI 865A YES XVM OC Locked Open Verify LO 1 

3PT-CS22 3.6 SI 868A NO XVM CO Locked Closed Verify LC 1 

3PT-CS22 3.6 SI 878A NO XVM CC Locked Closed Open 1 

3PT-CS22 3.6 SI 878B NO XVM CO Locked Closed Verify LC 1 

3PT-CS22 3.6 SI 1806B NO XVM CO Locked Closed Verify LC 1 

3PT-CS22 3.6 SI 873B NO XVM CC Locked Closed Open 1 

3PT-CS22 3.6 SI 1839B NO XVM 00 Locked Open Close 1 

3PT-CS22 3.6 SI 133 NO XVM CO Closed Verify Closed 1 

3PT-CS22 3.6.1 SI 869A NOFM XVM CC Closed Open 1 

3PT-CS22 3.6.1 SI 869A NOFM XVM 00 Open Close 1 

3PT-CS22 3.8 CS 31 YES MDP FS Standby Start 1 
3PT-CS22 3.8 CS 31 YES MDP FR Running Run 0.25 
3PT-CS22 3.8 SI 866A YES MOV CC Closed Open 1 
3PT-CS22 3.9 SI 868A NO XVM CC Closed Open 1 
3PT-CS22 3.10 SI 1838A NO CKV CC Closed Open 1 

3PT-CS22 3.11 SI 1806A NO XVM 00 Open Close 1 
3PT-CS22 3.11 SI 867A YES CKV CC Closed Open 1 
3PT-CS22 3.11 SI 1806A NO XVM CC Closed Open 1 
3PT-CS22 3.14 SI 1813 NO AOV 00 Open Close 1 

3PT-CS22 3.15 SI 869A NOFM XVM CC Closed Lock Open 1 
3PT-CS22 3.15 SI 1841 NO XVM CC Closed Lock Open 1 
3PT-CS22 .. 3.15 SI 1862 YES XVM OC Open Verify Open 0 
3PT-CS22 3.15 SI 1813 NO AOV CC Closed Close 0 
3PT-CS22 3.15 SI S-202 NO XVM 00 Open Close I 

3PT-CS22 . 3.15 SI 1806A NO XVM 00 Open Lock Closed 1 
3PT-CS22 .. 3.15 SI 1839A NO XVM OC Locked Open Verify LO 0 
3PT-CS22 3.15 SI 865A YES XVM OC Locked Open Verify LO 0 
3PT-CS22 3.15 SI 868A NO XVM 00 Open Lock Closed 1 
3PT-CS22 3.15 SI 878A NO XVM 00 Open Lock Closed 1 

3PT-CS22 3.15 SI 878B NO XVM CO Locked Closed Verify LC 0 
3PT-CS22 3.15 SI 1806B NO XVM CO Locked Closed Verify LC 0 
3PT-CS22 3.15 SI 873B NO XVM 00 Open Lock Closed 1 
3PT-CS22 3.15 SI 1839B NO XVM CC Closed Lock Open 1 
3PT-CS22 3.15 SI 133 NO XVM CO Closed Verify Closed 0 
3PT-CS22 3.21 SI 869B NOFM XVM 00 LO Close 1 

3PT-CS22 3.21 SI 1841 NO XVM 00 LO Close 1 
3PT-CS22 3.21 SI 1862 YES XVM OC Open Verify Open 1 
3PT-CS22 3.21 SI 1813 NO AOV CC Closed Open 1 
3PT-CS22 3.21 SI S-202 NO XVM CC Closed Open 1 
3PT-CS22 3.21 SI 1806B NO XVM CC LC Open 1 
3PT-CS22 3.21 SI 1839B NO XVM OC LO Verify Open 1 
3PT-CS22 3.21 SI 865B YES XVM OC LO Verify Open 1 
3PT-CS22 3.21 SI 868B NO XVM CO LC Verify Shut 1 
3PT-CS22 3.21 SI 878B NO XVM CC LC Open 1 
3PT-CS22 3.21 SI 878A NO XVM CO LC Verify Shut 1 

3PT-CS22 3.21 SI 1806A NO XVM CO LC Verify Shut 1 
3PT-CS22 3.21 SI 873B NO XVM CC LC Open 1 

3PT-CS22 3.21 SI 1839A NO. XVM 00 LO Close I 
3PT-CS22 3.21 SI 135 NO XVM CO Closed Verify Shut 1 
3PT-CS22 3.21.1 SI 869B NOFM XVM CC Closed Open 1
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action

SI 869B 
CS 32 

CS 32 

SI 866B 
SI 868B 

SI 1838B 
SI 1806B 

SI 867B 
SI 1806B 

SI 1813 

SI 869B 

SI 1841

NOFM 
YES 
YES 
YES 

NO 

NO 
NO 

YES 
NO 

NO 

NOFM 

NO

3PT-CS22 3.30 SI 1862 YES 

3PT-CS22 3.30 SI 1813 NO

XVM 
MDP 
MDP 
MOV 
XVM 

CKV 
XVM 
CKV 
XVM 
AOV 
XVM 
XVM 
XVM
AU

3PT-CS22 3.30 Sl S-202 NO XVM 

3PT-CS22 3.30 SI 1806B NO XVM 

3PT-CS22 3.30 SI 1839B NO XVM 

3PT-CS22 3.30 SI 865B YES TXVM

3PT-CS22 3.30 SI 878B- NO XVM 

3PT-CS22 3.30 SI 878A NO XVM 

3PT-CS22 3.30 SI 1806A 1NO XVM 

3PT-CS22 3.30 SI 873B NO XVM 

3PT-CS22 3.30 SI 11 839A NO IXVM

135 

856A

NO 

NO 

NO

XVM

3PT-CS22 
3PT-CS22 
3PT-CS22 

3PT-CS22 
3PT-CS22 

3PT-CS22 
3PT-CS22 

3PT-CS22 
3PT-CS22 
3PT-CS22 

3PT-CS22 

3PT-CS22

3.21.1 
3.23 

3.23 
3.23 
3.24 
3.25 
3.26 

3.26 
3.26 

3.29 

3.30 
3.30

3PT-CS23 3.4 SI 856D NO MOV CC Closed Open 

3PT-CS23 3.3 SI 856E NO MOV CC Closed Open d 

3PT-CS23 3.3 SI 856F NC MOV CC Closed open 
3PT-CS23 3.3 Sl 856H NO MOV CC Closed Open 

3PT-CS23 5.3 SI 856J YES [MOV CC Closed Open 

3PT-CS23 3.3 SI 856K NO XVM ICC Closed Open 

3PT-CS23 3.4 SI 856B NO MOV CO Closed Verify Closed 
3PT-CS23 3.4 SI 856G NO MOV CO Closed Verify Closed 

3PT-CS23 3.5 SI 856B NO2 MOV CO Closed ] Verify Closed 

3PT-CS23 3.5 SI 856G NO MOV CO Closed Verify Closed 
3PT-CS23 3.3 SI 856A YES XV C Open Verif Ope 3PT-CS23 3.3 SI 856C YES MOV PG Open Verify Open 

...... a I ' . t -\ rlf'.j an

3PT-CS23 3.3 SI 856E YES MOV PG Open 3PT-CS23 3.3 SI 856F YES MOV PG Open 

3PT-CS23 3.3 SI 856H YES MOV PG Open 

3PT-CS23 3.3 Si 856J YES MOV PG Open

Verify Open 
Verify Open 
Verify Open 
Verify Open 
Verify Open

3P I -. S3 30.3 0 U~,'j -- + - _____ 

3PT-CS24 

3PT-CS24 3.5 SI 856C NO MOV CC Closed Open 1 

3PT-CS24 3.6 Sl 856C YES MOV 00 Open Close 1 

3PT-CS24 3.6 SI 856C YES , MOV PG 0

F-288
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3PT-CS22

3PT-CS22 

3PT-CS23 
3PT-CS23

3.30 

3.3

SI 

SI

3PT-CS23 F..l856D

AVM 1--I,-1 KJIJI I IyII.

0

00 Open 
FS Standby 
FR Running 
CC Closed 
CC Closed 
CC Closed 
00 Open 
CC Closed 
CC Closed 
00 Open 
CC Closed 
CC Closed 
OC Open 
CC Closed 
00 Open 
00 Open 
OC Locked Open 
OC Locked Open 
00 Open 
00 Open 
CO Locked Closed 
CO Locked Closed 
00 Open 
CC Closed 
CO Closed 

CC Closed 
CC Closed

Close 
Start 
Run 
Open 
Open 
Open 
Close 
Open 
Open 
Close 
Lock Open 
Lock Open 
Verify Open 
Close 
Close 
Lock Closed 
Verify LO 
Verify LO 
Lock Closed 
Lock Closed 
Verify LC 

Verify LC 

Lock Closed 

Lock Open 
Verify Closed 

Open 

Open

Demand 
Fraction 

1 
1 

0.25 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
1 
1 
0 
0 

0 

1 
0 
0 
0 
1 
0 

0 

0

AO V

XVM

MJV Jt



Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App Demand 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-CS24 3.6 SI 856C YES RCK NO 2 

3PT-CS24 3.6 SI 856C-VX YES RLY NO 2 

3PT-CS24 3.6 SI 056C YES MSW DN 2 

3PT-CS24 3.7 SI 856E NO MOV CC Closed Open 1 

3PT-CS24 3.8 SI 856E YES MOV 00 Open Close 1 

3PT-CS24 3.8 SI 856E YES MOV PG 0 

3PT-CS24 3.8 SI 856E YES RCK NO 2 

3PT-CS24 3.8 SI 856E-VX YES RLY NO 2 

3PT-CS24 3.8 SI 856E YES MSW DN 2 

3PT-CS24 3.9 SI 856J YES MOV CC Closed Open 1 

3PT-CS24 3.10 SI 856J YES MOV 00 Open Close 1 

3PT-CS24 3.10 SI 856J YES MOV PG 0 

3PT-CS24 3.10 SI 856J YES RCK NO 2 

3PT-CS24 3.10 SI 856J-VX YES RLY NO 2 

3PT-CS24 3.10 SI 856J YES MSW DN 2 

3PT-CS24 3.11 SI 856H NO MOV CC Closed Open I 

3PT-CS24 3.12 SI 856H YES MOV 00 Open Close 1 

3PT-CS24 3.12 SI 856H YES MOV PG 0 

3PT-CS24 3.12 SI 856H YES RCK NO 2 

3PT-CS24 3.12 SI 856H-VX YES RLY NO 2 

3PT-CS24 3.12 SI 856H YES MSW DN 2 

3PT-M16 
3PT-M16 3.4 SI 851B NO MOV 00 Open Close 1 

3PT-M16 3.8 SI 100 NO XVM 00 Open Close 1 

3PT-M16 3.8 SI 101 NO XVM 00 Closed Close 0 

3PT-M16 3.8 SI 102 NO XVM 00 Open Close 1 

3PT-M16 ,. 3.5.15 SI 859B NO XVM CC Closed Open 1 

3PT-M16 3.5.16 SI 859A NO XVM Verify Closed & Locked 

3PT-M16 3.5.16 SI 859B NO XVM Verify Closed & Locked 

3PT-M16 3.5.16 SI 859C NO XVM Verify Closed & Locked 

3PT-M16 3.5.18 SI 841 NO XVM CC Closed Open 1 

3PT-M16 3.5.19 SI 850A NOFM MOV CC Closed Open 1 

3PT-M16 3.5.19 SI 850A NOFM MOV 00 Open Close 1 

3PT-M16 3.5.2 SI 1807A YES XVM PG Open Verify Open 1 

3PT-M16 3.5.2 SI 1810 YES MOV PG Open Verify Open & De-energ. 1 

3PT-M16 3.5.2 SI 1810 YES MOV PG Open Verify Open & De-energ. 1 

3PT-M16 3.5.2 SI 1819A NO XVM PG Open Verify Open 1 

3PT-M16 3.5.2 SI 1862 YES XVM PG Open Verify Open 1 

3PT-M16 3.5.2 SI 205 NO XVM CO Closed Verify Shut 1 

3PT-M16 3.5.2 SI 206 NO XVM PG Open Verify Open 1 

3PT-M16 3.5.2 SI 207 NO XVM CO Closed Verify Shut 1 

3PT-M16 3.5.2 SI 841 NO XVM CO Closed Verify Closed 1 

3PT-M16 3.5.2 SI 842 YES MOV PG Open Verify Open I 

3PT-M16 3.5.2 SI 843 YES MOV PG Open Verify Open 1 

3PT-M16 3.5.2 SI 846 YES XVM PG Open Verify Open 1 

3PT-M16 3.5.2 SI 848A YES XVM PG Open Verify Open 1 

3PT-M16 3.5.2 SI 850A YES MOV PG Open Verify Open 1 

3PT-M16 3.5.2 SI 850B YES XVM PG Open Verify Open 1 

3PT-M16 3.5.2 SI 851B YES MOV 00 Open Verify Shut 1 

3PT-M16 3.5.2 SI 859A NO XVM CC Closed Verify Open I 

3PT-M16 3.5.2 SI 859B NO XVM CC Closed Verify Open 1
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App Demand 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-M16 3.5.2 SI 859C NO XVM CC Closed Verify Open 1 

3PT-M16 3.5.20 SI 850C NOFM MOV CC Closed Open I 

3PT-M16 3.5.20 SI 850C NOFM MOV 00 Open Close 1 

3PT-M16 3.5.21 SI 851B NOFM MOV CC Open Close 1 

3PT-M16 3.5.3 AC 749A YES XVM PG Verify Open 1 

3PT-M16 3.5.3 AC 749D YES XVM PG Verify Open 1 

3PT-M16 3.5.4 SI 841 NO XVM CO Closed Verify Closed 0 

3PT-M16 3.5.7 SI 31 YES MDP FR Running Continue to Run 0.25 

3PT-M16 3.5.7 SI 31 YES MDP FS Standby Start Pump 1 

3PT-M16 3.5.8 SI 847 YES CKV CC Closed Verify Open 1 

3PT-M16 3.5.8 SI 849A YES CKV CC Closed Open 1 

3PT-M16 3.5.8 SI 859B NO XVM 00 Open Close 1 

3PT-M16 3.6.10 SI 849A YES CKV CO Closed Verify Closed 1 

3PT-M16 3.6.10 SI 849B YES CKV CO Closed Verify Closed 1 

3PT-M16 3.6.12 SI 1833A NO CC Closed Open I 

3PT-M16 3.6.12 SI 1833B NO CC Closed Open 1 

3PT-M16 3.6.12 SI 851A NOFM MOV CC Closed Open 1 

3PT-M16 3.6.12 SI 851A NOFM MOV 00 Open Close I 

3PT-M16 3.6.12 SI 852B YES CKV CC Closed Verify Open 1 

3PT-M16 3.6.12 SI 859B NO XVM 00 Open Close 1 

3PT-M16 3.6.13 SI 884B YES CKV CC Closed Verify Open 1 

3PT-M16 3.6.17 SI 859B NO XVM CC Closed Open 1 

3PT-M16 3.6.18 SI 1833A NO Verify Closed and Locked 

3PT-M16 3.6.18 SI 1833B NO Verify Closed and Locked 

3PT-M16 3.6.18 SI 859A NO XVM Verify Closed and Locked 

3PT-M16 3.6.18 SI 859B NO XVM Verify Closed and Locked 

3PT-M16 3.6.18 SI 859C NO XVM Verify Closed and Locked 

3PT-M16 3.6.19 SI 841 NO XVM CC Closed Open 0 

3PT-M16 3.6.21.3 SI 849A- YES CKV- CO. Closed Verify Closed 1 

3PT-M16 3.6.21.3 SI 849B YES CKV CO Closed Verify Closed 1 

3PT-M16 3.6.3 SI 101 NO XVM CO Closed Verify Closed 1 

3PT-M16 3.6.3 SI 1807B YES XVM PG Open Verify Open 1 

3PT-'M16 3.6.3 SI 1810 YES MOV PG Open Verify Open & De-energ. 0 

3PT-M16 3.6.3 SI 1819B NO XVM PG Open Verify Open 1 

3PT-M16 3.6.3 SI 1833A NO Verify Closed 

3PT-M16 3.6.3 SI 1833B NO Verify Closed 

3PT-M16 3.6.3 SI 1835A NO MOV CO Closed Verify Closed 1 

3PT-M16 3.6.3 SI 1835B NO MOV CO Closed Verify Closed 1 

3PT-M16 3.6.3 SI 1852A NO MOV CO Closed Verify Closed 1 

3PT-M16 3.6.3 SI 1852B NO MOV CO Closed Venfy Closed 1 

3PT-M16 3.6.3 SI 1862 YES XVM PG Open Verify Open 0 

3PT-M16 3.6.3 SI 205 NO XVM CO Closed Verify Shut 0 

3PT-M16 3.6.3 SI 206 NO XVM PG Open Verify Open 0 

3PT-M16 3.6.3 SI 207 NO XVM CO Closed Verify Shut 0 

3PT-M16 3.6.3 SI 841 NO XVM CO Closed Verify Closed 0 

3PT-M16 3.6.3- SI 842 YES MOV 0C Verify Open 1 

3PT-M16 3.6.3 SI 843 YES MOV 0C Verify Open 1 

3PT-M16 3.6.3 SI 846 YES XVM PG Open Verify Open 0 

3PT-M16 3.6.3 SI 850A YES MOV 0 Verify Open 0 

3PT-M16 3.6.3 SI 850C YES MOV 0C Verify Open 1 

3PT-M16 3.6.3 SI 851A YES MOV 0c Verify Open I 

3PT-M16 3.6.3 SI 851B NOFM MOV OC I Verify Open 1
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App Demand 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-M16 3.6.3 SI 859A NO XVM Verify Open 

3PT-M16 3.6.3 SI 859B NO XVM Verify Open 

3PT-M16 3.6.3 SI 859C NO XVM Verify Open 

3PT-M16 3.6.3 SI 887A YES MOV OC Verify Open 1 

3PT-M16 3.6.3 SI 887B YES MOV OC Verify Open 1 

3PT-M16 3.6.4 AC 749B YES XVM PG Verify Open 1 

3PT-M16 3.6.4 AC 749E YES XVM PG Verify Open 1 

3PT-M16 3.6.4 AC 787 YES XVM OC Open Verify Open 1 

3PT-M16 3.6.5 SI 841 NO XVM CO Closed Verify Closed 0 

3PT-M16 3.6.7 SI 100 NO XVM CC Closed Open 1 

3PT-M16 3.6.7 SI 102 NO XVM CC Closed Open 1 

3PT-M16 3.6.8 SI 32 YES MDP FR Running Continue to Run 0.25 

3PT-M16 3.6.8 SI 32 YES MDP FS Standby Start Pump 1 

3PT-M16 3.6.9 SI 1833A NO Verify Closed 

3PT-M16 3.6.9 SI 847 YES CKV CC Closed Verify Open 1 

3PT-M16 3.6.9 SI 852A YES CKV CC Closed Verify Open 

3PT-M16 3.7.10 SI 884C YES CKV CC Closed Open 1 

3PT-M16 3.7.13 SI 852B YES CKV CO Closed Verify Closed 1 

3PT-M16 3.7.16 SI 859B NO XVM CC Closed Open 1 

3PT-M16 3.7.16 SI 859B NO XVM 00 Open Close 1 

3PT-M16 3.7.17 SI 101 NO XVM 00 Open Close 1 

3PT-M16 3.7.17 SI 1833A NO Close 

3PT-M16 3.7.17 SI 1833B NO Close 

3PT-M16 3.7.17 SI 851A NOFM MOV CC Open 

3PT-M16 3.7.17 SI 859A NO XVM Close 

3PT-M16 . 3.7.17 SI 859B NO XVM Close.  

3PT-M16 3.7.17 SI 859C NO XVM Close 

3PT-M16 3.7.19 SI 841 NO XVM CC Closed Open 0 

3PT-M16 3.7.20.3 SI 852B YES CKV CO Closed Verify Closed 1 

3PT-M16 3.7.3 SI 102 NO XVM 00 Open Verify Closed 1 

3PT-M16 3.7.3 SI 1807C YES XVM PG Open Verify Open 1 

3PT-M16 3.7.3 SI 1810 YES MOV PG Open Verify Open & De-energ. 0 

3PT-M16 3.7.3 SI 1819C NO XVM PG Open Verify Open I 

3PT-M16 3.7.3 SI 1833A NO Verify Open 

3PT-M16 3.7.3 SI 1833B NO Verify Open 

3PT-M16 3.7.3 SI 1835A NO MOV CO Closed Verify Closed 0 

3PT-M16 3.7.3 SI 1835B NO MOV CO Closed Verify Closed 0 

3PT-M16 3.7.3 SI 1852A NO MOV CO Closed Verify Closed 0 

3PT-M16 3.7.3 SI 1852B NO MOV CO Closed Verify Closed 0 

3PT-M16 3.7.3 SI 1862 YES XVM PG Open Verify Open 0 

3PT-M16 3.7.3 SI 205 NO XVM CO Closed Verify Shut 0 

3PT-M16 3.7.3 SI 206 NO XVM PG Open Verify Open 0 

3PT-M16 3.7.3 SI 207 NO XVM CO Closed Verify Shut 0 

3PT-M16 3.7.3 SI 841 NO XVM CO Closed Verify Closed 0 

3PT-M16 3.7.3 SI 842 YES MOV OC Verify Open 1 

3PT-M16 3.7.3 SI 843 YES MOV OC Verify Open 1 

3PT-M16 3.7.3 SI 846 YES XVM PG Open Verify Open 0 

3PT-M16 3.7.3 SI 848B YES XVM PG Open Verify Open I 

3PT-M16 3.7.3 SI 850B YES XVM OC Verify Open 1 

3PT-M16 3.7.3 SI 851A NOFM MOV CO Verify Closed 1 

3PT-M16 3.7.3 SI 859A NO XVM Verify Open 

3PT-M16 3.7.3 SI 859B NO XVM Verify Open
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Table F7 Surveillance Te (ST) Demand Matrix 

Procedure ILogic i Comp IApp VefOpnDemand 

Number Step Ref Syte CopI oe ye F Initial State Requested Action Fraction 

PTM Verify Oe PT-M16 3.7 SI 8A C  NOs XOV CO C Verify Opend 

PT-M16 3.74 F Verify Open 1 

PT-M16 3.7.4 AC 749F YES XVM PG SrtadbOSar 

PT-M16 3.874 AC 787 YES XVM OC Open Verify Open 0 

3PT-M16 3.7.5 SI 841 NO XVM CO Closed Verify Closed 

PT-M16 3.7.6 SI 6101 NO XVM CC Closed Open 1 

PT-M16 3.7.8 SI 32 YES MDP FR Running Cose 1 
P-T-M16 3 -.7.8 SI .32 YES MR~D P F tnb SatPm 

PT-M16 3.7.9 SI 849B YES CKV CC Closed Open 1 

PT-M16 3.7.09 Si i8590 NO XVM CC Oopen Open 1 

3PT-M17 

3PT-M17 3.3 SI 876A NO AOV CO Closed Verify Closed 1 
3PT-M 17 3.3 SI 876B NO AOV CO Closed Verify Closed1 

3PT-M17 3.16 SI 869A NOFM XVM C Locked Open Close 1 

3PT-M17 3.6 SI 869B YES XVM OC Locked Open Verify Open 0 

3PT-M17 3.1 SI 1841 NO VM OC Locked Open Verify Open 0 

3PT-M17 3.6 SI 1862 YES XVM OC Open Verify Open 

3PT-M 1-7 T.6 §l 1813 NO- AOV CC Closed Open1 
3P-T-M17 3Y6 SI 1806A =NO XVM CC Locked Closed Open1 

3PT -M 17 3.6 S§I - 18-06B - WO- XVM- CO- Locked -Closed Verify Shut1 

PT-M17 3.6 SI 1839A NO XVM 00 Locked Open Close1 

3PT-M17 3.6 Si 1839B NO XVM OC Locked Open Verify LO1 

3PT-M 17 .6 - S I 865A YES XVM OC Locked Open Verify LO1 

3 PT-M 17 3d.6 SI 865B YES XVM OC Locked Open Verify LO1 

3P-T-M17 3 .6 - SI 868A NO XV dO- Locked Closed Verify LC1 

35PT-17 3 .6 SI 868B NO XVM Go Locked Closed Verify LC1 

3PT-M17 3.6 SI 878A N O- XM ICC ILocked Cl1osed Oe 

PT-M 1 7 13.6 S I 878B No XVM COU Locked Closed Volrify L 

3SPT-M17 3Y6 - S§I 873B NO (VM CO Locked Closed Verify LC1 

3PT-M 17 3T6 - SI- 133 NO XVM CO Closed Verify Closed I 

3 PT-M 17 3S.6 SI- 135 NO ,VM CO Closed Verify Closed I 

3§PT-M 17 36 - SI1 866A NOFM MIOV CO Closed Ve-rify Closed I 

3PT-M17 3.6 SI 866B NOFM MOV CO Closed Verify Closed 1 

3PT-M17 3.8 CS 31 YES MDP FS Standby Start 1 

3PT-M17 3.8 CS 31 YE-S MWDP JFR Running Run 0.25 

3PT-M17 3.8 SI 866A YES MOV CC Closed Open I 

3PT-M17 3 *9 SI 868A NO XVM CC Locked Closed Open 1 

3PT-M 17 3.10 S I 1806A NO XVM 00 Open Close 1 

3PT-M17 3.10 SI 867A YES CKV CC Closed Open I 

3PT-M 17 3.10 SI 1806A NO XVM CC Closed Open I 

3PT-M17 3.13 Sl 1813 NO AOV 00 Open Close 1 

3PT-M17 3.14 SI 869A NOFM XVM CC Closed Lock Open 1 

3P-T-M17 314 SI 869B YES XVM OC L1oce Open Verify Open 0 

3PT-M17 3.14 SI 1841 NO XVM o Lced Open Verify Open 0 

3P-T-M17 3.14 Si 1862 YES XVM OC Open Verify Open 0 

3PT-M17 3.14 Sl 1813 NO AOV ICC Closed verify Closed 0 

3P T-M 17 .1 4 S1 1806A NO0 XVM 00 Open LOCK Closed 1 

3P-1 31 I 86 ROW XVM CO Locked Closed Verify Shut0 

3 P-T-M17 34 S1 1839A NO XVM CC Closed Lock Open 1 

3P-T-M17 T.1 -4 1S 1839B NO XVM OC Locked Open Verify LO 0 

-PT.W17 3.14 ISI 865A IYES 'XVM OC Locked Open IVerify LO 0 
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App Demand 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-M 17 3.14 SI 865B YES XVM OC Locked Open Verify LO 0 

3PT-M17 3.14 SI 868A NO XVM 00 Open Lock Closed 1 

3PT-M17 3.14 SI 868B NO XVM CO Locked Closed Verify LC 0 

3PT-M17 3.14 SI 878A NO XVM 00 Open Lock Closed 1 

3PT-M17 3.14 SI 878B NO XVM CO Locked Closed Verify LC 0 

3PT-M17 3.14 SI 873B NO XVM CO Locked Closed Verify LC 0 

3PT-M17 3.14 SI 133 NO XVM CO Closed Verify Closed 0 

3PT-M17 3.14 SI 135 NO XVM CO Closed Verify Closed 0 

3PT-M17 3.14 SI 866A NOFM MOV 00 Open Close 1 

3PT-M17 3.14 SI 866B NOFM MOV CO Closed Verify Closed 0 

3PT-M17 3.17 SI 876A NO AOV CO Closed Verify Closed I 

3PT-M17 3.17 SI 876B NO AOV CO Closed Verify Closed 1 

3PT-M17 3.20 SI 869A NOFM XVM OC Locked Open Verify Open 1 

3PT-M17 3.20 SI 869B YES XVM 00 Locked Open Close 1 

3PT-M17 3.20 SI 1841 NO XVM OC Locked Open Verify Open 1 

3PT-M17 3.20 SI 1862 YES XVM OC Open Verify Open 1 

3PT-M17 3.20 SI 1813 NO AOV CC Closed Open 1 

3PT-M17 3.20 SI 1806A NO XVM CO Locked Closed Verify Shut 1 

3PT-M17 3.20 SI 1806B NO XVM CC Locked Closed Open 1 

3PT-M17 3.20 SI 1839A NO XVM 00 Locked Open Close 1 

3PT-M17 3.20 SI 1839B NO XVM OC Locked Open Verify Open 1 

3PT-M17 3.20 SI 865A YES XVM OC Locked Open Verify LO 1 

3PT-M17 3.20 SI 865B YES XVM OC Locked Open Verify LO 1 

3PT-M17 3.20 SI 868A NO XVM CO Locked Closed Verify LC 1 

3PT-M17 3.20 SI 868B NO XVM CO Locked Closed Verify LC 1 

3PT-M17 3.20 SI 878A NO XVM CO Locked Closed Verify LC 1 

3PT-M17 3.20 SI 878B NO XVM CC Locked Closed Open 1 

3PT-M17 3.20 SI 873B NO XVM CO Locked Closed Verify LC I 

3PT-M17 3.20 SI 133 NO XVM CO Closed Verify Closed 1 

3PT-M17 3.20 SI 135 NO XVM CO Closed Verify Closed 1 

3PT-M17 3.20 SI 866A NOFM MOV CO Closed Verify Closed 1 

3PT-M17 3.20 SI 866B NOFM MOV CO Closed Verify Closed 1 

3PT-M 17 3.22 CS 32 YES MDP FS Standby Start 1 

3PT-M17 3.22 CS 32 YES MDP FR Running Run 0.25 

3PT-M17 3.22 SI 866B YES MOV CC Closed Open 1 

3PT-M17 3.23 SI 868B NO XVM CC Locked Closed Open 1 

3PT-M17 3.24 SI 1806B NO XVM 00 Open Close I 

3PT-M17 3.24 SI 867B YES CKV CC Closed Open I 

3PT-M17 3.24 SI 1806B NO XVM CC Closed Open I 

3PT-M17 3.27 SI 1813 NO AOV 00 Open Close 1 

3PT-M17 3.28 SI 869A NOFM XVM OC Locked Open Verify Open 0 

3PT-M17 3.28 SI 869B YES XVM CC Closed Lock Open 1 

3PT-M17 3.28 SI 1841 NO XVM OC Locked Open Verify Open 0 

3PT-M17 3.28 SI 1862 YES XVM OC Open Verify Open 0 

3PT-M17 3.28 SI 1813 NO AOV CC Closed Verify Closed 0 

3PT-M17 3.28 SI 1806A NO XVM CO Locked Closed Verify Closed 0 

3PT-M17 3.28 SI 1806B NO XVM 00 Open Lock Closed 1 

3PT-M17 3.28 SI 1839A NO XVM CC Closed Lock Open 1 

3PT-M17 3.28 SI 1839B NO XVM OC Locked Open Verify LO 0 

3PT-M17 3.28 SI 865A YES XVM OC Locked Open Verify LO 0 

3PT-M17 3.28 SI 865B YES XVM OC Locked Open Verify LO 0
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure 
Number Step Ref 

3PT-M17 3.28 

3PT-M 17 3.28 

3PT-M17 3.28 

3PT-M17 3.28 

3PT-M17 3.28 

3PT-M17 3.28 

3PT-M17 3.28 

3PT-M17 3.28 

3PT-M17 3.28 

3PT-M18 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 

3PT-M18 3.3 
3PT-M18 3.3
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Logic Comp App Demand 

Comp ID Model Type FM Initial State Requested Action Fraction 

868A NO XVM CO Closed Verify LC 0 

868B NO XVM 00 Open Lock Closed 1 

878A NO XVM CO Locked Closed Verify LC 0 

878B NO XVM 00 Open Lock Closed 1 

873B NO XVM CO Locked Closed Verify LC 0 

133 NO XVM CO Closed Verify Closed 0 

135 NO XVM CO Closed Verify Closed 0 

866A NOFM MOV CO Closed Verify Closed 0 

866B NOFM MOV 00 Open Close 1 

133 YES HCV CO NC Verify Closed 0 

730 NOFM MOV 00 NO Close 1 

731 NO MOV 00 NO lose 1 

732 NOFM XVM O NO Close 1 

742 YES XVM OC LO Verify Open 0 

743 YES MOV OC NO Verify Open 0 

744 YES MOV OC NO Verify Open & De-energ. 0 

74A6 YES mV OC NO Verify Open 1 

747 YES MOV OC NO Verify Open 0 
839 YES XVM OC NO Verify Open 0 

840 YES XVM OC NO Verify Open 0 

64-1 YES OVM 0 NO Throttled 0 

842 YES XVM OC NO Throttled 0 

846 NO XVM OC NO Verify Open 1 

847 NO XVM OC NO Verify Open 1 

88 NO XVM VOC NO Verify Open 1 
849 - NO XV OC NO0 Verify Open I 

8852 YES MOV OC NO Verify Open & De-energ. 0 

883 YES MOV CO NC Verify Closed 0 
1870 YES MOV OC NCOe Throttled 0 

802A YES MOV CO NC Verify Closed 0 

1802B YES MOV CO NC Verify Closed 0 

1869A YES MOV OC NO Verify Open 0 

1869B YES MOV 00 NO Verify Open 0 
735A YES XVM IOC INO Verify Open & Locked 0 

735B YES xVM JOC I10 IVerify open & Locked 0 

739A YES VM 1-e OVerify Open & Locked 0 

739B YES XM OC NO Verify Open & Locked 0 

745A YS MOV OC NO Verify Open0 

745B YE-S MOV OC NO Verify Open 0 

75-8A NO0 XVM OC NO Verify Open 1 

758B NO XM OC NO Verify Open I 

885A YES MOV CO NC Verify Closed I 

885B YES MO CO NC Verify Closed 0 

888A :YES MOV CO NC Verify Closed 0 

888B YES MO Co NC Verify Closed 0 

889A NOFM MO CO NC Verify Closed 1 

899A lYES MO OC OVeiypn0 0



Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App Demand 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-M18 3.4.2 AC 1871C YES XVM OC NO Verify Flow 1 

3PT-M18 3.4.2 AC 1871D YES XVM OC NO Verify Flow 1 

3PT-M18 3.4.2 AC 736A YES XVM OC NO Verify Flow 1 

3PT-M18 3.4.2 AC 737A YES XVM OC NO Verify Flow I 

3PT-M18 3.4.2 AC 750E YES CKV OC NO Verify Flow 1 

3PT-M18 3.4.2 AC FIC-646 YES FIC OC NO Verify Flow 1 

3PT-M 18 3.4.4 RHR 31 YES MDP FS Standby Start 1 

3PT-M18 3.4.4 RHR 31 YES MDP FR Started Run 0.25 

3PT-M18 3.4.4 RHR 31 YES HTX VF Standby Flow Check 1 

3PT-M18 3.4.4 RHR 32 YES HTX VF Standby Flow Check 1 

3PT-M18 3.4.4 CH 133 YES HCV CO Closed Block Flow 1 

3PT-M18 3.4.4 SI 638 YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 640 YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 AC 732 YES XVM CO Closed Block Flow 1 

3PT-M18 3.4.4 AC 741 YES CKV CC Closed Open 1 

3PT-M18 3.4.4 AC 741 NOFM CKV OC Open Flow Check 1 

3PT-M 18 3.4.4 AC 742 YES XVM OC Open Flow Check 1 

3PT-M18 3.4.4 AC 743 YES MOV OC Open Flow Check 1 

3PT-M 18 3.4.4 AC 744 YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 AC 837 YES CKV CC Closed Open 1 

3PT-M 18 3.4.4 AC 837 NOFM CKV OC Open Flow Check 1 

3PT-M18 3.4.4 AC 838 NOFM CKV CO Closed Block Flow 1 

3PT-M18 3.4.4 AC 839 YES XVM OC Open Flow Check 1 

3PT-M18 3.4.4 AC 841 YES XVM OC Open Flow Check I 

3PT-M18 3.4.4 SI 846 YES XVM OC LO Flow Check 1 

3PT-M18 3.4.4 SI 881 YES CKV CC Closed Open 1 

3PT-M18 3.4.4 SI 881 NOFM CKV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 882 YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 AC 883 YES MOV CO Closed Block Flow 1 

3PT-M18 3.4.4 AC 1870 YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 1802A YES MOV CO Closed Block Flow 1 

3PT-M18 3.4.4 SI 1802B YES MOV CO Closed Block Flow 1 

3PT-M18 3.4.4 SI 1869A YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 1869B YES MOV OC Open Flow Check 1 

3PT-M 18 3.4.4 AC 735A YES XVM OC Open Flow Check 1 

3PT-M 18 3.4.4 AC 738A YES CKV CC Closed Open 1 

3PT-M18 3.4.4 AC 738A NOFM CKV OC Open Flow Check 1 

3PT-M18 3.4.4 AC 738B YES CKV CO Closed Block Flow 1 

3PT-M18 3.4.4 AC 739A YES XVM OC Open Flow Check 1 

3PT-M 18 3.4.4 AC 745A YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 AC 745B YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 885B YES MOV CO Closed Block Flow 1 

3PT-M18 3.4.4 SI 888A YES MOV CO Closed Block Flow 

3PT-M18 3.4.4 SI 888B YES MOV CO Closed Block Flow 1 

3PT-M18 3.4.4 SI 889A NOFM MOV CO Closed Block Flow 1 

3PT-M18 3.4.4 SI 889B NOFM MOV CO Closed Block Flow 1 

3PT-M18 3.5.2 AC 1871A YES XVM OC NO Verify Flow 1 

3PT-M18 3.5.2 AC 1871B YES XVM OC NO Verify Flow 1 

3PT-M18 3.5.2 AC 736B YES XVM OC NO Verify Flow 1 

3PT-M18 3.5.2 AC 737B YES XVM OC NO Verify Flow 1 

3PT-M18 3.5.2 AC 750D YES CKV OC NO Verify Flow 

3PT-M18 3.5.2 AC FIC-645 YES FIC OC NO Verify Flow 1
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Table F7 Surveillance Test (ST) Demand Matrix 

Procedure 
I ogic Camp App 

Demand 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-M18 3.5.4 RHR 32 YES Standby tart 1 

3PT-M18 3.5.4 RHR 32 YES MOP FR Started Run 0.25 

3PT-M18 3.5.4 A 837 N M- C -- CO Csed Block Flow 1 

3PT-M18 3.5.4 AC 838 YES V cc Closed Open 1 

3PT-M 18 3.5.4 AC 838 NOFM CKV OC pen Flow Check 

3PT-M18 3..4 AC 340 E XM OC Open Flow Check 

3PT-M18 3.5.4 AC 842 N Open low Check 

3PT-M18 3.5.4 AC 73 V0 - Open Flow Check_ 

3PT-M18 3.5.4 AC 738A EM RV CO Closed Block Flow 1 

3PT-M18 3..4 AC 738B Y V CC Cosed Open 1 

3PT-M18 3.5.4 AC 738B FM V n Flow Check 1 

3PT-M18 3.5.4 AC 74 Y M OC Open Flow Check 1 
3PT-M18 3. A 730 Tr- IV-- oeOpn_ 

3PT-M8 3.4 AC 71  YES MOV osed Open C 

3PT-M18 3.6 C -- 2- YES MV CO Closed Open F 
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3PT-M18 -VeiyFo1 

T-3T-M 18 Y3.4.2 1871C YiES XM ,C NOVeiyFo 

3SPT-1 3..-17DS-- 
-- N Verify Flowt 

3SPT-M 1 8 3 .4.2 iC 73-6A TES"- X--- O-- R-  Verify Flow1 

3P-T-M18 T -4.2 i AC 73A E-S- XV -- NO Veif Flow1 

3P-T-M18 3.4.2 AC 750E YES-' C-- C NO Veif Flow1 

3PT-M18 3.4.2 AC FIC-646 YES-- FC-- OC NO V Flow1 

3PT-M18 3.4.4 -IR 31 YES MDP FS ta 

3PT-M18 3.4.4 IR--- 31--E--MDp F--I' StareRu_02 

3PT-M18 3.4.4 I-R- 31 YES HT Stadb Flw hek 

3TM8 3.4.4 R--R- 32--- SadbI.:~~ek1 

3PT-M18 3.4.4 CH 133 --- -- O lsdFICK Flow 

3PT-M18 3.4.4 S - 638 ES OV C- Open Flw Check1 

3PT-M18 3.4.4 S1 640 YES-- O-V- C- O-pen Flow CheckI 

3PT-M18 3.4.4 AC 730 !OFM M-V C 0pen Flo Check.  

3PT-M 18 3.4.4 AC - 731. - OF M IO-- C Open IFlow CheckI 

3PT-M18 3.4.-4- AC- 732 NOF-M XV OC O-pen Flow CheckI 

3PT-M 18 3.. AC-- 1836 OF-M R-- CO CIOse Blck Flow_ 

3PT-M 18 3.4.4 AC--- 741 E-S- '-r- IClose O-en 

3PT-MI 8 3.4.4 AC --- 41IF-M --- )C Opnlw CheckI 

3PT-M18 3.4.4 AC t42 '- - ) pnFo CheckI 

3PT-M18 3.4.4 AC---- 743 YE--S- 0-V )-C O-pen Flow CheckI 

3PT-M18 3.4.4 A -C-- 744 YES- MI--V O-C Open F'low Check.  

3-PT-M 18 3.4.4 ;-F-- 746 YES _/O--V 0)C 0pen low Check1 

3PT-M18 3.4.4 S--- 747 Y'ES MIOV OC( Open Flow CheckI 

3PT-M18 3.4.4 A-C-- 837 YES- .K-V .CC Closed Open_ 

3PT-Mi 8 3.4.4 A,-C-" 837 NIOFW C -C Open Flow Check1 

3PT-M 18 3.4.4 AC- - 838 NOFM CKV -CO Closed ,Block Flow 

3PT-M 18 3.4.4 A-C-- 839 Y'E S- 0C - open Flow Check.  

3PT-M18 3.4.4 --C-- 841 Y'ES X n-( O-pen iw Check1 

3PT-M18 3.. ST'- i881 YE'S" CKV CO Closed Block Flow.  

3PT-1 3.4.4 A,-C--- 883 YE-S" ao'-- CO Closed Blck Flow 

3PT-M18 3.4.4 AC-- 1870 YES- MO OC Open Flo Check_ 1 

3PT-M18 3.4.4 SI- 1802A YES- MOV CO Cosed Block F'low 

3PT-M18 3.4.4_ s 1802B YES- MO CO --.-- -Closed .Bl°ck Flow1 
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure 1 Logic Comp App Demand 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 
3PT-M18 3.4.4 SI 1869A YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 1869B YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 AC 733A NOFM RPV CO Closed Block Flow 1 

3PT-M18 3.4.4 AC 733B NOFM RRV CO Closed Block Flow 1 

3PT-M18 3.4.4 AC 735A YES XVM - OC Open Flow Check 1 

3PT-M18 3.4.4 AC 738A YES CKV CC Closed Open 1 

3PT-M18 3.4.4 AC 738A NOFM CKV OC Open Flow Check 1 

3PT-M18 3.4.4 AC 738B YES CKV CO Closed Block Flow 1 

3PT-M18 3.4.4 AC 739A YES XVM OC Open Flow Check 1 

3PT-M18 3.4.4 AC 745A YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 AC 745B YES MOV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 838A YES CKV CC Closed Open 1 

3PT-M18 3.4.4 SI 838A NOFM CKV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 838B YES CKV CC Closed Open 1 
3PT-M18 3.4.4 SI 838B NOFM CKV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 838C YES CKV CC Closed Open 1 

3PT-M18 3.4.4 SI 838C NOFM CKV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 838D YES CKV CC Closed Open 1 

3PT-M18 3.4.4 SI 838D NOFM CKV OC Open Flow Check 1 
3PT-M18 3.4.4 SI 885B YES MOV CO Closed Block Flow 1 

3PT-M18 3.4.4 SI 888A YES MOV CO Closed Block Flow 1 
3PT-M18 3.4.4 SI 888B YES MOV CO Closed Block Flow 1 

3PT-M18 3.4.4 SI 889A NOFM MOV CO Closed Block Flow 1 

3PT-M18 3.4.4 SI 889B NOFM MOV CO Closed Block Flow 1 

3PT-M18 3.4.4 SI 897A YES CKV CC Closed Open 1 

3PT-M18 3.4.4 SI 897A NOFM CKV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 897B YES CKV CC, Closed Open 1 
3PT-M18 3.4.4 SI 897B NOFM CKV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 897C YES CKV CC Closed Open 1 
3PT-M18 3.4.4 SI 897C NOFM CKV OC Open Flow Check 1 

3PT-M18 3.4.4 SI 897D YES CKV CC Closed Open 1 

3PT-M18 3.4.4 SI 897D NOFM CKV OC Open Flow Check 1 
3PT-M18 3.4.4 SI 899A YES MOV OC Open Flow Check 1 
3PT-M18 3.4.4 SI 899B YES MOV OC Open Flow Check 1 

3PT-M18 3.5.2 AC 1871A YES XVM OC NO Verify Flow 1 

3PT-M18 3.5.2 AC 1871B YES XVM OC NO Verify Flow 1 

3PT-M18 3.5.2 AC 736B YES XVM OC NO Verify Flow 1 
3PT-M18 3.5.2 AC 737B YES XVM OC NO Verify Flow 1 

3PT-M18 3.5.2 AC 750D YES CKV OC NO Verify Flow 1 

3PT-M18 3.5.2 AC FIC-645 YES FIC OC NO Verify Flow 1 

3PT-M18 3.5.4 RHR 32 YES MDP FS Standby Start 1 

3PT-M18 3.5.4 RHR 32 YES MOP FR Started Run 0.25 

3PT-M18 3.5.4 AC 837 NOFM CKV CO Closed Block Flow 1 

3PT-M18 3.5.4 AC 838 YES CKV CC Closed Open 1 

3PT-M18 3.5.4 AC 838 NOFM CKV OC Open Flow Check 1 

3PT-M18 3.5.4 AC 840 YES XVM OC Open Flow Check 1 

3PT-M18 3.5.4 AC 842 YES XVM OC Open Flow Check I 

3PT-M 18 3.5.4 AC 735B YES XVM OC Open Flow Check I 

3PT-M18 3.5.4 AC 738A YES CKV CO Closed Block Flow 1 

3PT-M18 3.5.4 AC 738B YES CKV CC Closed Open I 

3PT-M18 3.5.4 AC 738B NOFM CKV OC Open Flow Check 1 

3PT-M18 3.5.4 AC 739B YES XVM OC Open Flow Check 1
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure
Number 

3PT-M2OA 

3PT-M20A 

3PT-M2OA 

3PT-M2OA 

3PT-M20A 
3PT-M2OA 

3PT-M20A 

3PT-M20A 

3PT-M20A 

3PT-M2OA 
3PT-M20A 

3PT-M2OA 
3PT-M20A 

3PT-M20A 

3PT-M2OA 

3PT-M20A 

3PT-M20A 
3PT-M20A 

3PT-M20A 

3PT-M20A 

3PT-M20A 
3PT-M20A 

3PT-M20A 
3PT-M20A 

3PT-M20A 

3PT-M20A 

3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M20A 

3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M2OA 
3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M20A 
3PT-M20A 

3PT-M20A 
3PT-M20A 

YPT-M2OA

F-298

Step Ref

3.3.2 
3.3.2 
3.3.2 
3.3.2 
3.3.2 
3.3.2 
3.3.3 
3.3.4 
3.3.5 
3.3.7 
3.3.7 
3.3.7 
3.3.7 
3.3.7 
3.3.7 
3.3.7 
3.3.7 
3.3.7 
3.3.8 
3.3.8 
3.3.8 
3.3.8 
3.3.8 
3.3.8 
3.3.9 
3.3.9 
3.3.12 
3.3.13 
3.3.13 
3.3.13 

3.4.2 
3.4.2 
3.4.2 
3.4.2 
3.4.2 
3.4.2 
3.4.3 
3.4.4 
3.4.5 
3.4.7 
3.4.7 
3.4.7 
3.4.7 
3.4.7 
3.4.7 
3.4.7 
3.4.7 
3.4.7

System Comp ID 

AFW BFD-53 

AFW CT-6 

AFW CT-64 

AFW CT-27 

AFW BFD-62-4 

AFW BFD-62-1 

AFW FCV-1121 

AFW FCV-1121 

AFW FCV-1121 

AFW 31 

AFW 31 

AFW CT-6 
aFW CT-64 

AFW CT-26 
AFW CT-27 

AFW BFD-62-4 

AFW BFD-62-1 

AFW BFD-77 
AFW BFD-53 
AFW- BFD-53 
AFW B-FD-52 

,FVV BFD-53 
AFW BFD-55 
AFW BFD-50 
AFW CT-26 
AFW BFD-52 
AFW FCV-1 121 
AFW BFD-62-4 
AFVV- BFD-62-1 
AFW- B6FD-53 

AFW BYFD-55 

AFW CT-6 
AFW CT-64 

AFW CT-33 
AFW 1:51D-62-2 
AF-W : F-2-3 

AFW FCV-1 123 
AFW FCV-1 123 
AFV FCV-1 123 

AFW 33 
,FVV 33 

AFW CT-6 
AFW CT-64 
KF-W CT-32 

AW CT-33 
AFW BFD-62-2 
AFW BFD-62-3 

AW BFD-78

T 0Logic Comp App Demand 

Model Type FM Initial State Requested Action Fraction 

XVM CO NC VC 1 

XVM OC LO VO 0 

XVM OC LO VO 0 

XVM OC LO VO 0 

XVM 00 LO Close 1 

XVM 00 LO Close 1 

AOV OC NO VO 0 

AOV 00 Open Close 1 

AOV CC Closed Open 1 

MDP FS Standby Start 1 

MDP FR Started Cont. Run 0.25 

XVM OC LO Flow Check 1 

XVM OC LO Flow Check 1 

CKV OC Open Flow Check 1 

XVM OC LO Flow Check 1 

XVM CO Closed Block Flow 

XVM CO Copen lock Flow 

RV CO NC Block Flow1 

XVM CC Throttle Open 

XVM OC Open Throttle Open CKV OC Open Flow Check1 

XVM OC Open Flow Check 

XVM CO Closed ock HOW 

CKV CO Closed Block Flow 

KV C N Open 

CKV CC NC Open 1 
Switch in AUTO 

XVM CC Closed Open 

XVM CC Closed Open 0 VM oO open Ce1 

XVM OC LO FlOw Chc 

XVM OC LO FO C 

KVM OC O FO C 

XVM OC LO Flowsec 1 

XVM CO C0 lose 1 
AOV OC NO VO 0 

AOV 00 Open Close 1 

AOV CC Closed Open 1 

MDP FS Standby Start I 
MDP FR Started Cont. Run 0.25 
XVMV OC LO Flow Check1 
XVM OC LO Flow Check1 
CKV OC Open Flow Check1 
XVM OC LO Flow Check1 

XVM CO Closed Block Flow1 
XMCO Closed Block Flow1 

RRV CO NC Block Flow1



Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App Demand 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-M20A 3.4.8 AFW BFD-55 XVM CC NC Throttle Open 1 

3PT-M20A 3.4.8 AFW BFD-55 XVM OC O pen Throttle Open 1 

3PT-M20A 3.4.8 AFW BFD-54 CKV OC Open Flow Check 1 

3PT-M20A 3.4.8 AFW BFD-55 XVM OC Open Flow Check 1 

3PT-M20A 3.4.8 AFW BFD-53 XVM CO Closed Block Flow 1 

3PT-M20A 3.4.8 AFW BFD-50 CKV CO Closed Block Flow 1 

3PT-M20A 3.4.9 AFW CT-32 CKV CC NC Open 1 

3PT-M20A 3.4.9 AFW BFD-54 CKV CC NC Open 

3PT-M20A 3.4.12 AFW FCV-1 123 Switch in AUTO 

3PT-M20A 3.4.13 AFW BFD-62-2 XVM CC Closed Open 1 

3PT-M20A 3.4.13 AFW BFD-62-3 XVM CC Closed Open 1 

3PT-M20A 3.4.13 AFW BFD-55 XVM 00 Open Close 1 

3PT-M20A 3.5.2 AFW CT-6 XVM OC LO VO 0 

3PT-M20A 3.5.2 AFW CT-64 XVM OC LO VO 0 

3PT-M20A 3.5.2 AFW CT-30 XVM OC LO VO 0 

3PT-M20A 3.5.2 AFW BFD-48-8 XVM 00 LO Close 1 

3PT-M20A 3.5.2 AFW BFD-48-2 XVM 00 LO Close 1 

3PT-M20A 3.5.2 AFW BFD-48-4 XVM 00 LO Close 1 

3PT-M20A 3.5.2 AFW BFD-48-6 XVM 00 LO Close 1 

3PT-M20A 3.5.2 MS MS-41 CKV 00 NO Close 1 

3PT-M20A 3.5.2 MS MS-42 CKV OC NO VO 0 

3PT-M20A 3.5.7 AFW 32 TDP FS Standby Start 1 

3PT-M20A 3.5.7 AFW 32 TDP FR Started Cont. Run 0.25 

3PT-M20A 3.5.7 MS MS-42 CKV CC Closed Open 1 

3PT-M20A., 3.5.7 MS PCV-1139 AOV CC Closed Open 1 

3PT-M20A. 3.5.7 MS HCV-1 118 HCV CC Closed Open 1 

3PT-M20A 3.5.7 MS MS-42 CKV OC Open Flow Check 1 

3PT-M20A 3.5.7 MS PCV-1310A AOV OC NO Flow Check 

3PT-M20A 3.5.7 MS PCV-11310B AOV OC NO Flow Check 

3PT-M20A 3.5.7 MS MS-54 XVM OC NO Flow Check 1 

3PT-M20A 3.5.7 MS PCV-1 139 AOV OC Open Flow Check 

3PT-M20A 3.5.7 MS MS-52 RRV CO Closed Block Flow 1 

3PT-M20A 3.5.7 MS HCV-1 118 HCV OC Open Flow Check 1 

3PT-M20A 3.5.7 AFW CT-6 XVM 00 LO Flow Check 1 

3PT-M20A 3.5.7 AFW CT-64 XVM OC LO Flow Check 

3PT-M20A 3.5.7 AFW CT-29-1 CKV OC Open Flow Check 1 

3PT-M2OA 3.5.7 AFW CT-30 XVM OC LO Flow Check _ 

3PT-M20A 3.5.7 AFW BFD-48-8 XVM CO Closed Block Flow 

3PT-M20A 3.5.7 AFW BFD-48-2 XVM CO Closed Block Flow 

3PT-M20A 3.5.7 AFW BFD-48-4 XVM CO Closed Block Flow _ 

3PT-M20A 3.5.7 AFW BFD-48-6 XVM CO Closed Block Flow 

3PT-M20A 3.5.7 AFW Orifice ORF OC NO Flow Check 

3PT-M20A 3.5.7 AFW BFD-50 CKV OC Open Flow Check 

3PT-M20A 3.5.7 AFW BFD-51 XVM OC Open Flow Check 1 

3PT-M20A 3.5.7 AFW BFD-53 XVM CO Closed Block Flow 1 

3PT-M20A 3.5.7 AFW BFD-55 XVM CO Closed Block Flow 

3PT-M20A 3.5.9.2 AFW CT-29-2 CKV CC NC Open1 

3PT-M20A 3.5.9.2 AFW BFD-50 CKV CC NC Open1 

3PT-M20A 3.5.13 MS PCV-1139 AOV 00 Open Close
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Table F7 Surveillance Test (ST) Demand Matrix 

Procedure Logic Comp ;a p Demand 

Number Step Ref System Comp ID Mdl Tpe initial State Requested Action Fraction 

3 -M2A 3.5.14.2 M'IS HCV-1118 C 00-Open Close 1 

3PT-M20A 3.5.16 AFW D-48-8 V osed Open 1 

3PT-M2OA 3.5.16 AFW BFD-48-2 XVM CC Closed Open 1 

3PT-M20A 3.5.16 AFW BFD-48-4 XVM CC Closed Open 1 

3PT-M20A 3.5.16 AFS BFD-48-6 M CC Closed Open 

3PT-M20A 3.5.6 MAFW BF---- 2-4 XV C_ Cosed Ock Flo 

3PT-M20B 7 C 

3PT-M20B 3.3.2 AFW BFD-53 RM CO NC VC F 

3PT-M20B 3.3.2 AFW BF-6 XVM CC LO To 0 

3PT-M20B 3.3.2 AFW CT-64 XVM OC Oo 
0 

3PT-M20B 3.3.8 AFW CT-27 CVI VC e LFo C 

3PT-M20B 3.3.2 AFW BFD-62-4 - C Close loF 1 

3PT-M20B T3.3 FW BFD-62-1 V LO Close 1 

3PT-M20B 3.3. 9 FCV-1121 C-V CC NC 0 

3PT-M2OB 3.3.4 FW BCV-152 C-V C N pen 121 1 

3PT-M20B 3.3.5 FW FCV-1121 witVcn A 
3P-T-M20B -S-3. j - 31 VDP-- S Standby Start1 

Y- T-M20B :.3-.7 j - 31 D--DP-- R Started Cont. Run 0.25 

3PT-M20B 3.3.17 WFW &F-6 XVM C LO Flow Check 1 

3PT-M20B 3.3.7 AFW C-6- XV CC LO Check 1 

3PT-M20B 3.3.71 AFW CT-26 V 00 Openo Check 

3PT-M20B 3.3.7 AFW CT-27 XVM OC LO Flow Check 

3PT-M20B 3.3.7 BFD-62-4 F- Closed Block Flow 
3PT-M20B 3.3.7 AFW BFD-62-1 XVVI C Closed Block Flow1 

3PT-M20B 3.3.7 AF BFD-77 R-V- CO N Block Flow1 

3PT-M20B 3.3.8 AF BFD-53 XV CC NC ThoteOe1 

3PT-M20B 3.3.8 AF BFD-53 X OeThottle Open I 

3PT-M20B 3.3.8---- BFD-52 C--- OpnFo Check I 

3PT-M20B 3.3.8 A-- MAI FDc-53% 
w - Ope - Check 1 

3PT-M203 3.8 Ar---- WFD-55 - Coe lc Flow 1 

3PT-M20B 3..8 AF--- BFD-50 C-K- C lse IOock FlowI 

3-PT-M20B 3.3.9 A-F- CT-26 C-V--- NC Oen1 

3PT-M20B 3.3. AF B--- FD-52 ,--- N pn1 

3PT-M20B 3.3.2 A-F--- -F-V-1 121 
Sitch in AUTO 

3PT-M20B i.13 A-F-- BF-62O-4 -sed --- en _ 

:PW03 3.3.13 A----- BFD-62-1 
OpClse en1 

3P-M0 3.3.13- BFD-53 XVVI -M Oe-n . close1 

3-PT-M20B 3.4.2 A'--- X-F-5 0 NCV 

3-T-M20B 3.4.2 AF CT-6 XVIV OC LUV 
0 

3_PT-M20B 3.4.2 AF--- CT-64 XV C LO VO0 

3PT-M20B 3.4.2 A,-W- CT-33 XV C LO VO 

3PT-M20B 3.4.2 A--F--- BFD-62-2 X 0LOCls1 

3PT-M20B 3.4.2 A--F--- BFD-62-3 X ls 

P -2 B 3.4.3 A W FCV-1 123 1U 
3P-MB 344 -F CV-1 123 AO 0 OpenClsI 
3PT-M20B 3.4.5 A---W- F-V-1 123 AO C Closed Opn1 

!3PT-M20B 3..4.7 A---W- 33ISt--t- Sary Sart I 

3.pTM0 3.. AF 33ted-Cont. 
Run 0.25 

T20 3.4.7 JAFW 33T- VOV )w Check I
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App Demand 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-M20B 3.4.7 AFV CT-64 XVM OC LO Flow Check 1 

3PT-M20B 3.4.7 AFW CT-32 CKV 00 Open Flow Check 1 

3PT-M20B 3.4.7 AFW CT-33 XVM OC LO Flow Check 1 

3PT-M20B 3.4.7 AFW BFD-62-2 XVM CO Closed Block Flow 1 

3PT-M20B 3.4.7 AFW BFD-62-3 XVM CO Closed Block Flow 1 

3PT-M20B 3.4.7 AFW BFD-78 RRV CO NC Block Flow 1 

3PT-M20B 3.4.8 AFW BFD-55 XVM CC NC Throttle Open 1 

3PT-M20B 3.4.8 AFW BFD-55 XVM 00 Open Throttle Open 1 

3PT-M20B 3.4.8 AFW BFD-54 CKV OC Op0en Flow Check 1 

3PT-M20B 3.4.8 AFW BFD-55 XVM OC Open Flow Check 

3PT-M20B 3.4.8 AFW BFD-53 XVM CO Closed Block Flow 

3PT-M20B 3.4.8 AFW BFD-50 CKV CO Closed Block Flow 1 

3PT-M20B 3.4.9 AFW CT-32 CKV CC NC Open 

3PT-M20B 13.4.9 AFW BFD-54 CKV CC NC Open 

3PT-M20B 3.5.7 AFW 32.- TO Switch in AUTO 

3PT-M20B 3.4.13 AFW BFD-62-2 XVP CC Closed Open 0 

3PT-M20B 3.4.13 AFW BFD-62-3 XVM CC Closed Open 1 

3PT-M20B 3.4.13 AF BFD-55 V CC Open Close 

3PT-M20B 3.5.2 AFW CT-6 XVV OC LO VO 0 

3PT-M20B 3.5.2 AFW CT-64 XVM OC LO VO 0 

3PT-M20B 3.5.2 AFW CT-30 XVV OC LO VO 0 

3PT-M20B 3.5.2 FW BFD-48-8 VM O600 LO Close 1 

3PT-M20B 3.5.2 AFW BFD-48-2 XVM 00 NO Close 1 

3PT-M20B 3.5.2 FSW BFD-48-4 VM 00 LO Close 1 

3PT-M20B . 3.5.2 FS BFD-48-6 XVM CO LO Close 1 

3PT-M20B . 3.5.2 MS MS-41 1CKV OC NO lVO 0 

3PT-M20B: i 3.5.2 AS MS-42 CKV 00 NO Close 1 

3PT-M20B 3.5.7 AFW 32 TDP FS Standby Start 1 

3PT-M20B 3.5.7 AFW 32 TDP C R 00 Orted Cont. Run 0.25 

3PT-M20B 3.5.7 AMS MS-41 CKV CC Closed Open 1 

3PT-M2OB 3.5.7 AS PCV-1139 AOV CC Closed Open 1 

3PT-M20B 3.5.7 WS HCV-1118 HCV CC Closed Open 1 

3PT-M20B 3.5.7 AFW MS - CKVM OCOed low ck o 

3PT-M20B 13.5.7 MVS PCV-1310A AOV OC NO Flow Check1 

3PT-M20B 13.5.7 MVS PCV-1 1316B AOV OC NO Flow Check1 

3PT-M20B 13.5.7 MVS MS-54 XVMV OC -NO Flow Check1 

3PT-M20B 13.5.7 MVS PCV-1 139 AOV 6C Open Flow Check1 

3PT-M20B 3.5.7 WFS MS-52 RRV CO Closed Block Flow 1 
3PT-M20B 13.5.7 MVS HCV-1 118 HCV OC Open Fow Check1 

3PT-M20B 3.5.7 AFW CT-6 XVM OC LO Flow Check 1 

3PT-M20B 3.5.7 AFW CT-64 XV OC LO Flow Check 1 
3PT-M20B :S.5.7 FW CT-29-1 CK OC Open Flow Check1 

3PT-M20B 3.5.7 AFW CT-30 XV OC PFow Check1 

3PT-M20B 3.5.7 AFW BFD-48-8 XVMV CO Closed Block Flow1 

3P-T-M20B 3.5.7 AFW BFD-48-2 XVMV CO Closed Block Flow1 

3PT-M20B 3.5.7 AFW BFD-48-4 XVMV CO Closed Block Flow1 

3PT-M20B 3.5.7 AFW BFD-48-6 XVMV CO Closed Bl-ock -Flow1 

3PT-M20B 3.5.7 AFW Orifice -ORF OC NO iFlow Check1 

3PT-M20B 13.5.7 JAFW BFD-50 CKV O Open Flow Check1
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp i App 

Number Step Ref System Comp ID Model Type " FM Initial State

3PT-M20B 
3PT-M20B 

3PT-M20B 
3PT-M20B 

3PT-M20B 
3PT-M20B 
3PT-M2OB 
3PT-M20B 
3PT-M20B 
3PT-M20B 
3PT-M20B 

3PT-M20B 

3PT-M35 

3PT-M35

3.5.7 
3.5.7 
3.5.7 
3.5.9.2 
3.5.9.2 
3.5.13 
3.5.14.2 

3.5.16 

3.5.16 
3.5.16 

3.5.16 
3.5.16 

3.4

AVV 
AFW 
AFW 

AFW 

AFW 

MS 

MS 
AFW 

AFW 

-AF-W 

AFW 
MS 

SWS

BFD-53 

BFD-55 
CT-29-2 
BFD-50 

PCV-1139 

HCV-1118 

BFD-48-8 

BFD-48-2 

BFD-48-4 
BFD-48-6 

MS-42 

31 YES

XVIVI XVM 

XVM 
CKV 
CKV 
AOV 

HCV 

XVM 
XVM 

XVM 
XVM 
CKV 

MODP

CO 
CO 

CC 

00 
CC 

CC 

CC 
CC 

CC 

FS

Closed 
Closed 
NC 
NC 

Open 
Open 
Closed 
Closed 
Closed 
Closed 
Closed 

Standby

3PT-M35 3.4 WS 52/SW1 tYES CBR DN Open 

3PT-M35 3.4 SWS 31 YES MDP FR Running

3PT-M35 3.8.10 SWS SWN-1-1 Y
I I '.

3PT-M35 3.8.10 SWS SWN-100-2 YES CKV 

3PT-M35 3.10 SWS ISWN-1-1 CKV 

3PT-M35 3.12 SWS 131 YES MDP

3PT-M35 52/SWl

CC 
CO 

JFS

D N

3PT-M35 ]3.12 SWS 31 YES MDP FR 

3PT-M35 3.16.10 SWS SWN-1-2 YES CKV CC 

3PT-M35 3.16.10 SWS SWN-100-2 YES CKV CC 

3PT-M35 3.18 SWS SWN-1-2 CKV CO

3PT-M35
3PT-M35 3.20 SWS 52/SWi YES CBR DN 

3PT-M35 3.20 SWS 31 YES MDP FR 

3PT-M35 3.24.10 SWS SWN-1-3 YES CKV CC 
.. . . ..V

3PT-M35 3.24.10 SWN-100-2 YES

3PT-M35 3.26 SWS SWN-1-2 

3PT-RO03B

3PT-R003B 3.3

Closed 
Closed 
Closed 
Standby 
Open 
Running 
Closed 
Closed 
Closed 
Standby 
Open 
Running 
Closed 
Closed 
Closed

3PT-RO03B 3.4 SI 851A YES MOV 00 Open 

3PT-R003B 3.4 SI 851B YES MOV 00 Open 

3PT-R003B 3.5 SI 850B YES XVM 00 Locked Open 

3PT-R003B 3.5 SI 869A YES XVM 00 Locked Open 

3PT-R003B 3.5 SI 869B YES XVM 00 Locked Open 

3PT-R003B 3.6 SI 850A YES MOV 00 Open 

3PT-RO03B 3.6 SI 850C YES MOV 00 Open 

3PT-RO03B 3.7.6 CCW 32 YES RCK NO Open 

3PT-RO03B 3.7.6 SWS 32 YES RCK NO Open 

3PT-RO03B 3.7.6 SI 32 YES RCK NO Open 

3PT-RO03B 3.7.6 CFC 32 YES RCK NO Open 

3PT-R003B 3.8.8 CCW 32 YES CRB DN Closed 

3P R003 3.3.~ f~ ~L
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.1I-it UU, D 3 .0.0 ,, a .. ... ....  

3PT-R003B 3.8.8 SI 32 YES CRB DN Closed 

3PT-RO03B 3.8.8 CFC 32 YES CRB DN Closed 

3PT-RO03B 3.9.6 CFC 34 YES RCK NO Open

R ack E'-2

Requested Action 
Flow Check 

Block Flow 
Block Flow 

Open 

Open 
Close 

Close 
Open 

Open 

Open 
Open 

Open 

Start 

Close 
Continue to Run 

Open 

Open 
Open 
Start 

Close 

Continue to Run 

Open 
Open 

Open 
Start 

Close 

Continue to Run 

Open 

Open 

Open 

Lift Field Wire 

Close 
Close 

Close 

Close 
Close 
Close 

Close 
Close 

Close 
Close 

Close 
Trip Open 

Trip Open 

Trip Open 

Trip Open 
Close

Demand 
Fraction 

1 
1 
1 
1 
1 

1 

1 

1 

1 

1 
1 

1 

1 

log 

1 

log 
1 1 

1 

1 

log 

1 
1 

1 
1 

1 

1 
1 

1 

1 

1 
1 
1 

1

L; V

FS

CUBR

MDP

C;KV CC



Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App I Demand 
Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-RO03B 3.9.6 SWS 35 YES RCK NO Open Close 1 

3PT-RO03B 3.9.6 RHR 31 YES RCK NO Open Close 1 

3PT-R003B 3.9.6 AFW 31 YES RCK NO Open Close 1 

3PT-RO03B 3.10.7 CFC 34 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.10.7 SWS 35 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.10.7 RHR 31 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.10.7 AFW 31 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.11.6 SI 31 YES RCK NO Open Close 1 

3PT-R003B 3.11.6 SWS 31 YES RCK NO Open Close 1 

3PT-RO03B 3.11.6 CFC 31 YES RCK NO Open Close 1 

3PT-RO03B 3.11.6 CFC 33 YES RCK NO Open Close 1 

3PT-RO03B 3.11.6 CCW 31 YES RCK NO Open Close 1 

3PT-RO03B 3.11.10 SWS 34 YES RCK NO Open Close 1 

3PT-RO03B 3.11.16 CS 31 YES RCK NO Open Close 1 

3PT-RO03B 3.12.5 CS 31 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.12.5 CFC 31 YES CRB DN Closed Trip Open 

3PT-RO03B 3.12.5 SI 31 YES CRB ON Closed Trip Open 1 

3PT-RO03B 3.12.5 CCW 31 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.12.5 CFC 33 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.12.5 SWS 34 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.12.5 SWS 31 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.13.6 SI 33 YES RCK NO Open Close 1 

3PT-RO03B 3.13.6 RHR 32 YES RCK NO Open Close 1 

3PT-RO03B 3.13.6 SWS 33 YES RCK NO Open Close 1 

3PT-R03B. 3.13.6 CFC 35 YES RCK NO Open Close 1 

3PT-R003B'. 3.13.6 AFW 33 YES RCK NO Open Close 1 

3PT-RO03B !--' 3.13.6 CCW 33 YES RCK NO Open Close 1 

3PT-R003B1' 3.13.10, SWS 36 YES RCK NO Open Close 1 

3PT-RO03B 3.13.16 CS 32 YES RCK NO Open Close 

3PT-RO03B 3.14.6 SI 33 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.14.6 RHR 32 YES CRB DN Closed Trip Open 1 

3PT-R003B 3.14.6 SWS 33 YES CRB DN Closed Trip Open 

3PT-RO03B 3.14.6 CFC 35 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.14.6 AFW 33 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.14.6 CCW 33 YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.14.6 SWS 3r, YES CRB DN Closed Trip Open 1 

3PT-RO03B 3.14.6 CS 32 YES CRB DN Closed Trip Open 

3PT-RO03B 3.16 SI 851A YES MOV CC Closed Open 1 

3PT-RO03B 3.16 SI 851B YES MOV CC Closed Open 1 

3PT-RO03B 3.16 SI 850B YES XVM CC Closed Open 1 

3PT-RO03B 3.16 SI 869A YES XVM CC Closed Open 1 

3PT-RO03B 3.16 SI, 869B YES XVM CC Closed Open 1 

3PT-R003B 3.16 SI 850A YES MOV CC Closed Open 1 

3PT-RO03B 3.16 SI 850C YES MOV CC Closed Open 1 

3PT-RO03C 

3PT-R003C 3.3 SI 850B NO XVM 00 Open Close 1 

3PT-R003C 3.3 SI 869A NO XVM 00 Open Close 1 

3PT-R003C 3.3 SI 869B NO XVM 00 Open Close 1 

3PT-R64 _ I __III
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Table F7 Surveillance Test (ST) Demand Matrix

Procedure Logic Comp App Demand 

Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 
3PT-R64 3.3 SI 846 YES XVM PG 11- Verify1 

3PT-R64 3.3 SI 1810 YES MOV PG Open Verify 1 

3PT-R64 3.3 SI 848A YES XVM PG LO Verify 1 

3PT-R64 3.3 SI 1819A NO XVM LO Verify 1 

3PT-R64 3.3 SI 850A YES MOV PG Open Verify 1 

3PT-R64 3.3 SI 850C YES MOV PG Open Verify 1 

3PT-R64 3.3 SI 1807A NO XVM LO Verify 1 

3PT-R64 3.3 SI 887A YES MOV PG Closed Open 1 

3PT-R64 3.3 SI 887B YES MOV PG Closed Open 1 

3PT-R64 3.3 SI 1819B NO LO Verify 1 

3PT-R64 3.3 SI 851A YES MOV PG Closed Open 1 

3PT-R64 3.3 SI 851B YES MOV PG Closed Open 

3PT-R64 3.3 SI 1807B NO LO Verify 1 

3PT-R64 3.3 SI 848B YES XVM PG ILO Verify 1 

3PT-R64 3.3 SI 1819C NO ILO Verify 

3PT-R64 3.3 SI 850B YES XVM PG LO Verify 1 

3PT-R64 3.3 SI 1807C NO LO Verify 

3PT-R64 3.3 SI 842 YES MOV PG Open Verify 1 

3PT-R64 3.3 SI 843 YES MOV PG Open Verify 1 

3PT-R64 3.3 SI 1862 YES XVM 00 LO Verify 

3PT-R64 3.3 SI 859A NO XVM Closed Verify 1 

3PT-R64 3.3 SI 859B NO XVM Closed Verify 1 

3PT-R64 3.3 SI 859C NO XVM Closed Verify 1 

3PT-R64 3.3 SI 839A NO AOV Closed Verify 1 

3PT-R64 3.3 SI 839C NO AOV Closed Verify 

3PT-R64 3.3 SI 839E NO AOV Closed Verify 1 

3PT-R64 3.3 SI 839G NO AOV Closed Verify 1 

3PT-R64 3.3 SI 890A NO AOV Closed Verify 

3PT-R64 3.3 SI 890B NO AOV Closed Verify 1 

3PT-R64 3.3 SI 890C NO AOV Closed Verify 1 

3PT-R64 3.3 SI 890D NO AOV Closed Verify 1 

3PT-R64 3.3 SI 888A YES MOV PG Closed Verify 1 

3PT-R64 3.3 SI 888B YES MOV PG Closed Verify 1 

3PT-R64 3.3 SI 1852A YES MOV CC Closed Verify 

3PT-R64 3.3 SI 1852B YES MOV CC Closed Verify 1 

3PT-R64 3.3 SI 1835A YES MOV CC Closed Verify 

3PT-R64 3.3 SI 1835B YES MOV CC Closed Verify 1 

3PT-R64 3.3 SI 856A YES XVM PG Open Close 1 

3PT-R64 3.3 SI 856J YES MOV PG Open Close 1 

3PT-R64 3.3 SI 856H YES MOV PG Open Close 1 

3PT-R64 3.3 SI 856K YES XVM PG Open Close 1 

3PT-R64 3.3 SI 1833A NO XVM Open Close 1 

3PT-R64 3.3 SI 1833B NO XVM Open Close 1 

3PT-VI6 I 

3PT-V16 3.2.4 EDG DG-33A YES ASV FE De-energized Energize 1 

3PT-V16 3.2.4 EDG DG-33B YES ASV FE 'De-energized Energize 

3PT-V16 3.2.4 EDG 33 EDG YES ENG FS Standby Start 1 

3PT-V16 3.2.4 EDG 33 EDG YES ENG FR Started Cont Run 1 

3PT-V16 3.2.4 EDG 33 EDG YES GEN H Standby Operate 1 

3PT-V16- 3.2.8 AC4 521EG3 YES CRB 00 Open Close 1
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Table F7 Surveillance Test (ST) Demand Matrix

Podure I Logic lComp App Demand 
Number Step Ref System Comp ID Model Type FM Initial State Requested Action Fraction 

3PT-V16 3.2.12 AC4 52/EG3 NOFM CRB CC Closed Open 1 

3PT-V16 
3PT-V16 3.3.4 EDG DG-32A YES ASV FE De-energized Energize 1 
3PT-V16 3.3.4 EDG DG-32B YES ASV FE De-energized Energize 1 
3PT-V16 3.3.4 EDG 32 EDG YES ENG FS Standby Start 1 
3PT-V16 3.3.4 EDG 32 EDG YES ENG FR Started Cont Run 1 
3PT-V16 3.3.4 EDG 32 EDG YES GEN HW Standby Operate 1 
3PT-V16 3.3.8 AC4 52/EG2 YES CRB 00 Open Close 1 
3PT-V16 3.3.12 AC4 52/EG2 NOFM CRB CC Closed Open 1 

3PT-V16 3.4.4 EDG DG-31A YES ASV FE De-energized Energize 1 
3PT-V16 3.4.4 EDG DG-31B YES ASV FE De-energized Energize 1 
3PT-V16 3.4.4 EDG 31 EDG YES ENG FS Standby Start 1 
3PT-V16 3.4.4 EDG 31 EDG YES ENG FR Started Cont Run 1 
3PT-V16 3.4.4 EDG 31 EDG YES GEN HW Standby Operate 
3PT-V16 3.4.8 AC4 52/EG1 YES CRB 00 Open Close 1 
3PT-V16 3.4.13 AC4 52/EGI NOFM CRB CC Closed Open 1 

3PT-V26 
3PT-V26 all FW 417 YES FCV PG 

GENERAL ASSUMPTIONS AND NOTES 

1. Logic model column can have value of YES, NO or NOFM.  
YES indicates given component and its failure mode is modeled in system fault tree.  
NO indicates component is not modeled in the system fault tree 
NOFM indicates component is modeled but specified failure mode for this component is not modeled.  I I II I11 

2. When evaluating modeled failure modes, the failure modes from ISLOCA were not included in the evaluation at this time.  
This may be done later, if necessary.  I I + 

3. Following acronyms are used for Initial State column.  

NC - Normally Closed 
NO - Normally Open 

LC - Locked Closed 
LO - Locked Open 
LS - Locked Shut 

4. Following acronyms are used for Requested Action column.  

VC - Verify Closed 
VO - Verify Open 

FX - Flow Check 
BF - Block Flow
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Table G1 Generic Failure Data

COMPONENT FAILURE MEAN ERROR 

TYPE MODE DESCRIPTION VALUE FACTOR UNIT 

MDP FS MOTOR DRIVEN PUMP FAILS TO 3.OOE-03 10 D 
START ON DEMAND 

MDP RS MOTOR DRIVEN PUMP FAILS TO 1.50E-03 10 D 

RESTART ON DEMAND 

MDP FR MOTOR DRIVEN PUMP FAILS TO 3.00E-05 10 H 
CONTINUE TO RUN 

TDP FS TURBINE DRIVEN PUMP FAILS TO 3.OOE-02 10 D 

START ON DEMAND 

TDP FR TURBINE DRIVEN PUMP FAILS TO 5.OOE-03 10 H 
CONTINUE TO RUN 

ENG FS EMERGENCY DIESEL ENGINE FAILS 3.OOE-02 10 D 
TO START 

ENG FR EMERGENCY DIESEL ENGINE FAILS 2.OOE-03 10 H 
TO RUN 

FCU FS FAN COOLING UNIT (FCU) FAILS TO 1.001E-02 5 D 
START 

FCU FR FAN COOLING UNIT (FCU) FAILS TO 1.00E-05 10 H 
RUN 

CMP FS INSTRUMENT AIR COMPRESSOR FAILS 3.29E-03 7 
TO START 

CMP FR INSTRUMENT AIR COMPRESSOR FAILS 5.42E-04 H 
TO RUN 

FAN FR VENT FAN FAILS TO CONTINUE TO 3.OOE-05 10 H 
RUN 

FAN FS VENT FAN FAILS TO START ON 5.OOE-03 5 D 
DEMAND 

AOD CC AIR OPERATED DAMPER/LOUVER 1.52E-03 3 D 
FAILS TO OPEN 

PND CC FAN COOLING UNIT (FCU) DAMPER 1.81E-02 D 
FAILS TO OPEN 

PND 00 FAN COOLING UNIT (FCU) DAMPER 1.81E-02 D 

FAILS TO CLOSE 

PND OC FAN COOLING UNIT (FCU) DAMPER 1.25E-07 H 
FAILS TO REMAIN OPEN 

DOR CC FAN COOLING UNIT BLOW-IN DOOR 1.07E-07 10 H 
FAILS TO OPEN 

CKV CC CHECK VALVE FAILS TO OPEN 1.001E-04 3 D 

CKV 00 CHECK VALVE FAILS TO CLOSE 1.OOE-03 3 D



Table GI Generic Failure Data 

COMPONENT FAILURE MEAN ERROR " 
TYPE MODE DESCRIPTION VALUE FACTOR UNIT 

CKV OC CHECK VALVE FAILS TO REMAIN 1.25E-07 
OPEN 

CKV CO CHECK VALVE FAILS TO REMAIN 5.36E-07 4 
CLOSED 

CKV LK CHECK VALVE REVERSE LEAKAGE 5.36E-07 4 
CKV RP CHECK VALVE RUPTURE FAILURE 1.55E-08 20 H 
SKV CC STOP CHECK VALVE FAILS TO OPEN 1.00E-04 3 D 
SKV 00 STOP CHECK VALVE FAIL TO CLOSE 1.00E-03 3 D 

XVM CC MANUAL VALVE FAILS TO OPEN 1.00E-04 3 D 
XVM 00 MANUAL VALVEFAILS TO CLOSE 1.00E-04 3 D 
XVM CO MANUAL VALVE FAILS TO REMAIN 4.20E-08 9 H 

CLOSED 

XVM OC MANUAL VALVE FAILS TO REMAIN 1.00E-07 3 H 
OPEN 

XVM PG MANUAL VALVE PLUGGED 1.00E-07 3 H 
XVM LK MANUAL VALVE EXCESSIVE 5.OOE-08 10 H 

INTERNAL LEAKAGE 

XVM RP MANUAL VALVE RUPTURE FAILURE 5.OOE-08 10 H 

MOV CC MOTOR OPERATED VALVE (MOV) 3.OOE-03 10 D 
FAILS TO OPEN 

MOV RO MOTOR OPERATED VALVE (MOV) 2.25E-03 10 D 
DOES NOT REOPEN 

MOV 00 MOTOR OPERATED VALVE (MOV) 3.OOE-03 10 D 
FAILS TO CLOSE 

MOV OC MOTOR OPERATED VALVE (MOV) 1.00E-07 3 H 
FAILS TO REMAIN OPEN 

MOV PG MOTOR OPERATED VALVE (MOV) 1.00E-07 3 H 
FAILS TO REMAIN OPEN (PLUGGED) 

MOV CO MOTOR OPERATED VALVE (MOV) 5.OOE-07 10 H 
FAILS TO REMAIN CLOSED 

MOV LK MOTOR OPERATED VALVE (MOV) 5.OOE-07 10 H 
EXCESSIVE INTERNAL LEAKAGE 

MOV RP MOTOR OPERATED VALVE (MOV) 1.00E-07 10 H 
RUPTURE FAILURE 

MOV TE MOTOR OPERATED VALVE (MOV) 1.7Z-7,04 61 D 
FAILS DURING STROKE TEST 

AOV CC AIR OPERATED VALVE (AOV) DOES 1.00E-03 3 D 
NOT OPEN 0
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Table GI Generic Failure Data 

COMPONENT FAILURE MEAN ERROR 
TYPE MODE DESCRIPTION VALUE FACTOR UNIT 

AOV 00 AIR OPERATED VALVE (AOV) DOES 2.OOE-03 3 D 
NOT CLOSE 

AOV CO AIR OPERATED VALVE (AOV) FAILS 5.00E-07 10 H 
TO REMAIN CLOSED 

AOV OC AIR OPERATED VALVE (AOV) FAILS 1.001E-07 3 H 
TO REMAIN OPEN 

AOV PG AIR OPERATED VALVE (AOV) FAILS 1.001E-07 3 H 
CLOSED (PLUGGED) 

FCV CC FLOW CONTROL VALVE (FCV) DOES 1.00E-03 3 D 
NOT OPEN 

FCV CC S/G FEEDWATER REG VALVE 1.00E-03 3 D 
DOES NOT OPEN 

FCV 00 FLOW CONTROL VALVE (FCV) FAIL 2.OOE-03 3 D 
OPEN 

FCV CO FLOW CONTROL VALVE (FCV) FAIL 5.00E-07 10 H 
TO REMAIN CLOSED 

FCV OC FLOW CONTROL VALVE (FCV) FAIL 1.00E-07 3 H 
TO REMAIN OPEN (FAIL CLOSED) 

FCV OC S/G FEEDWATER REG VALVE FAIL 1.00E-07 3 H 
CLOSED 

FCV" PG FLOW CONTROL VALVE (FCV) FAILS 1.001E-07 3 H 
TO REMAIN OPEN (PLUGGED) 

LCV CC LEVEL CONTROL VALVE (LCV) FAILS 1.00E-03 3 D 
TO OPEN 

LCV 00 LEVEL CONTROL VALVE (LCV) FAILS 2.00E-03 3 D 
TO CLOSE ON DEMAND 

LCV OC LEVEL CONTROL VALVE (LCV) FAILS 1.00E-07 3 H 
TO REMAIN OPEN (FAIL CLOSED) 

HCV CO HYDRAULIC CONTROL VALVE (HCV) 5.OOE-07 10 H 
FAILS TO REMAIN CLOSED 

HCV OC HYDRAULIC CONTROL VALVE (HCV) 1.00E-07 3 H 
FAILS TO REMAIN OPEN 

HCV PG HYDRAULIC CONTROL VALVE (HCV) 1.00E-07 3 H 
FAILS TO REMAIN OPEN (PLUGGED) 

HCV LK HYDRAULIC CONTROL VALVE (HCV) 2.40E-05 10 H 
EXCESSIVE INTERNAL LEAKAGE 

HCV RP HYDRAULIC CONTROL VALVE (HCV) 2.66E-08 10 H 
RUPTURE FAILURE
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Table GI Generic Failure Data 

COMPONENT FAILURE MEAN ERROR B 
TYPE MODE DESCRIPTION VALUE FACTOR UNIT 

PCV CC PRESSURE CONTROL VALVE (PCV) 1.00E-03 3 D 
FAIL TO OPEN ON DEMAND 

PCV 00 PRESSURE CONTROL VALVE (PCV) 2.OOE-03 3 D 
FAIL TO CLOSE 

PCV DN PRESSURE CONTROL VALVE (PCV) 1.00E-06 5 H 
DOES NOT FUNCTION PROPERLY 

PCV OC PRESSURE CONTROL VALVE (PCV) 7.OOE-07 5 H 
FAILS TO REMAIN OPEN 

PCV PG PRESSURE CONTROL VALVE (PCV) 7.00E-07 5 H 
PLUGGED 

SOV CC SOLENOID OPERATED VALVE (SOV) 2.OOE-03 3 D 
FAILS TO OPEN ON DEMAND 

SOV 00 SOLENOID OPERATED VALVE (SOV) 2.OOE-03 3 D 
FAILS TO CLOSE ON DEMAND 

SOV HW SOLENOID OPERATED VALVE (SOV) 2.OOE-03 3 D 
FAILS TO FUNCTION 

RRV CC RELEIF VALVE FAILS TO OPEN 3.OOE-04 10 D 
RRV CO RELIEF VALVE FAILS TO REMAIN 5.OOE-06 10 h 

CLOSED 
SRV CC SAFETY RELIEF VALVE (SRV) DOES 3.OOE-04 5 D 

NOT OPEN 

SRV 00 SAFETY RELIEF VALVE (SRV) FAILS 3.OOE-03 5 D 
TO RECLOSE 

SRV CO SAFETY RELIEF VALVE (SRV) FAILS 3.OOE-06 10 H 
TO REMAIN CLOSED (FAILS OPEN) 

PRV CC POWER OPERATED RELIEF VALVE 4.27E-03 3 D 
(PORV) DOES NOT OPEN 

TNV OC OVERSPEED SOLENOID STOP VALVE 1.27E-06 8 H 
INADVERTANT TRIP 

TCV OC TEMPERATURE CONTROL VALVE 7.OOE-07 5 H 
(TCV) FAILS TO REMAIN OPEN (FAILS 

ASV FE AIR START SOLENOID VALVE DOES 2.OOE-03 3 D 
NOT ENERGIZE 

ACU RP ACCUMULATOR RUPTURE 8.60E-10 30 H 
ACM RP INSTR AIR RECIEVER RUPTURE 8.60E- 10 30 H 
BOT RP NITROGEN BOTTLE RUPTURE 8.60E- 10 30 H 
TNK RP TANK RUPTURE 8.60E- 10 30 H



Table GI Generic Failure Data 

COMPONENT FAILURE MEAN ERROR 
TYPE MODE DESCRIPTION VALUE FACTOR UNIT 

FLT PG FILTER PLUGGED 3.OOE-06 10 H 
STR PG STRAINER CLOGGED (PLUGGED) 3.OOE-06 10 H 

HTX RP HEAT EXCHANGER RUPTURES 3.OOE-06 10 H 
HTX VF HEAT EXCHANGER FAILURE 3.OOE-07 10 H 
DRY DN INSTRUMENT AIR REFRIG DRYER 5.OOE-06 10 H 

DOES NOT OPERATE 

PSF PG PIV LEAKAGE NOT CHANNELED 5.OOE-10 30 H 
BACK TO PRT 

PSF RP LINE (PIPING) RUPTURE 5.OOE-10 30 H 

ORF PG BREAK DOWN ORIFICE PLUGGED 3.OOE-04 3 D 
ORF RP LETDOWN LINE ORIFICE RUPTURE 3.00E-08 10 H 

FAILURE 

CRB CC CIRCUIT BREAKER (480V & 6.9KV) 5.00E-04 10 D 
FAILS TO TRIP 

CRB 00 CIRCUIT BREAKER (480V & 6.9KV) 5.OOE-04 10 D 
FAILS TO CLOSE 

CRB DN CIRCUIT BREAKER (PUMPs & FCUs) 3.OOE-03 10 D 
DOES NOT OPERATE 

CRB CO CIRCUIT BREAKER (480V & 13.8KV) 3.00E-07 10 H 
FAILS TO REMAIN CLOSED 

CRB OC CIRCUIT BREAKER (480V) FAILS TO 3.OOE-07 10 H 
REMAIN TRIP 

SBR 00 CIRCUIT BREAKER (MCC BREAKERS) 2.27E-04 10 D 
FAILS TO CLOSE 

SBR DN CIRCUIT BREAKER (1 18VAC) DOES 2.27E-04 10 D 
NOT OPERATE PROPERLY 

SBR CO CIRCUIT BREAKER (1 18V AC) FAILS TO 2.68E-07 7 H 
REMAIN CLOSED 

BAT HW BATTERY HARDWARE FAILURE 1.00E-06 3 H 
BCC HW BATTERY CHARGER FAILURE 1.00E-06 3 H 

PTR HW POTENTIAL TRANSFORMER z.7Z'E-06 10 H 
HARDWARE FAILURE 

XFR HW TRANSFORMER HARDWARE FAILURE 1.00E-06 10 H 
INV HW STATIC INVERTER HARDWARE 1.00E-04 3 H 

FAILURE
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Table G1 Generic Failure Data

COMPONENT FAILURE MEAN ERROR 
TYPE MODE DESCRIPTION VALUE FACTOR UNIT 

GEN HW DIESEL GENERATOR HARDWARE 1.40E-03 10 H 
FAILURE 

BAC DN BUS FAULT 5.OOE-07 3 H 
BAC HW POWER AT TSC' UPS BUS 1.00E-07 5 H 
BDC ST DC PANEL FAULTS 3.OOE-07 10 H 

FUS NO FUSES BLOWN 3.OOE-06 10 H 
RCK NO CONTROL CIRCUIT NO OUTPUT 2.50E-03 10 D 
PRY HW PROTECTIVE RELAY HARDWARE 3.20E-07 10 H 

FAILURE 

RLY NO RELAY NO OUTPUT 3.OOE-04 10 D 
RCI FE RELAY COIL DOES NOT ENERGIZE 1.30E-04 3 D 
RCS CC RELAY FAILS TO OPEN 1.'80E-04 10 D 
RCS 00 RELAY FAILS TO CLOSE 3.OOE-04 10 D 
RCS CO RELAY FAILS TO REMAIN CLOSED 2.70E-07 10 H 
RCS OC RELAY FAILS TO REMAIN OPEN 4.20E-07 10 H 

ASW CC BREAKER AUX SWITCH FAIL CLOSED 3.OOE-07 10 D 
ASW CO BREAKER AUX SWITCH FAILS TO 2.50E-07 10 H 

REMAIN CLOSED 

ASW OC BREAKER AUX SWITCH FAILS TO 2.50E-07 10 H 
REMAIN OPEN 

ASW 00 MOTOR START AUX SWITCH FAILS TO 3.OOE-07 10 D 
CLOSE 

DSW CO MOD SWITCH FAILS TO REMAIN 8.30E-07 10 H 
CLOSED 

MSW DN MANUAL SWITCH DOES NOT 3.OOE-05 10 D 
OPERATE PROPERLY 

FSW HI FLOW SWITCH FAILS HIGH 1.40E-06 10 H 
ASF HI FLOW TRANSMITTER FAILS HIGH 8.OOE-07 10 H 
ASF PG FLOW INDICATOR/TRANSMITTER 1.25E-07 10 H 

BLOCKED 

FIC DN FLOW INDICATOR/CONTROLLER DOES 1.29E-05 10 H 
NOT OPERATE 

FLC DN FLOW CONTROLLER DOES NOT '.2fE-04 3 D 
OPERATE 

LSW HI LEVEL SWITCH FAILS HIGH 1.80E-06 10 H 
LSW DN LEVEL SWITCH DOES NOT OPERATE 1.00E-07 10 H 
ASL HI LEVEL TRANSMITTER FAILS HIGH 2.30E-07 10 H
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Table G1 Generic Failure Data

COMPONENT FAILURE MEAN ERROR 
TYPE MODE DESCRIPTION VALUE FACTOR UNIT 

PSW OC PRESSURE SWITCH FAILS TO REMAIN 2.70E-08 10 H 
OPEN 

ASP HI PRESSURE TRANSMITTER FAILS 3.OOE-07 10 H 
HIGH 

ASP LO PRESSURE TRANSMITTER FAILS LOW 1.50E-08 10 H 
PRC DN PRESSURE CONTROLLER DOES NOT 1.24E-06 10 H 

OPERATE 

ATS HI TEMPERTURE SWITCH FAILS HIGH 7.50E-07 10 H 
TSW LO TEMPERATURE SWITCH FAILS LOW 7.50E-07 10 H 
TSW 00 TEMPERATURE SWITCH FAILS TO 3.OOE-07 10 H 

CLOSE 

ASX HW AMSAC CABINET FAILURE OF SIGNAL 1.70E-06 10 H 
PROCESSING 

SPC DN SPEED CONTROLLER DOES NOT 1.00E-06 10 H 
OPERATE PROPERLY 

TCR DN TOTALIZER DOES NOT OPERATE 1.00E-06 10 H 
PROPERLY
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Table G1 Generic Failure Data

COMPONENT 
TYPE

FAILURE 
. MODE REFERENCE COMMENTS

MDP 
MDP 

MDP 
MDP 

SDP 
TDP 
TDP 

ENG 
ENG 

FCU 
FCU 
CMP 
CMP 
FAN 
FAN 

AOD 
PND 
PND 
PND 
DOR 

CKV 
CKV 
CKV 
CKV 
CKV 
CKV 
SKV 
SKV 

XVM 
XVM 
XVM 
XVM 
XVM 
XVM 

XVM

ASEP, RI 
ASEP, RI 

ASEP, RI 

ASEP, RI 
ASEP, RI 

JAFNPP 
JAFNPP 

EG&G 
EG&G 
Seabrook 
Surry 
EG&G 
EG&G 

Seabrook 
Surry IPE 
Surry IPE 
Surry IPE 
Seabrook 

IREP 
IREP 
Surry IPE 
Seabrook 
Seabrook 
Seabrook 
IREP 
IREP 

ASEP, RI 
ASEP, RI 
Seabrook 
ASEP, RI 
ASEP, RI 
EG&G

For RHR pump only.  

For RHR pump seal. Hardwired in basic event (BE) file.  
Data from NUREG/CR-5102, Appendix F.  

For SI pump only.  

Check IPPSS data 
Check IPPSS data 

Solenoid operated damper.  
Solenoid operated damper.  
Solenoid operated damper.  
Actual failure mode is plugging mode. Data is for plugging 
failure mode.

Data same as CKV-CO.  

For ABFPT supply valve only. Data same as CKV-OO.  

Data same as XVM-CC 

Data same as XVM-PG 

Data same as XVM-CO. Check for better data.

EG&G



Table G1 Generic Failure Data

COMPONENT FAILURE 
TYPE MODE REFERENCE COMMENTS

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 

AOV 
AOV 
AOV 
AOV 
AOV 

FCV 
FCV 
FCV 
FCV 
FCV 
FCV

G-9

IREP 
IREP 
ASEP, RI 
ASEP, RI 
ASEP, RI 
ASEP, RI 
IREP 
EG&G 
Maanshan 

ASEP, RI 
ASEP, RI 
ASEP, RI* 
ASEP, RI 
ASEP, RI 

ASEP, RI 
ASEP, RI 
ASEP, RI 
ASEP, RI 
ASEP, RI 
ASEP, RI 

ASEP, RI 

ASEP, RI 
ASEP, RI 
ASEP, RI 

ASEP, RI 
ASEP, RI 
ASEP, RI 
ASEP, RO 
WASH- 1400 

ASEP, RI 
ASEP, RI 

IEEE-500 
IEEE-500 
IEEE-500

Latent human error event 

INCLUDES PCV, TCV AND FCV 
INCLUDES PCV, TCV AND FCV 
INCLUDES PCV, TCV AND FCV 
INCLUDES PCV, TCV AND FCV 
INCLUDES PCV, TCV AND FCV 

Data same as AOV-CC.  
Data same as AOV-CC. This is feedwater regulating valve, 
Same as AOV-OO. For SWS system only.  
Same as AOV-CO 
Same as AOV-OC 
Data same as AOV-OC. This is feedwater regulating valve, 
which is AOV. System code is used to differentiate this one 
from other FCVs.  

Data same as AOV-PG 

Data same as AOV-CC 
Data same as AOV-O0 
Data same as AOV-OC 

Data same as AOV-CO 
Data same as AOV-OC 
Data same as AOV-PG 
Data same as AOV-LK 

Data same as AOV-CC 
Data same as AOV-O0. This is feedwater regulating valve, 
which is AOV. System code is used to differentiate this one 
from other FCVs. 

Not same as AOV 
Not same as AOV 
Data same as PCV-OC

FCV 

LCV 
LCV 
LCV 

HCV 
HCV 
HCV 
HCV 
HCV 

PCV 
PCV

PCV 
PCV 
PCV 

SOV ASEP, RI



Table G1 Generic Failure Data

COMPONENT FAILURE 
TYPE MODE REFERENCE COMMENTS

SOV 
SOV 

RRV 
RRV 
SRV 
SRV 
SRV 

PRV 
TNV 
TCV 
ASV 

ACU 
ACM 
BOT 
TNK 

FLT 
STR 

HTX 
HTX 
DRY 

PSF 
PSF 

ORF 
ORF 

CRB 
CR3 
CR3 
CRB 
CR3 
SBR 
SBR 
SBR 

BAT 
BCC 

PTR 
XFR 
INV 
GEN

Browns Ferry IREP 
EG&G 
ASEP, RI 
JAFNPP

G-1O

ASEP, RI 
ASEP, RI 

IREP 
EG&G 
EG&G 
EG&G 
EG&G 

Seabrook 
Seabrook 
IEEE-500 
ASEP, RI 

GEESSAR 
GEESSAR 
GEESSAR 
GEESSAR 

IEEE-500 
IEEE-500 

ASEP, RI 
EG&G 
EG&G

EG&G 
EG&G

IREP 
IREP

Used fudge factor on SRV-OO 

Data same as PCV-OC 
Data same as SOV-CC 

Data same as ACM-RP 

Data same as ACM-RP 
Data same as ACM-RP 

Pipe segment failure.  
Pipe segment failure.  

Large breakers 
Large breakers 
Large breakers 
Large breakers 
Large breakers 
Small breakers 
Small breakers 
Small breakers

EG&G 
EG&G 
ASEP, RI 
EG&G 
EG&G 
Seabrook 
Seabrook 
Seabrook 

ASEP, RI 
ASEP, RI

HW 
HW 

HW 
HW 
HW 
HW



Table G1 Generic Failure Data

COMPONENT FAILURE 
TYPE MODE REFERENCE COMMENTS

Seabrook 
ASEP, RI 
Browns Ferry IREP 

IREP 
JAFNPP 
IEEE-500 
IREP 
JAFNPP 
JAFNPP 
JAFNPP 
JAFNPP 
JAFNPP

BAC 
BAC 
BDC 

FUS 
RCK 
PRY 
RLY 
RCI 
RCS 
RCS 
RCS 
RCS 

ASW 
ASW 
ASW 
ASW 
DSW 
MSW 

FSW 
ASF 
ASF 
FIC 
FLC 

LSW 
LSW 
ASL 

PSW 
ASP 
ASP 
PRC 

ATS 
TSW 
TSW 

ASX

JAFNPP 
JAFNPP 
JAFNPP 

JAFNPP 
IEEE-500 
IEEE-500 
IEEE-500 

IEEE-500 
IEEE-500 
EG&G 

IEEE-500 

EG&G 
EG&G

Data rounded off.  

JAFNPP 

JAFNPP 

EF increased to 10

Date same as ASW-OO 

Motor Operated Disconnect (MOD) switch 

EF assumed to 10 
EF assumed to 10 
EF assumed to 10 
EF assumed to 10 
Hand flow controller located at control station 

EF changed to 10 

EF changed to 10 

EF assumed to be 10 
EF assumed to be 10 
EF assumed to be 10 

EF assumed to be 10 
EF assumed to be 10 
Unit changed to per hour (H) based on IEEE-500 data.  

Signal processor (software). Data from IEEE-500 

Controllers 
Controllers

G-11

JAFNPP 
JFNPP 
JAFNPP 
JAFNPP 
JAFNPP 
IREP 

IEEE-500 
IEEE-500 
Surry IPE 
Surry IPE 
JAFNPP

SPC 
TCR



Table G1 Generic Failure Data

COMPONENT FAILURE 
TYPE MODE REFERENCE COMMENTS

*Failure data units are: D = demand probability, and H = hourly rate.
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Table G2 Plant-Specific Failure Data

SYSTEM COMPONENT FAILURE DESCRIPTION 
TYPE MODE

MEAN ERROR 
VALUE FACTOR

ST BUS FAULT 4.88E-07 3 H

CO CIRCUIT BREAKER (480V & 13.8KV) FAILS TO REMAIN CLOSED 2.78E-07

CO MOD SWITCH FAILS TO REMAIN CLOSED 
NO CONTROL CIRCUIT NO OUTPUT

8.30E-07 10 H 

2.50E-03 10 D

ST BUS FAULT 4.77E-07 
HW STATIC INVERTER HARDWARE FAILURE 9.27E-06 
CO CIRCUIT BREAKER FAILS TO REMAIN CLOSED (1 18V AC) 2.68E-07 

DN CIRCUIT BREAKER DOES NOT OPERATE PROPERLY (I 18VAC) 2.27E-04

HW TRANSFORMER HARDWARE FAILURE

.. AC4 
AC4 
AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 

AC4 
AC4 

AC4 
AC4 

AC6 
AC6 

AC6 
AC6 
AC6 

AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6 
AC6

ASW 
ASW 

ASW 

BAC 
CRB 

CRB 

CRB 

CRB 

FUS 
MSW 
PRY 

PTR 
RCI 

RCK 

RCS 

RCS 
RCS 
RCS 

XFR 

ASW 

ASW 

BAC 
CRB 
CRB 

CRB 

FUS 
PRY 
PTR 

RCI 

RCS 

RCS 
RLY 

XFR

3.86E-07 10 H

CC BREAKER AUX SWITCH FAIL CLOSED 3.OOE-07 
CO BREAKER AUX SWITCH FAILS TO REMAIN CLOSED 1.30E-07 
OC BREAKER AUX SWITCH FAILS TO REMAIN OPEN 2.50E-07 
ST BUS FAULT 4.41E-07 
CC CIRCUIT BREAKER FAILS TO TRIP (6.9KV & 480V) 4.27E-04 
CO CIRCUIT BREAKER FAILS TO REMAIN CLOSED (13.8KV & 480V) 1.60E-07

OC CIRCUIT BREAKER FAILS TO REMAIN TRIP (480V) 

00 CIRCUIT BREAKER FAILS TO CLOSE (6.9KV & 480V) 
NO FUSES BLOWN 
CO MANUAL SWITCH DOES NOT OPERATE PROPERLY 

HW PROTECTIVE RELAY HARDWARE FAILURE 
HW POTENTIAL TRANSFORMER HARDWARE FAILURE 
FE RELAY COIL DOES NOT ENERGIZE 

NO CONTROL CIRCUIT NO OUTPUT 
CC RELAY FAILS TO OPEN 

CO RELAY FAILS TO REMAIN CLOSED 
OC RELAY FAILS TO REMAIN OPEN 
00 RELAY FAILS TO CLOSE 
HW TRANSFORMER HARDWARE FAILURE 

CC BREAKER AUX SWITCH FAIL CLOSED 
CO BREAKER AUX SWITCH FAILS TO REMAIN CLOSED 
ST BUS FAULT 

CC CIRCUrr BREAKER FAILS TO TRIP (6.9KV & 480V) 

CO CIRCUIT BREAKER FAILS TO REMAIN CLOSED (13.8KV & 480V) 

00 CIRCUIT BREAKER FAILS TO CLOSE (6.9KV & 480V) 
NO FUSES BLOWN 
HW PROTECTIVE RELAY HARDWARE FAILURE 
HW POTENTIAL TRANSFORMER HARDWARE FAILURE 
FE RELAY COIL DOES NOT ENERGIZE 
OC RELAY FAILS TO REMAIN OPEN 
00 RELAY FAILS TO CLOSE 
NO RELAY NO OUTPUT 
HW TRANSFORMER HARDWARE FAILURE

2.59E-07 10 
4.27E-04 2 
7.17E-07 10 
3.OOE-05 10 
3.20E-07 10 
6.99E-07 10 

1.30E-04 3 

2.50E-03 10 
1.80E-04 10 
2.70E-07 10 
4.20E-07 10 
3.00E-04 10 
4.85E-07 10 

3.OOE-07 10 
2.21E-07 10 
4.66E-07 3 
3.62E-04 10 
2.03E-07 10

3.34E-04 

7.17E-07 
3.20E-07 
6.99E-07 
1.30E-04 

4.20E-07 

3.OOE-04 
3.OOE-04 

7.90E-07

G-13

UNIT

BAC 
INV 

SBR 

SBR

10 H

10 D



Table G2 Plant-Specific Failure Data 

COMPONENT FAILURE MEAN ERROR SYSTEM TPMOE DESCRIPTION VAU ATR UNIT 
TYPE MODE VALUE FACTOR 

ACC CKV CC CHECK VALVE FAILS TO OPEN 9.16E-05 3 D 

ACC CKV CO CHECK VALVE FAILS TO REMAIN CLOSED 4.89E-07 4 H 

ACC CKV OC CHECK VALVE FAILS TO REMAIN OPEN 1.17E-07 10 H 

ACC CKV 00 CHECK VALVE FAILS TO CLOSE 1.00E-03 3 D 

ACC MDP FR MDP FAILS TO CONTINUE TO RUN 3.OOE-05 10 H 

ACC MDP FS MDP FAILS TO START ON DEMAND 2.3 1E-03 10 D 

ACC RCK NO CONTROL CIRCUIT NO OUTPUT 2.50E-03 10 D 

ACC XVM OC MANUAL VALVE FAILS TO REMAIN OPEN 9.53E-08 3 H 
...........................  

ACU CKV CC CHECK VALVE FAILS TO OPEN 1.00E-04 3 D 

ACU CKV CO CHECK VALVE FAILS TO REMAIN CLOSED 4.89E-07 4 H 

ACU CKV LK CHECK VALVE REVERSE LEAKAGE 5.36E-07 4 H 
ACU MOV PG MOV FAILS TO REMAIN OPEN (PLUGGED) 9.90E-08 3 H 

AFV FAN FR VENT FAN FAILS TO CONTINUE TO RUN 3.OOE-05 10 H 

AFV FAN FS VENT FAN FAILS TO START ON DEMAND 5.OOE-03 5 D 
AFV MOD CC MOTOR OPERATOR DAMPER FAILS TO OPEN 3.00E-03 10 D 

AFV TSW 00 TEMPERATURE SWITCH FAILS TO CLOSE 3.OOE-07 10 H 
...........................  

AFW AOV CC AOV DOES NOT OPEN (INCLUDES PCV, TCV, FCV) 1. 12E-03 2 D 
AFW AOV CO AOV FAILS TO REMAIN CLOSED 3.27E-07 10 H 

AFW AOV 00 AOV DOES NOT CLOSE 2.38E-03 2 D 

AFW AOV PG AOV FAILS CLOSED (PLUGGED) 9.95E-08 3 H 

AFW ASF HI FLOW TRANSMITTER FAILS HIGH 8.OOE-07 10 H 
AFW ASP LO PRESSURE TRANSMITTER FAILS LOW 1.50E-08 10 H 

AFW ASX HW FAILURE OF PROCESSING IN AMSAC CABINET 1.70E-06 10 H 

AFW ATS HI TEMPERTURE SWITCH FAILS HIGH 7.50E-07 10 H 

AFW BAC HW POWER AT TSC UPS BUS UNAVAILABLE 9.93E-08 5 H 

AFW CKV CC CHECK VALVE FAILS TO OPEN 8.54E-05 3 D 
AFW CKV LK CHECK VALVE REVERSE LEAKAGE 5.36E-07 4 H 

AFW CRB DN CIRCUIT BREAKER DOES NOT OPERATE (PUMP & FCU) 4.27E-04 2 D 

AFW FCV CC FCV (AOV) DOES NOT OPEN 1.00E-03 3 D 
AFW FCV PG FCV (AOV) FAILS TO REMAIN OPEN (PLUGGED) 9.86E-08 3 H 

AFW FLC DN FLOW CONTROLLER DOES NOT OPERATE 1.25E-04 3 D 
AFW FSW HI FLOW SWITCH FAILS HIGH 1.40E-06 10 H 
AFW LSW HI LEVEL SWITCH FAILS HIGH 1.80E-06 10 H 

AFW MDP FR MDP FAILS TO CONTINUE TO RUN 1.75E-05 10 H 
AFW MDP FS MDP FAILS TO START ON DEMAND 1.64E-03 3 D 

AFW MSW DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 3.OOE-05 10 D 
AFW ORF PG BREAK DOWN ORIFICE PLUGGED 3.60E-05 3 D 

AFW RCK NO CONTROL CIRCUIT NO OUTPUT 2.50E-03 10 D 

AFW RLY NO RELAY NO OUTPUT 3.OOE-04 10 D 
AFW SKV CC STOP CHECK VALVE FAILS TO OPEN 9.74E-05 3 D 

AFW SKV 00 ABFPT SUPPLY VLV FAIL TO CLOSE 8.74E-04 3 D 

AFW TDP FR TDP FAILS TO CONTINUE TO RUN 3.93E-04 10 H 

AFW TDP FS TDP FAILS TO START ON DEMAND 4.34E-03 4 D 

AFW TNV OC OVERSPEED SOLENOID STOP VALVE INADVERTANT TRIP 1.04E-06 8 H 

AFW XVM CC MANUAL VALVE FAILS TO OPEN 8.89E-05 3 DIS 

AFW XVM PG MANUAL VALVE PLUGGED 9.45E-08 3 H
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Table G2 Plant-Specific Failure Data

SYSTEM COMPONENT FAILURE 
TYPE MODE

MEAN ERROR 
VALUE FACTOR

CBV 

CBV 

CBV 

CBV 

CBV 

CBV 

CBV 

CCW 
CCW 
CCW 
CCW 
CCW 

CCW 
CCW 
CCW 
CCW 
CCW 
CCW 
CCW . CCW 
CCW 
CCW 
CCW 
CCW 
CCW 
CCW 
CCW 
CCW 
CCW 
CCW 
CCW 
CCW 

CDS 
CDS 
CDS 
CDS 
CDS 

CDS 
CDS 
CDS 
CDS 
CDS 
CDS . CDS 
CDS

ASW 

FAN 
FAN 

MOD 

RCK 

RCS 
TSW

CKV 

CKV 

CKV 

CKV 

CRB 

FCV 

HTX 

HTX 

MDP 

MDP 

MDP 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 
MSW 
PSF 

RCK 

RLY 

SDP 
XVM 

XVM 

XVM

AOV 

AOV 
CKV 

CKV 

CRB 

FCV 

HTX 

MDP 
MDP 

MSW 
RCK 

SRV 

XVM

00 MOTOR START AUX SWITCH FAILS TO CLOSE 
FR VENT FAN FAILS TO CONTINUE TO RUN 
FS VENT FAN FAILS TO START ON DEMAND 

CC MOTOR OPERATOR DAMPER FAILS TO OPEN 
NO CONTROL CIRCUIT NO OUTPUT 
CO RELAY FAILS TO REMAIN CLOSED 
00 TEMPERATURE SWITCH FAILS TO CLOSE 

CC CHECK VALVE FAILS TO OPEN 
CO CHECK VALVE FAILS TO REMAIN CLOSED 
OC CHECK VALVE FAILS TO REMAIN OPEN 
00 CHECK VALVE FAILS TO CLOSE 
DN CIRCUIT BREAKER DOES NOT OPERATE (PUMP & FCU) 

CC FCV (AOV) DOES NOT OPEN 
RP HEAT EXCHANGER RUPTURES 
VF HEAT EXCHANGER FAILURE 
FR MDP FAILS TO CONTINUE TO RUN 
FS MDP FAILS TO START ON DEMAND 
RS PUMP FAILS TO RESTART ON DEMAND 
CC MOV FAILS TO OPEN 
LK MOV EXCESSIVE INTERNAL LEAKAGE FAILURE 
OC MOV FAILS TO REMAIN OPEN 
00 MOV FAILS TO CLOSE 
RP MOV RUPTURE FAILURE 
TE MOV FAILS DURING STROKE TEST 
DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 
RP LINE (PIPING) RUPTURE 
NO CONTROL CIRCUIT NO OUTPUT 
NO RELAY NO OUTPUT 
DN SI SHAFT DRIVEN PUMP DOES NOT OPERATE 
CC MANUAL VALVE FAILS TO OPEN 
OC MANUAL VALVE FAILS TO REMAIN OPEN 
00 MANUAL VALVE FAILS TO CLOSE 

OC AOV FAILS TO REMAIN OPEN 
00 AOV DOES NOT CLOSE 
CC CHECK VALVE FAILS TO OPEN 
CO CHECK VALVE FAILS TO REMAIN CLOSED 
DN CIRCUIT BREAKER DOES NOT OPERATE (PUMP & FCU)

3.OOE-07 
3.OOE-05 
5.OOE-03 
3.OOE-03 
2.50E-03 
2.70E-07 

3.OOE-07 

1.00E-04 
5.23E-07 
8.54E-08 

1.00E-03 
4.27E-04 

1.OOE-03 
3.OOE-06 

2.59E-07 

2.36E-05 

2.23E-03 

1.50E-03 

3.OOE-03 

5.OOE-07 
9.88E-08 
3.OOE-03 
1.00E-07 
1.70E-04 

2.76E-05 
5.OOE-10 
2.50E-03 
3.OOE-04 

2.02E-04 

1.00E-04 
8.40E-08 
1.00E-04 

9.98E-08 
2.OOE-03 
1.001E-04 
5.OOE-07 
4.27E-04

OC FCV (AOV) FAIL TO REMAIN OPEN (FAIL CLOSED) 9.98E-08 
VF HEAT EXCHANGER FAILURE 1.16E-07 
FR MDP FAILS TO CONTINUE TO RUN 2.29E-05 
FS MDP FAILS TO START ON DEMAND 5.45E-04 
DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 2.87E-05 
NO CONTROL CIRCUIT NO OUTPUT 2.50E-03 
CO SAFETY RELIEF VALVE (SRV) FAILS TO REMAIN CLOSED (FAILS 5.19E-07 

OPEN)

OC MANUAL VALVE FAILS TO REMAIN OPEN 9.38E-08 3 H
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Table G2 Plant-Specific Failure Data

COMPONENT FAILURE DESCRIPTION 
TYPE MODE

MEAN ERROR 
VALUE FACTOR

CRB 

DOR 
FCU 
FCU 

MSW 
PND 
PND 

RCK 
SOV

4.27E-04 2 D

1.07E-07 

7.92E-07 

4.92E-04 
2.47E-05 
1.81E-02 

1.07E-07 

2.50E-03 

2.OOE-03 

3.OOE-03 

3.OOE-05 

2.50E-03

DN CIRCUIT BREAKER DOES NOT OPERATE (PUMP & FCU) 

CC FCU BLOW IN DOOR FAILS TO OPEN 

FR FAN COOLING UNIT (FCU) FAILS TO RUN 

FS FAN COOLING UNIT (FCU) FAILS TO START 
DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 
CC FCU DAMPER FAILS TO OPEN 

OC FCU DAMPER FAILS TO REMAIN OPEN 

NO CONTROL CIRCUIT NO OUTPUT 

HW SOLENOID VALVE FAILS TO FUNCTION 

CC MOV FAILS TO OPEN 

DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 

NO CONTROL CIRCUIT NO OUTPUT 

CC CHECK VALVE FAILS TO OPEN 
DN CIRCUIT BREAKER DOES NOT OPERATE (PUMP & FCU) 

FR MDP FAILS TO CONTINUE TO RUN 

FS MDP FAILS TO START ON DEMAND 

CC MOV FAILS TO OPEN 

DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 

NO CONTROL CIRCUIT NO OUTPUT 

NO RELAY NO OUTPUT 

PG MANUAL VALVE PLUGGED 

CC AOV FAILS TO OPEN 

CO AOV FAILS TO REMAIN CLOSED 

OC AOV FAILS TO REMAIN OPEN 
00 AOV DOES NOT CLOSE 

PG FLOW INDICATOR/TRANSMITFER BLOCKED 

CC CHECK VALVE FAILS TO OPEN 

DN CIRCUIT BREAKER DOES NOT OPERATE (PUMP & FCU) 

CC FCV (AOV) DOES NOT OPEN 

CO FCV (AOV) FAIL TO REMAIN CLOSED 

OC FCV (AOV) FAIL TO REMAIN OPEN (FAIL CLOSED) 
DN FLOW CONTROLLER DOES NOT OPERATE 

PG FILTER PLUGGED 
CO HCV FAILS TO REMAIN CLOSED 

LK HCV EXCESSIVE INTERNAL LEAKAGE 
OC HCV FAILS TO REMAIN OPEN 
RP HCV RUPTURE FAILURE 
RP HEAT EXCHANGER RUPTURES 

VF HEAT EXCHANGER FAILURE 

CC LCV FAILS TO OPEN 
OC LCV FAILS TO REMAIN OPEN 
00 LCV DOES NOT CLOSE 

FR MDP FAILS TO CONTINUE TO RUN 

FS MDP FAILS TO START ON DEMAND

2.91E-05 
3.3 1E-04 

3.31E-04 

2.78E-05 

2.50E-03 

3.OOE-04 

9.90E-08 

1.00E-03 

3.95E-07 

9.83E-08 

2.OOE-03 
1.25E-07 

1.00E-04 
4.27E-04 

1.00E-03 
3.95E-07 
9.98E-08 
1.25E-04 

7.17E-07 

3.95E-07 
2.40E-05 

1.56E-07 

2.66E-08 
3.OOE-06 
2.78E-07 

1.00E-03 
2.OOE-03 
2.OOE-03 

3.35E-05 
1.27E-02

H 

D 

D 

D D 

D 

H 

D 

H 
H 

D 

H 

D 

D 

D 

H 
H 

D 

H 

H 
H 

H 

H 

H 

H 

D 

H 

D 

H
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9.76E-05 3 
4.27E-04 2

U UNIT

MOV 
MSW 
RCK 

CKV 

CRB 

MDP 

MDP 
MOV 

MSW 
RCK 

RLY 

XVM 

AOV 
AOV 

AOV 

AOV 

ASF 

CKV 

CRB 

FCV 

FCV 

FCV 

FLC 

FLT 

HCV 

HCV 

HCV 

HCV 

HTX 
HTX 
LCV 

LCV 

LCV 

MDP 
MDP

CVC 
CVC 
CYC 
CVC 
CVC 
cC 
CVC 

CVC 
cC 
cC 
CVC 
cC 
CVC 
cC 
CVC 
CVC 
cC 
CYC 
cC 
CVC 
CVC 
cC 
cC



Table G2 Plant-Specific Failure Data

COMPONENT FAILURE DESCRIPTION 
TYPE MODE'

MEAN ERROR UNIT 
VALUE FACTOR

CVC 
CVC 
cC 
CVC 
CVC 
CVC 
CVC 
CVC 
CVC 
CVC 
CVC 
CVC 
CVC 
CVC 
CVC 
CVC 
cC 
CVC 
CVC

DC1 
DCI 
DCl 
DCI 
DCI 
DC1 

DGV 
DGV 
DGV 
DGV 
DGV 
DGV 
DGV 
DGV 

EDG 
EDG 
EDG 
EDG 
EDG 
EDG 
EDG 
EDG 
EDG 
EDG 
EDG 
EDG 
EDG 

EDG

MOV 

MOV 

MSW 
ORF 

PCV 
PDP 

PDP 

PSF 
PSF 
RCK 

RCS 

RLY 
RRV 

RRV 

SPC 
TCR 

XVM 

XVM 

XVM 

BAT 

BCC 

BDC 

FUS 

MSW 
SBR 

AOD 

ASW 
FAN 
FAN 
MSW 
RCK 

RCS 

TSW 

ASV 
ASW 

ENG 

ENG 
GEN 
LCV 

LSW 

LSW 
MDP 

MDP 

MSW 

MSW 
PRY 

PSW

CC MOV FAILS TO OPEN 
OC MOV FAILS TO REMAIN OPEN 

DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 

RP LETDOWN LINE ORIFICE RUPTURE FAILURE 
OC PCV FAILS TO REMAIN OPEN 
FR MDP FAILS TO CONTINUE TO RUN 
FS MDP FAILS TO START ON DEMAND 

PG PIV LEAKAGE NOT CHANNELED BACK TO PRT 
RP LINE (PIPING) RUPTURE 
NO CONTROL CIRCUIT NO OUTPUT 
CO RELAY FAILS TO REMAIN CLOSED 

NO RELAY NO OUTPUT 
CC RELIEF VALVE FAILS TO OPEN 
CO RELIEF VALVE FAILS TO REMAIN CLOSED 

DN SPEED CONTROLLER DOES NOT OPERATE 
DN TOTALIZER DOES NOT OPERATE 
CC MANUAL VALVE FAILS TO OPEN 
OC MANUAL VALVE FAILS TO REMAIN OPEN 
00 MANUAL VALVE FAILS TO CLOSE 

HW BATTERY HARDWARE FAILURE 
HW BATTERY CHARGER FAILURE 
ST DC PANEL FAULTS 
NO FUSES BLOWN 
CO MANUAL SWITCH DOES NOT OPERATE PROPERLY 
CO CIRCUIT BREAKER FAILS TO REMAIN CLOSED (I 18V AC) 

CC DAMPER/LOUVER FAILS TO OPEN 
00 MOTOR START AUX SWITCH FAILS TO CLOSE 
FR VENT FAN FAILS TO CONTINUE TO RUN 

FS VENT FAN FAILS TO START ON DEMAND 
CO MANUAL SWITCH DOES NOT OPERATE PROPERLY 

NO CONTROL CIRCUIT NO OUTPUT 
CO RELAY FAILS TO REMAIN CLOSED 
00 TEMPERATURE SWITCH FAILS TO CLOSE 

FE AIR START SOLENOID VALVE DOES NOT ENERGIZE 
OC BREAKER AUX SWITCH FAILS TO REMAIN OPEN 
FR DIESEL ENGINE FAILS TO RUN 
FS DIESEL ENGINE FAILS TO START 

HW DIESEL GENERATOR HARDWARE FAILURE 
OC LCV FAILS TO REMAIN OPEN (FAIL CLOSED) 
OC LEVEL SWITCH DOES NOT OPERATE 

00 LEVEL SWITCH DOES NOT OPERATE 
FR MDP FAILS TO CONTINUE TO RUN 
FS MDP FAILS TO START ON DEMAND 
CO MANUAL SWITCH DOES NOT OPERATE PROPERLY 

OC MANUAL SWITCH DOES NOT OPERATE PROPERLY 
HW PROTECTIVE RELAY HARDWARE FAILURE 
OC PRESSURE SWITCH FAILS TO REMAIN OPEN
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3.OOE-03 

9.74E-08 
2.62E-05 
3.OOE-08 
6.67E-07 
5.6iE-05 

1.45E-03 

4.99E-10 

5.OOE-10 

2.50E-03 

2.70E-07 
3.OOE-04 

3.OOE-04 

2.15E-06 

1.47E-05 

1.00E-06 

1.00E-04 

9.07E-08 

1.001E-04 

9.1 IE-07 

9.11E-07 
1.83E-07 

1.04E-07 

1.21E-06 

2.09E-07 

1.52E-03 

3.OOE-07 
3.OOE-05 
5.OOE-03 

3.OOE-05 
2.50E-03 

2.70E-07 

3.OOE-07 

1.76E-03 

2.50E-07 

1.94E-04 

1.32E-04 

1.07E-03 

9.93E-08 

1.00E-07 

4.00E-07 

3.OOE-05 

3.OOE-03 

1.21E-06 
3.OOE-05 
3.20E-07 
2.70E-08



Table G2 Plant-Specific Failure Data

COMPONENT FAILURE 
SYSTEM COPE FAILUE DESCRIPTION TYPE MODE

MEAN ERROR U 
VALUE FACTOR

EDG 

EDG 
EDG 

EDG 
EDG 
EDG 

EDG 

FWS

2.50E-03 
1.80E-04 
2.70E-07 

4.20E-07 
3.OOE-04 

8.86E-07 

8.60E-10

4.89E-07 4 H

RCK 

RCS 

RCS 
RCS 

RCS 

STR 

TNK

NO CONTROL CIRCUIT NO OUTPUT 
CC RELAY FAILS TO OPEN

CO RELAY FAILS TO REMAIN CLOSED 

OC RELAY FAILS TO REMAIN OPEN 

00 RELAY FAILS TO CLOSE 

PG STRAINER CLOGGED (PLUGGED) 

RP TANK RUPTURE 

CO CHECK VALVE FAILS TO REMAIN CLOSED 

CO AOV FAILS TO REMAIN CLOSED 

00 AOV DOES NOT CLOSE 

HI LEVEL TRANSMITTER FAILS HIGH 

CC CHECK VALVE FAILS TO OPEN 

CO CHECK VALVE FAILS TO REMAIN CLOSED 

LK CHECK VALVE REVERSE LEAKAGE 

OC CHECK VALVE FAILS TO REMAIN OPEN 

RP CHECK VALVE RUPTURE FAILURE 

DN CIRCUIT BREAKER DOES NOT OPERATE (PUMP & FCU) 

FR MDP FAILS TO CONTINUE TO RUN 

FS MDP FAILS TO START ON DEMAND 

CC MOV FAILS TO OPEN 

CO MOV FAILS TO REMAIN CLOSED 

LK MOV EXCESSIVE INTERNAL LEAKAGE FAILURE 

OC MOV FAILS TO REMAIN OPEN 

00 MOV FAILS TO CLOSE 

PG MOV FAILS TO REMAIN OPEN (PLUGGED) 

RO MOV DOES NOT REOPEN 

RP MOV RUPTURE FAILURE 

DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 

PG PIV LEAKAGE NOT CHANNELED BACK TO PRT 

RP LINE (PIPING) RUPTURE 

NO CONTROL CIRCUIT NO OUTPUT 

NO RELAY NO OUTPUT 

CC RELIEF VALVE FAILS TO OPEN 

00 CIRCUIT BREAKER FAILS TO CLOSE (MCC BREAKERS) 

CC MANUAL VALVE FAILS TO OPEN 

OC MANUAL VALVE FAILS TO REMAIN OPEN 

PG MANUAL VALVE PLUGGED 

CC MOV FAILS TO OPEN 

CO MOV FAILS TO REMAIN CLOSED 

NO CONTROL CIRCUIT NO OUTPUT 

CC AOV DOES NOT OPEN (INCLUDES PCV, TCV, FCV) 

OC AOV FAILS TO REMAIN OPEN 

00 AOV DOES NOT CLOSE 

HI TEMPERTURE SWITCH FAILS HIGH 

DN BUS FAULT

G-18

3.95E-07 
2.OOE-03 
2.30E-07 

8.95E-05 
3.25E-07 

5.36E-07 

1.25E-07 

1.55E-08 
4.27E-04 

2.84E-65 

1.87E-04 
4.13E-03 

4.41E-07 

5.OOE-07 

9.27E-08 

2.1OE-04 
9.27E-08 

2.25E-03 

1.00E-07 
2.61E-05 
4.99E-10 

5.OOE-10 
2.50E-03 

3.OOE-04 

3.OOE-04 

2.27E-04 

1.00E-04 
9.74E-08 

9.74E-08 

3.OOE-03 

3.95E-07 

2.50E-03 

1.00E-03 
9.93E-08 

2.OOE-03 
7.50E-07 
5.OOE-07

AOV 

AOV 

ASL 

CKV 

CKV 

CKV 

CKV 

CKV 

CRB 

MDP 

MDP 
MOV 

MOV 

MOV 

MOV 
MOV 
MOV 

MOV 

MOV 

MSW 
PSF 

PSF 

RCK 

RLY 
RRV 

SBR 

XVM 

XVM 

XVM

H 
D 
H 

D 

H 

H 

H 

H 

D 

H 

D 

H 

H 

H 

H 

D 

H 

D 

H 
D 

H 

H 
D 

D 
D 

D 

D 
H 
H 

D 

H 

D 

D 

H 

D 

H

MOV 
MOV 

RCK 

AOV 
AOV 

AOV 

ATS 
BAC



Table G2 Plant-Specific Failure Data

SYSTEM COMPONENT FAILURE DESCRIPTION 
TYPE MODE

MEAN ERROR UNIT 
VALUE FACTOR

ICC 
ICC 

ICC 
ICC 

ICC 

ICC 

LHI 

LHI 

LHI 

LHI 

LHI 

LHI 

LHI 

LIU 

LHI 

LHI 
LHI 

LHI 

LHI 

LHI 
LHI 

LHI 

LHI 

LIII 
LHI 

LHI 

LHI 

LHI 

LHI

CKV 

CKV 

CKV 
CKV 

CMP 
CMP 

DRY 

FLT 

HTX 
MSW 

PCV 

PCV 

PRC 

RCK 

RRV 

SOV 
XVM 

XVM 

CKV 

HTX 

MDP 

RRV 
SOV 

XVM 

CKV 
CKV 

CKV 

CKV 

CRB 

HCV 

HCV 

HCV 
HTX 

MDP 

MDP 

MDP 
MOV 

MOV 
MOV 

MOV 
MOV 
MSW 

PSF 

RCK 

XVM 

XVM 
XVM

CC CHECK VALVE FAILS TO OPEN 
CO CHECK VALVE FAILS TO REMAIN CLOSED 

OC CHECK VALVE FAILS TO REMAIN OPEN 
00 CHECK VALVE FAILS TO CLOSE 
FR INSTRUMENT AIR COMPRESSOR FAILS TO RUN 
FS INSTRUMENT AIR COMPRESSOR FAILS TO START 
DN INSTRUMENT AIR REFRIG DRYER DOES NOT OPERATE 

PG FILTER PLUGGED 
VF HEAT EXCHANGER FAILURE 

DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 

CC PCV FAIL TO OPEN ON DEMAND 
OC PCV FAILS TO REMAIN OPEN 
DN PRESSURE CONTROLLER DOES NOT OPERATE 

NO CONTROL CIRCUIT NO OUTPUT 
CO RELIEF VALVE FAILS TO REMAIN CLOSED 
HW SOLENOID VALVE FAILS TO FUNCTION 
CC MANUAL VALVE FAILS TO OPEN 
OC MANUAL VALVE FAILS TO REMAIN OPEN 

OC CHECK VALVE FAILS TO REMAIN OPEN 
VF HEAT EXCHANGER FAILURE 

FR MDP FAILS TO CONTINUE TO RUN 
CO RELIEF VALVE FAILS TO REMAIN CLOSED 

OC SOV FAILS TO REMAIN OPEN 
OC MANUAL VALVE FAILS TO REMAIN OPEN 

CC CHECK VALVE FAILS TO OPEN 
CO CHECK VALVE FAILS TO REMAIN CLOSED 
LK CHECK VALVE REVERSE LEAKAGE 
RP CHECK VALVE RUPTURE FAILURE 
DN CIRCUIT BREAKER DOES NOT OPERATE (PUMP & FCU) 

OC HCV FAILS TO REMAIN OPEN 
PG HCV FAILS TO REMAIN OPEN (PLUGGED) 

RC AOV DOES NOT OPEN (INCLUDES PCV, TCV, FCV) 
VF HEAT EXCHANGER FAILURE 

.FR MDP FAILS TO CONTINUE TO RUN 
FS MDP FAILS TO START ON DEMAND 
RS RHR PUMP FAILS TO RESTART ON DEMAND 
CC MOV FAILS TO OPEN 
CO MOV FAILS TO REMAIN CLOSED 

OC MOV FAILS TO REMAIN OPEN 
PG MOV FAILS TO REMAIN OPEN (PLUGGED) 
RO MOV DOES NOT REOPEN 
DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 

RP LINE (PIPING) RUPTURE 
NO CONTROL CIRCUIT NO OUTPUT 
CC MANUAL VALVE FAILS TO OPEN 
OC MANUAL VALVE FAILS TO REMAIN OPEN 
PG MANUAL VALVE PLUGGED

G-19

1.00E-04 
5.23E-07 

1.04E-07 
1.00E-03 

3.90E-05 

2.48E-03 
7.13E-06 

4.07E-07 

2.61E-07 

2.98E-05 
1.00E-03 
6.67E-07 

1.24E-06 

2.50E-03 

7.93E-07 

2.OOE-03 
1.00E-04 
1.45E-07 

117E-07 

2.59E-07 

3.35E-06 

1.37E-06 

9.95E-08 

9.71E-08 

9.01E-05 

4.49E-07 

5.36E-07 

1.55E-08 

4.27E-04 

9.90E-08 

9.90E-08 

1.00E-03 
2.93E-07 
8.91E-06 

1.85E-04 

1.50E-03 

4.21E-04 

3.27E-07 
9.56E-08 
9.56E-08 
2.25E-03 
2.61E-o5 
5.OOE-10 
2.50E-03 

1.OOE-04 

9.67E-08 

9.67E-08



Table G2 Plant-Specific Failure Data 

SYSTEM COMPONENT FAILURE DESCIPTON MEAN ERROR UNIT 
TYPE MODE VALUE FACTOR 

LHR CKV CC CHECK VALVE FAILS TO OPEN 1.00E-04 3 D 

LHR CKV CO CHECK VALVE FAILS TO REMAIN CLOSED 5.11E-07 4 H 

LHR CRB DN CIRCUIT BREAKER DOES NOT OPERATE (PUMP & FCU) 4.27E-04 2 D 

LHR MDP FR MDP FAILS TO CONTINUE TO RUN 3.OOE-05 10 H 

LHR MDP FS MDP FAILS TO START ON DEMAND 2.3 1E-03 10 D 

LHR MOV CC MOV FAILS TO OPEN 2.3IE-03 10 D 

LHR MOV CO MOV FAILS TO REMAIN CLOSED 3.27E-07 10 H 

LHR MOV LK MOV EXCESSIVE INTERNAL LEAKAGE FAILURE 5.00E-07 10 H 

LHR MOV 00 MOV FAILS TO CLOSE 2.31E-03 10 D 

LHR MOV RP MOV RUPTURE FAILURE 1.00E-07 10 H 

LHR MSW DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 2.99E-05 10 D 

LHR PSF PG PIV LEAKAGE NOT CHANNELED BACK TO PRT 4.98E-10 30 H 

LHR PSF RP LINE (PIPING) RUPTURE 5.OOE-10 30 H 

LHR RCK NO CONTROL CIRCUIT NO OUTPUT 2.50E-03 10 D 

LHR RLY NO RELAY NO OUTPUT 3.OOE-04 10 D 

LHR RRV CC RELIEF VALVE FAILS TO OPEN 3.OOE-04 10 D 

MFW ASF HI FLOW TRANSMITTER FAILS HIGH 8.OOE-07 10 H 

MFW CKV OC CHECK VALVE FAILS TO REMAIN OPEN 1.04E-07 10 H 

MFW FCV CC S/G FEED REGULATING VALVE DOES NOT OPEN 9.48E-04 3 D 

MFW FCV OC S/G FEED REGULATING VALVE FAIL CLOSED 9.95E-08 3 H 

MFW HTX VF HEAT EXCHANGER FAILURE 2.42E-07 10 H 

MFW MOV CC MOV FAILS TO OPEN 3.OOE-03 10 D 

MFW MOV OC MOV FAILS TO REMAIN OPEN 1.52E-07 2 H 

MFW RCK NO CONTROL CIRCUIT NO OUTPUT 2.50E-03 10 D 

MFW TDP FR TDP FAILS TO CONTINUE TO RUN 1.99E-06 10 H 

MFW XVM OC MANUAL VALVE FAILS TO REMAIN OPEN 9.76E-08 3 H 

MSS ADV CC ADV DOES NOT OPEN (AOV) 3.21E-03 2 D 

MSS ADV 00 ADV FAILS TO CLOSE (AOV) 1.95E-03 3 D 

MSS AOV CC AOV DOES NOT OPEN (INCLUDES PCV, TCV, FCV) 1.01E+O0 2 D 

MSS AOV 00 AOV DOES NOT CLOSE 2.38E-03 2 D 

MSS CKV 00 CHECK VALVE FAILS TO CLOSE 9.68E-04 10 H 

MSS MSV 00 MSIV FAILS TO CLOSE 9.42E-04 10 D 

MSS PRC DN PRESSURE CONTROLLER DOES NOT OPERATE 1.24E-06 10 H 

MSS RCK NO CONTROL CIRCUIT NO OUTPUT 2.50E-03 3 D 

MSS RRV CO RELIEF VALVE FAILS TO REMAIN CLOSED 2.15E-06 10 H 

MSS SOV CC SOV FAILS TO OPEN 1.90E-03 3 D 

MSS SOV HW SOV FAILS TO OPEN ON DEMAND 2.OOE-03 3 D 

MSS SOV 00 SOV FAILS TO CLOSE 1.90E-03 3 D 

MSS SRV CO SAFETY RELIEF VALVE (SRV) FAILS TO REMAIN CLOSED (FAILS 1.77E-07 3 D 
OPEN) 

MSS XVM CC MANUAL VALVE FAILS TO OPEN 1.00E-04 3 D 

MSS XVM 00 MANUAL VALVE FAILS TO CLOSE 1.00E-04 

......................... 5 H 

MWS XVM CC MANUAL VALVE FAILS TO OPEN 1.00E-04 

MWS XVM 00 MANUAL VALVE FAILS TO CLOSE 1.00E-04 30 H 
-.. ----------------------. 30 H @

G-20



Table G2 Plant-Specific Failure Data

SYSTEM COMPONENT FAILURE 
ST TYPE MODE DESCRIPTION

MEAN ERROR 
VALUE FACTOR UNIT

DN PRESSURE REGULATING VALVE DOES NOT FUNCTION 
PROPERLY 

RP ACCUMULATOR RUPTURE 

RP NITROGEN BOTTLE RUPTURE 
CC CHECK VALVE FAILS TO OPEN 
DN PRESSURE REGULATING VALVE DOES NOT FUNCTION 

PROPERLY 

PG PCV PLUGGED 
CO RELIEF VALVE FAILS TO REMAIN CLOSED 
PG MANUAL VALVE PLUGGED

CC AOV DOES NOT OPEN (INCLUDES PCV, TCV, FCV) 
00 AOV DOES NOT CLOSE 
RP HEAT EXCHANGER RUPTURES 
CC MOV FAILS TO OPEN 
00 MOV FAILS TO CLOSE 
PG MOV FAILS TO REMAIN OPEN (PLUGGED) 
DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 
DN PRESSURE CONTROLLER DOES NOT OPERATE 
CC PORV DOES NOT OPEN 
NO CONTROL CIRCUIT NO OUTPUT 
CC SRV DOES NOT OPEN 
00 SRV FAILS TO RECLOSE 
PG MANUAL VALVE PLUGGED 

CC CHECK VALVE FAILS TO OPEN 
CO CHECK VALVE FAILS TO REMAIN CLOSED 
FR MDP FAILS TO CONTINUE TO RUN 
DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 
NO CONTROL CIRCUIT NO OUTPUT 
OC MANUAL VALVE FAILS TO REMAIN OPEN

HI PRESSURE TRANSMITTER FAILS HIGH 
RP HEAT EXCHANGER RUPTURES 
FR MDP FAILS TO CONTINUE TO RUN

RP HEAT EXCHANGER RUPTURES 
LK MDP LEAKAGE (ISLOCA) 
RP LINE (PIPING) RUPTURE 
CO MANUAL VALVE FAILS TO REMAIN CLOSED 
LK MANUAL VALVE EXCESSIVE INTERNAL LEAKAGE 
RP MANUAL VALVE RUPTURE FAILURE 

CO MANUAL SWITCH DOES NOT OPERATE PROPERLY 
OC MANUAL SWITCH DOES NOT OPERATE PROPERLY 
FE RELAY COIL DOES NOT ENERGIZE 
CC RELAY FAILS TO OPEN 
CO RELAY FAILS TO REMAIN CLOSED 
OC RELAY FAILS TO REMAIN OPEN 
00 RELAY FAILS TO CLOSE

ACU 

BOT 
CKV 

PCV

10 D 
10 D 
3 H 

10 D 
10 H 

3 D 
10 D 
5 D 
5 D 
3 H

8.55E-10 
8.60E-10 
1.00E-04 
9.35E-07 

5.86E-07 
1.001E-06 
9.88E-08 

1.00E-03 
2.00E-03 

3.00E-06 

3.OOE-03 

3.OOE-03 
9.95E-08 

3.OOE-05 
1.24E-06 
4.27E-03 

2.50E-03 
3.OOE-04 

3.OOE-03 

9.90E-08 

1.00E-04 
5.11 E-07 

5.26E-06 

2.97E-05 

2.50E-03 
9.86E-08 

3.OOE-07• 

3.OOE-06 

1.21E-06

10 H 

H 
30 H 
9 H

3.OOE-06 10 
10

5.00E-10 
4.20E-08 

5.00E-08 
5.OOE-08 

3.OOE-05 
3.OOE-05 
1.30E-04 

I.80E-04 

2.70E-07 
4.20E-07 

3.OOE-04

10 D 
10 H 

10 H 

10 D 
7 H 

10 D 
3 D

G-21

9.35E-07 3 D

10 D 

10 D 

3 H

PCV 
RRV 
XVM 

AOV 

AOV 

HTX 

MOV 
MOV 
MOV 
MSW 
PRC 
PRV 

RCK 

SRV 
SRV 

XVM

CKV 

.. CKV 

MDP 
MSW 
RCK 

XVM

RCS 
RCS 

RCS 

RHR 

RHR 
RHR 

RHR 

RHR 

RHR 

SAS 
SAS 
SAS 
SAS 
SAS 
SAS 
SAS

ASP 
HTX 

MDP 

HTX 

MDP 
PSF 

XVM 

XVM 
XVM 

MSW 
MSW 
RCI 
RCS 

RCS 

RCS 

RCS



Table G2 Plant-Specific Failure Data

COMPONENT 
SYSTEM TYPE

FAILURE 
MODE

DESCRIPTION
MEAN ERROR 
VALUE FACTOR

CO CIRCUIT BREAKER FAILS TO REMAIN CLOSED (1 18V AC) 

DN MANUAL SWITCH DOES NOT OPERATE PROPERLY 

00 PCV FAIL TO CLOSE 
HW SOV FAILS TO OPEN ON DEMAND 

CC AOV DOES NOT OPEN (INCLUDES PCV, TCV, FCV) 

CC CHECK VALVE FAILS TO OPEN 

CO CHECK VALVE FAILS TO REMAIN CLOSED 

OC CHECK VALVE FAILS TO REMAIN OPEN 
00 CHECK VALVE FAILS TO CLOSE 

DN CIRCUIT BREAKER DOES NOT OPERATE (PUMP & FCU)

SWP FCV (AOV) FAIL OPEN 
MDP FAILS TO CONTINUE TO RUN 

MDP FAILS TO START ON DEMAND 

RHR PUMP FAILS TO RESTART ON DEMAND

2.68E-07 3 D

2.98E-05 

1.90E-03 
1.90E-03 

1.00E-03 
1.00E-04 

5.11E-07 

1.04E-07 
1.00E-03 
4.27E-04

10 H 
3 D 

2 D 
3 D 

2 H 

2 D 
10 D

2.OOE-03 10 D 
2.46E-05 10 D 

1.82E-03 3 H 

1.50E-03 5 H

G-22

UNIT

MSW 

PCV 

SOV 
...........................  

AOV 

CKV 

CKV 

CKV 

CKV 

CRB

FCV 

MDP 

MDP 

MDP



Table G3 Maintenance Unavailability Data

FAULT 
TREEEVENT NAME COMPONENT .UNAVAILABILITY

ACO-MAI-MA-13831 

ACO-MAI-MA-13832 

ACC-MAI-MA-PM31 

ACC-MAI-MA-PM32 
ACC-MAI-MA-PM33 

ACC-MAI-MA-PM34 

AFW-MAI-MA-31VLV 

AFW-MAI-MA-32VLV 

AFW-MAI-MA-33VLV 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM33 

AFW-MAI-MA-TDP32 

CCW-MAI-MA-PM33 

CFC-MAI-MA-FCU31 

CFC-MAI-MA-FCU32 

CFC-MAI-MA-FCU33 

CFC-MAI-MA-FCU34 

CFC-MAI-MA-FCU35 

CSS-MAI-MA-PM31 
CSS-MAI-MA-PM32 

CVC-MAI-MA-11 AB 

CVC-MAI-MA-BPM31 

CVC-MAI-MA-BPM32 

CVC-MAI-MA-MV333 

CVC-MAI-MA-PM32 

CVC-MAI-MA-PM33 
CVC-MAI-MA-RWST 

DCI-MAI-MA-BCC31 

DCI-MAI-MA-BCC32 

DCI-MAI-MA-BCC33 

EDG-MAI-MA-EDG31 
EDG-MAI-MA-EDG32 

EDG-MAI-MA-EDG33 

HHI-MAI-MA-MDP31 
HHI-MAI-MA-MDP31 

HHI-MAI-MA-MDP31 

HI-MAI-MA-MDP31 

HHI-MAI-MA-MDP31 

HHI-MAI-MA-MDP31 

HHI-MAI-MA-MDP32 

HHI-MAI-MA-MDP32 

HHI-MAI-MA-MDP32 

HI-MAI-MA-MDP32 

HHI-MAI-MA-MDP32 

HHI-MAI-MA-MDP32 

HHI-MAI-MA-MDP33 

HHI-MAI-MA-MDP33 

HI-MAI-MA-MDP33 

HHI-MAI-MA-MDP33 

HIR-MAI-MA-MDP33

ACO 
ACO 
ACC 
ACC 
ACC 
ACC 
AFW 
AFW 
AFW 
AFW 
AFW 
AFW 
ACC 
CFC 
CFC 
CFC 
CFC 
CFC 
CSI 
CSI 
BORA 
BORA 
BORA 
BORA 
BORA 
BORA 
BORA 
125VD 
125VD 
125VD 
DG31 
DG32 
DG33 
HLRIR 
HPRER 
HPIL 
HPRIR 
HPIS 
HLRER 
HLRIR 
HPRER 
HPIL 
HPRIR 
HPIS 
HLRER 
HLRIR 
HPRER 
HPIL 
HPRIR 
HPIS

138KV LINE 95331 

138KV LINE 95332 

AUXILIARY COMPONENT COOLING PUMP 31 

AUXILIARY COMPONENT COOLING PUMP 32 
AUXILIARY COMPONENT COOLING PUMP 33 

AUXILIARY COMPONENT COOLING PUMP 34 

31 AUXILIARY FEEDWATER PUMP VALVE PATH 

32 AUXILIARY FEEDWATER PUMP VALVE PATH 

33 AUXILIARY FEEDWATER PUMP VALVE PATH 

AUXILIARY FEEDWATER PUMP 31 
AUXILIARY FEEDWATER PUMP 33 

AUXILIARY FEEDWATER PUMP 32 
COMPONENT COOLING WATER PUMP 33 

FAN COOLER UNIT 31 
FAN COOLER UNIT 32 

FAN COOLER UNIT 33 

FAN COOLER UNIT 34 

FAN COOLER UNIT 35 

CONTAINMENT SPRAY PUMP 31 
CONTAINMENT SPRAY PUMP 32 

BORATION PATH VIA CH-I OA/B 

BORIC ACID TRANSFER PUMP 31 
BORIC ACID TRANSFER PUMP 32 
BORATION PATH VIA CH-MOV-333 

CHARGING PUMP 32 

CHARGING PUMP 33 

BORATION PATH VIA RWST 

125V BATTERY CHARGER 31 

125V BA'ITERY CHARGER 32 

125V BATTERY CHARGER 33 
EMERGENCY DIESEL GENERATOR 31 

EMERGENCY DIESEL GENERATOR 32 
EMERGENCY DIESEL GENERATOR 33 

HIGH HEAD SAFETY INJECTION PUMP 31 
HIGH HEAD SAFETY INJECTION PUMP 31 

HIGH HEAD SAFETY INJECTION PUMP 31 
HIGH HEAD SAFETY INJECTION PUMP 31 

HIGH HEAD SAFETY INJECTION PUMP 31 

HIGH HEAD SAFETY INJECTION PUMP 31 

HIGH HEAD SAFETY INJECTION PUMP 32 

HIGH HEAD SAFETY INJECTION PUMP 32 

HIGH HEAD SAFETY INJECTION PUMP 32 

HIGH HEAD SAFETY INJECTION PUMP 32 
HIGH HEAD SAFETY INJECTION PUMP 32 
HIGH HEAD SAFETY INJECTION PUMP 32 

HIGH HEAD SAFETY INJECTION PUMP 33 
HIGH HEAD SAFETY INJECTION PUMP 33 

HIGH HEAD SAFETY INJECTION PUMP 33 
HIGH HEAD SAFETY INJECTION PUMP 33 

HIGH HEAD SAFETY INJECTION PUMP 33

G-23

1.37E-03 

1.31E-02 

1.10E-03 

5.19E-03 

8.87E-04 

9.08E-04 

9.19E-05 

1.07E-04 

2.30E-04 

5.14E-03 

3.22E-03 

5.33E-03 
3.71E-02 

8.13E-03 
3.96E-03 

1.96E-03 

2.86E-03 

2.67E-03 

2.51E-03 

1.1 E-03 

5.52E-04 

4.97E-03 
6.87E-03 

9.88E-04 
8.25E-02 

8.64E-02 

3.22E-03 
9.64E-03 

3.OOE-03 

1.74E-03 

3.02E-02 
2.92E-02 

2.3 1E-02 
1.73E-03 
1.73E-03 

1.73E-03 
1.73E-03 

1.73E-03 
1.73E-03 

1.85E-03 

1.85E-03 

1.85E-03 

1.85E-03 

1.85E-03 
1.85E-03 

1.09E-03 

1.09E-03 

1.09E-03 
1.09E-03 

1.09E-03



Table G3 Maintenance Unavailability Data

FAULT 
TREE COMPONENT

0 
UNAVAILABILITY

HHI-MAI-MA-MDP33 

IAS-MAI-MA-32 
LHI-MAJ-MA-PM31 

LHI-MAI-MA-PM3 1.  

LF-MAI-MA-PM31 

.LF-MAI-MA-PM31 

LE-MAI-MA-PM31 

LHI-MAI-MA-PM31 

LHI-MAI-MA-PM32 

LHI-MAI-MA-PM32 

LHI-MAI-MA-PM32 

LHI-MAI-MA-PM32 

LHI-MAI-MA-PM32 

LHI-MAI-MA-PM32 

PWS-MAI-MA-PWP32 

SWS-MAI-MA-PM33 

SWS-MAI-MA-PM36 

SAS-XLF-TE-SASA 

SAS-XLF-TE-SASB

HLRER 

lAS 

CSRER 

LPI 

RHR 

LPRER 

HLRER 

HPRER 

CSRER 

LPI 

RHR 

LPRER 

HLRER 
HPRER 

PWS 

SWS 
SWS 

SAS 
SAS

HIGH HEAD SAFETY INJECTION PUMP 33 

INSTRUMENT AIR COMPRESSOR 32 

RESIDUAL HEAT REMOVAL PUMP 31 
RESIDUAL HEAT REMOVAL PUMP 31 

RESIDUAL HEAT REMOVAL PUMP 31 
RESIDUAL HEAT REMOVAL PUMP 31 

RESIDUAL HEAT REMOVAL PUMP 31 

RESIDUAL HEAT REMOVAL PUMP 31 

RESIDUAL HEAT REMOVAL PUMP 32 

RESIDUAL HEAT REMOVAL PUMP 32 
RESIDUAL HEAT REMOVAL PUMP 32 
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Section H1

CONTROL ROOM INDICATIONS AND CONTROLS 

This section describes the control room instrumentation displays, panels, and switches that are 
important to the human actions addressed in the IP3 IPE. These descriptions are presented 
according to system. The locations of the displays, panels and switches in the control room 
are shown in Figure 3.3.3.1. All indicators, recorders, and switches are clearly labeled with 
nameplates. The lettering and background on these nameplates have contrasting colors and 
can be read easily.  

H1.1 SERVICE WATER SYSTEM (SWS) 

The SWS consists of essential and non-essential supply headers each supplied by three service 
water pumps. Three backup service water pumps are available and normally aligned to the 
essential header. The pumps designated for service on the essential header are selected using 
the service water pump select switch on CCR panel SBF-1. Service water pump breaker 
control switches with running lights are located on CCR panel SF for all pumps except 
backup service water pump 38. The controls for the six main service water pumps have four 
positions (PULLOUT/STOP/AUTO/ START). The controls for backup service water pumps 
37 and 39 do not have an auto-start feature.  

Discharge flow and pressure indicators for each main service water pump are mounted locally.  
The backup pump discharge pressures are also monitored locally. Excessively high 
differential pressure or strainer malfunction actuates a common alarm in the CCR on panel 
SJF. Essential and non-essential service water header pressure indicators and low- and high
pressure alarms are provided in the CCR from PI-1190/1191, PA-1112A/ 1I11A and PA
11 12B/1 11 B, respectively. Service water flow from the FCUs is monitored by FT
1121/1122/1123/1124/1125 which provide indication and alarm 'functions on panel SBF-2.  
An alarm is provided in the CCR if service water flow to the EDGs fall to 1000 gpm.  

H1.2 MAIN STEAM SYSTEM 

The atmospheric dump valves (ADVs) are normally-closed, air-operated valves designed to 
fail closed on loss of power or instrument air. The ADVs may be operated manually from the 
CCR by placing their individual MANUAL/AUTO controller on panel FBF in the CCR.  
When in AUTO the ADVs will automatically lift at their manual setpoint.  

The MSIVs are swing type stop check valves mounted so that reverse flow will assist in 
closing the valve. The MSIVs can be closed manually in accordance with emergency 
operating procedures should the auto signal fail. The control switches are located on panel 
SBF-l.
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The condenser steam dump valves are controlled from flight panel FCF. A mode selector 

switch determines what parameter is to be used for steam dump control (pressure/ 

temperature/reset). During normal operation, the. temperature mode is selected; for plant cool 

down, the pressure mode is selected. Four red lights on the flight panel indicate open valves, 

each light representing three valves.  

H1.3 COMPONENT COOLING WATER (CCW) SYSTEM 

The CCW pumps are controlled from the SGF panel in the CCR. Each pump has a control 

switch with START, STOP, AUTO and TRIP pullout positions. Red, green and amber lights 

are associated with these switches: red for ON, green for OFF and amber for over-current trip.  

CCW header flow indication is provided an CCR panel SGF. High or low levels in either 

CCW surge tank are alarmed. on Panel SGF. Annunciation is provided on CCR panel SGF 

for low discharge pressure on CCW loop 1 or 2 and low flow to the RHR pumps. In 

addition, high heat exchanger outlet temperatures are alarmed on CCR panel SGF.  

H1.4 PRIMARY WATER MAKE-UP SYSTEM (PWS) 

Refilling the RWST is initiated manually. Normally only one primary water pump is selected 

to run continuously; the second primary water pump is in automatic standby. The pumps can 

be manually started from central control room (CCR) panel FCF. The make-up control 

system sends a start signal to both pumps when automatic make-up is required: the pump in 

operation continues to run and the standby pump starts. Primary water flow controller FIC

111 and primary water flow totalizer YIC-1 11 can be manually operated from CCR Panel 

FBF.  

H1.5 AUXILIARY FEEDWATER (AFW) SYSTEM 

The AFW motor-driven pumps can start automatically or be started by manual actuation-

control switches are placed both locally and in the CCR on the condensate and feedwater 

supervisory panel SCF. The switches in the CCR have three positions : ON/AUTO/TRIP.  

The steam-turbine-driven pump is a variable speed device, its speed being controlled by 

remote pneumatic speed charger station HC- 1118 located on condensate and feedwater 

supervisory panel SCF in the CCR. Turbine steam supply to the AFW pump is indicated and 

alarmed in the CCR 

AFW pump discharge pressure indicators are provided both locally and in the control room on 

panel FBF. The water level in the steam generators is maintained manually from the CCR by 

positioning the flow control valves on panel SCF. SG narrow range indicators are provided 

on panel FBF, while wide range level and flow indicators are provided on panel SCF.
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The positions of manual valves CT-6 and CT-64 in the line from the CST to the AFW pumps 
are displayed and alarmed in the CCR. Redundant level indicators and control room alarms 
are provided to monitor the condensate storage tank volume. The valve positions for control 
valves PCV- 1187/1188/1189 in the inlet line from the city water supply are also indicated in 
the CCR.  

Pressure switch PC-1355S, located at the nitrogen bottles, will give an annunciated alarm in 
the control room to warn the operator when the nitrogen bottles need to be changed. Should 
city water be aligned to provide suction to the AFW pumps, city water supply pressure 
indication is provided on CCR panel SCF. Low suction flow to the motor-driven AFW 
pumps is also alarmed in the CCR.  

H1.6 HIGH-HEAD SAFETY INJECTION (HHSI) SYSTEM 

Manual actuation of the pumps and most of the motor-operated valves is possible from CCR 
panel SBF-2. Motor-operated valves SI-1810, SI-842 and SI-.843, and AOVs SI-1851A/B can 
be activated manually from CCR panel SBF-1. Position-indicating lights are provided for 
each valve in the control room. Redundant level monitoring is provided for the RWST to 
maintain RWST water levels within technical specification requirements: level transmitter LT
920 provides CCR indication of the RWST on panel SBF- 1 and level indication controller, 
LIC-921 provides local indication. Should automatic actuation of the HHSI pumps fail, the 
operator can start them and open motor-operated valves SI-1852A/B and SI-1835A/B from 
panel SBF-2 in the control room and close the BIT recirculation isolation valves SI-1851A/B 
from panel SBF- 1.  

H1.7 LOW-HEAD SAFETY INJECTION (LHSI) / RESIDUAL HEAT REMOVAL 
(RHR) SYSTEM 

The safety injection signal automatically starts all RHR pumps. The pumps can also be 
manually actuated from CCR panel SGF. The RHR pump control switches in the control 
room have four positions (PULLOUT/AUTO/STOP/START) with spring return to AUTO.  
When the pump switch is in the PULLOUT position, the safeguards equipment locked open 
alarm will be annunciated on panel SGF in the CCR.  

• The control switches for the MOVs have three positions (CLOSE/ AUTO/OPEN) with spring 
return to AUTO. Position-indication lights are provided in the control room for each valve.  
Manual operation of MOV AC-744, AC-745A/B, SI-1869A/B and SI-883 is possible from 
CCR panel SBF-l. MOV AC-730, AC-731, SI-638, SI-640, SI-746, SI-747 and SI-899A/B 
can be operated from CCR panel SGF.
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H1.8 RECIRCULATION SYSTEM

The recirculation system is in standby during normal plant operation. The operator activates 
the system upon receipt of a low level (9.2 ft) signal from the RWST, selecting the operating 
mode and making the appropriate system alignments. To establish flow using the RHR pump, 
valve line-ups have to be changed from CCR panel SBF-1. Motor-operated valves SI-888A/B 
can be opened from CCR panel SBF-1 with their own switches or using recirculation switch 
RS-5. Motor-operated valves SI-856B and SI-856G can be operated from CCR panel SBF-2.  
Motor-operated valves SI-885A/B can be opened from the safeguards panel SBF-1 but are 
interlocked with RHR pump suction motor-operated valves AC-730 and AC-731 so that 
valves SI-885A/B cannot be opened if AC-730 and AC-731 are open.  

Level transmitters LT-1251 and LT-1252 send signals to provide recirculation fluid inventory 
indication on panel FAF to verify long-term performance of the recirculation pumps. Level 
transmitters LT-1255 and LT-1256 send signals to provide recirculation fluid inventory 
indication on panel FAF to help monitor long-term operation of ECCS system.  

H1.9 ACCUMULATOR SYSTEM 

Motor-operated accumulator isolation valves 894A/B/C/D are normally de-energized and open, 
their positions being shown by indicating lights in the control room. Furthermore, a safety 
injection signal will also actuate the valve to ensure they are open.  

Levels and pressures in the accumulators are monitored during normal operation to assure the 
readiness of this system. Two water level transmitters (LT-934A/B/C/D and LT-935A/B/C/D) 
and two pressure transmitters (PT-936A/B/C/D and PT-937A/B/C/D) are provided for each 
accumulator. Both level transmitters on each accumulator provide signals to indicate levels 
and actuate high and low- water level alarms in the control room. Similarly, both pressure 
,indicators actuate high- and low-pressure alarms in the control room.  

H1.10 CONTAINMENT SPRAY SYSTEM (CSS) 

CSS pumps start automatically upon receipt of the high-high containment pressure signal; 
manual operation from panel SBF-1 in the control room is also possible. The CSS pump 
control switches in the control room have four positions (PULLOUT/STOP/AUTO/START) 
with spring return to AUTO. When the pump switch is in the PULLOUT position, the 
safeguards equipment locked open alarm will be annunciated on panel SBF-1 in the central 
control room. Should automatic actuation fail, the operator can start the CSS pumps and open 
the pump motor-operated discharge valves from panel SBF-1 in the control room.
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H1.11 480-Vac ELECTRIC POWER SYSTEM

Current and potential transformers on each 480-V bus operate protective relaying to trip 
circuit breakers under fault, undervoltage, or underfrequency conditions. Controls for non-fire 
safe shutdown 480-V circuit breakers are present in CCR panel. SHF. Most CCR controls for 
MCC driven pumps and fans consist of two-position maintained contact switches. Three
position, spring return to center, switches are generally used for motor-operated valves and 
switchgear circuit breakers. Red and green indicating lights show item status on most switch 
modules. A red light indicates a closed circuit breaker, open valve or running motor. For 
motor-operated valves, both lights lit simultaneously indicate that the valve is mid-stroke.  
CCR panel SHF contains 480-V bus voltmeters and undervoltage relay light. In addition, 
undervoltage on any 480-V safeguards bus is annunciated on panel SBF-2.  

H1.12 118-Vac ELECTRIC POWER SYSTEM 

The 118-Vac electric power system consist of eight instrument buses and associated load 
circuit breakers housed in eight individual distribution cabinets in the CCR. Inverters 31,32 
and 33 have trouble lights and alarms on each cabinet to indicate abnormal conditions such as 
reverse polarity, blown fuses, high cabinet temperature, failure of cabinet cooling fans, ac-dc 
over/under voltage, inability to synchronize with the alternative ac source, and internal circuit 
breaker status. Inverters 31, 32, and 33 also have individual annunciator windows on CCR 
panel SGF that alarm should their transfer switches be in the 'reverse' transfer mode.  

H1.13 PRIMARY PRESSURE RELIEF (PPR) SYSTEM 

The PORVs can be operated manually from flight panel FCF in the CCR. The control 
switches for the PORV have three positions: CLOSE/AUTO/OPEN. PORV status is indicated 
by lights on panel FCF. A common alarm on CCR panel SBF will be triggered if either 
PORV is not seated. The control switches for the motor-operated block valves are also 
located on flight panel FCF of the CCR. The switches have four positions (PULLOUT/ 
CLOSE/AUTO/OPEN). Controllers PC-455G/H/K are used to operate spray valves PCV
455A/B in their manual control mode. The controllers are located on CCR flight panel FBF.  

Each code safety valve has an RTD installed in its discharge pipe. When the safety valve is 
open, the RTD indicates a higher temperature on panel FBF in the CCR High temperature is 
alarmed when an RTD senses a temperature of 250°F.
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H1.14 CONDENSATE SYSTEM (CDS)

Condensate system flow paths A and B use various heat exchangers for cooling and heating 

water en route to the main boiler feed pumps. If the flow rate in path A decreases to 2400 

gpm, the "Gland Steam Condensate Flow Low" alarm annunciates on the SCF panel in the 

CCR. Common boiler pump suction header PT-408B indicates boiler feed pump suction 

pressure on panel FAF in the CCR and provides a signal for the boiler feed pump low suction 

pressure runback.  

On the SCF alarm panel, the "Condenser No. 32 Level" common alarm annunciates in 

response to signals from LC-1 159-S (at 11.5 inches above normal), indicating a condenser 

hotwell No. 32 high level, and LC-1 162-S (at 8.5 inches below normal), indicating a 

condenser hotwell No. 32 low-low level. Condenser No. 32 level is indicated on the SCF 

panel by level indicator LI-1130. The pneumatic control piping line to LCV-1129 and to 

LCV- 1128 and LCV-1 128A each pass through an auto/manual pneumatic loading station (HC

1149/1148) on panel SCF. These two loaders allow the operator to control air pressure to the 

excess and- make-up condensate level control valve operating bellows.  

Condensate pump motor bearings are cooled by the turbine hall closed cooling system. The 
"condensate pump motor bearing cooling water low pressure" alarm on the SCF panel in the 

CCR annunciates if the cooling water supply pressure drops to 30 psig. The condensate 

pumps are started and stopped from the feedwater and condensate supervisory panel SCF in 

the CCR. The condensate pump motor upper, lower, and thrust bearing temperatures are 

monitored by a bearing alarm located on panel SKF in the CCR. A high (1 85 0F) temperature 

alerts the operator of abnormal motor bearing temperature using the "bearing monitor" alarm 

on the panel SEF in the CCR.  

Control switches located on panel SCF allow remote operation of city water valves. Pump 

suction pressures for each of the three auxiliary boiler feed pumps are indicated on panel SCF 

in the CCR.  

H1.15 MAIN FEEDWATER (MFW) SYSTEM 

The boiler feedwater pump turbine speed is controlled from the CCR panel FAF to maintain 

the feedwater header pressure necessary for proper operation of the steam generator feed 

y regulation valves. The low-flow bypass line regulating valves are controlled using a 

controller mounted on flight panel FBF in the CCR. The motor-operated main feedwater line 

isolation valves are operated by CLOSE/AUTO/OPEN switches located at the bottom of panel 

SCF.
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H1.16 CHEMICAL AND VOLUME CONTROL SYSTEM (CVCS)

Charging pumps 31, 32, 33, their associated speed controllers SC-141A/B/C, and the control 
switches for the boric acid transfer pumps 31 and 32 can be operated from CCR panels FBF 
and FCF. Emergency borate valve MOV-333 is operated from panel SFF.  

H1.17 SAFEGUARDS ACTUATION SYSTEM (SAS) 

The safeguards actuation system is installed on four racks in the CCR. Operation of the 
safeguards actuation system is automatic and does not require operator action. The system is 
reset manually in the CCR. Reactor trip first-out annunciation is provided on flight panel 
FDF to indicate the cause of the reactor trip (e.g. undervoltage trip, turbine trip) to the 
operators. Similarly, turbine first-out annunciators are provided on flight panel FAF.  

H1.18 6.9-kVac ELECTRIC POWER SYSTEM 

Controls for 6.9-kVac circuit breakers are on panel SHF in the CCR and locally on the 
switchgear.  

H1.19 OFFSITE ELECTRIC POWER SYSTEM 

Motor operated disconnect switch BK-5 and circuit breaker BT5-6 are controlled from the 
CCR-.with power from 125-V dc power panels 31 or 32. Pilot wire, differential, and 
primary/backup lock-out relays are located in the CCR.  

H1.20 EMERGENCY DIESEL GENERATOR ELECTRIC POWER SYSTEM 

Engine and generator instrumentation are located at the local control panel in the diesel 
generator building. In addition, diesel generator output circuit breaker controls are located on 
panel SHF in the CCR. There are no manual start/stop controls for the diesel generators in 
the CCR.  

H1.21 CONTAINMENT AIR RECIRCULATION COOLING AND FILTRATION 
SYSTEM 

The safety injection signal automatically starts all containment fan cooler units. The units can 
also be started manually from CCR panel SBF-2. Control switches for the solenoid valves 
and position indicating lights for the dampers on each fan cooler unit are located on panel 
SBF-2 in the CCR.
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H1.22 REACTOR POWER 

Reactor power level and control rod position are indicated on CCR panel FCF. There are two 
reactor trip buttons, one on panel FCF and the other on panel SBF-2. The rod control mode 
selector and control switches are located on panel FCF. The main turbine can be manually 
tripped from flight panel FAF.
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Section H2

CALCULATION OF POST-ACCIDENT HUMAN ERROR 
PROBABILITIES 

H2.1 OPERATOR ACTION B--RECOVERY OF AC POWER 

SUMMARY 

a. Task. The operators restore ac power and establish core cooling in sufficient time to 
prevent core damage.  

b. Success Criteria. The operators restore power to at least one safeguards bus (5A, 6A, or 
2A/3A) and initiate safety injection. The inclusion of the initiation of safety injection is 
conservative because, depending when ac power is recovered, the RCP seal leak rate may 
still be within the make-up capacity of one charging pump.  

c. Scenario/Event Tree(s) Used. Station blackout (SBO) event tree.  

ACTION 

a. Initial Conditions. The reactor is initially operating at full power. A loss of offsite 
power occurs. Subsequently, all three emergency diesel generators fail to start or to run.  

b. Preceding Operator Actions. The operators will open the turbine-driven AFW pump flow 
control valves. If ac power recovery is not imminent, the operators will depressurize the 
steam generators to minimize RCS inventory loss through the RCP seals. The operators 
will also commence dc load shedding to preserve battery life.  

c. Symptoms. All safeguards buses (5A, 6A, and 2A/3A) de-energized.  

d. Indications.  
"480V Safeguards Bus Undervoltage" annunciator on panel SBF-2.  
480-V bus voltmeter on panel SHF.  
480-V bus undervoltage relay lights on panel SHF.  

e. Procedural Guidance. Upon receipt of a reactor trip, the operators will enter procedure 
E-0 (Reactor Trip or Safety Injection). If the EDGs fail to start, step 3 of E-0 will direct 
the operators to enter ECA-0.0 (Loss of All AC Power) if power cannot be restored to at 
least one safeguards bus. If ac power is lost subsequent to reaching step 3 of E-0, the
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operators will be directed to enter ECA-0.0 from the alarm response procedure for 480-V 
safeguards bus undervoltage (ARP-5).  

f. Response.  

ECA-0.0 (Rev. 7) 
Step 6.a. I Direct NPO to manually start all emergency diesel generators (EDGs) per 

SOP-EL-1 (Diesel Generator Operation).  
Step 6.a.2 Contact Con Ed and inform them of the extremely urgent need for ac power.  
Step 6.a.3 Attempt to energize 480-Vac buses from offsite power as per SOP-EL-5 

(Operation of On-Site Power Sources) or EDGs as per SOP-EL-1 (Diesel 
Generator Operation).  

Step 6.e Start Appendix R DG as per SOP-EL-13.  

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - The time available to recover ac power depends on several factors: time 
of RCS depressurization; turbine-driven AFW pump availability; dc power availability; 
stuck-open PORV; and RCP seal leak rate.  

Time Needed - The time needed to recover ac power will vary. Section 1.3.2.3 of the 
IPPSS [1] presents estimates of the probabilities of non-recovery for offsite power and 

the diesel generators as a function of time. An estimate of the probability of non
recovery of gas turbine #2 was provided by its owner, Consolidated Edison [15]. Once 
ac power is recovered, the operators must establish safety injection. It was assumed that 
30 minutes are required for the operators to diagnose the need for RCS make-up and 
perform the necessary actions.  

b. Competing Actions/Alarms. None.  

c. Consequence of Actions.  

Success - Success of this action implies that ac power is restored to at least one 
safeguards bus and that core cooling is established via safety injection. Because the RCP 
seal leak rate is time-dependent, ECCS make-up requirements will depend on when ac 
power is restored. Consequently, core damage may still occur even after ac power is 
restored.  

Failure - Failure to restore ac power in time results in the core being uncovered and 
subsequent core damage.
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d. Training/Experience. The operators have simulator training on station blackout 
sequences.  

e. Stress. Moderately to extremely high.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Simple to complex, depending on the cause of ac power failure. For 

example, recovery of a failed diesel generator may sometimes be achieved by simply 

resetting the trip relay and locally starting the diesel generator. At other times, however,, 
recovery may require the use of technical manuals/drawings or making complex 
adjustments to the control systems.  

QUANTIFICATION 

AC power-can be restored using four different sources of power: diesel generators; offsite 
power; the gas turbine unit at Indian Point 2; and the Appendix R diesel generator. The 
operator action tree for restoration of ac power is shown in Figure H2.1.1. The following 
table describes the quantification of the failure nodes depicted in Figure H2.1.1. Table H2.1.1 
shows the results of this quantification for different times.  

Failure Median HEP Mean 
Node (Error Factor) HEP Source 

[a] Diesel Generator Recovery 
---- Evaluated on a IPPSS [1], Section 1.3.2.3.  

cut-set basis 

Estimates for- the probability of non-recovery of a single EDG were taken from Figure 
1.3.2.3-1 in Section 1.3.2.3 of the IPPSS [1]. As the time to recover DG failures depends 
on the cause of failure, recovery of a failed diesel generator was evaluated for individual 
cut-sets where necessary.  

[b] Offsite Power Recovery 
---- Table H2.1.1 IPPSS, Section 1.3.2.3.  

Estimates for the probability of non-recovery of offsite power were obtained using the 
methodology described in NUREG/CR-5032 [16]. This methodology divides plants into 
three groups based on their switchyard configuration and the number of sources of offsite 
power available. IP3 was placed in the group associated with the most conservative 
estimates of the probability of non-recovery. A point estimate approximation of Equation
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23 in NUREG/CR-5032, quantified using lognormal fits to plant-centered, grid, and 

weather related data sets and weighting factors equal to the fraction of events that fall in 

a particular data set, was then used to derive mean values for the probability of non

recovery as a function of time. Figure H2.1.2 compares the non-recovery curve used 

with the empirical data presented in NUREG/CR-5032 and the curve fit to those data.  

[c] Operation of Gas Turbine 
---- Not credited Reference 15.  

Estimates for the unavailability of the gas turbine, including unavailability caused by 

hardware failures and maintenance, are presented in Reference [15]. However, no credit 
was taken for operation of the gas turbine because the estimated probabilities of non
recovery of offsite power may account for such a power source.  

[d] Operation of Appendix R Diesel Generator 
Table H2. 1.1 Plant-specific data, 

NUREG/CR-4772 [17] 

The unavailability of the Appendix R diesel generator caused by hardware failures was 
conservatively estimated to be 0.1. The HEP associated for operation of the Appendix R 
diesel generator was calculated using the nominal diagnosis model in NUREG/CR-4772 
assuming 40 min. are required to align the diesel generator.  

The probability of non-recovery of ac power and subsequent core damage were evaluated with 
and without RCS depressurization. The probabilities of the core being uncovered (and 
subsequently damaged), given successful ac power recovery and unqualified high temperature 
RCP seals, were derived from WCAP-10541 [2]. The final results for the quantification are 
shown in Figure H2.1.3 and Figure H2.1.4 for the case with RCS depressurization and 
without RCS depressurization, respectively.  

The calculated probability of non-recovery of ac power with subsequent core damage for the 
case in which the RCS is depressurized is 7.1 x 10-3. For the case where the RCS is not 
depressurized, the probability increases to 9x 10-3. These probabilities represent the recovery 
factors applied to selected station blackout sequences.
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Table H2.1.1. Time-Dependent Probabuities for Non-Recovery of AC Power

Time of Probability of Probability of Probability of Probability of 

AC Power Non-Recovery Non-Recovery Non-Recovery Non-Recovery 

Recovery Of At Least I DG [11 of Offsite Power of Gas Turbine [2] of App. R DG 

1.0 hr 1.00 0.47 1.00 0.13 

2.0 hr 1.00 0.34 1.00(0.35) 0.1 

3.0 hr 1.00 0.25 1.00(0.35) 0.1 

4.0 hr 1.00 0.18 1.00 (0.35) 0.1 

5.0 hr 1.00 0.13 1.00(0.27) 0.1 

6.0 hr 1.00 0.095 1.00 (0.27) 0.1 

7.0 hr 1.00 0.071 1.00(0.27) 0.1 

8.0 hr 1.00 0.055 1.00(0.27) 0.1 

[I] No credit was given to recovery of a failed emergency diesel generator.  

[2] No credit was given to the use of the Con Ed gas turbines - use of the gas turbines was assumed 
to be included in the offsite power recovery curve. The numbers in parentheses indicate the 
anticipated probabilities for non-recovery if credit is given to the Con Ed gas turbine(s).

Total Prob. of 
Non-Recovery 

of AC Power 

6. IE-2 

3.4E-2 

2.5E-2 

1.8E-2 

1.3E-2 

9.5E-3 

7.1 E-3 

5.5E-3
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FIGURE H2.1.2 
Non-Recovery Probability Curve 

for Plant-Centered (Group 3) Data
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Figure H2.1.3. Sequence Quantification for Recovery orAC Power with Successful RCS Depressurization

AC Power Recovery Occurs at: Probability 
I h 7 of Core End I hr 2 hr 3 hr I 4ihr 5 hr 6 hr 7hr hncover State 

Success 

1.OE-3 Failure 

6. 1E-2 Success 

L.OE-3 Failure 

5.6E-1 Success 

L.OE-3 Failure 

7.4E-1 Success 

5.OE-3 Failure 

7.2E-1 Success 

2.5E-2 Failure 

7.2E-1 Success 

4.OE-2 Failure 

7.3E-1 Success 

6.OE-2 Failure 

7.5E-1 Success 

I llE-i Failure 

7.7E-1 Failure

Sequence 

Probability 

9.4E-4 

2.7E-5 

9.OE-6 

3.5E-5 

1. 3E-4 

1.4E-4 

1.4E-4 

1.7E-4 

5.5E-3

TotalV 7.1E-3
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Figure H2.1.4. Sequence Quantification for Reco\ y of AC Power Without RCS Depressurization

AC Power Recovey Occurs at: Probability 

4 5 hr ohf Core 

I lhr 21hr 31 hr 4 jr 5 1 61 hr 7 hr 81wr Uncoveiy
End 
State 

Success 

Failure 

Success 

Failure 

Success 

Failure 

Success 

Failure 

Success 

Failure 

Success 

Failure 

Success 

Failure 

Success 

Failure 

Failure

Sequence Probability 

9.4E-4 

2.7E-5 

9.OE-6 

2. IE-4 

2.5E-4 

4.2E-4 

7.9E-4 

8.8E-4 

5.5E-3

Total = 9.OE-3
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H2.2 OPERATOR ACTION CWRHR--OPERATORS ALIGN BACKUP CITY 
WATER TO RHR PUMP 31 

SUMMARY 

a. Task. The operators establish cooling to RHR pump 31 using backup city water.  

b. Success Criteria. Sufficient backup city water is supplied to cool RHR pump 31.  

c. Scenario/Event Tree(s) Used. Special initiators (TCCW and TSWS).  

ACTION 

a. Initial Conditions. The reactor is operating at full power. A total loss of component 
cooling water occurs. A loss of RCS inventory ensues as a result of a loss of RCP seal 
cooling or a stuck-open PORV.  

b. Preceding Operator Actions. The operators will attempt to establish backup city water to 
the charging pump coolers to provide continued cooling of the RCP seals.  

c. Symptoms.  
Low component cooling water discharge pressure.  
Low RHR pump cooling flow.  

d. Indications.  
"Component Cooling Pump Loop 1 Discharge Low Pressure" annunciator on panel SGF.  
"Component Cooling Pump Loop 2 Discharge Low Pressure" annunciator on panel SGF.  
"RHR Pump Cooling Low Flow" annunciator on panel SGF.  
CCW flow indicators FI-601A/B on panel SGF.  
CCW-to-RHR pump flow indicators FIC-645 and FIC-646 (local indicators).  

e. Procedural Guidance.  
Alarm response procedure ARP-10 directs the operator to enter procedure ONOP-CC-1.  
Step 5.9 of ONOP-CC-1 directs the operators to tie in the backup city water cooling to 
RHR pump 31 using SOP-CC-lB.  

f. Response.  

ONOP-CC-1 (Rev. 7) 
Step 5.9 If component cooling cannot be re-established and the charging or RHR 

pumps are to be operated, tie in the backup city water to the pumps as per 
SOP-CC-iB.
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SOP-CC-IB (Rev. 11) 
Step 4.4.1.a Close valves AC-736A, AC-737A, and AC-1871D (located in RHR pump 

room--15-ft elevation in PAB).  

Step 4.4.1 .b Install the city water supply jumper between water supply valve MW- 18-16 

and the tee immediately downstream of valve AC-736A. Install the drain 

hose onto the tee immediately downstream of valve AC-1871D. (The city 

water jumper hose and MW- 18-16 are located on the 15-ft elevation in the 

PAB).  
Step 4.4.1.c Open the city water supply valve MW-18-16.  

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - According to SOP-CC-1B (Step 4.4), the RHR pumps can operate 

without CCW for 24 hours. However, this assumes that RCS pressure is below the shut

off head of the RHR pumps. If RCS pressure is above the shut-off head of the RHR 

pumps, functional restoration procedure FR-C. 1 cautions that the RHR pumps should not 

be run for more than 1.75 hours (105 minutes) without component cooling water. The 

quantification assumed that RCS pressure remains above the shut-off head of the RHR 

pumps for the first 105 minutes, at which time if city water cooling to RHR pump 3:1 is 

not established, RHR pump 31 (together with RHR pump 32) will fail.  

.Time Needed - 30-35 minutes. This estimate is based on walk-throughs and operator 

judgement. An operator simulated the task and concluded that, if only one operator were 

assigned to the task, repeated trips in and out of the RHR pump room would be required.  

Each trip would require the donning and removal of protective clothing.  

b. Competing Actions/Alarms. The operators will be 'implementing the EOPs when they 

must make the decision to enter ONOP-CC-1.  

c. Consequence of Actions.  

Success - Success implies continued operation of RHR pump 31.  

Failure - Failure results in failure of both RHR pumps and subsequent core damage.  

d. Training/Experience. The operators have been trained on how to respond to a loss of 

CCW flow to the RHR pumps.  

e. Stress. Moderate to high.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.
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g. Task Complexity. Low to moderate

QUANTIFICATION 

The operator action tree for CWRHR is shown-in Figure H2.2. 1. The following table 
describes the quantification of the failure nodes depicted in Figure H2.2.1. The mean HEP 
for operator action CWRHR is 3.3x10-2.  

Failure Median HEP Mean 
Node (Error Factor) HEP Source (NUREG/CR-4772) 

[a] Operator Diagnoses Need for City Water to RHR Pump 31 
8.96x 10-5 (EF=30) 7.6x 104  Table 8-2, interpolating between item 

5 and item 6 (70 minutes) 

Assuming that the RHR pumps will fail in 105 minutes given loss of CCW cooling and 
that 15 minutes is required for the NPO to establish city water cooling to RHR pump 31, 
diagnosis must occur within 105 - 35 minutes = 70 minutes. Given that low component 
cooling pump discharge pressure and low RHR pump cooling flow conditions are 
annunciated, the use of the median joint diagnosis curve in Table 8-2 of the ASEP HRAP 
to predict the HEP is felt to be conservative.  

[b] Operator Performs Required Actions 
0.02 (EF=5) Table 8-5, item 3.  
x 5 Five critical actions.  
0.10 (EF=5) 0.161 

The critical post-diagnosis actions are closing valves AC-736A, AC-737A, and AC
18711D; installing the city water supply jumper; and opening MW-18-16. These are step
by-step actions performed under moderately high stress.  

[c] Recovery 
Failure to align valves properly will be indicated by lack of city water flow through the 
drain--flow indication (FIC-646) will be lost because of closure of manual valve AC
737A. Even though the only credible recovery action in this case is essentially a check 
by the operator assigned to perform the action, failure to perform the action will be quite 
obvious. Therefore, the post-diagnosis HEP calculated above was reduced by a factor of 
5, corresponding to the associated error factor in Table 8-5.
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COMMENT

It was assumed that diagnosis in operator action CWRHR repeats the diagnosis in' operator 

action SLOCA, the alignment of city water back-up to the charging pumps (Section H2.17) 
but with less time available. Thus, given diagnostic error in operator action SLOCA, 

diagnostic error in operator action CWRHR was assumed.  

The absence of diagnostic error in operator action SLOCA was not, however, judged to 
reduce the probability of diagnostic error in operator action CWRHR. Thus, the HEP for 

operator action CWRHR given the failure of operator action SLOCA can be expressed as 

SLOCA x CWRHR I SLOCA = SLOCAnCWRHR, or 

0.021 x CWRH RI SLOCA = 6.9x10-4 + (1 - 6.9x10-4)(0.0208)(0.033) = 1.38x10 3 

CWRHR I SLOCA = 0.066

H-21



Figure H2.2.1. -Human Action CWRHR - Backup City Water Provided to RHR Pump 31

Crew Diagnoses Operator 
Need to Supply City Performs 

Water to RHR Pump 31 Required Actions -Recovery 

S 1.61E-1 

[b] 
2.OOE-1 

[c] 
7.60E-4

End 
State

Success 

Success 

Failure 

Failure

Mean 
Sequence 

Probability

3.22E-2 

7.60E-4

I Total = 3.29E-2
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H2.3 OPERATOR ACTION FB--OPERATOR INITIATES PRIMARY BLEED-AND
FEED COOLING 

SUMMARY 

a. Task. Operators establish core cooling using bleed and feed.  

b. Success Criteria. Bleed-and-feed cooling requires at least one HHSI pump and both 
*: PORVs.  

c. Scenario/Event Tree(s) Used. MSLB (T4, T5), SBO, SGTR, small LOCA, special 
initiators (TAC5A, TAC6A, TCCW, TSWGR, TSWS), transients (TI, T2) 

ACTION 

a. Initial Conditions. The reactor is operating at full power. A reactor trip occurs with 
subsequent loss of main feedwater. All AFW pumps fail to start or are otherwise unable 
to deliver sufficient flow to the steam generators.  

b. Preceding Operator Actions. The operators will attempt to establish AFW flow from the 
control room.  

c. Symptoms.  
Loss of secondary cooling.  
"RED" path on critical safety function "HEAT SINK".  

d. Indications.  
SG narrow range level (LI-417A/B/C, LI-427A/B/C, LI-437A/B/C, LI-447A/B/C) on 
panel FBF.  
SG wide range level (LR-417-1/2, LR-437-1/2) on panel SCF.  
AFW flow (FI-1200, FI-1201, FI-1202, FI-1203) on panel SCF.  

e. Procedural Guidance. Upon a reactor trip, the operators will enter procedure E-0 
(Reactor Trip or Safety Injection). If a safety injection signal is present, Step 20 of E-0 
will transfer the operators to FR-H. 1 (Response to Loss of Secondary Heat Sink) if total 
AFW flow is less than 355 gpm. If safety injection has not occurred (and is not needed), 
the operators will transfer to ES-0.1 (Reactor Trip Response). Once E-0 is exited, the 
STA is required to monitor the critical safety function (CSF) status trees. The functional 
restoration procedure for loss of secondary heat sink, FR-H. 1, cautions the operators to 
trip all RCPs and initiate bleed-and-feed cooling immediately if the wide range level in 
any two SGs is less than 68 percent. Because condensate flow to the SGs cannot be 
established before the above criteria are met and the limited time available to successfully 
initiate bleed-and-feed, the operators are trained to initiate bleed-and-feed immediately.
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f. Response.

FR-H. I (Rev. 6) 
Step 3 Stop all RCPs [on panel SAF].  

Step 8a Manually start 3 HHSI pumps [on panel SBF-2].  

Step 9 Verify RCS feed path.  

Step 10 Establish RCS bleed path: 
a.. Verify power to pressurizer PORV block valves available. If not, dispatch 

NPO to restore power to block valve RC-MOV-536 at MCC-36A and to 

RC-MOV-535 at MCC-36B [PAB - 55-ft elevation].  

b. Verify both pressurizer PORV block valves open. If not, open block valves 

[on flight panel FCF].  
c. Open both pressurizer PORVs [on flight panel FCF].  

Step 11 Verify all pressurizer PORVs and block valves open.  

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - MAAP calculations have shown that if the operators fail to trip the 

RCPs, bleed-and-feed cooling will not be successful. It was determined that successful 

bleed-and-feed cooling can be established within 25 minutes of reactor trip provided that 

the RCPs are tripped 5 minutes after reactor trip. If the RCPs are tripped at 10 minutes, 

bleed-and-feed must be established before 20 minutes has elapsed after the reactor trip. If 

the RCPs are tripped at 15 minutes, bleed-and-feed must 'be initiated within the following 

2 minutes.  

Time Needed - If power is available to the PORV block valves, primary bleed and feed 

cooling can be completed within 2 minutes of tripping the RCPs. However, if a PORV 

block valve is not energized, it is assumed that initiation of bleed-and- feed cooling 

requires an additional 5 to 10 minutes because an NPO will have to locally energize the 

block valves at the MCCs. For quantification of the latter case, 10 minutes was assumed.  

b. Competing Actions/Alarms. The only competing actions expected are those for restoring 

feedwater flow to the SGs. However, as the operators have been trained extensively on 

the importance of promptly establishing bleed-and-feed, the impact of competing actions 

on operator action FB is expected to be minimal.
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c. Consecuence of Actions.

Success - Success implies successful core cooling.  

Failure - Failure requires secondary heat removal via the condensate system. If the 
condensate system is unavailable, core damage will occur.  

d. Training/Experience. The operators are trained to initiate bleed-and-feed cooling 
immediately upon entering FR-H. 1. Attempts to align condensate flow would be made if 
bleed-and-feed cooling is unsuccessful.  

e. Stress. Moderately high.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Low 

QUANTIFICATION 

The operator action tree for the initiation of bleed-and-feed cooling is depicted in Figure 
H2.3.1. The following table describes the quantification of the failure nodes depicted in 
Figure H2.3.1. The mean HEP for operator action FB was calculated to be 0.012.  

-Failure Median HEP Mean 
Node (Error Factor) HEP Source (NUREG/CR-4772) 

[a] Both PORV Block Valves Open 
--- 1.0 Estimate of the fraction of time that 

one or both PORV block valves are 
closed.  

Based on PORV leakage problems, both block valves were assumed to be closed during 
normal operation.  

[b] Both PORV Block Valves Energized 
--- 0.05 Estimate of the time that one or both 

PORV block valves are de-energized 
given that they are closed.  

Given that a block valve is closed, it was conservatively assumed that there is a 5 percent 
probability that the block valve is de-energized because of an inoperable, as opposed to
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leaking, PORV.

[c] Operator Diagnoses Need for Bleed and Feed (Given Both PORV Block Valves Open or 
Energized) 

2.60x 10" (EF=10) 6.93x 10.  Using the lower bound and 
interpolating for 15 minutes in Table 
8-2.  

Because the time available to successfully establish bleed-and-feed is dependent on when 
the RCPs are tripped, the time available for diagnosis is the latest time at which the RCPs 
can be tripped and bleed and feed established. With both PORV block valves open (or 
closed but energized), the time available for diagnosis (beginning with tripping the RCPs) 
is 15 minutes. Because of the training received by the operators on this action, the lower 
bound HEP in Table 8-2 was used.  

[d] Operators Diagnose Need for Bleed and Feed (Given One or Both Block Valves Closed 
and De-energized) 

10.2 (EF=10) 2.66x10-2 Table 8-2 (lower bound).  

With one or both PORV block valves closed and de-energized, an NPO must be 
dispatched to energize the block valve(s) at the MCCs. Since travel time alone could be 
5 minutes, the time available for diagnosis (beginning with tripping the RCPs) is reduced 
from 15 minutes (as explained for node [c]) to 10 minutes. Because of the training 
received by the operators on this action, the lower bound HEP in Table 8-2 was used.  

[e] Operators Trip Reactor Coolant Pumps (Given Both PORV Block Valves Open or 
Energized) 

0.004 (EF=5) 6.46x10 "3  Table 8-5, item 3 (lower bound).  

Tripping the RCPs is a step-by-step action under moderately high stress. The lower 
bound value in Table 8-5 was used because frequent simulator training has made control 
room personnel very familiar with this action.  

0.15 (EF=5) 0.24 NUREG/CR-1278, moderate 
dependence.  

SS recovers error by the operator, assuming moderate dependence.  

Total [e] = 6.46x10- 3 x 0.24 = 1.55x10-3 

[f] Operators Trip Reactor Coolant Pumps (Given One or Both PORV Block Valves Closed 
and De-Energized) 

0.004 (EF=5) 6.46x10-3 Table 8-5, item 3 (lower bound).
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Same as node [e] except that no credit was given to the SS recovering the failure to trip 
the RCPs given that one or both block valves are closed and de-energized--the SS was 
assumed not to be available within the first ten minutes.  

[g] Operators Perform Required Actions (Given Both PORV Block Valves Open) 
0.004 (EF=5) Table 8-5, item 3 (lower bound).  
x 2 Two critical actions.  
0.008 (EF=5) 0.0129 

Moderately high stress was assumed for failure of the operators to start the HHSI pumps 
or open both PORVs. However, frequent simulator training has made control room 
operators very familiar with this particular scenario. Therefore, the lower bound value of 
the HEP was used (see Table 8-1, item 10.0.  

0.054 (EF=5) 0.087 NUREG/CR-1278, low dependence.  

SRO fails to verify bleed and feed at Steps 9 and 11, respectively, of FR-H. 1.  

Total [g] = 0.0129 x 0.087 = 1.12x10- 3 

[h] Operators Perform Required Actions (Given One or Both Block Valves Closed But 
Energized) 

0.004 (EF=5) Table 8-5, item 3 (lower bound).  
x 3 Three critical actions.  
0.012 (EF=5) 0.0194 

Failure of the operators to start the HHSI pumps, open the block valves, or open both 
PORVs. Moderately high stress was assumed. However, frequent simulator training has 
made control room operators very familiar with this particular scenario. Therefore, the 
lower bound value of the HEP was used (see Table 8-1, item 10.).  

0.054 (EF=5) 0.087 NUREG/CR-1278, low dependence.  

.SRO fails to verify bleed and feed at Steps 9 and 11, respectively, of FR-H. 1.  

Total [h] = 0.0194 x 0.087 = 1.69x10-3 

[i] Operators Perform Required Actions (Given One or Both Block Valves De-energized) 
0.004 (EF=5) Table 8-5, item 3 (lower bound).  
x 4 Four critical actions.  
0.016 (EF=5) 0.0258 

Moderately high stress was assumed for failure of the operators to start the HHSI pumps, 
energize the block valves, open the block valves, or open both PORVs. However,
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frequent simulator training has made control room operators very familiar with this 

particular scenario. Therefore, the lower bound value of the HEP was used (see Table 8

1, item 1 Of). No credit for recovery was taken because of the limited time available to 

recover errors.

H-28



Figure H2.3. 1. Human Action FB - Operator initiates Primary Bleed and Feed Cooling

Both PORV Both PORV Crew Diagnoses Operator 

Block Valves Block Valves Need for Operator Performs 
Open Energized Bleed and Feed Trips RCPs Required Actions

1 I

I 1.55E-3

I. 12E-3 
[g]

6.93E-3

1.0 Energized

1.693-3 
[h]

I 1.55E-3

6.93E-3

0.05 
[b]

Success

Z 2.58E-2 
li]

I 6.46E-3

2.66E-2

1.25E-3 

3.14E-4 

1.33E-3

I Total= 1.25E-2
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H2.4 OPERATOR ACTION HLR--HOT-LEG LONG-TERM RECIRCULATION 
CORE COOLING 

SUMMARY 

a. Task. 21 hours after the initiating event, operators realign HHSI or RHR/recirculation 
pumps for hot leg recirculation.  

b. Success Criteria. One of two RHR or one of two recirculation pumps deliver flow to one 
of two hot legs.  

c. Scenario/Event Tree(s) Used. Large LOCA.  

ACTION 

a. Initial Conditions. The reactor is at full power. A break in the RCS occurs which is 
large enough to reduce RCS pressure to less than the shut-off head of the RHR/ 
recirculation pumps and to actuate containment spray. The reactor is tripped and SI 
actuated. At least one RHR/recirculation pump is available. Transfer to cold leg 
recirculation is successful.  

b. Preceding Operator Actions. The operator will have transferred to cold leg recirculation.  

c. Symptoms. Not applicable.  

d. Indications. Not applicable.  

e. Procedural Guidance. After having established cold leg sump recirculation as dictated by 
ES-1.3 (Transfer to Cold Leg Recirculation), step 54 of ES-1.3 directs the operators to 
enter ES-1.4 (Transfer to Hot Leg Recirculation) 8 hours after event initiation.  

f. Response.  

ES-1.3 (Rev. 7) 
Step 2 Place recirculation switch I [on panel SBF-1] to OFF position.  

Step 3 Locally energize valve control circuits: 
a. Hot leg injection line valve 856B at MCC-36B [PAB - 55-ft elevation].  
b. Hot leg injection line valve 856G at MCC-36A [PAB - 55-ft elevation].  

Step 4 Align non-BIT hot leg injection valves [on panel SBF-2]: 
a. Close 856J and 856H.
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c. Open 856B.

Step 5 Align BIT hot leg injection valves [on panel SBF-2]: 
a. Close 856C and 856E.  
c. Open 856G.  

Step 7 Align recirculation flow to hot legs: 
a. Open low-head to high-head valves 888A/B [on panel SBF-1].  
b. Open 1869A/B [on panel SBF-1].  
c. Open HHSI pump 32 suction valves 887A/7B [on panel SBF-2].  
d. Place SI pump suction low pressure alarm block switch to UNBLOCK 

position.  
f. Place recirculation switch 6 to OFF position [on panel SBF-1].  
g. Open HHSI pump 32 discharge valve 851A/B and then start all 3 HHSI 

pumps [on panel SBF-2].  
h. Close RHR heat exchanger discharge flow valves HCV-638 and HCV-640 

[from panel SGF].  
i. Verify minimum core cooling established as indicated by Graph ES14-1.  

PERFORMANCE SHAPING FACTORS 

a. Timing. Procedures direct the operators to transfer to hot leg recirculation 8 hours after 
event initiation.  

Time Available - The transfer to hot leg recirculation is not required until 21 hours after 
the initiating event. Therefore, 21 - 8 = 13 hours are available for the operators to 
complete the transfer to hot leg recirculation.  

Time Needed - 30 minutes.  

b. Competing Actions/Alarms. None.  

c. Consequence of Actions.  

Success - Success results in continued core cooling.  

Failure - Failure to realign ECCS pump discharge is assumed to result in boron 
precipitation blocking coolant flow and causing eventual core damage. This assumption 
is conservative since only breaks of a certain size and at specific locations are expected to 
require hot leg recirculation.  

d. Training/Experience. The operators have been trained in this action.
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e. Stress. Normal. The operators will be under high stress initially in reacting to the 
LOCA. However, by the time transfer to hot leg recirculation is to be made (8 hours), 
the operators are expected to be at a normal stress level given prior success of equipment 
and operator actions.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Low.  

QUANTIFICATION 

A value of 10-4 has been assumed for the mean HEP based on the very long time available 
for this action (several hours), the simple nature of the actions involved, and the indications 
available to the operators in the event that an error is made. In addition, not all large-break 
LOCA events will require this action. Failure to realign the recirculation/RHR pumps for hot 
leg sump recirculation is expected to be dominated by hardware failures.
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H2.5 OPERATOR ACTION LTS--LONG-TERM SHUTDOWN VIA EMERGENCY 
BORATION OF RCS OR LOCAL TRIPPING OF THE REACTOR TRIP 
BREAKERS/MG SETS 

SUMMARY 

a. Task. Should the reactor not scram, the operators must establish long-term shutdown by 
performing emergency boration or, for ATWS events not caused by mechanical failure of 
the control rods, locally tripping the reactor trip breakers or MG sets.  

b. Success Criteria. The operators must perform the above tasks within 10 minutes.  

c. Scenario/Event Tree(s) Used. ATWS.  

ACTION 

a. Initial Conditions. The reactor is operating at full power. A loss of main feedwater 
occurs, necessitating a reactor trip. However, the reactor fails to trip.  

b. Preceding Operator Actions. The operator will attempt to manually trip the reactor. The 
operator will also verify turbine trip and AFW initiation and perform manual rod 
insertion (if the control rods are not in AUTO).  

c. Symptoms.  
Failure of reactor to trip.  
"RED" path on critical safety function "SUBCRITICALITY".  

d. Indications.  
Rod bottom lights not lit.  
Reactor trip and bypass breakers not open.  
Rod position indicators not at zero.  
Neutron flux not decreasing.  

e. Procedural Guidance. Upon receiving indications of the need for a reactor trip (e.g., loss 
of main feedwater, turbine trip, etc.), the operators will enter procedure E-0 (Reactor Trip 
or Safety Injection). If unable to verify a reactor trip at step 1 of E-0, the operators will 
enter functional restoration procedure FR-S. 1 (Response to Nuclear Power Generation/ 
ATWS). Long-term shutdown is classified as an immediate action step which the 
operators are expected to be able to perform from memory.

H-33



f. Response.

FR-S. I (Rev. 4)--Local Tripping of the Reactor Trip, Breakers/MG Sets 
Step 1 If reactor will not trip, dispatch an NPO to locally open reactor trip 

breakers, or open the MG set output breakers, or open the MG set motor 
supply breakers [control building - 33-ft elevation].  

FR-S. I (Rev. 4)--Initiate Emerg-ency Boration of RCS 
Step 4.a Verify one charging pump running [on flight panel FBF].  
Step 4.b Open emergency borate valve MOV-333 [from panel SFF].  
Step 4.c Start both boric acid transfer pumps in high speed [from flight panel FCF].  
Step 4.d Transfer operating charging pump to manual control and increase speed to 

maximum [from flight panel FBF].  

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - Long-term shutdown is assumed to be required within 10 minutes of the 
initiating event to prevent the reactor from becoming critical again as the plant cools 
down. For the loss of main feedwater ATWS, reactor power starts to increase again after 
about 6 minutes [4]. The time limit of 10 minutes is conservative because the RCS may 
experience several reactor power transients before core damage occurs.  

Time Needed - Two minutes for emergency boration and 5-8 minutes for locally tripping 
the reactor trip breakers/MG sets.  

b. Competing Actions/Alarms. Depending on the initiator, many alarms could be sounding 
when emergency boration is to be initiated (i.e., within the 'first 5 minutes). However, 
the operators will initially focus on performing the immediate action steps in FR-S. 1, 
which include initiating emergency boration and locally tripping the reactor trip 
breakers/MGs.  

c. Consequence of Actions.  

Success - Success ensures long-term reactor shutdown (subcriticality).  

Failure - Failure is assumed to result in a high pressure core melt.  

d. Training/Experience. The operators have had extensive training on this ,action using the 
control room simulator.  

e. Stress. Extremely high stress is assumed because of the seriousness of an ATWS event 
and the rapid response required.
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f. Skill/Rule/Knowledge-Based. These actions are both skill- and rule-based. The operators 
have experience performing the actions during simulator exercises, and the action to 
implement emergency boration is an immediate action step committed to memory (skill
based). The actions are also rule-based because they are proceduralized in FR-S.1.  

g. Task Complexity. Low.  

QUANTIFICATION 

The operator action tree for long-term shutdown is depicted in Figure H2.5.1. The following 
table describes the quantification of the failure nodes depicted in Figure H2.5.1. The total 
HEP for Operator Action LTS was estimated to be 2.1 x 10-3.  

Failure Median HEP Mean 
Node (Error Factor) HEP Source (NUREG/CR-4772) 

[a] Operators Diagnose Failure of Reactor Trip 
10-

4 

The probability of the operators failing to diagnose an ATWSevent or not performing 
long-term shutdown in a timely manner is small, especially since these actions constitute 
immediate action steps and are well-practiced during simulator training.  

[b] No Mechanical Failure of Control Rods 
0.1 WCAP- 11992 [5] 

Regardless of the cause of the reactor trip failure, long-term shutdown can be 
accomplished by performing emergency boration. In addition, the operators can also 
achieve long-term shutdown for ATWS events caused by signal failures or reactor trip 
breaker failures by locally tripping the MG sets or reactor trip breakers.  

[c] Operators Perform Required Actions for Emergency Boration 
0.001 (EF=10) Table 8-5, item 10.  
x 3 Three critical actions.  
0.003 (EF=10) 7.99x10-3 

Performing emergency boration is an immediate action step in FR-S. 1. No immediate 
recovery factor by a second person has been applied to this action.
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[d] NPO Locally Trips Reactor Trip Breakers or MG Sets 
0.098 (EF=5) 0.16 NUREG/CR-1278. Low dependence 

based on median HEP of 0.05 (step
by-step task performed under 
extremely high stress).  

In addition to emergency boration, long-term shutdown can be accomplished by locally 
tripping the reactor trip breakers or MG sets, provided that the ATWS was not caused by 
mechanical failure of the control rods. Low dependence was assumed between the action 
to perform emergency boration and locally tripping the reactor--the actions are addressed 
in separate steps of the procedure and are performed by different personnel.  

COMMENTS 

It was assumed that diagnosis in operator action LTS is part of the same process as diagnosis 
in operator action MRI (manual rod insertion) but with more time available. This, given 
diagnostic error in operator action MRI, the probability of diagnostic error in operator action 
LTS = 10 -10.5 = 2x10 "4.  

A correct diagnosis in operator action MRI was assumed to preclude diagnostic error in 
operator action LTS since the correct diagnosis implies that the operator has successfully 
diagnosed an ATWS event. In addition, operator actions MRI and LTS are affected by the 
cause of reactor trip failure as mechanical control rod failures preclude manual rod insertion 
and the local tripping of the reactor trip breakers or MG sets. Assuming 10 percent of all 
ATWS events are caused by mechanical control rod failures, the HEP for operator action 
LTS, given failure of operator action MRI, was determined by merging the two models: 

MRI x LTS: MRI = MRInLTS 

where 

MRInrLTS = 9.53x 104 , and 

MRI = 0.2 

LTS:NMRI = 9.53x10 4 /0.2 = 4.8x10 -3
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Figure A2.5.1. Human Action LTS - Long-Term Shutdown N, id Emergency Boration or Local Tripping of the Rx Tnp 
Breakers/MG Sets

Op Diagnoses Op Performs NPO locally trips 

Failure of No Control Required Actions Rx trip breakers 

Reactor Trip Rod Failures for Emer. Boration or MG sets 
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H2.6 OPERATOR ACTION MRI--MANUAL ROD INSERTION

SUMMARY 

a. Task. The operator must manually insert control rods.  

b. Success Criteria. The operator manually inserts control rods for one minute prior to RCS 

peak pressure [6].  

c. Scenario/Event Tree(s) Used. ATWS.  

ACTION 

a. Initial Conditions. While the reactor is at full power, a reactor trip is required. However, 

both reactor trip breakers fail to open, and the reactor remains at power. The rod control 

system is in its manual mode.  

b. Preceding Operator Actions. The operators will attempt to manually trip the reactor.  

c. Symptoms. Failure of the reactor to trip.  

d. Indications.  
Rod bottom lights not lit.  

Reactor trip and bypass breakers not open.  
Rod position indicators not at zero.  

Neutron flux not decreasing.  

e. Procedural Guidance. Upon receiving indications of the need for a reactor trip (e.g., loss 

of main feedwater, turbine trip, etc.), the operators will enter procedure E-0 (Reactor Trip 

or Safety Injection). Unable to verify a reactor trip at step I of E-0, the operators will 

enter functional restoration procedure FR-S. 1 (Response to Nuclear Power 

Generation/ATWAS). This action is classified as an immediate action step which the 

operators are expected to be able to perform from memory.  

f. Response.  

FR-S. I (Rev. 4) 
Step 1 If reactor will not trip, manually insert control rods [from flight panel FCF].
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PERFORMANCE SHAPING FACTORS

-a. Timing.  

Time Available - Manual (or automatic) rod insertion must be performed for one minute 
prior to RCS peak pressure. The most limiting ATWS is the total loss of main feedwater, 
in which RCS pressure peaks at approximately 113 seconds after event initiation [7].  
Therefore, for the control rods to be manually inserted for one minute prior to peak 
pressure, manual rod insertion must begin at (113 - 60) seconds = 53 seconds.  

Time Needed - Manual rod insertion is performed by manipulating the rod control lever 
switch on flight panel FCF. It is assumed that 10 seconds are required to begin manual 
rod insertion.  

b. Competing Actions/Alarms. Many alarms will be sounding when manual rod insertion is 
expected (i.e., within the first 30 seconds). However, the operators will initially focus on 
executing the immediate action steps in FR-S. 1.  

c. Consequence of Actions.  

Success - Success reduces the peak RCS pressure following the ATWS and lessens the 
reliance on the pressurizer PORVs and safety valves to relieve pressure.  

Failure - Failure increases reliance on the operation of the pressurizer PORVs and safety 
valves by increasing the peak RCS pressure following the ATWS.  

d. Training/Experience. The operators have had extensive training on this action using the 
control room simulator.  

e. Stress. Extremely high stress is assumed for this action based on the seriousness of an 
ATWS event and on the quick response required for ATWS-related actions.  

f. Skill/Rule/Knowledge-Based. This action is both skill- and rule-based. The operators 
have experience performing manual rod insertion during ATWS simulator exercises. The 
action is also rule-based because it is proceduralized in FR-S. 1.  

g. Task Complexity. Low.  

QUANTIFICATION 

It was assumed that 10 percent of reactor trip failures result from mechanical failure of the 
control rods. Such failures preclude manual rod insertion. If the control rods are in AUTO, 
no operator action is required assuming the control rod system to be available. If the control
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rod system is in MANUAL, manual rod insertion is required. Now in four control room 

simulator sessions, the control rod system was placed in MANUAL prior to the initiating 
event. In two sessions, the operators failed to perform manual rod insertion before 53 
seconds had elapsed after the total loss of main feedwater. Therefore, a mean HEP of 0.5 
was assigned to the probability that the operators fail to perform this action. It was 
conservatively assumed that the probability that the control- rods are in manual is 0.2 and that 
the unavailability for the rod control system is 0.01 when the rods are in AUTO. Therefore, 
the HEP for operator action MRI is 0.1 + (0.9)(0.2 x 0.5 + 0.8 x 0.01) = 0.2.
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H2.7 OPERATOR ACTION MSGI--OPERATORS ISOLATE FAULTED STEAM 

GENERATOR (MAIN STEAM LINE BREAK) 

SUMMARY 

a. Task. The operator terminates flow to the faulted steam generator.  

b. Success Criterion. Flow to the faulted steam generator is terminated.  

c. Scenario/Event Tree(s) Used. Main steam line breaks (T4, T5).  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a steam line break occurs 

which results in a reactor trip and subsequent safety injection signal.  

b. Preceding Operator Actions. None are required given success of all automatic actuations.  

c. Symptoms.  
Any SG pressure decreasing in an uncontrolled manner.  
Any SG completely depressurized.  

d. Indications. SG pressure (PI-419, PI-429, PI-439, PI-449) on panel FBF.  

e. Procedural Guidance. Upon a reactor trip, the operators will enter procedure E-0 

(Reactor Trip or Safety Injection). Since a safety injection signal will have been 

generated, the operators will continue in E-0 until they reach step 28. Step 28 of E-0 

directs the operator to go to E-2 (Faulted Steam Generator'Isolation) if the above 

symptoms are observed. In addition, upon exiting E-0 at Step 28, the STA is instructed 

to monitor the critical safety functions (CSFs). An "ORANGE" or "RED" condition on 

the "INTEGRITY" CSF status tree may occur. If so, Step I of FR-P. 1 (or Step I of FR

P.2) directs the operator to isolate flow to the faulted steam generator. In addition, if 

insufficient negative reactivity is inserted by the control rods, an "ORANGE" or "RED" 

condition may exist on the "SUBCRITICALITY" CSF status tree. If it does, Step 11 of 

FR-S. 1 also directs the operator to isolate flow to the faulted steam generator.  

f. Response.  

E-2 (Rev. 5) 
Step 6b. Isolate AFW flow (to the faulted SG).
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PERFORMANCE SHAPING FACTORS

a. Timing.  

Time Available - The time available for the operators to isolate the faulted SG(s) is 
largely determined by the number of steam lines blowing down (i.e., the number of 
MSIVs which fail to close). Simulator exercises were performed assuming full power 
operation, end-of-core life conditions, and failure of all four MSIVs. For this case, all 
SGs depressurize in an uncontrolled manner, and procedures direct the operator ,to 
decrease AFW flow to 100 gpm to each SG. These runs showed that approximately 20 
minutes are required for RCS cold leg temperatures to decrease to 2870F, which is the 
maximum temperature at which there is concern for PTS. However, the RCS pressure 
must exceed 2500 psig at this temperature in order cause imminent PTS conditions. At 
1500 psig, the RCS cold leg temperatures must fall to 260'F to cause PTS conditions.  
Therefore, at least 20 minutes are available to isolate the faulted SG.  

Time Needed - The time required to isolate AFW flow is small (less than 1 minute) 
compared to the time required to reach the steps which direct the operator to isolate flow 
(approximately 10 - 15 minutes).  

b. Competing Actions/Alarms. Numerous alarms are expected to be present when the action 
is performed. However, the majority of the alarms will indicate the steam line break 
itself.  

c. Consequence of Actions.  

Success - Success (along with termination of safety injection) results in a stable plant, 
with no subsequent PTS-induced challenge to reactor vessel integrity.  

Failure - Failure -results in a challenge to reactor vessel integrity if high-head safety 
injection is not controlled.  

d. Training/Experience. The operators have extensive training on this action using the 
control room simulator.  

e. Stress. Moderately high because this action is required approximately 20 minutes after 
the initiating event.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Low.

H-42



QUANTIFICATION

The quantification of the operator action to isolate the faulted steam generator is described in 
the following table. The total HEP for this action is 0.033.  

Failure Median HEP Mean 
Node (Error Factor) HEP Source (NUREG/CR-4772)

[a] Operators Identify Faulted SG 
0.01 (EF=10) 2.66x 10-2 Table 8-2, item 2 (lower bound).

The operators must correctly identify which SG is faulted within 10 minutes. The SG 
pressure indicators in the CCR (flight panel FBF) will provide the necessary indications.  
The operators have practiced this event in simulator exercises and know which procedures 
to follow.

[b] Operators Perform Reguired Action 
0.004 (EF=5) 6.46x 10-3 Table 8-5, item 3 (lower bound).

'The operators must isolate AFW flow to the faulted SG. This is a step-by-step action 
performed under moderately high stress. The lower bound value of the estimated HEP is 
used because of frequent simulator training (see Table 8-1, item 1 Of).  

Total HEP = a + (1-a) x b = 3.29xl 0-2
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H2.8 OPERATOR ACTION ODEP--OPERATOR DEPRESSURIZES RCS FOR 
LOW-PRESSURE INJECTION 

SUMMARY 

a. Task. The operator rapidly depressurizes the steam generators (SGs) by opening the 
condenser dump valves or steam generator atmospheric dump valves (ADVs).  

b. Success Criteria. The condenser dump valves or all four SG ADVs are opened to cool 
and depressurize the RCS to the point where low-pressure injection can begin (i.e., < 
275 psig).  

c. Scenario/Event Tree(s) Used. Small and intermediate LOCAs, special initiators (TCCW 
and TSWS), and SGTR.  

ACTION 

a. Initial Conditions. The reactor is operating at full power. A primary system LOCA 
occurs and, because the break size is less than 0.2 ft2, RCS pressure remains above the 
shut-off head of the LHSI pumps. All HHSI pumps fail to start or run. At least one 
AFW pump supplies feedwater to the steam generators.  

b. Preceding Operator Actions. The operators will attempt to start the HHSI pumps.  

c. Symptoms.  
Loss of high-head safety injection pumps.  
Degraded core cooling (RVLIS full range indication < 39% or core exit TCs > 7000F).  
Inadequate core cooling (core exit TCs > 1200F).  
Inadequate core cooling (RVLIS full range indication < 39% and core exit TCs > 
7000F).  

d. Indications.  
Core exit thermocouples.  
RCS subcooling.  
RVLIS dynamic head indicator.  
RVLIS full range indicator.  

e. Procedural Guidance. Upon a reactor trip, the operators will enter procedure E-0 
(Reactor Trip or Safety Injection) and proceed through E-0 until step 30. At step 30 of 
E-0 the operators will transfer to E-1 (Loss of Reactor or Secondary Coolant) on 
abnormal containment radiation, pressure, or sump level. At step 24 of E-1 the operators 
are instructed to check if RCS cooldown and depressurization are required. For small
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LOCAs (including RCP seal LOCAs), RCS pressure will be greater than 275 psig and the 
transfer to procedure ES-1.2 (Post-LOCA Cooldown and Depressurization) will be made.  
For larger size breaks, degraded or inadequate core cooling conditions will preclude the 
transfer to ES-1.2, and the operators will enter functional restoration procedure FR-C. 1 
(Response to Inadequate Core Cooling) or FR-C.2 (Response to Degraded Core Cooling), 
selecting the appropriate procedure by monitoring the critical safety functions (CSFs).  

f. Response.  

ES-1. 2 (Rev. 6) - Small Break LOCA 
Step 7 Initiate RCS cooldown to cold shutdown.  

-OR 

FR-C. 1 (Rev. 6) - Intermediate Break LOCA 
Step 11 Depressurize all intact SGs to 95 psig by, dumping steam at maximum rate.  
Step 12 Close all accumulator isolation valves.  
Step 13 Stop all RCPs.  
Step 14 Depressurize all intact SGs to atmospheric pressure by dumping steam at the 

maximum rate.  
Step 15 Continue efforts to establish SI flow.  

-OR 

-'FR-C.2 (Rev. 5) 'A 

Step 10 Depressurize all intact SGs to 95 psig while maintaining cooldown rate less 
than 100 deg. F/hr.  

Step 11 Verify RHR pumps running. If not, start RHR pumps as necessary.  
Step 12 Close all accumulator isolation valves.  
Step 13 Stop all RCPs.  

PERFORMANCE SHAPING FACTORS 

a. Timing. The size of the RCS break determines the time at which degraded or inadequate 
core cooling is indicated. I 

For a 1-in. cold leg break, the core is uncovered 2.5 hours after the initiating event, and 
reactor vessel level decreases to 3.5 feet above the bottom of the active fuel at about 2.9 
hours [9]. Core exit temperatures exceed 700OF at about 2.9 hours and 1200'F at 3.0 
hours.  

For a 4-in. cold leg break, sustained uncovering of the core begins approximately 12 
minutes after the initiating event, and reactor vessel level decreases to 3.5 feet above the
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bottom of the active fuel at about 20.0 minutes. Core exit temperatures exceed 700'F at 
about 20.0 minutes and 1200F at 22.7 minutes.  

Time Available - The time available to the operator to complete these actions depends on 
the capacity of the LHSI pumps and on the size of the break. For smaller break LOCAs, 
where the operators would be expected to cooldown and depressurize the RCS using 
procedure ES-1.2, several hours are available before core damage occurs. Regardless of 
break size, once core cooling is degraded or inadequate, the operators must quickly 
respond by implementing FR-C.2 or FR-C. 1, as appropriate. No credit was taken for 
continued operation of the RCPs--while core cooling would be enhanced by the operation 
of the RCPs, the RCPs cannot be expected to run for very long with a highly voided 
RCS.  

Time Needed - It is estimated that approximately 10 minutes are required to perform this 
action--5 minutes to step through procedure FR-C. 1 to Step 14 and 5 minutes thereafter 
for depressurizing the RCS to below the shut-off head of the RHR pumps.  

According to WCAP-9753 [9], opening of the condenser steam dump valves results in 
RCS depressurization, low head injection, and complete core recovery within 3 minutes 
after operator action. For cases in which condenser steam dump capability is unavailable, 
depressurization must be. performed using the SG ADVs. According to Westinghouse 
Owners Group guidelines for Functional Restoration Procedure FR-C. 1, opening the 
ADVs results in RCS depressurization, low head injection, and core recovery within 15 
minutes of commencing the operation.  

b. Competing Actions/Alarms. During the time when the operators are depressurizing the 
RCS and accumulator injection occurs, RCS cold leg temperature will decrease 
significantly, possibly causing a RED path on the "Inventory" critical safety function and 
prompting a transition to FR-P. 1 (Response to Imminent Pressurized Thermal Shock 
Conditions). However, the "Core Cooling" CSF has priority over the "Inventory" CSF.  

c. Consequence of Actions.  

Success - Success implies that the RCS has been depressurized and cooled to less than 
275 psig, allowing the accumulators and LHSI pumps to inject borated water from the 
RWST into the RCS cold legs.  

Failure - Failure implies that RCS pressure remains above the shut-off head of the LHSI 
pumps. Because the HHSI pumps are unavailable, core damage will occur.  

d. Training/Exiperience. The operators have been trained on this action.  

e. Stress. Extremely high. While a LOCA by itself would produce a relatively high level 
of stress, indications of inadequate core cooling would create an extremely high level of
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stress (threat stress).

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. The complexity of these actions is low to moderate because of the 
simple nature of the tasks and the small number of steps required.  

QUANTIFICATION 

Small LOCA 

Dia-nosis Error. Because of the time available to perform this action, a screening value of 
10-3 was assessed.  

Post-Diaganosis Error. Because frequent simulator training has;;made the operators familiar 
with performing cooldown after small LOCAs, the lower bound HEP in Table 8-5 was used.  
In addition, moderately high stress levels have been assumed. The median HEP is 0.004 
(EF=5), which results in a mean HEP of 6.5x10-3.  

Recovery. Assuming moderate dependence between the SS and the operators results in a 
median HEP of 0.15 (EF=5). The mean HEP is 0.24.  

The mean HEP for operator action ODEP (SLOCA) = 10-3 + 6.5x10-3 x 0.24 2.6x10-3.  

Intermediate LOCA 

The operator action tree depicting the failure of the operator to depressurize the RCS 
following an intermediate LOCA is shown in Figure H2.8.1. The quantification of this tree is 
described below. -The total mean HEP for operator action ODEP-S1 was calculated to be 
0.0512.  

Failure Median HEP Mean 
Node (Error Factor) HEP Source (NUREG/CR-4772)

[a] Crew Diagnoses LOCA
5.46x10-3 (EF=10) 0.0145 Table 8-2, interpolation between 

items 2 and 3.

The time available for diagnosis of the intermediate LOCA was taken as the time between 
loss of all high-head injection and the onset of degraded core cooling (i.e., RVLIS full
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range < 39 percent or core exit temperatures > 700'F). Based on the analysis performed 
for WCAP-9753 [9] for a 4-in. cold leg break, 12 min. was assumed to be the 
time available for diagnosis. Because of extensive simulator training the operators have 
received on coping with LOCAs, the lower-bound diagnosis HEP was used.  

[b] Operators Verify High-Head Safety Injection (HHSI) 
10-3 (EF=10) 2.66x10 "  Table 8-5, item 10.  

Verifying HHSI was classified as an immediate action step in emergency operating 
procedure E-0.  

[c] Inadequate Core Cooling Detected (Given Operator Verifies HHSI) 
0.05 (EF=5) 0.0807 Table 8-5, item 5 (lower bound) 

Given that the operators have diagnosed the LOCA and verified that HHSI is unavailable, 
the SRO will anticipate degraded or inadequate core cooling if all attempts to restore 
HHSI are unsuccessful. Because of the loss of HHSI, extremely high stress levels were 
assumed. However, the lower bound HEP was assigned because of the extensive training 
the operators have received.  

0.25 (EF=5) 0.403 Table 8-5, item 5 

Credit was taken for the STA monitoring the CSF status trees and confirming degraded or 
inadequate core cooling. The recovery from a failure to detect inadequate core cooling 
was classified as a dynamic action performed under extremely high stress.  

Total [c] = 0.0807 x 0.403 = 0.0325 

[d] Inadequate Core Cooling Detected (Given Operator Fails to Verify HHSI) 
0.25 (EF=5) 0.403 Table 8-5, item 5 

If the operators diagnose the LOCA but fail to monitor HHSI, credit was taken only for 
the STA detecting degraded or inadequate core cooling--the STA is required to monitor 
the critical safety functions.  

[e] Operators Perform Actions 
0.01 (EF=5) 0.0161 Table 8-5, item 4 (lower bound) 

Operator action to depressurize the RCS to establish low-head safety injection flow is 
proceduralized in functional restoration procedures FR-C.1 and FR-C.2. Therefore, this 
action was classified as a step-by-step task performed under extremely high stress.  
However, because of frequent simulator training, the lower bound HEP was used.  

0.15 (EF=5) 0.24 Table 20-17, moderate dependency
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Failure of the operators to correctly perform the required action can be recovered by the 
SS. The cue is provided by LHSL unavailability. Moderate dependence was assumed 
between the SS and the operators.  

Total [e] = 0.0161 x 0.24 = 3.9xIl0-.
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Figure ii2.8.1. Operator Action ODEP-SI -- Operator Deprebsurizes RCS For Low-Head Injection (Intermediate L,CA)

Operators Operator Inadequate Operators 
Diagnose Verifies High Head Core Cooling Perform 

LOCA Safety Iniection Detected Actions

Total 5.12E-2
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End 
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Success
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H2.9 OPERATOR ACTION ODEP-SBO--OPERATORS DEPRESSURIZE RCS TO 

REDUCE RCP SEAL LEAKAGE 

SUMMARY 

a. Task. The operators depressurize the RCS using the atmospheric steam dump valves 

(ADVs) to reduce reactor coolant loss through leaking RCP seals.  

b. Success Criteria. The operators begin to depressurize the RCS within 2 hours using all 

four ADVs.  

c. Scenario/Event Tree(s) Used. Station blackout event tree (SBO).  

ACTION 

a. Initial Conditions. The reactor is initially operating at full power. A loss of offsite 

power occurs; subsequently, all three emergency diesel generators fail. The turbine
driven AFW pump is available.  

b. Preceding Operator Actions. The operators will attempt to restore ac power.  

* c. Symptoms. All safeguards buses de-energized (buses 5A, 6A, and 2A/3A).  

d. Indications.  
"480V Safeguards Bus Undervoltage" annunciator on panel SBF-2.  
480-V bus voltmeter on panel SHF.  
480-V bus undervoltage relay lights on panel SHF.  

e. Procedural Guidance. Upon receipt of a reactor trip, the operators will enter procedure 

E-0 (Reactor Trip or Safety Injection). If the EDGs fail to start, step 3 of E-0 will direct 

the operators to enter ECA-0.0 (Loss of All AC Power) if power cannot be restored to at 

least one safeguards bus (i.e., bus 5A, 6A, or 2A/3A). If ac power is lost subsequent to 

reaching step 3 of E-0, the operators will be directed to enter ECA-0.0 from the alarm 

response procedure for 480-V safeguards bus undervoltage (ARP-5). Step 21 of ECA-0.0 
directs the operators to depressurize the intact steam generators to 195 psig.  

f. Response.  

ECA-O.0 (Rev. 7) 
Step 21.a Depressurize intact SGs to 195 psig by manually dumping steam at 

maximum rate using SG ADVs.
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PERFORMANCE SHAPING FACTORS

a. Timing.  

Time Available - The time available to begin RCS depressurization depends on the rate 
of RCS leakage through the RCP seals. Based on the analysis performed in WCAP
10541 [11], it was assumed that RCS depressurization must begin within 2 hours.  

Time Needed - Since success for this action has been defined as depressurizing the RCS 
to minimize the RCP seal leak rate, the time required is simply the time required to step 
through procedure ECA-0.0 to Step 21 and establish nitrogen backup to the ARVs. One 
hour was assumed to be required.  

b. Competing Actions/Alarms. Procedure ECA-0.0 requires the operator to stop 
depressurization if SG narrow range level cannot be maintained above 6 percent in any 
intact SG. Because of this requirement and the fact that only the turbine-driven AFW 
pump is available to provide make-up to the SGs, depressurization may have to be 
stopped temporarily to allow SG narrow range levels to increase above 6 percent. This 
phenomenon has been confirmed by actual observation during simulator exercises but 
does not have a significant impact on the quantification.  

c. Consequence of Actions.  

Success - Success delays core damage and, therefore, increases the time available to 
recover ac power. Alternatively, success decreases the probability of core damage should 
ac power be restored.  

Failure - Failure decreases the time to core damage and, therefore, the time available to 
recover ac power. Alternatively, failure increases the probability of core damage once ac 
power is restored.  

d. Training/Experience. The operators have ample experience practicing station blackout 
scenarios on the simulator.  

e. Stress. High.  

f. Skill/Rule/Knowledge-Based. Rule-based. This action is proceduralized 

g. Task Complexity. Moderate. The action to depressurize the RCS using the SGs is 
straightforward. However, the operator must monitor the SG narrow range levels and is 
required by procedure to stop depressurization if they all fall below 6 percent.  

QUANTIFICATION
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Diagnosis. Assuming that the operators are able to step through ECA-0.0 to Step 21 and 
establish the nitrogen backup to the ARVs within one hour, the time available for diagnosis is 
2 - 1 = 1 hour. From Table 8-2 (item 5) of the ASEP HRAP, the median HEP is 1,0

4 

(EF=30), which yields a mean HEP of 8.5x10-4.  

Post-Diagnosis. This action consists of a step-by-step action performed under moderately 
high stress. Because the operators are well-trained on station blackout scenarios in the 
simulator, the lower bound of Table 8-5 (item 3) of the ASEP HRAP was chosen. The 
median value is 0.004 (EF=5), which translates to a mean value of 6.5x10-3 .  

Recovery. Assuming moderate dependence between the SS and the operators results in a 
median recovery HEP of 0.15 (EF=5) and a mean recovery HEP of 0.24.  

The mean HEP for operator action ODEP-SBO = 8.5x10-4 + 6.5x10-3 x 0.24 2.4x10- 3
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H2.10 OPERATOR ACTION ODEPR--OPERATOR DEPRESSURIZES RCS FOR 
POST-LOCA COOLDOWN 

SUMMARY 

a. Task. The operator cools the RCS by opening the atmospheric or condenser steam dump 
valves and depressurizes the RCS using the pressurizer PORV or spray valves.  

b. Success Criteria. The operator depressurizes the RCS to below the shut-off head of the 
LHSI pumps.  

c. Scenario/Event Tree(s) Used. Small-small, small, and intermediate LOCAs.  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a primary system break 
occurs which results in a reactor trip and safety injection. At least one HHSI pump 
operates in the injection mode. Because of the break size, RCS pressure remains above 
the shut-off head of the LHSI pumps.  

b. Preceding Operator Actions. None required.  

c. Symptoms. RCS pressure exceeds the shut-off head of the RHR pumps.  

d. Indications. RCS pressure indicators.  

e. Procedural Guidance. Upon a reactor trip, the operators will enter procedure E-0 
(Reactor Trip or Safety Injection) and proceed through E-0 until step 30. At step 30 of 
E-0 the operators will transfer to E-i (Loss of Reactor or Secondary Coolant) on 
abnormal containment radiation, pressure, or sump level. At step 24 of E-1 the operators 
are instructed to check if RCS cooldown and depressurization are required. For small 
LOCAs, RCS pressure will be greater than 275 psig and the transfer to procedure ES-1.2 
(Post-LOCA Cooldown and Depressurization) will be made.  

f. Response.  

ES-1.2 (Rev. 6) 
Step 7 Initiate RCS cooldown to cold shutdown using condenser steam dump or ADVs, 

while maintaining cooldown rate less than 100 deg. F/hr.  

Step II Depressurize RCS to refill pressurizer using normal spray, one pressurizer 
PORV, or auxiliary spray.
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PERFORMANCE SHAPING FACTORS

a. Timing.  

Time Available - The action'must be completed before the RWST water level decreases 

to 9.2 ft. Otherwise, the operators must switch to high-head recirculation cooling. The 

time available to depressurize the RCS depends on the rate of RWST depletion which, in 

turn, depends on the break size and number of ECCS pumps running. For a 0.02 ft2 

break, a break size between small and intermediate LOCAs, 9.2 ft in the RWST is 

reached approximately 3.0 hours after the initiating event. Larger intermediate LOCAs 

which do not result in RCS depressurization to below the shut-off head of the RHR 

pumps could reach the 9.2-ft level earlier. However, assuming that the HHSI pumps 

deliver flow at their maximum flow rate (650 gpm), the low-low RWST level would not 

be reached sooner than (346,870 - 99,475)/(3 x 650) = 127 minutes, or 2.1 hours.  

Time Needed - The time required for the operators to depressurize the RCS to below the 

shut-off head of the RHR pumps depends on the availabilities of the condenser steam 

dump or atmospheric dump valves and the pressurizer spray valves or PORVs. In any 

case, the maximum cooldown rate allowed by procedures is 100 deg. F/hr.  

b. Competing Actions/Alarms. None expected.  

c. Consequence of Actions.  

Success - Success allows use of low pressure sump recirculation.  

Failure - Failure requires high pressure sump recirculation.  

d. Training/Experience. The operators have ample experienceipracticing this action on the 

control room simulator.  

e. Stress. Moderate. Core cooling and inventory control is maintained by the HHSI pumps.  

f. Skill/Rule/Knowledge-Based. Rule-based--each step is proceduralized.  

g. Task Complexity. Low.  

QUANTIFICATION 

Diagnosis Error. Because of the time available to depressurize the RCS, a screening value of 

10-3 was assessed.
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Post-Diagnosis Error. Because frequent simulator training has familiarized the operators with 
post-LOCA cooldown during small LOCAs, the lower-bound HEP in Table 8-5 of the ASEP 
HRAP was used. In addition, moderately high stress levels were assumed. The median HEP 
is 0.004 (EF=5), which results in a mean HEP of 6.5x10-3.  

Recovery. Assuming moderate dependence between the SS and the operators results in a 
median recovery HEP of 0.15 (EF=5). and a mean recovery HEP of 0.24.  

The mean HEP for operator action ODEPR = 10-3 + 6.5x10 "3 x 0.24 = 2.6x10-3
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H2.11 OPERATOR ACTION OHR--OPERATOR INITIATES HIGH-HEAD 
RECIRCULATION FLOW 

SUMMARY 

a. Task. The operator aligns the ECCS pumps for cold leg sump recirculation using 
recirculation or RHR pumps to provide suction to the HHSI pumps.  

b. Success Criteria. Success requires that one of four LHSI pumps takes suction from the 
appropriate sump and discharges to the suction of the HHSI pump.  

c. Scenario/Event Tree(s) Used. Small or intermediate LOCAs, SBO, SGTR, special 
initiators (TAC5A, TAC6A, TCCW, TSWS, TSWGR), transient (TI, T2), and MSLB 
(T4, T5).  

ACTION 

a. Initial Conditions. The reactor is at full power. A loss of reactor coolant occurs, 
resulting in a reactor trip and safety injection actuation. At least one HHSI pump 
operates in the injection mode.  

b. Preceding Operator Actions. None required.  

c. Symptoms.  
"RWST Low-Low Level" annunciator lit.  
Flow to at least two low-head injection lines less than 1200 gpm.  

d. Indications.  
RWST water level transmitter LT-920.  
Low-head injection flow transmitters FT-946A/B/C/D.  

e. Procedural Guidance. Upon receipt of a reactor trip and safety injection signal, the 
operators will enter procedure E-0 (Reactor Trip or Safety Injection). At step 30 of E-0 
the operators will transfer to E-I (Loss of Reactor or Secondary Coolant) on abnormal 
containment radiation, pressure, or sump level. If at any time (regardless of which 
procedure is in use) RWST water level falls below 9.2 ft, the operators will transfer to 
ES-1.3 (Transfer to Cold Leg Recirculation). The criterion for transferring to sump 
recirculation (9.2 ft in the RWST) is annunciated on panel SBF-2.

H-57



f. Response.  

ES-J.3 (Rev. 7) 
Step 2 Energize the following valve control circuits: 

a) 882 and 1870 at MCC-36B [PAB - 55-ft elevation].  
b) 1810, 743, and 744 at MCC-36A [PAB - 55-ft elevation].  
c) 842 and 843 at SBF- 1.  

Step 10 Reset SI.  

Step 11 Reset containment spray signal.  

Step 13 Place recirculation switch 1 to ON position.  

This action: 
1) Trips HHSI pump 32.  
2) -IsolatesHHSI pump 32 suction valves 887A/B* 
3) Trips spray pump 32 if spray pump 31 is running and closes spray pump 32 

discharge valve 866B.  

Step 13c Place HHSI pump 32 in PULLOUT.  

Step 14 Place recirculation switch 3 to ON position.  

This action: 
a) Trips both RHR pumps 31 and 32.  
b) Closes RHR suction valve 882 and discharge valve 744.  

Step 15 Close SWN-FCV-1 111 and SWN-FCV- 1112. Then start one non-essential 
SW pump.  

Step 17a Open recirculation pump header discharge valves 1802A/B.  

Step 17c Start 31 or 32 recirculation pump. If neither recirculation pump can be 
started, then start an RHR pump.  

Step 18 Go to Step 30 for high-head recirculation.  

Step 30b Place recirculation switch 5 to ON Position.  

This action: 
a) Isolates low-head recirculation header by closing valves 746, 747, 899A, and 

899B.  
b) Opens low-head to high-head valves 888A/B.
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c) Closes HHSI miniflow valves 842 and 843.  
d) Closes RHR miniflow valves 743 and 1870.  

Step 33 Place recirculation switch 8 to ON Position.  

This action: 
a) Closes spray pump test line valve 1813.  
b) Closes HHSI suction valve 1810.  

Should containment spray need to be aligned for recirculation, the following step in ES-1.3 
must be performed.  

Step 37b Open spray header valve 889B. If valve 889B will not open, open 889A.  

PERFORMANCE SHAPING FACTORS W ,.  

a. Timing. The cue for performing the switchover to cold leg recirculation is the RWST 
low-low level alarm (9.2 ft). The time at which this alarm can be anticipated varies with 
the size of the RCS break.  

m Small LOCA (8xlO-4 to 0.02 ft2) - From MAAP calculations performed for a small 
LOCA initiator (0.02 ft2), the low-low RWST water level (9.2 ft) was reached in 
181.4 minutes (3 hours). Because this break size is at the high end of the break 
spectrum for small LOCAs, the switch to sump recirculation will not occur until at 
least 3 hours have elapsed.  

a Intermediate LOCA (0.02 to 0.2 ,9) - From MAAP calculations, the switch to sump 
recirculation will occur between 51.1 minutes (for a .0.2 ft2 break with no 
containment fan coolers operating) and'3 hours (for a 0.02 ft2 break).  

Time Available - The time available to complete the switchover to cold leg recirculation 
depends on the size of the RCS break. Because the ECCS pumps require a minimum 
suction head to prevent pump cavitation and subsequent failure, it was assumed that the 
switch to sump recirculation must be completed before RWST level falls below the 
minimum required net positive suction head (NPSH).  

m Small LOCA (8.OxlO"4 to 0.02 fi2) - From MAAP calculations performed for the 0.02 
ft2 break (worst case), RWST level decreases from 9.2 ft to 2 ft in 36 minutes, at 
which point the operators are instructed to stop all ECCS pumps taking suction from 
the RWST. Insufficient NPSH will occur 10 minutes after the level falls to 2 ft if the 
pumps are not stopped or sump recirculation has not been completed. The core will 
be uncovered 1.9 hours after the pumps fail; core exit temperatures will exceed 
2200°F approximately 41 minutes after the core is uncovered.

H-59



n Intermediate LOCA (0. 02 to 0. 2 ft?) - The time available to complete the switchover 
to sump recirculation for intermediate-break LOCAs varies with the size of the break.  
For 0.02-ft2 breaks, the timing is identical to that of the small-break LOCA described 
above. MAAP runs have shown that for intermediate-size breaks (0.2 ft2) with one 
or more containment fan cooler units operating, RWST level will decrease from 
9.2 ft to 2 ft within 15 minutes. At this level the operators are instructed to stop all 
ECCS pumps taking suction from the RWST. Insufficient net positive suction head 
(NPSH) will occur approximately 5 minutes after the level reaches 2 ft, resulting in 
failure of HHSI, containment spray, and RHR pumps if the operators do not stop 
them. MAAP also showed that the core is uncovered approximately 2.1 hours (125 
minutes) after the ECCS pumps are stopped, and core exit temperatures reach 2200°F 
approximately 30 minutes thereafter. Therefore, for intermediate-break LOCAs the 
average time required to deplete the RWST (from the time the low-low level alarm is 
reached) is (20 + 46)/2 = 33 minutes.  

Time Needed - Observations made during simulator exercises indicate that approximately 
5 minutes are required to step through procedure ES-1.3 and place RS #1 to the ON 
position. Another 10 minutes are required to complete the eight-step sequence for 
switchover to sump recirculation. Therefore, a total of 15 minutes may be required 
between the time ES-1.3 is entered and sump recirculation completed.  

b. Competing Actions/Alarms. None expected for the small LOCA initiators. However, it 
was assumed that up to five annunciators may be sounding for intermediate LOCAs.  

c. Consequence of Actions.  

Success - Success implies continued core cooling using the LHSI pumps to supply sump 
water to the suction of the HHSI pumps.  

Failure - Failure results in loss of core cooling.  

d. Training/Experience. The operators have ample experience practicing this scenario on the 
control room simulator.  

e. Stress. Moderately high stress levels were assumed for this action because of the time 
available before the low RWST level (9.2 ft) is reached.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Moderate to high. This action involves a series of steps and requires 
the operator to monitor flows to determine whether to align the ECCS for low or high
head recirculation.
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QUANTIFICATION

Small LOCA 

The operator action tree depicting the failure of the operator-to initiate high-head recirculation 

flow for a small LOCA is shown in Figure H2. 11. 1. The quantification of this tree is 

described below. The total mean HEP for operator action OHR-SLOCA was calculated to be 

4.8x 10 4 .  

Failure Median HEP Mean 
Node (Error Factor) HEP Source (NUREG/CR-4772) 

[a] Crew Diagnoses LOCA 
.Negligible. 10"1 

The time available for diagnosis of a small LOCA, based on the time until the low-low 
RWST level alarm, is at least 3 hours. Because of the long time available, the diagnosis 
HEP was assumed to be negligible.  

[b] Operators Monitor RWST Level 
0.05 (EF=5) 0.081 Table 8-5, item 4.  

-Once the LOCA has been diagnosed, the primary operator will be aware of the need, to 

._monitor RWST level, as implied by procedures. This constitutes a dynamic task 
performed under moderately high stress.  

[c] Operators Note RWST Low-Low Level (Given Crew Has Diagnosed LOCA and 
Monitored RWST Level) 

Negligible l0 "1 

Given that the crew has successfully diagnosed the LOCA and monitored the RWST 
level, the probability that the operators fail to note the RWST low-low level alarm was 
considered to be negligible.  

[d] Operators Note RWST Low-Low Level (Given Crew Has Diagnosed LOCA but Failed to 
Monitor RWST Level) 

10-4 (EF=10) 2.7x 10-4  Table 8-2, interpolating between 
items 2 and 3 (lower bound).  

Once the RWST low-low level alarms, the operators will have 46 - 15 - 30 minutes to 
diagnose the need for sump recirculation. Because of the extensive training received by 
the operators on this action, the lower bound diagnosis model was used.
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[e] Operators Note RWST Low-Low Level (Given Crew Has Failed to Diagnose LOCA)
0.25 (EF=5) 0.40 Table 8-5, item 5.

If the crew fails to diagnose the LOCA, they will not be expecting the low-low RWST 

level alarm. Therefore, when this alarm sounds, it is assumed that the operators will be 

under extremely -high stress (threat stress).  

[f] Recirculation/RHR Pump Aligned and Started (Given Crew Has Diagnosed LOCA)
0.004 (EF=5) 
x 2 
0.008 (EF=5)

Table 8-5, item 3 (lower bound).  
Two critical actions.

0.0129

The operator must perform two critical, step-by-step actions: 1) open recirculation pump 
discharge valves SI-MOV-1802A/B, and 2) start recirculation pump 31 or 32. Complete 
dependence is assumed between opening the two valves because opening either valve will 
result in success. Moderately high stress levels have been assumed. Because of extensive 
training, the lower bound value of the HEP was used.

0.058 (EF=5) 0.094 NUREG/CR-1278, Equation 
10-15 in Table 20-17.

The procedure directs the operators to verify minimum core cooling flow upon 
completion of the eight-step transfer to cold leg recirculation. This satisfies the rules in 
NUREG/CR-1278 for the assessment of low dependence between the transfer and check.

0.15 (EF=5) 0.24 NUREG/CR- 1278, moderate 
dependence.

SS recovers error, assuming moderate dependence.  

Total [f] = 0.0129 x 0.094 x 0.24 = 2.9x10 4 

[g] Recirculation/RHR Pump Aligned and Started (Given Initial Failure to Diagnose LOCA)
0.01 (EF=5) 
x2 
0.02 (EF=5)

Table 8-5, item 4 (lower bound).  
Two critical actions.

0.032

Same as failure node [f], except extremely high stress levels have been assumed given 
failure to diagnose the LOCA, and no credit was given to the SRO recovering the error.  

[h] Diagnose Need for High-Head Recirculation (Given Crew Has Diagnosed LOCA)
N/A Negligible

This failure should have a negligible probability compared to the other causes of failure
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for this action. Omitting Step 18 of ES-1.3 could cause the operators to proceed directly 
to Step 19, which instructs the operators to establish low-head injection. Step 18 is a 
major step and, therefore, very unlikely to be overlooked. In addition, the operators 
should be aware of RCS pressure at the time of switchover and should realize the need 
for high-head recirculation. Assuming that the operators perform Step 19, a potential 
error mechanism could be misreading the flow indications or misinterpreting the criteria 
for high head injection. However, the flow indications for the low-head injection lines 
should indicate zero. Therefore, misinterpretation is most unlikely.  

[i] Diagnose Need for High-Head Recirculation (Given Crew Has Not Diagnosed LOCA) 
0.01 (EF=5) 0.0161 Table 8-5, item 4 (lower bound).  

Given failure to diagnose the LOCA and extremely high stress, the operators could 
potentially misinterpret the need for high-head recirculation (versus low-head 
recirculation).  

[] RS #5 Placed to ON (Given Crew Has Diagnosed LOCA) 
0.004 (EF=5) 6.46x 10"  Table 8-5, item 3 (lower bound).  

The operator must place recirculation switch #5 to the ON position. Moderately high 
stress levels were assumed. Because of extensive training, the lower bound value of the 
HEP was used.  

0.058 (EF=5) 0.094 NUREG/CR-1278, Equation 
10-15 in Table 20-17.  

The procedure directs the operators to verify minimum core cooling flow upon 
completion of the eight-step transfer to cold leg recirculation. This satisfies the rules in 
NUREG/CR-1278 for the assessment of low dependence between the transfer and check.  

0.15 (EF=5) 0.24 NUREG/CR-1278, moderate 
dependence.  

SS recovers error, assuming moderate dependence.  

Total [j] = 6.46x10-3 x 0.094 x 0.24 = 1.5x10 4 

[k] RS #5 Placed to ON (Given Initial Failure to Diagnose LOCA) 
0.01 (EF=5) 0.016 Table 8-5, item 4 (lower bound).  

Same as failure node [], except that extremely high stress levels have been assumed, and 
no credit was given to the SRO recovering the error.
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Intermediate LOCA

The operator action tree depicting the failure of the operator to initiate high-head recirculation 
flow following an intermediate LOCA is shown in Figure H2.11.2. The quantification of this 
tree is described below. The total mean HEP for operator action OHR-MLOCA was 
calculated to be 8.6x10-4.  

Failure Median HEP Mean 
Node (Error Factor) HEP Source (NUREG/CR-4772) 

[a] Crew Diagnoses LOCA 
10-4 (EF=10) 2.7x10-4  Table 8-2, item 4 (lower bound).  

The time available for diagnosis of the intermediate LOCA, based on the time until the 
low-low RWST level alarm, is between 51 minutes and 3 ,hours, depending on the size of 
the break. For quantification, 30 minutes was conservatively used. Because of extensive 
training on LOCAs, the lower bound HEP was used.  

[b] Operators Monitor RWST Level 
0.05 (EF=5) 0.081 Table 8-5, item 4.  

Once the LOCA has been diagnosed, the primary operator will be aware of the need to 
monitor RWST level, as implied by procedures. This constitutes a dynamic task 
performed under moderately high stress.  

[c] Operators Note RWST Low-Low Level (Given Crew Has Diagnosed LOCA and 
Monitored RWST Level) 

--Negligible 10" 

Given that the crew has successfully diagnosed the LOCA and monitored the RWST 
level, the probability that the operators fail to note the RWST low-low level alarm is 
considered to be negligible.  

[d] Operators Note RWST Low-Low Level (Given Crew Has Diagnosed LOCA but Failed to 
Monitor RWST Level) 

1.4x10 .3 (EF=10) 3.8x10-3  Table 8-2, interpolating between 
items 2 and 3 (lower bound).  

Once the RWST low-low level alarms, the operators will have 33 - 15 = 18 minutes to 
diagnose the need for sump recirculation. Because of the extensive training received by 
the operators on this action, the lower bound diagnosis model was used.
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[e] Operators Note RWST Low-Low Level (Given Crew Has Failed to Diagnose LOCA) 
0.25 (EF=5) 0.40 Table 8-5, item 5.  

If the crew fails to diagnose the LOCA, they will not be expecting the low-low RWST 
level alarm. Therefore, when this alarm sounds, it is assumed that the operators will be 
under extremely high stress (threat stress).  

[f] Recirculation/RHR Pump Aligned and Started (Given Crew Has Diagnosed LOCA) 

Total [f] = 2.9x104 , as per small LOCA, failure node [f].  

[g] Recirculation/RHR Pump Aligned and Started (Given Initial Failure to Diagnose LOCA) 
0.01 (EF=5) Table 8-5, item 4 (lower bound).  
x 2 Two critical actions.  
0.02 (EF=5) 0.032 

Same as smal LOCA, failure node [f].  

[h] Diagnose Need for High-Head Recirculation (Given Crew Has Diagnosed LOCA) 
Negligible 

Same as small LOCA, failure node [h].  

[i] Diagnose Need for High-Head Recirculation (Given Crew Has Not Diagnosed LOCA) 
0.01 (EF=5) 0.0161 Table 8-5, item 4 (lower bound).  

Given failure to diagnose the LOCA and extremely high stress, the operators could 
potentially misinterpret the need for high-head (versus low-head) recirculation.  

[I] RS #5 Placed to ON (Given Crew Has Diagnosed LOCA) 

Total j] = 1.5x 10, as per small LOCA, failure node [j].  

[k] RS #5 Placed to ON (Given Initial Failure to Diagnose LOCA) 
0.01 (EF=5) 0.016 Table 8-5, item 4 (lower bound).  

Same as failure node [j], except that extremely high stress levels have been assumed, and 
no credit was given to the SRO recovering the error.
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COMMENTS

Small LOCA Initiator (S2) 
It was assumed that diagnosis of the LOCA in operator action OHR-S2 is part of the same 
process as diagnosis of the LOCA in operator action ODEPR. Thus, given diagnostic error in 
operator action ODEPR, the probability of error in the diagnosis of a LOCA in operator 
action OHR-S2 = 10.' /10-3 = 102. Conversely, successful diagnosis in operator action 
ODEPR guarantees successful diagnosis of the LOCA in operator action OHR-S2. With this 
logic, the HEP for operator action OHR-S2 given the failure of operator action ODEPR can 
be determined by merging operator action trees for the two actions. A value of 2.2x 10 3 was 
calculated.  

Intermediate LOCA Initiator (Si) 
The dependency between error in diagnosing a LOCA in operator actions ODEPR and OHR
SI is similar to that between ODEPR and OHR-S2 except that the time available to diagnose 
the LOCA is less for the intermediate LOCA. The HEP for operator action OHR-SI given 
the failure of operator action ODEPR was calculated as 0.046.  

Recirculation Pump Unavailability 
The quantification performed above for operator action OHR assumed that the recirculation 
pumps were available for low pressure recirculation. However, should the recirculation 
pumps be unavailable, the operators must align the RHR pumps to take suction from the 
containment sump and deliver flow to the suction of the HHSI pumps. This aspect impacts 
the quantification of the HEP in the following manner: 

1. Turning recirculation switch #3 to the ON position becomes a critical action if the need 
for sump recirculation is not diagnosed in sufficient time to allow the switchover before 
the RWST empties.  

2. Returning recirculation switch #3 to the OFF position is also a critical action, since this 
action allows the operator to re-open the RHR pump discharge valve 744.  

3. The operators must re-open the RHR pump discharge valve 744.  

4. The operators must open the RHR pump containment sump suction valves.  

5. The operators must start the RHR pump(s).  

6. The operators must re-open HCV-638 or HCV-640 to establish flow through the RHR 
heat exchangers.  

The overall effect of the above modifications to operator action OHR is shown in Table 
H2.12.1 of Section H2.12.
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Figure H2. 11. 1. Operator Action OHR - Operator Initates IHigh-Head Recirculation Flow (Small LOCA) 
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Figure H2.11.2. Operator Action OHR - Operator Initiat,o righ-Head Recirculation Flow (Intermediate LOCA)
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H2.12 OPERATOR ACTION OLR--OPERATOR INITIATES LOW-HEAD 
RECIRCULATION FLOW 

SUMMARY 

a. Task. The operator aligns the LHSI pumps to take suction from the 
containment/recirculation sump.  

b. Success Criteria. Success requires that flow to one of four cold legs be delivered by one 
of two recirculation pumps, taking suction from the recirculation sump, or by one of two 
RHR pumps, taking suction from the containment sump.  

c. Scenario/Event Tree(s) Used. Small, intermediate, and large LOCAs, special initiators 
(TCCW and TSWS), and SGTR.  

ACTION 

a. Initial Conditions. The reactor is at full power. A loss of reactor coolant occurs, 
resulting in a reactor trip and safety injection signal. Subsequent plant response is 
conditional on the initiating event: 

Large LOCAs - At least, one RHR pump or two of three HHSI pumps inject RWST water 
into the RCS cold legs.  

Small and Intermediate LOCAs - At least one of three HHSI pumps injects RWST water 
into the RCS cold legs. One recirculation or RHR pump is available. The operator 
depressurizes the RCS to below the shut-off head of the recirculation/RHR pumps.  

The other initiating events were assumed to be bounded by the small LOCA case.  

b. Preceding Operator Actions. For small and intermediate-break LOCAs, the operator 
depressurizes the RCS to below the shut-off head of the RHR pumps. For large-break 
LOCAs, no operator actions are required prior to sump recirculation provided automatic 
actions are successful.  

c. Symptoms.  
"RWST Low-Low Level" annunciator lit.  
Greater than 1200 gpm to at least two low-head injection lines.  

d. Indications.  
RWST water level transmitter LT-920.  
Low-head injection flow transmitters FT-946A/B/C/D.
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e. Procedural Guidance. Upon receipt of a reactor trip and safety injection signal, the 
operators will enter procedure E-0 (Reactor Trip or Safety Injection). At step 30 of E-0 
the operators will transfer to E-1 (Loss of Reactor or Secondary Coolant) on abnormal 
containment radiation, pressure, or sump level. If at any time (regardless of which 
procedure is in use) RWST water level falls below 9.2 ft, the operators will transfer to 
ES-1.3 (Transfer to Cold Leg Recirculation). The criterion for transferring to sump 
recirculation (9.2 feet in the RWST) is annunciated on panel SBF-2.  

f. Response.  

ES-1.3 (Rev. 7) 
Step 2 Energize the following valve control circuits: 

a) 882 and 1870 at MCC-36B [PAB - 55-ft elevation].  
b) 1810, 743, and 744 at MCC-36A [PAB - 55-ft elevation].  
c) 842 and 843 at SBF-1.  

Step 10 Reset SI.  

Step 11 Reset containment spray signal.  

Step 13 Place Recirculation Switch 1 to ON position.  

This action: 
a) trips HHSI pump 32.  
b) isolates HHSI pump 32 suction valves 887A/B.  
c) trips spray pump 32 if spray pump 31 is running and closes spray pump 32 

discharge valve 866B.  

Step 13c Place HHSI Pump 32 in PULLOUT.  

Step 14 Place recirculation switch 3 to ON position.  

This action: 
a) Trips both RHR pumps 31 and 32.  
b) Closes RHR suction valve 882 and discharge valve 744.  

Step 15 Close SWN-FCV-1 111 and SWN-FCV- 1112. Then start one non-essential 
SW pump.  

Step 17a Open recirculation pump header discharge valves 1802A/B.  

Step 17c Start recirculation pump 31 or 32. If neither recirculation pump can be 
started, then start an RHR pump.
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Place recirculation switch 6 to ON position.

This action trips all HHSI pumps.  

Step 21 Place recirculation switch 8 to ON position.  

This action: 
a) Closes spray pump test line valve 1813.  
b) Closes HHSI suction valve 1810.  

Should containment spray be needed for recirculation, the following step in ES-1.3 must be 
performed.  

Step 37b Open spray header valve 889B. If valve 889B will not open, open 889A.  

PERFORMANCE SHAPING FACTORS 

a. Timing. The cue for the switchover to cold leg recirculation is an alarm at a 9.2 ft level 
in the RWST. The time at which this alarm is anticipated varies with the size of the RCS 
break and operator action to depressurize the RCS.  

m Small LOCA - From MAAP calculations performed for a small LOCA initiator (0.02 
ft2), the low-low RWST water level (9.2 ft) will be reached in 181.4 minutes (3 

* hours). Because this break size is at the high end of the break spectrum for small' 
LOCAs, the switchover to sump recirculation will not be made until at least 3 hours 
have elapsed.  

, Intermediate LOCA Without Containment Sprav Actuation - Intermediate LOCAs 
were analyzed assuming that the break is in the high end of the spectrum (0.2 ft2). A 
large break size increases the rate of RWST depletion and, therefore, decreases the 
time available for the operators to switch to sump recirculation. In addition, for 
sequences with one or more containment fan cooler units operating, MAAP runs have 
shown that containment spray will not be actuated (i.e., containment pressure remains 
below 37.2 psia). The low-low RWST level is reached in 69 minutes.  

* Intermediate LOCA With Containment Sprav Actuation - Without containment fan 
coolers operating, containment spray will be actuated at 14 minutes, causing the low
low RWST level to be reached in 51 minutes.  

* Large LOCA - Assuming that the HHSI, RHR, and containment spray pumps deliver 
their design flow rates (400 gpm, 3000 gpm, and 3120 gpm, respectively), the low
low RWST level will he reached in (346,870 - 99,475)/(3 x 400 + 2 x 3000 + 2 x 
3120) = 18 minutes. However, for large LOCAs, the design pump flow rates may be
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exceeded, resulting in more rapid RWST depletion. To obtain a more realistic 
estimate of time to depletion, calculations were performed using the MARCH code.  
These results showed that the low-low RWST level is reached at approximately 16 
minutes after the initiating event, which is comparable to the hand calculation.  

Time Available - The time available to complete the switchover to cold leg recirculation 
depends on the size of the RCS break.  

m Small LOCA with Depressurization - The time available for this scenario differs from 
the small LOCA scenario requiring high-pressure recirculation (Operator Action 
OHR) in that depressurization of the RCS to below the shut-off head of the RHR 
pumps will deplete the RWST more rapidly. Although the operators are instructed to 
shut off the RHR pumps in E-1 (Step 20) prior to depressurization if RCS pressure is 
stable or increasing, once RCS pressure is below the shut-off head of the RHR 
pumps, the operators will restart the pumps. Therefore, at the low-low RWST level, 
the rate of RWST depletion in this scenario will be greater than for the small LOCA 
scenario without RCS depressurization. For this reason;,gthis action was 
conservatively modeled using the HEP derived for the intermediate LOCA without 
containment spray actuation (see below).  

m Intermediate LOCA Without Containment Spray Actuation - MAAP runs have shown 
that for intermediate-size breaks (0.2 ft2) with one or more containment fan cooler 
units operating, RWST level will decrease from 9.2 ft to 2 ft within 15 minutes, at 
which time the operators are instructed to stop all ECCS pumps taking suction from 
the RWST. Should they fail to do so, insufficient net positive suction head (NPSH) 
and failure of the HHSI, containment spray, and RHR pumps will occur 
approximately 5 minutes after the level reaches 2 ft. MAAP runs also showed that 
the core is uncovered approximately 2.1 hours (125 minutes) after the ECCS pumps 
are stopped, and core exit temperatures reach.2200°F approximately 30 minutes 
thereafter. To be conservative, it was assumed that recirculation must be established 
before the core is uncovered. Therefore, the operators have 15 + 125 = 140 minutes 
to establish sump recirculation assuming that the pumps are stopped when RWST 
level reaches 2 ft. If the operators do not stop the ECCS pumps, the RHR pumps 
will fail and only the recirculation pumps will be available for sump recirculation.  

m Intermediate LOCA With Containment Spra Actuation - MAAP runs have shown 
that for intermediate-size breaks (0.2 ft2) with no containment fan cooler units 
operating, RWST level will decrease from 9.2 ft to 2 ft within 10.7 minutes, at 
which time the operators are instructed to stop all ECCS pumps taking suction from 
the RWST. Should they fail to do so, insufficient net positive suction head (NPSH) 
and failure of the HHSI, containment spray, and RHR pumps will occur 
approximately 3.1 minutes after the level reaches 2 ft. MAAP runs also showed that 
the core is uncovered approximately 2.0 hours (118 minutes) after ECCS pumps are 
stopped, and core exit temperatures reach 2200OF approximately 26 minutes
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thereafter. To be conservative, it was assumed that recirculation must be established 
before the core is uncovered. Therefore, the operators have 11 + 118 = 129 minutes 
to establish sump recirculation assuming that the pumps are stopped when RWST 
level reaches 2 ft. If the operators do not stop the ECCS pumps, the RHR pumps 
will fail and only the recirculation pumps will be available for sump recirculation.  

a Large LOCA - Assuming that the HHSI, RHR, and containment spray pumps deliver 
*their maximum flow (650 gpm, 5500 gpm, and 3120 each, respectively), the empty 

level (0 ft, or 13,902 gallons) will be reached in 85,573/(3 x 650 + 2 x 5500 + 2 x 
3120) = 4.5 minutes from the time at which the 9.2-ft level is reached. If the 
operator does not stop the pumps taking suction from the RWST at this time, those 
pumps will cavitate and fail. MARCH predicts that core melt will begin 
approximately 34 minutes later.  

Time Needed - Observations made during simulator exercises indicate that approximately 
5 minutes are required to step through procedure ES- 1.3 and place RS #1 to the ON 
position. Another 10 minutes are required to complete the eight-step sequence for 
switchover to sump recirculation. Therefore, a total of 15 minutes may be required 
between entry into ES-1.3 and the completion of sump recirculation.  

b. Competing Actions/Alarms. It was assumed that up to five annunciators could be 
sounding at the time of sump switchover for large LOCA initiators. In addition, the 
operators may be prompted to make a transition to FR-P. 1 (Response to Imminent 

,Pressurized Thermal Shock Conditions). However, if a low-low RWST level occurs, ES
1.3 takes precedence over FR-P. 1.  

c. Consequence of Actions.  

Success -- Success results in continued core cooling and RCS make-up with the 
recirculation/RHR pumps taking suction from the appropriate sumps and delivering flow 
to the RCS cold legs.  

Failure - Failure results in a loss of core cooling.  

d. Training/Experience. The operators have ample experience practicing this scenario on the 
control room simulator.  

e. Stress. For large-break LOCAs, extremely high stress levels were assumed. For small 
and intermediate-break LOCAs, moderately high stress levels were assumed because of 
the longer time available before the RWST low level (9.2 ft) is reached.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Moderate to high. This action involves a series of steps and requires
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the operator to monitor flows to determine whether to align the ECCS for low-head or 

high-head recirculation.  

QUANTIFICATION 

Small LOCA With Depressurization 

For the reasons described above, this action was conservatively assigned the HEP calculated 
for the intermediate LOCA. The operator action tree depicting the failure of the operator to 
initiate low-head recirculation during a small LOCA is shown in Figure H2.12.1.  

Intermediate LOCA 

The operator action tree depicting the failure of the operator to initiate low-head recirculation 
during an intermediate LOCA is shown in Figure H2.12.1. Error in the diagnosis of a LOCA 
was not depicted in the tree as operator action OLR follows operator action ODEPR which 
itself requires successful diagnosis of a LOCA. The total HEP for operator action OLR was 
calculated to be 3.Ox 104.  

Failure Median HEP Mean 
Node (Error Factor) HEP Source (NUREG/CR-4772) 

[a] Operators Monitor RWST Level 
0.05 (EF=5) 0.081 Table 8-5, item 4.  

Once the LOCA has been diagnosed, the primary operator -will be aware of the need to 
monitor RWST level, as implied by procedures. This constitutes a dynamic task 
performed under moderately high stress.  

[b] Operators Note RWST Low-Low Level (Given Crew Has Monitored RWST Level) 
Negligible 10"5 

Given that the crew has successfully diagnosed the LOCA and monitored the RWST 
level, the probability that the operators fail to note the RWST low-low level alarm is 
considered to be negligible.  

[c] Operators Note RWST Low-Low Level (Given Crew Failed to Monitor RWST Level) 
2xl0 "6 (EF=30) 1.7xl0 "5  Table 8-2 (lower bound).  

With a recirculation pump available, the time available to establish low-head recirculation
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cooling is equal to the time required to deplete the RWST (15 minutes) plus the time to 
core uncovery (125 minutes). Therefore, the total time available to diagnose the need for 
low-head sump recirculation is 15 + 125 - 15 = 125 minutes. The lower bound diagnosis 
HEP was used because of the extensive training received by the operators on this action.

[d] Recirculation/RHR Pump Aligned and Started
0.004 (EF=5) 
x 2 
0.008 (EF=5)

Table 8-5, item 3 (lower bound).  
Two critical actions.

0.0129

The operator must perform two critical, step-by-step actions: 1) open recirculation pump 
discharge valves SI-MOV-1802A/B, and 2) start recirculation pump 31 or 32. Complete 
dependence between opening the two valves was assumed because opening either valve 
will result in success. Moderately high stress ,levels have been assumed. Because of 
extensive training, the lower bound value of the HEP was used.

0.058 (EFt=5) 0.094 NUREG/CR- 1278, Equation 
10-15 in Table 20-17.

The procedure directs the operators to verify minimum core cooling flow upon 
-completion of the eight-step transfer to cold leg recirculation. This satisfies the rules in 
NUREG/CR-1278 for the assessment of low dependence between the transfer and check.

0.15 (EF=5) 0.24 NUREG/CR-1278, Equation 
10-16 in Table 20-17.

'SS recovers error, assuming moderate dependence between the SS and the operators.: 

Total (d) = 0.0129 x 0.094 x 0.24 = 2.9xlO.  

Large LOCA 

The operator action tree depicting the failure of the operator to initiate low-head recirculation 
following large LOCAs is shown in Figure H2.12.3. The quantification of this tree is 
described below. The total mean HEP for this action was calculated to be 4.4x 10"3.  

Failure Median HEP Mean 
Node (Error Factor) HEP Source (NUREG/CR-4772)

[a] Crew Diagnoses LOCA 
2.1x10 "3 (EF=10) 5.6x 10-3 Table 8-2 (lower bound).
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The time available for diagnosis was based on the time at which the low-low RWST level 
is reached, approximately 16 minutes.  

[b] Operators Monitor RWST Level 
0.25 (EF=5) 0.40 Table 8-5, item 5.  

Once the LOCA has been diagnosed, the primary operator will be aware of the need to 
monitor RWST level, as implied by procedures. This constitutes a dynamic task 
performed under extremely high stress. (Extremely high stress was assigned based on 
Table 8-1, item 10.e).  

[c] Operators Note RWST Low-Low Level (Given Crew Has Diagnosed LOCA and 
Monitored RWST Level) 

Negligible 10"5 

.,Given that-the crew has successfully diagnosed the LOCA-and monitored the RWST 
level, the probability that the operators fail to note the RWST low-low level alarm is 
considered to be negligible.  

[d] Operators Note RWST Low-Low Level (Given Crew Has Diaanosed LOCA but Failed to 
Monitor RWST Level) 

10.3 (EF-10) 2.7x10 "3  Table 8-2, item 3 (lower bound).  

With a recirculation pump available, the time available to establish low-head recirculation 
cooling is equal to the time required to deplete the RWST (4.5 minutes) plus the time to 
core uncovery (30 minutes). Therefore, the total time available to diagnose the need for 
low-head sump recirculation is 5 + 30 - 15 = 20 minutes. The lower bound diagnosis 
HEP was used because of the extensive training received by the operators on this action.  

[e] Operators Note RWST Low-Low Level (Given Crew Has Failed to Diagnose LOCA) 
0.25 (EF=5) 0.40 Table 8-5, item 5.  

If the crew fails to diagnose the LOCA, they will not be expecting the low-low RWST 
level alarm. Therefore, when this alarm sounds, it is assumed that the operators will be 
under extremely high stress (threat stress).  

[f] Recirculation/RHR Pump Aligned & Started (Given Crew Has Diagnosed LOCA) 
0.01 (EF=5) Table 8-5, item 4 (lower bound).  
x2 Two critical actions.  
0.02 (EF=5) 0.0323 

The operator must perform two critical, step-by-step actions: 1) open recirculation pump 
discharge valves SI-MOV-1802A/B, and 2) start recirculation pump 31 or 32. Complete
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dependence is assumed between opening the two valves because opening either valve will 
result in success. Extremely high stress levels were assumed due to the presence of a 
large LOCA. Because of extensive training, the lower bound value of the HEP was used.

0.069 (EF=5) 0.111 NUREG/CR- 1278, Equation 
10-15 in Table 20-17.

The procedure directs the operators to verify minimum core cooling flow upon 
completion of the eight-step transfer to cold leg recirculation. This satisfies the rules in 
NUREG/CR-1278 for the assessment of low dependence between the transfer and check.

0.16 (EF=5) 0.26 NUREG/CR- 1278, Equation 
10-16 in Table 20-17.

SS recovers error, assuming moderate dependence between the SS and the operators.  

Total [f] = 0.0323 x 0.111 x 0.26 = 9.3x10 " .  

[g] Recirculation/RHR Pump Aligned & Started (Given Initial Failure to Diagnose LOCA)
0.01 (EF=5) 
x 2 
x 2 
0.04 (EF=5)

Table 8-5, item 4 (lower bound).  
Two critical actions.  
Doubling rule for time stress.

0.065

".Same action as failure node [f], except no credit was taken for recovery and the HEP was 
'doubled to account for time stress.  

A summary of the quantitative results for operator actions OLR and OHR (from Section 
H2.11) are shown in Table H2.12.1.  

COMMENTS 

The quantification of operator action OLR was performed assuming that the recirculation 
pumps are available for low pressure recirculation. However, should the recirculation pumps 
be unavailable, the operators must align the RHR pumps to take suction from the containment 
sump. This aspect changes the quantification of the human error probability in the following 
manner: 

1. Turning recirculation switch #3 to the ON position, or stopping the RHR pumps before 
the RWST depletes, becomes a critical action.  

2. Returning recirculation switch #3 to the OFF position also is a critical action, since this
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action allows the operator to re-open the RHR pump discharge valve 744.  

3. The operators must re-open the RHR pump discharge valve 744.  

4. The operators must open the RHR pump suction valves (from the sump).  

5. The operators must start the RHR pump(s).  

6. The operators must re-open HCV-638 and/or HCV-640 to establish flow through the 
RHR heat exchanger(s).  

The net effect of the above modifications to operator action OLR is shown in Table H2.12.1.
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Figure H2.12.1. Operator Action OLR - Operator Initiates Low-Head Recirculation Flow (Small or Intermediate LOCA)

Operators Operators Recirc/RHR 
Monitor Note RWST Pump Aligned 
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Figure H2.12.2. Operator Action OLR - Operator Initiates Low-Head Recirculation Flow (Large LOCA)
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Table H2.12.1. Summary of Results ._ Switchover to Sump Recirculation

[ I ] The total mean HEP was calculated using an internal recirculation system unavailability of 2.88E-3.
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Recirculation and RHR Pump Status Total 

Recirc & RHR Only Recirc Only RHR Mean 

Scenario Pumps Available Pumps Available Pumps Available HEP [1] 

HHR- SLOCA 4.8E-4 4.8E-4 2.2E-3 4.8E-4 

HHR - MLOCA 8.6E-4 8.6E-4 2.3E-3 8.6E-4 

LHR- SLOCA 3.OE-4 3.OE-4 9.2E-3 3.3E-4 

LHR- MLOCA 3.OE-4 3.OE-4 9.2E-3 3.3E-4 

LHR - LLOCA 4.4E-3 4.4E-3 0.28 5.2E-3



H2.13 OPERATOR ACTION ORCS--OPERATOR PERFORMS EARLY (ORCS-E) 
OR LATE (ORCS-L) RCS COOLDOWN AND DEPRESSURIZATION 

SUMMARY 

a. Task. The operators depressurize the RCS using the intact steam generators to reduce 
and eventually terminate flow into the faulted steam generator.  

b. Success Criteria. The operators reduce RCS pressure to a value at or below the pressure 
of the faulted steam generator.  

c. Scenario/Event Tree(s) Used. SGTR.  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a steam generator tube 
ruptures.  

b. Preceding Operator Actions. The operators will isolate flow to and from the faulted 
steam generator.  

c. Symptoms. RCS pressure greater than faulted SG pressure.  

d. Indications.  
Core exit thermocouples.  
SG pressure indicators.  
RCS pressure indicators.  

e. Procedural Guidance. Upon receipt of a reactor trip and safety injection signal, the 
operators will enter procedure E-0 (Reactor Trip or Safety Injection). Step 29 of E-0 will 
transfer the operators to E-3 (Steam Generator Tube Rupture) on indication of abnormal 
condenser air ejector, SG blowdown, or main steam line radiation.  

f. Response.  

E-3 (Rev. 7) 
Step 20 Initiate RCS cooldown.  

a. Determine required core exit temperature (based on ruptured SG pressure).  
b-c. Dump steam to condenser (or atmosphere) from intact SGs at maximum 

achievable rate until core exit temperatures are less than the required 
temperature from Step 20.a.  

d. Stop RCS cooldown.
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e. Maintain stable RCS temperature.

Step 24 Depressurize RCS to minimize break flow and refill pressurizer using 
pressurizer spray. If spray not available, perform Step 25.  

Step 25 Depressurize RCS using pressurizer PORV to minimize break flow and refill 
pressurizer.  

PERFORMANCE SHAPING FACTORS 

a. Timing: MAAP code runs were performed for a SGTR to determine the time available 
to the operators to successfully cool down and depressurize the RCS. The following 
conditions were analyzed: 

m AFW Flow Isolated - The MAAP code predicts that ifithe operators isolate AFW 
flow to the faulted steam generator at 20 minutes after reactor scram, the faulted SG 
will overfill 12 minutes thereafter.  

* AFW Flow Not Isolated (High-Head Safety Injection Available) - MAAP predicts 
that should the operator fail to isolate feedwater flow to the faulted SG, the faulted 
SG will overfill 22 minutes after reactor scram. Alternatively, if the operators 
successfully isolate flow to the faulted SG but do not cool and depressurize the RCS 
in a timely manner, SG overfill will also occur, resulting in the release of water 
through the secondary safety valves. It was assumed that should this occur, the 
valves will fail to reclose and leakage can only be terminated if the RCS is cooled 
down and depressurized to cold shutdown conditions before RWST depletion.  
MAAP code runs showed that for an initial leak rate of 400 gpm through the 
ruptured tube, RWST depletion occurs at 8 hours.  

m High-Head Safety Iniection Unavailable - Should HHSI be unavailable, the operator 
must initiate RCS cooldown using the intact steam generators to allow the 
accumulators to inject coolant and ensure adequate core cooling until low-head 
injection is possible. MAAP predicts that core damage will occur at 7 hours. The 
timing for core damage is taken from a MAAP run in which a 400 gpm RCS break 
and no emergency core cooling were assumed.  

Time Needed 

m AFW Flow Isolated - The time required to cooldown and depressurize the RCS is 
based upon exercises conducted using the control room simulator. These exercises 
show that with RCPs tripped, the time required to cool and depressurize the RCS to 
below the ruptured SG pressure is approximately 12 minutes. Tripping the RCPs 
requires use of a pressurizer PORV for depressurization, since the spray valves are
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inoperable. Should the RCPs trip, the time requid-0 fOT ,itpr!,ssurization is less.  

With the RCPs running, cooldown can be accornpbsd' :. re rapidly, while use of 

the spray valves instead of the PORV results in i longer tili- to depressurization.  

The net effect, however, is that cooldown and depres3urizaiion can be accomplished 

more quickly (< 12 minutes) with the RCPs running. For ,,- -,nservatism, 12 minutes 

was assumed to be the time required.  

N AFW Flow Not Isolated (High-Head Safety Injection Available) - It is assumed that 

the operators need 2 hours to bring the RCS to RHR entry conditions (assuming a 

cooldown rate of 100 deg. F/hr) and an additional 3 hours to bring the reactor to cold 

shutdown (assuming a cooldown rate of 50 deg. F/hr). Therefore, the operator must 

initiate cooldown within 8 - 2 - 3 = 3 hours after reactor scram to terminate RCS 

leakage before RWST depletion.  

* High-Head Safety Injection Unavailable - At least one hour is needed for RCS 

cooldown to 650 psig, the pressure at which the accumulators will inject coolant into 

the RCS. Once the accumulators have injected, it was assumed that an additional 

hour is required to bring the RCS to below the shut-off.head of the RHR pumps.  

Therefore, the latest time at which cooldown can be initiated is 7 - I - 1 = 5 hours 

(assuming a cooldown rate of 100 deg. F/hr).  

b. Competing Actions/Alarms. None expected.  

c. Consequence of Actions.  

Success - Success terminates RCS flow into the faulted steam generator.  

Failure - Failure results in continued leakage of RCS inventory into the faulted steam 

generator. The steam generator will eventually overfill, causing a direct release into the 

environment through the atmospheric dump or safety valves. The RWST will eventually 

deplete and, with no alternative source of water for the ECCS pumps, core damage will 

result.  

d. Training/Experience. The operators have substantial experience practicing this scenario 

on the control room simulator and are well aware of the need to perform this action in a 

timely manner.  

e. Stress. Moderately stress levels are assumed.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Moderate.
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QUANTIFICATION

Operator Action ORCS-E 

Diagnosis. Diagnosis was modeled in the quantification of bperator action SGISO, which 
assumes that feed flow to the faulted SG must be isolated within 20 minutes of the reactor 
trip. The 20-minute time window is based on 32 minutes required to overfill the SG and 12 
minutes to cooldown and depressurize the RCS. For sequences in which the operators are 
unsuccessful in preventing overfill, it was assumed that the operators must cool and 
depressurize the RCS to cold shutdown conditions to terminate RCS leakage into the faulted 
SG. Because the time available to diagnose and perform this action is very long (at least 7 
hours), the diagnosis HEP was considered to be negligible.  

Post-Diagnosis. Post-diagnosis human error was quantified using Table 8-5 (item 3)-
performing a critical step-by-step task under moderately high stress. The median HEP is 0.02 
with an error factor of 5. However, because the operators have been well-trained on this 
action, the lower bound of the HEP (0.004) was assigned. The'resultant mean HEP is 
6.5x 10"3.  

Recovery. Assuming high dependence between the SRO and the board operator and moderate 
dependence between the SS and board operator, the median recovery HEPs are 0.5 (EF=5) 
and 0.15 (EF=5), respectively. The mean recovery HEPs for the SRO and SS are 0.81 and 
0.24, respectively.  

The, mean HEP for operator action ORCS-E = 6.5x10-3 x 0.81 x 0.24 = 1.3x10-3.  

Operator Action ORCS-L 

* Faulted SG Isolated (Overator Action SGISO Successful With Subsequent Failure of 
Operator Action ORCS-E). If operator action SGISO is successful, diagnosis in operator 
action ORCS-E was also assumed to be successful. Thus, failure of operator action 
ORCS-E was presumed to be caused by post-diagnosis human error. This failure has the 
same result as a failure of operator action SGISO--the faulted steam generator is 
overfilled and water is released through the secondary side safety valve. Although there 
is some dependency between the failures of early and late cooldown/depressurization, 
because much more time is available for late cooldown/depressurization and recovery is 
possible even after steam generator overfill, low dependency between early and late 
cooldown/depressurization was assumed. Equation 10-15 in Table 20-17 yields a non
recovery probability of (1+19 x 1.3 x 103)/20 = 0.05. Therefore, the probability that the 
operators fail to perform both early and late cooldown/depressurization given successful 
isolation of flow to the faulted steam generator is: 

ORCS-E x ORCS-L (given SGISO success) = 1.3x10-3 x 0.05 = 6.5x10"5 .
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* Faulted SG Overfilled (Operator Action SGISO Failed). Diagnosis failure in operator 
action SGISO was assumed to increase the likelihood of diagnosis failure in operator 
action ORCS-L. The time available for diagnosis of the SGTR in ORCS-L is 3 hours, or 
180 minutes. The lower bound median diagnosis HEP from Table 8-2 of NUREG/CR
4772 is 4.6x10-6 (EF=30), which results in a mean diagnosis HEP of 3.9x10-5. The post
diagnosis HEP is the same-as that for ORCS-E (ie., 1.3x10-3). The mean HEP for 
operator action ORCS-L (given failure to isolate flow to the faulted steam generator) is: 

ORCS-L (given SGISO failed) = [3.9x10-5 + (2.7x103)(1 - 3.9x10-5/2.7x10 -3 ) 

(1.3x10-3) + (1 - 2.7x10-3)(1.25x10"3)(1.3x10-3)] + 3.9x10 -3 = 0.01
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H2.14 OPERATOR ACTION RHR-SD--DECAY HEAT REMOVAL PROVIDED BY 
RHR SHUTDOWN COOLING 

SUMMARY 

a. Task. The operator establishes RHR operation for normal shutdown cooling by opening 
the hot leg suction isolation valves, adjusting the flow control valves downstream of the 
RHR heat exchangers, and starting an RHR pump.  

b. Success Criteria. Success requires that one RHR pump take suction from the RCS hot 
leg and discharge to one of four RCS cold legs.  

c. Scenario/Event Tree(s) Used. Small-small LOCA and SGTR. This action is modeled for 
sequences in which the operator has cooled and depressurized the RCS to less than 450 
psig and 350 0F, with support to at least one RHR pump available.  

ACTION 

a. Initial Conditions. While the reactor is at full power, a loss of reactor coolant occurs.  
The loss is sufficient to initiate an SI signal, but not enough to actuate containment spray.  
The reactor is tripped and SI actuated. The RCS pressure remains above the shut-off 
head of the RHR pumps. At least one HHSI pump starts and injects RWST water, and at 
least one RHR pump starts and runs in minimum flow.  

b. Preceding Operator Actions. The operator has cooled and depressurized the RCS to less 
than 450 psig and 350'F.  

c. Symptoms. RCS pressure <450 psig and RCS temperature <350°F.  

d. Indications.  
Flow indication (FI-638 and FI-640).  
Temperature indication (TE-639 and TE-641).  
RCS temperature and pressure indication.  

e. Procedural Guidance. Upon a reactor trip, the operators will enter procedure E-0 
(Reactor Trip or Safety Injection) and proceed through E-0 until step 30. At step 30 of 
E-0 the operators will transfer to E-1 (Loss of Reactor or Secondary Coolant) on 
indication of abnormal containment radiation, pressure, or sump level. At step 24 of E-1, 
the operators are instructed to check if RCS cooldown and depressurization are required.  
For small LOCAs or SGTRs, RCS pressure will be greater than 275 psig and the transfer 
to procedure ES-1.2 (Post-LOCA Cooldown and Depressurization) will be made. Step 25 
of ES-1.2 will instruct the operators to check if the RHR system can be placed in service.
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If RCS temperature is less than 350'F and RCS pressure is less than 450 psig with 

adequate power available to at least one RHR pump, then the RIHR system will be placed 

in service as dictated by system operating procedure SOP-RHR-1 (Residual Heat Removal 

System).  

f. Response.  

SOP-RHR-1 (Rev. 10) 
Step 4.2.4 Open component cooling water valves (822A for RHR pump 31; 822B for 

RHR pump 32).

Step 4.2.10 

Step 4.2.11 

Step 4.2.12 

Step 4.2.13 

Step 4.2.18

Isolate the RHR loop from the RWST by closing valve 882.  

Unlock and Open the manual containment isolation valve AC-732 (located at 

the 55-ft elevation in the PAB piping penetration area). Energize and open 

motor-operated RHR pump suction valves AC-730 and AC-731 (at MCC

36A and 36B, respectively--55-ft elevation i' the PAB).  

Close the RHR heat exchanger discharge hand flow control valves HCV-638 

and 640.  

Start an RHR pump.  

Adjust the RHR heat exchanger discharge hand flow control valves HCV

638 and HCV-640 to give the desired RCS cooldown rate.

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - Considerable time is available for aligning RHR for normal cooldown 

since the AFW System can maintain RCS pressure and temperature at RHR cut-in 

conditions. However, the operators must establish RHR cooling before a low level 

(9.2 ft) is reached in the RWST.  

Time Needed - The alignment to normal RHR cooldown can be accomplished within 30 

minutes.  

b. Competing Actions/Alarms. None expected.  

c. Consequence of Actions.

Success - Success implies successful long-term RHR shutdown cooling.
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Failure - Failure requires switchover to cold leg recirculation when the RWST water 
level reaches the low-low setpoint.  

d. Training/Experience. This action is performed during normal plant trips in which the 
plant is brought to cold shutdown conditions and during refuelling outages.  

e. Stress. Normal. While the stress levels could initially be high, by the time normal RHR 
cooldown is to be performed (> 4 hrs), the operators will be under considerably less 
stress with the plant in a stable condition. Because this action is part of the normal 
operating procedures, there would be very little reluctance to perform it.  

f. Skill/Rule/Knowledge-Based. This action is both rule- and skill-based. The operators 
have experience in performing the action, and each step is proceduralized.  

g. Task Complexity. This action has moderate complexity. However, the operators have 
considerable experience in performing it.  

QUANTIFICATION 

Quantification of operator action RHR-SD is described below. The total mean HEP for this 
action was calculated to be 9.3x 10-4 .  

Median HEP Mean 
(Error Factor) HEP Source (NUREG/CR-4772) 

Diagnosis Error 
Negligible due to the long time available for this action.  

Post-Diagnosis Error 
0.004 (EF=5) Table 8-5, item 3 (lower bound).  
x 6 6 critical actions.  
0.024 (EF=5) 0.039 

Recovery 
Should the operators make a error in aligning the RHR system for shutdown cooling, 
sufficient time will be available for the operators to identify the error. The indications of a 
loss of shutdown cooling are increasing RCS temperature and pressure. A recovery factor of 
0.0614 (EF=5) was used for recovery at a subsequent step in the procedure, assuming low 
dependence. The mean recovery factor is 0.099. In addition, assuming moderate dependence 
between the SS and the others gives a median HEP of 0.15 (EF=5) and a mean HEP of 0.24.  

The mean HEP for operator action RHR-SD = 0.039 x 0.099 x 0.24 = 9.3x10 4
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H2.15 OPERATOR ACTION RV--OPERATOR STOPS SAFETY INJECTION FLOW 
TO PREVENT PRESSURIZED THERMAL SHOCK 

SUMMARY 

a. Task. The operators terminate safety injection flow.  

b. Success Criteria. Safety injection flow is terminated.  

c. Scenario/Event Tree(s) Used. MSLB (T4, T5).  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a main steam line breaks.  
The, RCS cools down. Subsequently, an SI signal is generated.  

b. Preceding Operator Actions. No operator actions are required if all other systems operate 
as designed.  

c. Symptoms. "RED" Path on Critical Safety Function "INTEGRITY".  

d. Indications.  
RCS cold leg temperature indicators.  
RCS pressure indicators.  

e. Procedural Guidance. Upon a reactor trip, the operators will enter procedure E-0 
(Reactor Trip or Safety Injection). Since a safety injection signal will have been 
generated, the operators will continue in E-0 until they reaclhstep 28. Step 28 of E-0 
directs the operator to go to E-2 (Faulted Steam Generator Isolation) if any SG 
depressurizes in an uncontrolled manner or is completely depressurized. Upon exiting 
E-0, the STA is instructed to monitor the critical safety functions (CSFs). An 
"ORANGE" or "RED" condition on the "INTEGRITY" CSF status tree will cause the 
operators to enter functional restoration procedure FR-P. 1 (Response to Imminent 
Pressurized Thermal Shock Conditions). If the SI termination criteria are met (i.e., RCS 
subcooling greater than 70OF and RVLIS full range level greater than 62 percent), the 
HHSI pumps will be stopped as dictated by step 12 of FR-P.1.  

f. Response.  

FR-P. 1 (Rev. 5) 
Step 7 Reset SI.  
Step 12 Stop SI pumps and place in AUTO.
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PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - 30 minutes.  

Time Needed - 10 minutes, including time required to reach Step 12 of FR-P. 1 and stop 
SI pumps.  

b. Competing Actions/Alarms. All anticipated actions/alarms are related to this action.  

c. Consequence of Actions.  

Success - Success precludes a challenge to reactor vessel integrity by pressurized thermal 
"shock .(PTS).  

Failure - Failure results in a challenge to reactor vessel integrity by PTS.  

d. Training/Experience. The operators are well trained in this action.  

e. Stress. Moderately high.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Low.  

QUANTIFICATION 

Diagnosis Error. The time available for diagnosis is 30 - 10 = 20 minutes. The median HEP 
was estimated using Table 8-2 (item 3) of NUREG/CR-4772. Because the operators are well
trained on this action, the lower bound median HEP (0.001) was used. The mean HEP is 
2.7x10-3..  

Post-Diagnosis Error. Terminating high-head safety injection is a step-by-step action 
performed under moderately high stress. In addition, because frequent simulator training has 
made control room operators very familiar with this action, the lower bound of the estimated 
HEP in Table 8-5 (item 3) was used. The mean HEP is 6.5x10-3 .  

Recovera. Assuming moderate dependence between the SS and the other operators gives a 
median HEP of 0.15 (EF=5) and a mean HEP of 0.24.  

The mean HEP for operator action RV = 2.7x10 "3 + 6.5x10-3 x 0.24 = 4.3x10-3 .
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COMMENTS

For steam line break accident sequences, diagnosis in operator action RV was assumed to be 
part of the same process as diagnosis to isolate flow to the faulted SG (operator action MSGI) 
but with more time available. Thus, given diagnostic error in operator action MSGI, the 
probability of diagnostic error in operator action RV = 

2.73x10-3 - 2.66x 10-2 = 0.103 

However, the absence of diagnostic error in operator action MSGI was not held to diminish 
the probability of diagnostic error in operator action RV.  

Thus, the HEP for operator action RV given the failure of operator action MSGI is 

MSGI x RV MSGI = MSGIrRV, or 

0.0329 x RVjMSGI = 2.73x10-3 + (2.66x10-2)(1 - 0.103)(1:6x10-3) + 

(1 - 2.66x10" )(6.5x10-3)(4.3x10-1) = 2.80x10-3 

RVIMSGI = 0.085
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H2.16 OPERATOR ACTION SGISO--OPERATORS ISOLATE RUPTURED STEAM 
GENERATOR (SGTR) 

SUMMARY 

a. Task. The operators isolate flow to and from the faulted steam generator.  

b. Success Criteria. The operators isolate feedwater flow to the faulted steam generator and 

close the associated main steam isolation valve (MSIV) and atmospheric dump valve 
(ADV).  

c. Scenario/Event Tree(s) Used. SGTR.  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a steam generator tube 
rupture occurs.  

: b. Preceding Operator Actions. None.  

c. Symptoms.  
Condenser air ejector radiation abnormal.  
SG blowdown radiation abnormal.  
Increasing level in one SG.  
Decreasing pressurizer level and pressure.  

d. Indications.  
"Process Monitor High Radiation" annunciator on panel SBF-2.  
"R15 Condenser Air Ejector" alarm on the radiation monitoring control cabinet.  
"R19 Steam Generator Blowdown" alarm on the radiation monitoring control cabinet.  
Condenser air ejector radiation monitor RM015.  
Steam generator blowdown radiation monitor RM019.  
Main steam radiation monitors RM062A, B, C, and D (one per SG).' 

e. Procedural Guidance. Upon receipt of a reactor trip and safety injection signal, the 
operators will enter procedure E-0 (Reactor Trip or Safety Injection). Step 29 of E-0 
directs the operators to implement E-3 (Steam Generator Tube Rupture) if condenser air 
ejector, SG blowdown, or main steam line radiation is abnormal.  

According to Alarm Response Procedure ARP-40 (Rev. 6), the alarm is not 
presently connected to the main steam radiation monitors.  
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f. Response.  

E-3 (Rev. 7) 
Step 4 Isolate flow from ruptured SG(s).  

a. Adjust faulted SG ADV controller to 1040 psig.  
b. Close faulted SG MSIV and MSIV bypass valve.  
c. Close faulted SG ADV. If ADV cannot be closed, locally isolate valve.  
d. Locally close steam supply valve from faulted SG to turbine-driven AFW 

pump.  
e. Verify blowdown isolation valve(s) on faulted SG closed [on panel SCF].  
f. Locally isolate faulted SG steam traps upstream of MSIVs.  

Step 5 Stop feed flow to ruptured SGs.  

PERFORMANCE SHAPING FACTORS 

a. Timing. MAAP code runs performed for a SGTR to determine the time available to the 
operators to successfully cool and depressurize the RCS predicted that if the operators 
isolate AFW flow to the faulted SG within 20 minutes of reactor scram, the time to SG 
overfill is 32 minutes after reactor scram. Failure to isolate feedwater flow to the faulted 
SG results in the SG overfilling at 22 minutes after reactor scram.  

Time Available - Because the operator must also cool and depressurize the RCS to 
terminate leakage, it was assumed that AFW flow to the faulted SG must be isolated 
within 20 minutes of the reactor trip to ensure that the operator has sufficient time to cool 
and depressurize the RCS before SG overfill.  

Time Needed - One minute to isolate the flow control valve .feeding the ruptured steam 
generator. Fifteen minutes are estimated to be required for isolating the flow from the 
faulted SG, since some of the actions must be performed locally. However, local 
isolation of the SG steam traps and AFW turbine steam supply valve are not critical with 
respect to the time available to prevent SG overfill. Therefore, the limiting action is flow 
isolation to the faulted SG.  

b. Competing Actions/Alarms. None expected.  

c. Consequence of Actions.  

Success - Success, in conjunction with RCS depressurization, prevents the direct release 
of reactor coolant into the environment through the faulted steam generator and open 
relief valves.
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Failure - Failure results in steam generator overfill and release of RCS inventory through 

the atmospheric dump valve (ADV) or safety valves.  

d. Training/Experience. The operators have substantial experience practicing this scenario 

on the simulator.  

e. Stress. Moderate.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Low.  

QUANTIFICATION 

Diagnosis Error. The time available for diagnosis is 20 minutes. The median HEP was 

estimated using Table 8-2 (item 3) of NUREG/CR-4772. Because the operators are well

trained on this action, the lower bound median HEP (10- 3) was used. The mean HEP is 
2.7x10-3.  
Post-Diagnosis Error. Isolating feedwater flow to the faulted steam generator is a step-by

step action performed under moderately high stress. In addition, because frequent simulator 

training has made control room operators very familiar with this action, the lower bound of 

the estimated HEP in Table 8-5 (item 3) was used. The mean HEP is 6.46x1O"3.  

Recovery. Assuming high dependence between the SRO and the board operator and moderate 

dependence for the SS results in median recovery HEPs of 0.5 (EF=5) and 0.15 (EF=5), 

respectively. The mean HEPs for the SRO and SS are 0.81 and 0.24, respectively.  

The mean HEP for operator action SGISO = 2.7x10-3 + 6.5xiO"3 x 0.81 x 0.24 = 3.9x10-3.
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H2.17 OPERATOR ACTION SLOCA--OPERATOR ALIGNS BACKUP CITY 
WATER TO CHARGING PUMP COOLERS 

SUMMARY 

a. Task. The operators supply backup city water to the charging pump coolers.  

b. Success Criteria. Backup city water flow is established to at least one charging pump 
cooler.  

c. Scenario/Event Tree(s) Used. Special initiators (TCCW, TSWS).  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a total loss of component 
cooling occurs.  

b. Preceding Operator Actions. The operators trip the reactor coolant pumps.  

c. Symptoms. Component cooling water low discharge pressure.  

d. Indications.  
"Component Cooling Pump Loop 1 Discharge Low Pressure" annunciator on panel SGF.  
"Component Cooling Pump Loop 2 Discharge Low Pressure" annunciator on panel SGF.  
Charging pump fluid drive cooler local flow indicator FI-637.  
CCW flow indicators FI-601A/B on panel SGF.  

e. Procedural Guidance.  
Alarm response procedure ARP- 10 directs the operator to enter procedure ONOP-CC- 1.  
Step 5.9 of ONOP-CC-1 (Loss of Component Cooling) directs the operators to tie in 
backup city water cooling to the charging pumps if component cooling cannot be re
established, as dictated by SOP-CC-1B (Component Cooling System Operation).  

In addition, for initiating events which result in an SI signal, Step 23 of E-0 directs the 
operators to locally align city water to the charging pumps if component cooling is 
unavailable.
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f. Response.

SOP-CC-IB (Rev. 11) 

Step 4.3.1.a Close telltale drain valves MW-681 and MW-684 on the city water supply 
line.  

Step 4.3.1.b Close manual CCW inlet and outlet isolation valves AC-756A/B.  
Step 4.3.1.c Open city water isolation valve MW-26 and city water backup supply valve 

AC-701A.  
Step 4.3.1 .d Remove the flange next to the city water backup drain valve AC-701B and 

then open the valve.  

Note: Valves MW-681, MW-684, AC-756AiB, MW-26, AC-701A/B are located close 
to each other on the 55-ft elevation in the PAB. A phone is adjacent to the 
valves.  

PERFORMANCE SHAPING FACTORS 

- a. Timing.  

Time Available - Backup city water must be supplied to a running charging pump within 
20 minutes of losing CCW to prevent overheating and subsequent failure of the charging 
pump. Should the running charging pump fail, the standby charging pumps are available 

, to provide RCP seal cooling. Procedure SOP-CC-1B directs the operators not to operate 
any charging pump unless cooling water is supplied to the charging pump coolers. It was 
assumed that the operators will trip the running charging pump on loss of CCW flow to 
the coolers. (This assumption is conservative because tripping the charging pump hastens 
the RCP seal LOCA). Once the operators trip the charging pumps, one hour is available 
for the operators to align backup city water to the charging pump coolers and start the 
charging pumps before the RCP seal leak rate exceeds 24 gpm/pump or the capacity of 
the charging pumps.  

Time Needed - 10-15 minutes. This estimate was based on walk-throughs with plant 
operators.  

b. Competing Actions/Alarms. The operators will implement the EOPs once the reactor has 
been tripped. Therefore, procedure ONOP-CC-1 may be performed concurrently with the 
EOPs.  

c. Consequence of Actions.  

Success - Success maintains cooling of the RCP seals.
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Failure - Failure results in a loss of RCP seal cooling and a primary system LOCA.  

d. Training/Experience. The operators have been trained in how to respond to a loss of 
CCW flow to the charging pumps.  

e. Stress. High stress levels are assumed based on the severity of the consequences of 
losing cooling to the RCP seals.  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Moderate.  

QUANTIFICATION 

Diagnosis Error. Assuming that the operators trip the running charging pumps on loss of 
CCW, 60 minutes are available to align backup city water to the. charging pump coolers 
before RCP seal failure. Assuming that 15 minutes are required to perform the alignment, 45 
minutes are available for diagnosis. Using Table 8-2 of the ASEP HRAP yields a median 
HEP of 2.60x10-4 and an error factor of 10. This results in a mean HEP of 6.9x10-4.  

Post-Diagnosis Error. Four critical valve manipulations must be performed by the operator.  
Assuming a moderate level of stress, a median HEP of 4 x 0.02 = 0.08 was assumed (with an 
error factor of 5) using Table 8-5. The associated mean HEP is 0.13. However, failure to 
make a proper valve alignment will be indicated by the absence of city water draining to the 
floor. As a result, it was decided to use the lower bound value for the post-diagnosis HEP 
calculated above, yielding an HEP of 0.026.  

Recovery. Failure of the operator to align city water to the charging pumps will result in 
failure of the running charging pump. This failure should prompt the SRO to send an 
operator to verify proper alignment of city water to the charging pump coolers. Dependence 
between recovery error and post-diagnosis error will be high, however. Table 8-5 (item 7) 
gives a median HEP of 0.5, with an error factor of 5. The resulting mean HEP is 0.8.  

The mean HEP for operator action SLOCA = 6.9x 10-4 + (0.026 x 0.8) = 0.021.
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H2.18 OPERATOR ACTION VISO--OPERATOR ISOLATES INTERFACING 
SYSTEMS LOCA BREAK 

SUMMARY 

a. Task. The operators mitigate the interfacing systems LOCA by isolating the break.  

b. Success Criteria. The operators close valves and isolate the break.  

c. Scenario/Event Tree(s) Used. ISLOCA (V).  

ACTION 

*.a. Initial Conditions. While the reactor is operating at full power, a piping failure occurs in 
a system which interfaces with the RCS, causing a LOCA outside containment.  

b. Preceding Operator Actions. None.  

c. Symptoms. Decreasing RCS pressure and level with abnormal radiation in the plant 
auxiliary building (PAB).  

d. Indications.  
RCS pressure indicators.  
Pressurizer level indicators.  
Radiation monitors.  

._e. Procedural Guidance. The operators will enter E-0 on a reactor trip or safety injection 
signal. At Step 36, the operators will transfer to ECA-1.2 (LOCA Outside Containment) 
on PAB abnormal radiation levels.  

f. Response.  

.* ECA-1.2 (Rev. 4) 
Step 4a Sequentially close and open the following valves while monitoring for an RCS 

pressure increase or other indication of break isolation. Leave closed any valve 
that, when closed, indicates break isolation.  

1) 31 RHR heat exchanger outlet valve 747 [panel SGF].  
2) 32 RHR heat exchanger outlet valve 746 [panel SGF].  
3) HHSI cold leg injection line valve 856C [panel SBF-2].  
4) HHSI cold leg injection line valve 856E [panel SBF-2].  
5) HHSI cold leg injection line valve 856H [panel SBF-2].
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6) HHSI cold leg injection line valve 856J [panel SBF-2].  
7) RHR heat exchanger outlet to HHSI valves 1869A/B [panel SBF-I].  

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - The time available for the operators to isolate the break depends on its 
size and location.  

Time Needed - The operators are instructed to identify the break by trial-and-error, 
closing valves and monitoring the resulting RCS pressure. Assuming one minute to close 
a valve and one minute while the operator waits for the pressure response, it will take the 
operators approximately 20 minutes to exercise all the valves in Step 4a of ECA-1.2.  

b. Competing Actions/Alarms. No competing actions or alarms that will distract the 
operators from implementing the EOPs are expected.  

c. Consequence of Actions.  

Success - Success terminates the LOCA.  

Failure - Failure results in an unisolated LOCA which bypasses the containment 
building.  

d. Training/Experience. The operators have had training on this action.  

e. Stress. High stress was assumed.  

f. Skill/Rule/Knowledge-Based. This action involves a combination of rule- and 
knowledge-based actions. Although this action is proceduralized (rule-based), the 
operators must recognize the appropriate valve to close and isolate the LOCA based on 
RCS response (i.e., pressure).  

g. Task Complexity. Low.  

QUANTIFICATION 

An initial screening value of 0.1 was used for the HEP of the operator failing to isolate an 
interfacing system LOCA.

H-100



H2.19 OPERATOR ACTION WRWST--RWST REFILLED FOR CONTINUED CORE 

COOLING 

SUMMARY 

a. Task. The operators provide make-up to the RWST using the primary water system so 

that, for 24 hours, sufficient water is maintained in the RWST to allow high pressure 

injection in the absence of cold leg recirculation capability (e.g., no/insufficient sump 

water inventory or loss of all recirculation and RHR pumps). Depending on the RCS 

conditions, the operator may have to reduce ECCS flow to match RWST make-up flow.  

b. Success Criteria. At least one primary Water make-up pump (150 gpm) provides make-up 

to the RWST.  

c. Scenario/Event Tree(s) Used. SGTR. This action is taken, in sequences involving a loss 

of reactor coolant outside containment, where the RWST is"the only supply of water to 

the ECCS pumps.  

ACTION 

a. Initial Conditions. The reactor is at full power. A steam generator U-tube ruptures, 
resulting in the generation of an SI signal. Two scenarios may result requiring operator 
action to refill the RWST: 

a) If the operators are unable to depressurize the RCS to terminate leakage from the 

RCS, a low-low RWST water level alarm will occur at approximately 9 hours [13].  

b) If the operators depressurize the RCS but RHR shutdown cooling fails, RCS 
temperature and pressure will rise. RCS leakage into the secondary side will 
recommence, and a low-low RWST water level alarm will eventually result.  

b. Preceding ORerator Actions. The operators aredirected by procedure to identify and then 
isolate the faulted steam generator (see operator action SGISO, Section H2.16). They 
will then attempt to depressurize the RCS to terminate leakage from the RCS to the 
secondary (see operator action ORCS, Section H2.13).  

c. Symptoms.  
Loss of internal and external recirculation capability.  
Insufficient containment level (< 48' 2").  
RHR shutdown cooling unavailable.  
RCS depressurization not possible.  
Low RWST level.
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d. Indications.  
"Refuel Water Storage Tank Low-Low Level" annunciator on panel SBF-2.  
RWST level indicator LI-920 on panel SBF-1.  
Containment sump level indicators LI-940 and LI-941 on panel SBF-l.  
Recirculation sump level indicators LI-938 and LI-939 on panel SBF-1.  

e. Procedural Guidance. The anticipated sequence of events leading to the operator 
diagnosing the need to refill the RWST is as follows. When RWST level falls below 9.2 
ft, the operator is instructed to go to ES-1.3 (Transfer to Cold Leg Recirculation). At 
Step lb of ES-1.3, the operators will transfer to ECA-l.1 (Loss of Emergency Coolant 
Recirculation) because containment level will be less than 48 ft 2 in. At Step 2 of ECA
1.1 the operators are instructed to commence make-up to the RWST.  

f. Response.  

ES-1.3 (Rev. 7) 
-Step lb If containment level is not greater than 48 ft 2. in., go to ECA-I .1.  

ECA-I.1 (Rev. 6) 
Step 2 Add make-up to RWST as necessary to maintain RWST level greater than 2 

feet. Refer to SOP-SI-2.  

SOP-SI-2 (Rev. 5) 
Step 4.1 Close manual valve CH-297, and open valves CH-295 and CH-350 (located 

at the 73-ft elevation in the PAB).  
Step 4.2 Set the Boric Acid and Primary Water flow control valves to give the 

desired boron concentration.  
Step 4.3 Initiate a manual blended make-up in accordance with SOP-CVCS-3.

-SOP&CVCS-3 (Rev. 7)
Step 4.1.2 

Step 4.1.3

Step 
Step

4.1.4 
4.1.5

Step 4.2.2

Place the BA transfer pump speed selector switches [on flight panel FCF] in 
the SLOW position.  
Place both boric acid transfer pumps [on flight panel FCF] in the 
AUTOMATIC position and one primary water pump in the START position.  
Place the flight panel boric acid flow controller in AUTOMATIC.  
Adjust the flight panel boric acid flow controller auto setpoint to match the 
RCS and blender output boron concentrations.  
Place the RCS make-up mode selector switch [on flight panel FCF] to 
MANUAL. Switch to START on the make-up control switch, then return 
switch to NORMAL.

ECA-J.1 (Rev. 6) 
Step 18 If SI termination criteria cannot be met, an NPO must be dispatched to 

locally throttle the operating HHSI pump discharge valves to achieve the 
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required minimum SI flow from Figure ECA1 1-1.

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - The cue for performing this action is low-low RWST water level.  
MARCH code runs show that, for an initial rupture leak rate of 600 gpm, RWST 
depletion occurs at 9 hours [13], the core is uncovered 1 hour after RWST depletion, and 
core damage occurs 1.5 hours thereafter. Therefore, to prevent core damage, the operator 
should begin to refill the RWST within 2 hours of receiving a low-low RWST water 
level signal. Note that this estimate is conservative because the technical support center 
should recognize the need for RWST make-up before the low RWST level alarm, even if 
the control room operators do not.  

It should also be noted that the volume of water available in the RWST between the low
low level (9.2 ft) and the "empty" level (2 ft) is approximately 67,500 gallons [12] . If it 
is assumed that safety injection flow offsets the tube leak rate at the time of low-low 
RWST level and that the initial tube leak rate is 600 gpm, the RWST will deplete in 
approximately 1.9 hours.  

Time Needed - 30 minutes from the time the decision is made to make-up the RWST.  
Walk-thoughs with plant operators showed that local valve manipulations can be 
performed within 15 minutes, including travel time. Another 15 minutes was assumed to 
be required for control room actions and stepping through the procedures.  

b. Competing Actions/Alarms. None.  

c. Consequence of Actions.  

Success - Success allows core cooling to be continued by high head safety injection.  

Failure - Failure results in core melt due to the eventual depletion of the RWST and loss 
of suction to the HHSI pumps.  

d. Training/Experience. The operators have experience refilling the RWST during normal 
plant operations.  

e. Stress. Moderate. This action is not required until several hours after the initiating 
event, at which time the operators will have established decay heat removal and RCS 
make-up.
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f. Skill/Rule/Knowledge-Based. Rule- and skill-based. Each action is proceduralized. In 
addition, the operators have experience refilling the RWST during normal plant 
operations.  

g. Task Complexity. Moderate.  

QUANTIFICATION 

The quantification of operator action WRWST is described below and depicted in Figure 
H2.19.1. The total mean HEP for Operator Action WRWST was estimated to be 0.18.  

Failure Median HEP Mean 
Node (Error Factor) HEP Source (NUREG/CR-4772)

[a] Operators Diagnose Need for Refilling RWST
0.0001 (EF=30) 8.48x10-

4
Table 8-2, item 5.

The cue for performing this action is low-low RWST water level and the subsequent 
inability to transfer to cold leg sump recirculation. Once the operators receive the cue, it 
is conservatively assumed that the operators must diagnose the need for RWST refill 
within one hour.

[b] NPO Performs Local Valve Alignments
0.02 (EF=5) 
x 3 
0.06 (EF=5)

Table 8-5, item 3.  
Three critical actions

0.0968

The NPO must close manual valve CH-297 and open manual valves CH-295 and CH
350. These are step-by-step actions performed under moderately high stress.

[c] Operators Perform Required Actions
0.004 (EF=5) 6.46x 10- Table 8-5, item 3.

The operators must initiate a manual blended make-up.

0.5 (EF=5) 0.807 Table 8-5, item 7.

The SRO will verify that the RWST is being refilled. However, there is high dependence 
between recovery error and previous errors.
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Total [c] = 6.46x10-3 x 0.807 = 5.21x10- 3

[d] Operators Reduce ECCS Flow to Maintain RWST Level 
0.05 (EF=5) 0.0807 Table 8-5, item 4.

This action has been classified as a dynamic action performed under moderately high 
stress. Although the action to reduce ECCS flow is proceduralized, the operators must 
monitor ECCS flow and periodically adjust flow as necessary. Therefore, this action is 
classified as dynamic.
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Figure H2.19.1. Human Action WRWST - RvwST Refilled for Continued Core Cooling

Operators Diagnose NPO Performs Operators Reduce 

Need for Refilling Local Valve Operators Perform ECCS Flow to 

RWST Alignments Required Actions Maintain RWST Level 

8.07E-2 

[d] 

5.21E-3

9.68E-2

8.48E-4

Total = 1.75E-1

End 
State

Sequence 
Probability

Success

Core Melt 

Core Melt 

Core Melt 

Core Melt

7.24E-2 

4.70E-3 

9.67E-2 

8.48E-4



H2.20 OPERATOR ACTION HHI-XHE-FO-898--OPERATORS OPEN MANUAL 
VALVE SI-898 

This action was modeled in the high-head safety injection fault tree. The action is conditional 
on failure of the normal suction supply to the HHSI pumps. However, because it is very 
unlikely that the operators will diagnose the loss of suction before the HHSI pumps fail, no 
credit was taken for this action (HEP = 1.0).
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H2.21 OPERATOR ACTION MFW--OPERATORS RE-ESTABLISH MAIN 
FEEDWATER SYSTEM OPERATION 

SUMMARY 

a. Task. The operators re-establish MFW to the steam generators.  

b. Success Criteria. Main feedwater established to at least one steam generator.  

c. Scenario/Event Tree(s) Used. Transient (T3), special initiators (TAC5A and TAC6A).  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a reactor trip occurs 
which results in the feed regulator valves closing. However, the main boiler feed pumps 
continue to run in recirculation mode. Subsequently, all AFW pumps fail to start or 
deliver flow to the steam generators.  

b. Preceding Operator Actions. The operators will attempt to manually start the AFW 
pumps.  

c. Symptoms. No AFW pump running.  

d. Indications.  
SG narrow range level (LI-417A/B/C, LI-427A/B/C, LI-437A/B/C, LI-447A/B/C) on 
panel FBF.  
SG wide range level (LR-417-1/2, LR-437-1/2) on panel SCF.  
AFW flow (FI-1200, FI-1201, FI-1202, FI-1203) on panel SCF.  

e. Procedural Guidance. Upon a reactor trip, the operators will enter procedure E-0 
(Reactor Trip or Safety Injection). Because an SI signal has not been generated, the 
operators will transfer to procedure ES-0.1 (Reactor Trip Response). Step 3 of ES-0.1 
then instructs the operators to establish main feedwater flow if no auxiliary boiler feed 
pump can be started.  

f. Response.  

ES-O.1 (Rev. 7) 
Step 3.c If no AFW pump can be started, then: 

1) Block in TC-412M relays in safeguards initiation rack 1-2 and 2-2.  
2) Attempt to establish main feed via low flow bypass valves [on panel SCF].
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PERFORMANCE SHAPING FACTORS

* a. Timing.  

* Time Available - 39 - 52 minutes, based on the time until steam generator dryout. If the 

* reactor coolant pumps are not tripped, the steam generator inventory will be depleted in 

approximately 39 minutes after the reactor trip. On the other hand, if the reactor coolant 

pumps are tripped, one minute after the reactor trip, the time before the steam generator 

inventory is depleted will be extended by 13 minutes.  

Time Needed - 10 minutes. This is a conservative estimate of the time required to reach 

Step 3.c in ES-0.1 and perform the actions.  

b. Competing Actions/Alarms. The operators will be monitoring SG water level. When SG 

narrow range level decreases below 6 percent, the operators are instructed to enter FR

H. 1-(Response to Loss of Secondary Heat Sink).  

c. Consequence of Actions.  

Success - Success results in decay heat removal using the steam generators.  

Failure - Failure requires the use of the condensate system or bleed-and-feed to remove 
decay heat.  

d. TrainingJExperience. The operators have had training on this action.  

e. Stress. Moderate.  

f. Skill/Rule/Knowledge-Based. Provided no SI signal is generated, this action is 

proceduralized in ES-0. 1 (rule-based). However, FR-H.1 does not contain explicit 
instructions to re-establish MFW flow (knowledge-based).  

g. Task Complexity. Moderate.  

QUANTIFICATION 

No credit was taken for this action due to the lack of explicit direction in FR-H. I to re
establish main feedwater.
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H2.22 OPERATOR ACTION OAC4--OPERATOR RESETS MCCS AFTER SI/LOSP 

An initial screening value of 0.1 was used for the HEP of the operators failing to reset the 
MCCs after a safety injection signal or loss of offsite power.
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H2.23 OPERATOR ACTION OAFW2--OPERATOR ALIGNS TURBINE-DRIVEN 
AFW PUMP 

SUMMARY 

a. Task. The operator opens the turbine-driven AFW pump flow control valves to supply 

auxiliary feedwater to the steam generators. The operator must also reset the overspeed 

trip should such a trip have occurred.  

b. Success Criteria. Total feedwater flow rate greater than 355 gpm to the steam 
generators(s).  

c. Scenario/Event Tree(s) Used. These actions are modeled in the auxiliary feedwater 
system fault tree as basic events AFW-XHE-FO-HC405 and AFW-XHE-FO-TDP32.  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a reactor trip occurs with 
subsequent loss of main feedwater. Subsequently, SG water level falls below the setpoint 
for AFW actuation.  

b. Preceding Operator Actions. None expected.  

c. Symptoms. Reactor trip.  

d. Indications.  
SG narrow range level (LI-417A/B/C, LI-427A/B/C, LI-437A/B/C, LI-447A/B/C) on 
panel FBF.  
SG wide range level (LR-417-1/2, LR-437-1/2) on panel SCF.  
AFW flow (FI-1200, FI-1201, FI-1202, FI-1203) on panel SCF.  

e. Procedural Guidance. Upon a reactor trip, the operators will enter procedure E-0 
(Reactor Trip or Safety Injection). If a safety injection signal is present, the operators 
will verify that the AFW pumps are running and that the total AFW flow exceeds 355 
gpm. If total AFW flow is less than 355 gpm, the operators will manually start the AFW 
pumps and align the valves as necessary. If no safety injection signal is present, the 
operators will transfer to procedure ES-0.1 (Reactor Trip Response) at Step 4 of E-0 and 
adjust the AFW flow control valves as necessary to establish a total AFW flow greater 
than 355 gpm as directed in Step 3.d of ES-0.1.
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f. Response.

E-O (Rev. 7)--Reactor Trip or Safety Iniection 
Step lOb. Verify turbine-driven pump running.  
Step 20. Verify total AFW flow exceeds 355 gpm. If no response obtained and 

narrow range level indicator shows less than 6 percent in all SGs, manually 
start pumps and align valves as necessary. If total AFW flow exceeding 355 
gpm cannot be established, go to FR-H. 1 (Response to Loss of Secondary 
Heat Sink).  

ES-O. I (Rev. 7)--Reactor Trip Response 
Step 3d. Verify total AFW flow exceeds 355 gpm. If no response obtained, adjust 

AFW flow control valves as necessary.  

FR-H. 1 (Rev. 6)--Response to Loss of Secondary Heat Sink 
Step 2.a.6 Locally check the AFW flow control valves.  
Step 2.b Try to restore AFW flow.  
Step 2.c If total AFW flow to the SGs is less than 355 gpm, dispatch NPO to restore 

AFW flow locally.  

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - 52 minutes, based on the time at which the steam generator inventory is 
depleted.  

Time Needed - Two minutes to open the AFW flow control valves from the control room.  
Less than15 -minutes,: including travel time, to reset the turbine overspeed trip.  

b. Competing Actions/Alarms. None.  

c. Consequence of Actions.  

Success - Success results in secondary decay heat removal.  

Failure - Failure of this action, combined with failure of the two motor-driven AFW 
pumps, requires an alternative method of decay heat removal to be implemented--bleed
and-feed, main feedwater restoration, or condensate feed to the SGs.  

.d. Training/Experience. The operators have extensive training and actual experience in 
establishing secondary decay heat removal using the turbine-driven AFW pump.
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e. Stress. Low if one motor-driven AFW pump is available. Moderate if both motor-driven 
AFW pumps are unavailable.  

f. Skill/Rule/Knowledge-Based. Skill-based--the operators are experienced and trained on 
the response to low SG water level or flow. Rule-based--opening the AFW flow control 
valves is proceduralized. Knowledge-based--the action to reset the overspeed trip, should 
it be necessary, requires some diagnosis by the operator.  

g. Task Complexity. Low.  

QUANTIFICATION 

Operator Opens AFW Flow Control Valves 

Diagnosis Error. The time available for diagnosis was assumed ,to be 50 minutes. The lower 
bound median diagnosis HEP is 8. l x 106 (EF=25), which results in a mean HEP of 5.5x 10-5.  

Post-Diagnosis Error. Because the operators are very familiar with the action to open the 
turbine-driven AFW pump flow control valves, the lower bound of the- HEP (assuming 
moderately high stress) in Table 8-5 (item 3) was used. The corresponding mean HEP is 
6.5x 10"3. Assuming high dependence between the SRO and the operator and moderate 
dependence for the SS, the median recovery HEPs are 0.5 (EF=5) and 0.15 (EF=5), 
respectively. The mean recovery HEPs for the SRO and SS are 0.81 and 0.24, respectively.  
Therefore, the total mean HEP for failing to open the flow control valve is 6.5x10-3 x 0.81 x 
0.24= 1.26x10-3.  

The total HEP is 5.5x10 "5 + 1.26xi0 "3 = 1.3x10 -3.  

Operator Resets Turbine Overspeed Tinp 

Diagnosis Error. The time available for diagnosis is 52 - 15 = 37 minutes. The median 
nominal diagnosis HEP is 5.0x10 4 (EF=16), which results in a mean HEP of 2.1x10-3.  

Post-Diagnosis Error. This action constitutes a dynamic action performed under moderately 
high stress because the operator must diagnose the cause of AFW pump failure. The use of 
item 4 in Table 8-5 yields a median HEP of 0.05 (EF=5) and a mean HEP of 0.081.  
Assuming high dependence between the SRO and the operator and moderate dependence for 
the SS, the median recovery HEPs are 0.5 (EF=5) and 0.19 (EF=5), respectively. The mean 
recovery HEPs for the SRO and SS are 0.81 and 0.30, respectively. Therefore, the total mean 
HEP for failing to reset the AFW turbine overspeed trip is 0.081 x 0.81 x 0.30 = 2.0x10 "2.  

The total HEP is 2.1x10 "3 + 2.0x10 "2 = 0.022.

H-113



H2.24 OPERATOR ACTION OBSWS--OPERATOR STARTS BACKUP SERVICE 
WATER PUMPS 

No credit was given to the operators starting the backup service water pumps.
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H2.25 OPERATOR ACTION OCOND--OPERATORS ALIGN CONDENSATE 
SYSTEM FOR SECONDARY COOLING 

SUMMARY 

a. Task. The operators depressurize the steam generators and establish condensate flow to 
them.  

b. Success Criteria. The operators depressurize at least one steam generator to less than 
570 psig and establish flow using at least one main condensate pump.  

c. Scenario/Event Tree(s) Used. Transient (T2).  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a plant trip occurs with 
subsequent loss of main feedwater. All three AFW pumps fail to start or deliver 
sufficient flow to the steam generators.  

b. Preceding Operator Actions. The operators will attempt to establish AFW flow.  
However, once the operators enter FR-H. 1, they will proceed to initiate bleed-and-feed 
cooling based on low SG level.  

c. Symptoms. Loss of main and auxiliary teedwater.  

d. Indications.  
SG narrow range level (LI-417A/B/C, LI-427A/B/C, LI-437A/B/C, LI-447A/B/C) on 
panel FBF.  
SG wide range level (LR-417-1/2, LR-437-1/2) on panel SCF.  
AFW flow (FI-1200, FI-1201, FI-1202, FI-1203) on panel SCF.  
MFW flow (FI-418, FI-428, FI-438, FI-448).  

e. Procedural Guidance. Upon receipt of a reactor trip, the operators will enter procedure 
E-0 (Reactor Trip or Safety Injection). If a safety injection signal is present, Step 20 of 
E-0 will transfer the operators to FR-H. 1 (Response to Loss of Secondary Heat Sink) if 
total AFW flow is less than 355 gpm. If safety injection has not occurred (and is not 
needed), the operators will transfer to ES-0.1 (Reactor Trip Response). Once E-0 is 
exited, the STA is required to monitor the critical safety function (CSF) status trees. The 
functional restoration procedure for loss of secondary heat sink is FR-H. 1. Step 5 of FR
H. 1 directs the operator to depressurize the SGs and establish feed flow from the 
condensate system. It should be noted, however, that the criteria for initiating bleed-and
feed will be met before condensate flow can be established. Therefore, this action will
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not begin until after attempts to establish decay heat removal via bleed-and-feed have 

failed.  

f. Response.  

FR-H. I (Rev. 6) 
Step 3 Stop all RCPs.  

Step 4.a-c Depressurize RCS to 1850 psig using auxiliary spray or one PORV.  

Step 4.e Block low pressurizer pressure SI actuation.  

Step 5.c Depressurize at least one SG to less than 570 psig by dumping steam to 

condenser at the maximum rate. If condenser steam dump is unavailable, 

dump steam from SGs using atmospheric dump valves (ADVs).  

Step 5.d 'Establish condensate flow: 

1) Start one main condensate pump.  
2) Reset MBFP trips.  
3) Open BFP discharge valves BFD-2-31 and BFD-2-32.  
4) De-energize BFD-2-31 in open position at MCC-36A.  
5) De-energize BFD-2-32 in open position at MCC-36B.  
6) On safeguards initiation racks G-4 and G-6 place feedwater isolation defeat key 

witches to the DEFEAT position.  
7) Open feedwater low flow bypass valve(s) as required.  

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - 39 - 52 minutes, based on the time until steam generator dryout. If the 

reactor coolant pumps are not tripped, the steam generator inventory will be depleted in 

approximately 39 minutes after the reactor trip. On the other hand, if the reactor coolant 

pumps are tripped one minute after the reactor trip, the time before the steam generator 

inventory is depleted will be extended by 13 minutes.  

Time Needed - 20 minutes was assumed to be the time required to establish condensate 

flow to the SGs.  

b. Competing Actions/Alarms. Bleed-and-feed cooling will be attempted prior to the 

initiation of condensate flow. It was assumed in the quantification that the attempt to 

initiate bleed-and-feed cooling will consume 10 minutes.
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c. Conseciuence of Actions.

Success - Success results in decay heat removal using the steam generators.  

Failure - Since this action is taken only after.attempts to establish AFW flow and bleed
and-feed cooling have failed, failure results in loss of decay heat removal and subsequent 
core damage.  

d. Training/Experience. The operators have been extensively trained on the use of 
functional restoration procedure FR-H. 1 (Response to Loss of Secondary Heat Sink).  

e. Stress. Extremely high, since this action follows failed attempts to establish AFW flow 
and bleed-and-feed cooling.  

f. Skill/Rule/Knowledge-Based. Rule-based (steps are proceduralized).  

g. Task Complexity. Moderate.  

QUANTIFICATION 

Diagnosis Error. The time available for diagnosis is 47 minutes (time to SG dryout given 
RCPs tripped at 15 minutes) - 20 minutes (time required to align condensate) = 27 minutes.  
However, because the criteria for initiating bleed-and-feed will be satisfied before condensate 
flow can be established, the operators have been trained to immediately initiate bleed-and-feed 
upon entering FR-H. 1. It was assumed that the operators will try to initiate bleed-and-feed 
cooling for 10 minutes. Therefore, the time available for diagnosis is 27 - 10 = 17 minutes.  
Interpolating between items 2 and 3 in Table 8-2 yields a lower bound median diagnosis HEP 
of 1.7x10-3, with an error factor of 10. The mean diagnosis .HEP is 4.6x10-3.  

Post-Diagnosis Error. This action constitutes a step-by-step task performed under extremely 
high stress. The critical actions to be performed are 1) tripping the RCPs, 2) depressurizing 
the SGs, and 3) establishing condensate flow. Because of the training received by the 
operators, the lower bound HEP was used. The lower bound median HEP for performing a 
step-by-step critical action under extremely high stress is 0.01 (EF=5), which yields a mean 
HEP of 0.016. The total mean HEP is 3 x 0.016 = 0.048.  

Recovery. Failure to perform the required actions correctly can be recovered by the SRO at 
Step 6 of FR-H. 1, which directs the operators to verify narrow range SG level exceeds 6 
percent. Assuming low dependence between the original error and the verification step results 
in a median recovery HEP of 0.079 (EF=5) and a mean recovery HEP of 0.13. In addition, 
assuming moderate dependency between the SS and the others gives a median non-recovery 
probability of 0.15 (EF=5) and a mean probability of 0.24.
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The total mean HEP for operator action OCOND = 4.6x10 "3 + 0.048 x 0.13 x 0.24 = 

6.1 x10 " 

COMMENTS 

The failure of the operators to establish bleed-and-feed will impact the probability that the 

operator also fail to align condensate flow to the steam generators in the following ways.  

First, failure to timely diagnose the loss of secondary heat sink is common to both, and failure 

to timely diagnose the need for bleed and feed will increase the probability that the operators 

also fail to diagnose the need for condensate flow. Secondly, failure of the operators to trip 

the RCPs during bleed and feed reduces the time available to align condensate flow. With 

this logic, the HEP for operator action OCOND given failure of operator action FB can be 

determined by merging the models for the two actions. A mean value of 0.37 was calculated 

for OCOND IFB.  

OCONDIFB = 0.37.
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H2.26 OPERATOR ACTION OCST--OPERATOR OPENS CITY WATER SUPPLY 
VALVE TO PROVIDE ALTERNATIVE AFW PUMP SUCTION 

SUMMARY 

a. Task. The operator provides an alternative source of water supply to the AFW pumps by 
opening valves PCV- 1187, 1188, and/or 1189 to align the city water supply.  

b. Success Criterion. An alternative supply of water is provided to at least one AFW pump.  

c. Scenario/Event Tree(s) Used. The action is modeled as a recovery action for sequences 
involving plugging of CST isolation valve CT-6 or CT-64.  

ACTION 

a. Initial Conditions. The reactor is operating at full power. A reactor trip occurs with 
subsequent loss of main feedwater. One or more AFW pumps operate initially, supplying 
sufficient flow to the steam generators. Subsequently, the AFW pumps trip on low 
suction flow.  

b. Preceding Operator Actions. None.  

c. Symptoms.  
Loss of secondary cooling.  
"RED" path on critical safety function "HEAT SINK".  

d. Indications.  
SG narrow range level (LI-417A/B/C, LI-427A/B/C, LI-437A/B/C, LI-447A/B/C) on 
panel FBF.  
SG wide range level (LR-417-1/2, LR-437-1/2) on panel SCF.  
AFW flow (FI-1200, FI-1201, FI-1202, FI-1203) on panel SCF.  
"Aux. Boiler Feed Low [Suction] Flow" alarm on panel SCF.  

e. Procedural Guidance. Currently the EOPs do not address loss of CST suction to the 
AFW pumps (other than low CST level). However, the procedures are being revised to 
address plugging or inadvertent closure of CST isolation valve CT-6 or CT-64.  

f. Response. The revised procedure will contain explicit instructions for the operators to 
align backup city water to the suction of the AFW pumps should low suction flow be 
indicated.
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PERFORMANCE SHAPING FACTORS

a. Timing.  

Time Available - The minimum time available to re-establish AFW pump operation is 
approximately 39 minutes. This time is based on the time in which the steam generator 

* will be emptied should the reactor coolant pumps not be tripped.  

Time Needed - The AFW pumps can be aligned to the city water supply from the control 
room. The necessary actions can be taken in two minutes.  

b. Competing Actions/Alarms. The competing actions/alarms are expected to involve 
restoring secondary heat removal or establishing decay heat removal using bleed-and-feed 
cooling.  

c. Consequence of Actions.  

Success - Success results in availability of the .AFW pumps and secondary decay heat 
removal.  

Failure - Failure requires that secondary cooling be established using the main feedwater 
or condensate system, or that primary cooling be established using bleed-and-feed 
cooling.  

d. TraininwExperience. Since procedural guidance for this scenario has not yet been 
implemented, no training or experience exists. However, it was assumed that operators 
will receive training on this scenario once the procedures are revised.  

e. -Stress. :,Moderately high stress levels were assumed.  

f. Skill/Rule/Knowledge-Based. Rule-based--the action will be proceduralized.  

g. Task Complexity. Simple.  

QUANTIFICATION 

Diagnosis Error. The time available to perform this action was conservatively estimated as 
30 minutes. Assuming that all the operators will receive training on this action once the 
procedures are in place, the nominal diagnosis HEP was used. The median nominal diagnosis 
HEP from Table 8-2 (item 4) is 0.001 (EF=10); the mean HEP is 0.0027.
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Post-Diagnosis Error. Two critical actions must be performed: opening the city water supply 
valves (PCV- 1187, 1188, and/or 1189), and restarting the AFW pumps. Assuming moderately 
high stress levels,. the median HEP is 2 x 0.02 = 0.04, with an error factor of 5. The 
resulting mean HEP of 0.065. For recovery, moderate dependence was assumed between the 
SS and the others, giving a median recovery HEP of 0.16 (EF=5) and a mean HEP of0.26.  
The total post-diagnosis HEP is, therefore, 0.065 x 0.26 = 0.017.  

OCST = 0.0027 + 0.017 = 0.02

H-121



H2.27 OPERATOR ACTION OESWS--OPERATORS RESTART ESSENTIAL 
SERVICE WATER PUMPS 

SUMMARY 

a. Task. The operator restarts an essential service water pump if it trips.  

b. Success Criteria. Pump restarted.  

c. Scenario/Event Tree(s) Used. This action was modeled as a recovery action for selected 
sequences.  

ACTION 

a. Initial Conditions. While the reactor is at full power, a loss of offsite power occurs.  
Subsequently, one or more essential service water pumps trip.  

b. Preceding Operator Actions. None expected.  

c. Symptoms.  
Low essential service water pressure.  
Insufficient cooling to components serviced by SW.  
480-V switchgear motor trip.  

d. Indications.  
"Service Water Header [Essential] High Low Pressure" alarm.  
"Containment Vent Fan Cooling Water Low Flow" alarm (common) during SI actuation.  
"480 V Swgr. Motor Trip (Common)" alarm.  

e. Procedural Guidance. Emergency Operating Procedure E-0 (Reactor Trip or Safety 
Injection) and Off-Normal Operating Procedure ONOP-RW-1.  

f. Response.  
If the loss of offsite power is accompanied by an SI signal, Step 8 of E-0, which is 
classified as an immediate action step, directs the operator to verify that the essential 
service water pumps are running. If they are not, the operator is instructed to identify 
and manually start the pumps aligned to the essential header. If no SI signal is present 
following the loss of offsite power, the operators will transfer to procedure ES-0.1 
(Reactor Trip Response) and at Step 7 of ES-0.1 will verify that the essential service 
water pumps are running.
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In addition to Step 8 of E-0 and Step 7 of ES-0.1, ONOP-RW-1 (Step 4.1 in the 
immediate operator actions) directs the operator to start service water pumps in the 
affected header if service water pressure is low.  

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - Emergency diesel generators (EDGs) and containment fan cooler units 
(FCUs) are critical loads supplied by the essential service water header during a safety 
injection actuation or loss of offsite power. It was assumed that these components will 
fail if service water is not re-established within 10 minutes.  

Time Needed - 1 minute.  

b. Competing Actions/Alarms. The competing actions/alarms depend on the initiating event.  
However, regardless of the event, the priority will be to implement the EOPs. These call 
for starting the essential SW pumps if they are not running.  

c. Consequence of Actions.  

Success - Success results in continued and sufficient flow to the essential service water 
header.  

Failure - Failure results in loss of (or insufficient) flow to the essential service water 
header.  

d. Training/Experience. The operators have been trained onf the need to verify adequate 
essential service water flow during implementation of the EOPs.  

e. Stress. Moderately to extremely high stress, depending on the cause of the reactor trip 
(i.e., on plant response).  

f. Skill/Rule/Knowledge-Based. Rule-based. Each step is proceduralized.  

g. Task Complexity. Simple.  

QUANTIFICATION 

No credit was given to the operators restarting the essential service water pumps given that 
they are tripped and fail to restart automatically.
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H2.28 OPERATOR ACTION ONICC312A-- OPERATORS ALIGN ALTERNATIVE 

SAFE SHUTDOWN EQUIPMENT TO MCC-312A 

SUMMARY 

a. Task. The operators establish RCP seal cooling by aligning and operating the alternative 

safe shutdown equipment from MCC-312A.  

b. Success Criteria. Following failure of the 480-V safeguard buses, RCP seal cooling is 

restored within one hour by providing seal injection from charging pump 31 or 32 or 

thermal barrier cooling from component cooling pump 32. In both cases, the ultimate 

heat sink is provided by service water pump 38. To restore RCP seal cooling, the 

charging pump or component cooling pump and service water pump 38 must be aligned 

to MCC-312A, which is normally energized by offsite power from 6.9kv switchgear bus 

1.  

c. Scenario/Event Tree(s) Used. Internal flooding--initiating event TCTL-15.  

ACTION 

a. Initial Conditions. While the reactor is at full power, a pipe break occurs in the control 

building that results in the loss of all 480-Vac safeguard buses (i.e., buses 2A, 3A, 5A 

and 6A).  

b. Preceding Operator Actions. The operators will enter procedure E-0 (Reactor Trip or 

Safety Injection) upon a reactor trip and open the turbine-driven AFW pump flow control 
valves.  

c. Symptoms. All safeguard buses deenergized.  

d. Indications.  
"480V Safeguards Bus Undervoltage" annunciator on panel SBF-2 
480-V bus voltmeter on panel SHF 
480-V bus undervoltage relay ;lights on panel SHF.  

e. Procedural Guidance. Upon a reactor trip, the operators will enter procedure E-0 

(Reactor Trip or Safety Injection). If unable to restore power to at least one safeguards 
bus, the operators will transfer to ECA-0.0 (Loss of All AC Power). At step 6 of ECA

0.0, the operators are directed to restore power to the 480-Vac safeguard buses.  

Currently, there are, however, no explicit instructions in the EOPs that direct the 

operators to align alternative safe shutdown equipment to MCC-312A. While procedure 

SOP-EL-12 contains the necessary instructions, this procedure is used only for fire-related
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events.  

f. Response.  

SOP-EL-12 (Rev. 8) 

Step 4.1 Energize Service Water Pump 38: 

1) Remove loads from bus 312 (by deenergizing MCC "E- 1" feeder and all loads 
from PDP-TG-1 except 30A breaker, or MCC "A" and "C" feeders).  

2) Close the disconnect switch for service water pump 38 on MCC-312A.  

3) Start service water pump 38 at MCC-312A by pushing in and turning the key 
switch to the "Start" position.  

Step 4.2 Energize Component Cooling Pump 32: 

1) Remove loads from bus 312 (by deenergizing MCC "E-1" feeder and all loads 
from PDP-TG-1 except 30A breaker, or MCC "A" and "C" feeders).  

2) Visually verify that the component cooling pump is not running.  

3) Verify at the transfer switch that all eight indicating lights are extinguished.  

4) At the transfer cabinet located adjacent to component cooling pump 32 in the 
PAB, place the switch in the alternative feed position by rotating in clockwise.  

5) Close the disconnect switch on MCC-312A-for .component cooling pump 32.  

6) Start component cooling pump 32 at MCC-312A by pushing in and turning the 
key switch to the "Start" position.  

Step 4.3 Energize Charging Pump 32: 

1) Remove loads from bus 312 (by deenergizing MCC "E-1" feeder and all loads 
from PDP-TG-1 except 30A breaker, or MCC "A" and "C" feeders).  

2) Visually verify that charging pump 32 is not running.  

3) Verify at the transfer switch that all eight indicating lights are extinguished.  

4) Verify that the bulldog switch is open the 31 charging pump room.
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5) At the transfer cabinet located adjacent to charging pump 32, place the switch in 

the alternative feed position by rotating in clockwise.  

6) Close the disconnect switch on MCC-312A for charging pump.  

7) Start charging pump 32 at MCC-312A by pushing in and turning the key switch 

to the "Start" position.  

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - 60 minutes were assumed to be available to re-establish RCP seal 
cooling. After 60 minutes, the RCP seal leak rate exceeds the capacity of one charging 
pump.  

Time Needed - Approximately 30 minutes are needed to align and start service water 
pump 38, component cooling pump 32, and charging pump 31 or 32 from MCC-312A.  
While priorities can be established for aligning and starting the pumps, these priorities are 
not reflected in SOP-EL-12. These priorities are based on the facts that a failure to align 
service water pump 38 is less limiting (because of the large heat capacity of the service 
water system and thus the additional time available to recognize and recover the loss of 
service water flow) and that component cooling pump 32 is needed-for both seal injection 
(cooling the charging pumps) and thermal barrier cooling.  

b. Competing Actions/Alarms. The operators will continue in their efforts to restore the 
480-Vac safeguard buses.  

c. Consequence of Actions.  

Success - Success results in decay heat removal by the turbine-driven AFW pump and 
limited reactor coolant loss from RCP seal leaks.  

Failure - Failure results in excessive RCP seal leakage and subsequent uncovering of the 
core and core damage.  

d. Training/Experience. The operators have had no training to deal with this scenario.  

e. Stress. Extremely high stress levels were assumed.  

f. Skill/Rule/Knowledpe-Based. Although the actions are rule-based in that they are 
proceduralized, the operators must identify the correct procedure to implement. This
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latter is a knowledge-based action.  

g. Task Complexity. High. Several key actions must be performed and their execution 
requires a coordinated effort in the main control room, turbine building, and PAB.  

QUANTIFICATION 

Diagznosis Error. With 30 minutes available for diagnosis, the nominal diagnosis HEP from 
Table 8-2 of NUREG/CR-4772 was used. This yields a median HEP of 0.001 with an error 
factor of 10. The resulting mean diagnosis HEP is 2.7x1O3 .  

Post-Diainosis Error. Post-diagnosis error results from a failure to align or start service 
water pump 38 and component cooling pump 32 or charging pump 31 or 32. The median 
HEP for these actions was calculated as 0.05 (EF=5) using Table 8-5 (item 4) of 
NUREG/CR-4772 and assuming step-by-step actions performed under extremely high stress.  
The resulting mean HEP is 0.081.  

Recovery. Indicating lights on MCC-312A should alert the operator to any failure to perform 
the required actions correctly. In addition, inadequate RCP seal cooling (e.g., low 
bearing/thermal barrier cooling flow and high bearing/thermal barrier cooling return 
temperatures) will be annunciated in the control room. Therefore, the annunciator response 
model was used to estimate a non-recovery probability for post-diagnosis actions.  
Conservatively assuming the presence of ten unrelated alarms, Table 8-4 (item 10) of 
NUREG/CR-4772 assigns a median HEP of 0.05 with an error factor of 10. The resulting 
mean non-recovery HEP is 0.13.  

Therefore, assuming revised procedures, 

OAPPR = 0.0027 + 0.081 x 0.13 = 0.013.
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H2.29 OPERATOR ACTION OAFW-HVAC--OPERATOR PROVIDES 
ALTERNATIVE AFW PUMP ROOM VENTILATION 

SUMMARY 

a. Task. The operator must provide-auxiliary boiler feed pump (ABFP) room ventilation 
should normal room ventilation fail.  

b. Success Criterion. ABFP room roll-up garage door opened before ABFP room 
temperature reaches 160'F.  

c. Scenario/Event Tree(s) Used. This action is demanded should normal ABFP room 
ventilation system fail after a reactor trip.  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a reactor trip occurs. The 
main feedwater pumps are tripped, and one or more AFW pumps deliver flow to the, 
steam generators. Concurrently or subsequently, a total loss of ventilation to the ABFP 
room occurs.  

b. Preceding Operator Actions. The operators will enter procedure E-0 (Reactor Trip or 
Safety Injection) upon the reactor trip and continue through E-0 if a safety injection 
signal is present. If no safety injection signal is present, the operators will transfer to 
procedure ES-0.1 (Reactor Trip Response).  

c. Symptoms.  
High ABFP room temperature.  

d. Indications.  
"Aux Feed Pump Room Hi Temp" annunciator on panel SDF.  

e. Procedural Guidance. Until recently, no explicit procedural guidance was provided to 
direct the operators to open the roll-up door in the ABFP room. However, Alarm 
Response Procedure ARP-7 is being revised to direct the operators to open the roll-up 
door if the room temperature exceeds 120F.  

f. Response.  

ARP-7 (Rev. 12) - "Aux Feed Pump Room Hi Temp" alarm on panel SDF 
If the temperature in the ABFP room exceeds 120'F, open the roll-up door to provide 
ventilation.
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PERFORMANCE SHAPING FACTORS

a. Timing.  

Time Available -The time available to restore ventilation to the ABFP room depends 
upon the number of AFW pumps operating and the initial temperature of the room.  
Assuming conservatively that all three AFW pumps are operating and the initial room 
temperature is 90'F, the room temperature will increase from 120'F (alarm setpoint) to 
160'F (qualification temperature of the motor-driven AFW pumps) in 103 minutes.  

Time Needed - This action, including travel time to the ABFP room, can be accomplished 
within 15 minutes assuming there are no heat stress-induced delays.  

b. Competing Actions/Alarms. None expected.  

c. Consequence of Actions.  

Success - Success results in continued operability of the AFW pumps.  

Failure - Failure results in the loss of all AFW pumps, requiring alternative methodsto 
remove decay heat.  

d. Training/Experience. Since the procedural guidance for this scenario has not yet been 
implemented, no training or experience currently exists. However, it was assumed that 
operators will receive training on this scenario once the procedures are revised.  

e. Stress. Moderate to extremely high stress levels were assumed. Since the alarm setpoint 
for high ABFP room temperature is 120'F and five to ten minutes may elapse before the 
operator enters the ABFP room, actual room temperature on;,entry will be higher.  
Consequently, heat stress could cause extremely high stress levels.  

f. Skill/Rule/Knowledge-Based. Rule-based--this action will be proceduralized.  

g. Task Complexity. Simple.  

QUANTIFICATION 

The operators will have 103 - 15 = 88 minutes to diagnose the high temperature condition 
(greater than 120'F) in the ABFP room. However, the time available was conservatively 
assumed to be 60 minutes based on the fact that there may be delays in establishing natural 
air circulation. Using the nominal diagnosis model in NUREG/CR-4772, the median 
diagnosis HEP from Table 8-2 (item 5) is 10- , with an error factor of 30. The corresponding 
mean HEP is 8.5x10 4 . Post-diagnosis errors were considered to be negligible given
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successful diagnosis.

In addition to the human error contribution for failure to establish ABFP room ventilation, 

failure of the annunciator module was also considered, since such a failure will preclude 

detection of high room temperature condition. From IEEE Standard 500-1984, the 

recommended failure rate for annunciator modules is 1.02xl 0-6/hr. Operation of the 

annunciator is verified every refuelling outage during testing of the ABFP room temperature 

indicators. Therefore, the hardware contribution to failure. was estimated to be 1.02x 10-6/hr × 

(1.5 x 8760 hrs)/2 = 6.7xl0 "3.  

Combining the contributions of human and hardware failures (8.5x10-4 and 6.7x10 -3, 

respectively), the total failure probability is 7.6x10-3.  

OAFW-HVAC = 7.6x10- 3 .  

S
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H2.30 OPERATOR ACTION OCTL15-HVAC--OPERATORS PROVIDE 
ALTERNATIVE SWITCHGEAR ROOM VENTILATION 

SUMMARY 

a. Task. The operator must provide 480-Vac switchgear room ventilation should normal 
room ventilation fail.  

b. Success Criterion. Alternative room cooling established by opening doors and using a 
portable fan to circulate air.  

c. Scenario/Event Tree(s) Used. The action is addressed in sequences which involve a 
failure of the 480-Vac switchgear room ventilation system.  

ACTION 

a. Initial Conditions. While the reactor is operating at full power, a reactor trip occurs.  
Concurrently or subsequently, a failure occurs which results in inadequate ventilation in 
the 480-Vac switchgear room.  

b. Preceding Operator Actions. The operators will enter procedure E-0 (Reactor Trip or 
Safety Injection) upon the reactor trip and continue through E-0 if a safety injection 
signal is present. If there no safety injection signal is present, the operators will transfer 
to procedure ES-0. 1 (Reactor Trip Response).  

c. Symptoms.  
High 480-Vac switchgear room temperature.  

d. Indications. 
A modification will be installed to provide a control room alarm on high control building 
- 15-ft elevation (480-Vac switchgear room) ambient temperature.  

e. Procedural Guidance. A night order directs that the double doors to the turbine building 
be blocked open to allow sufficient air to circulate through the room to cool the 480-Vac 
switchgear and allow resetting of any breakers that may trip because of high 
temperatures. Prior to plant startup, this night order will be replaced with an alarm 
response procedure which will specify the response to increasing switchgear room 
ambient temperature and maintain the temperature below the design value of 104'F.
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f. Response.

The alarm response procedure has not yet been developed to address a high temperature 
in the 480-V switchgear room. However, the new procedure will direct the operator to 
open the double doors to the turbine building and align a portable fan. The requirements 
for the portable fan, however, have yet to be determined.  

PERFORMANCE SHAPING FACTORS 

a. Timing.  

Time Available - Equipment qualifications show that the ambient room temperature in the 
switchgear room must reach 117 0F to trip the 480-Vac switchgear breakers. With one fan 
operating during a normal transient event, calculations show that the maximum room 
temperature will be 113 0F. Therefore, no operator action is required. However, should 
both fans be inoperable during a transient event (or one fan inoperable during a LOCA), 
room temperatures will rise fairly rapidly to. 117F, requiring the operators to establish 
alternative ventilation and possibly reset tripped breakers.  

Time Needed - The double doors to the turbine building can be opened within ten minutes 
(including travel time to the switchgear room); a further five minutes may be required to 
set up the portable fan.  

b. Competing Actions/Alarms. None expected.  

c. Consequence of Actions.  

Success - Success results in continued operation of buses 2A, 3A, 5A, and 6A and 
essential equipment supplied by those buses.  

Failure - Failure results in loss of all 480-Vac safeguards buses (2A, 3A, 5A, and 6A).  

d. Training/Experience. Since the procedural guidance for this scenario has not yet been 
implemented (except in the night orders), no training or experience currently exists.  
However, it was assumed that each operator will receive training on this scenario once 
the alarm response procedures are revised.  

e. Stress. Moderate to extremely high stress levels were assumed.  

f. Skill/Rule/Knowledge-Based. Rule-based--this action will be proceduralized.  

g. Task Complexity. Simple.
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QUANTIFICATION

A modification is currently being implemented which will provide a control room alarm on 
high switchgear room ambient temperature. In addition, an alarm response procedure is being 
developed to provide guidance for establishing alternate ventilation of the switchgear room.  
For conditions in which normal ventilation is unable to maintain the ambient room 
temperature below 117'F, it was assumed that the breakers will have to be reset. Because of 
the time available to establish alternate room ventilation, a screening value of 0.1 was used 
for failure to perform the action.  

.*. OCTL 15-HVAC - 0.1
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APPENDIX I 

CUT SETS FOR DOMINATE ACCIDENT SEQUENCES



Table of Contents

I1 T3-3-T2-18 1-2 

12 T2-32-TH'-13A 1-7 

13 TI -26-TB-9 1-8 

14 A-6 1-14 

15 T2-32-TH-19A 1-15 

16 TDC32-2 1-16 

17 T2-18 1-22 

18 TDC31-2 1-27 

Plant Damage State Group Cutsets 

PDS 1 - SBO Plant Damage State Group I-A I 

PDS 2 - Transient Plant Damage State Group I-A 13 

PDS 3 - LOCA Plant Damge State Group I-A55 

PDS 4 - VSequence Plant Damage State Group I-A58 

PDS 5 - SGTR Plant Damage State Group I-A59



Sequence: T3-3-T2-18

T3-3-T2-18

Initiating event frequency 
Top event unavailability 
Sequence frequency 
Number of cut sets in equation 
Cutoff value used last step 
Longest cut set (# of events) 
Basic Event Data file referenced

3.6/yr 
1. 145E-06 
4. 1E-06/yr 
86 
1.00E-09 
6 
IP3Run

1 6.3000E-07 

2 1.281OE-07 

3 1.2810E-07 

4 2.2773E-08 

5 1.4280E-08 

6 1.4280E-08 

7 1.4100E-08 

8 1.2872E-08 

9 1.2123E-08 

10 1.0481E-08 

11 6.0375E-09 

12 5.0715E-09

AFV-MOD-CC-IL314 

AFV-MOD-CC-IL314 

AFV-MOD-CC-IL314 

AFW-CCF-FS-AFWPM 

AFW-XHE-FO-CITYW 

AFW-XHE-FO-CITYW 

AFV-MOD-CC-IL314 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM

FB-T2 NR-AFBV SL-T2-SUCC IE-T3

NR-AFBV PPR-PRV-CC-455C SL-T2-SUCC- IE-T3 

NR-AFBV PPR-PRV-CC-456 SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T3 

AFW-XVM-PG-CT-64 FB-T2 SL-T2-SUCC IE-T3 

AFW-XVM-PG-CT-6 FB-T2 SL-T2-SUCC IE-T3 

NR-AFBV PPR-CCF-CC-PORVS SL-T2-SUCC IE-T3 

AFW-MAI-MA-TDP32 FB-T2 SL-T2-SUCC IE-T3 

AFW-XHE-RE-AFW32 FB-T2 SL-T2-SUCC IE-T3 

AFW-TDP-FS-TDP32 FB-T2 SL-T2-SUCC IE-T3 

AFW-RCK-NO-TDP32 FB-T2 SL-T2-SUCC IE-T3

AFW-XBE-FO-HC405 FB-T2 SL-T2-SUCC IE-T3

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3

p )

-------------------------------------------------------------------------------

13 4.8349E-09 AFW-MAI-MA-PM31



Sequence: T3-3-T2-18

14 4.6306E-09 

15 4.6306E-09 

16 4.4681E-09 

17 3.1758E-09 

18 3.0289E-09 

19 2.9348E-09 

20 2.9348E-09 

21 2.9036E-09 

22 2.9036E-09 

23 2.9036E-09 

24 2.9036E-09 

25 2.7048E-09 

26 2.6173E-09 

27 2.6173E-09 

28 2.5738E-09 

29 2.5447E-09 

30 2.5254E-09 

31 2.4651E-09

AFW-CCF-FS-AFWPN 

AFW-CCF-FS-AFWPM 

AFW-TDP-FR-TDP32 

AC4-RCI-FE-U 1-6A 

AFW-MAI-MA-PM33 

AC4-RCI-FE-U 1-3A 

AC4-RCI-FE-U 1-6A 

AFW-XHE-FO-CITY' 

AFW-XHE-FO-CITY 

AFW-XHE-FO-CITY 

AFW-XHE-FO-CITY9 

AFW-AOV-CC-P1 139 

AFW-CCF-FS-AFWPl 

AFW-CCF-FS-AFWPl 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AFW-MAI-MA-TDP3 

AFW-CCF-FS-AFWP

1 AFW-TDP-FR-TDP32 PPR-PRV-CC-456 SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 PPR-PRV-CC-455C SL-T2-SUCC IE-T3 

AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3 

AFW-MAI-MA-PM31 AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW31 FB-T2 SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW31 FB-T2 SL-T2-SUCC IE-T3

V 

vi 

vi 

2 

M

AFW-XVM-PG-CT-64 

AFW-XVM-PG-CT-64 

AFW-XVM-PG-CT-6 

AFW-XVM-PG-CT-6 

AFW-CCF-FS-AFWPM 

AFW-MAI-MA-TDP32 

AFW-MAI-MA-TDP32 

AFW-XHE-RE-AFW32 

AFW-RCK-NO-PM33 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW32

PPR-PRV-CC-455C SL-T2-SUCC IE-T3

PPR-PRV-CC-456 SL-T2-SUCC IE-T3 

PPR-PRV-CC-455C SL-T2-SUCC IE-T3 

PPR-PRV-CC-456 SL-T2-SUCC IE-T3 

FB-T2 SL-T2-SUCC IE-T3 

PPR-PRV-CC-455C SL-T2-SUCC IE-T3 

PPR-PRV-CC-456 SL-T2-SUCC IE-T3 

AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T3 

AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3 

PPR-PRV-CC-456 SL-T2-SUCC IE-T3

AFW-XHE-RE-AFW32 PPR-PRV-CC-455C SL-T2-SUCC IE-T332 2.4651E-09 AFW-CCF-FS-AFWPM



Sequence: T3-3-T2-18 

33 2.4150E-09 AC1-BAC-ST-LP324 FB-T2 NR-AFBV SL-T2-SUCC IE-T3 

34 2.4150E-09 AC1-BAC-ST-LB33 FB-T2 NR-AFBV SL-T2-SUCC IE-T3

2.3790E-09 

2.3785E-09 

2.3516E-09 

2.3516E-09 

2.3516E-09 

2.2252E-09 

2.1312E-09 

2.1312E-09 

2.0563E-09 

1.9895E-09 

1.8900E-09 

1 .6906E-09 

1.6588E-09 

1.6588E-09 

1.6367E-09 

1.6124E-09

AFW-AOV-O0-11581 

AFW-XHE-RE-AFW31 

AFW-RCK-NO-PM33 

AC4-RCK-NO-BC36C 

AFW-RCK-NO-PM31 

AFW-MAI-MA-PM31 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-TDP-FS-TDP32 

AC4-RCI-FE-U1-3A 

AFV-MOD-CC-ED311 

AC4-RCI-FE-U1-6A 

AC4-RCI-FE-U 1-3A 

AC4-RCI-FE-U1-6A 

AFW-TDP-FR-TDP32 

AFW-MAI-MA-PM33

AFW-AOV-OO-11582 AFW-XHE-FO-CITYW FB-T2 SL-T2-SUCC IE-T3 

AFW-XHE-RE-AFW32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW31 FB-T2 SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3 

AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3 

AFW-TDP-FS-TDP32 PPR-PRV-CC-455C SL-T2-SUCC IE-T3 

AFW-TDP-FS-TDP32 PPR-PRV-CC-456 SL-T2-SUCC IE-T3 

AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3 

AFW-MAI-MA-PM33 AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T3 

AFV-MOD-CC-ED312 FB-T2 NR-AFBV SL-T2-SUCC IE-T3 

AFW-MAI-MA-PM31 AFW-XHE-RE-AFW32 FB-T2 SL-T2-SUCC IE-T3 

AFW-MAI-MA-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T3 

AFW-MAI-MA-TDP32 AFW-XBE-RE-AFW31 FB-T2 SL-T2-SUCC IE-T3 

AFW-XHE-RE-AFW33 DC1-MAI-MA-BCC33 FB-T2 SL-T2-SUCC IE-T3 

AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW32 FB-T2 SL-T2-SUCC IE-T3



Sequence: T3-3-T2-18

51 1.5941E-09 AC4-RCK-NO-BC36C 

52 1.5941E-09 AFW-MAI-MA-PM33 

53 1.5623E-09 AC4-RCI-FE-U1-3A 

54 1.5623E-09 AC4-RCI-FE-U1-6A 

55 1.5446E-09 AC4-RCI-FE-U1-6A 

56 1.5446E-09 AC4-RCI-FE-U1-3A 

57 1.4616E-09 AC4-RCI-FE-U1-6A 

58 1.3940E-09 AFW-MAI-MA-PM33 

59 1.3843E-09 AFW-MAI-MA-PM31 

60 1.3546E-09 AFW-MAI-MA-PM31 

61 1.3507E-09 AC4-RCI-FE-U1-3A 

62 1.3507E-09 AC4-RCI-FE-U1-6A 

63 1.3503E-09 AC1-SBR-CO-LP324 

64 1.3292E-09 AFW-MAI-MA-TDP32 

65 1.3292E-09 AFW-MAI-MA-TDP32 

66 1.3292E-09 AC4-RCK-NO-BC36C 

67 1.2818E-09 AFW-MAI-MA-PM31 

68 1.2793E-09 AFW-MDP-FS-PM31 

69 1.2793E-09 AFW-MDP-FS-PM33

AFW-MAI-MA-PM3 

AFW-RCK-NO-PM31 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW31 

AFW-RCK-NO-PM31 

AFW-RCK-NO-PM33 

AFW-MAI-MA-PM31 

AFW-TDP-FS-TDP32 

AFW-MDP-FS-PM33 

AFW-RCK-NO-PM33 

AFW-TDP-FS-TDP32 

AFW-TDP-FS-TDP32 

FB-T2 NR-AFBV 

AFW-RCK-NO-PM3 

AFW-RCK-NO-PM3 

AFW-MAI-MA-TDP 

AFW-RCK-NO-TDP3 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW32

FB-T2 

FB-T2 

FB-T2 

FB-T2

AFW-TDP-FR-TDP32 FB-T2 

AFW-TDP-FR-TDP32 FB-T2 

AFW-TDP-FS-TDP32 FB-T2 

AFW-XHE-RE-AFW31 FB-T2 

AFW-TDP-FR-TDP32 FB-T2 

AFW-XHE-RE-AFW32 FB-T2 

AFW-XHE-RE-AFW33 FB-T2 

AFW-XHE-RE-AFW31 FB-T2 

SL-T2-SUCC IE-T3 

1 AFW-XHE-RE-AFW33 FB-T 

3 AFW-XHE-RE-AFW31 FB-T, 

32 AFW-XHE-RE-AFW33 FB-T 

2 AFW-XHE-RE-AFW33 FB-L 

AFW-XHE-RE-AFW33 FB-T2 

AFW-XHE-RE-AFW31 FB-T2

3

2
SL-T2-SUC 

SL-T2-SU( 

SL-T2-SUC 

SL-T2-SUCC 

SL-T2-SUCC

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

L-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC

SL-T2-SUC

IE-T3 

IE-T3 

* IE-T3 

* IE-T3 

IE-T3 

IE-T3 

IE-T3 

IE-T3 

IE-T3 

IE-T3 

IE-T3 

IE-T3 

'C IE-T3 

,C IE-T3 

IC IE-T3 

.C IE-T3 

* IE-T3 

* IE-T3



Sequence: T3-3-T2-18

1.2519E-09 

1.2519E-09 

1.2519E-09 

1.2377E-09 

1.2377E-09 

1.2276E-09 

1.2276E-09 

1.1845E-09 

1.1711E-09 

1. 1095E-09 

1.0823E-09 

1.0823E-09 

1.0823E-09 

1.0767E-09 

1.0591E-09 

1.0312E-09 

1.0312E-09

AFW-RCK-NO-PM31 AFW-XHE-RE-AFW32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE

AFW-RCK-NO-PM33 AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW32 FB-T2 SL-T2-SUCC lE

AC4-RCK-NO-BC36C AFW-XHE-RE-AFW32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE 

AFW-RCK-NO-PM31 AFW-RCK-NO-PM33 AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T3 

AC4-RCK-NO-BC36C AFW-RCK-NO-PM33 AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T3 

AFW-CCF-FS-AFWPM AFW-RCK-NO-TDP32 PPR-PRV-CC-456 SL-T2-SUCC IE-T3 

AFW-CCF-FS-AFWPM AFW-RCK-NO-TDP32 PPR-PRV-CC-455C SL-T2-SUCC IE-T3 

AFW-RCK-NO-TDP32 AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IF 

AFW-MAI-MA-PM31 AFW-RCK-NO-PM33 AFW-TDP-FS-TDP32 FB-T2 SL-T2-SUCC IE-T3 

AFW-MAI-MA-PM33 AFW-TDP-FR-TDP32 DC1-MAI-MA-BCC3 FB-T2 SL-T2-SUCC IE-T3 

AFW-RCK-NO-PM31 AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T 

AC4-RCK-NO-BC36C AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-1 

AFW-RCK-NO-PM33 AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW31 FB-T2 SL-T2-SUCC IE-T 

AFW-MAI-MA-PM31 AFW-XHE-FO-HC405 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-] 

AC4-RCI-FE-U1-3A AFW-MAI-MA-PM33 AFW-XHE-RE-AFW32 FB-T2 SL-T2-SUCC IE-T3 

AFW-CCF-FS-AFWPM AFW-XHE-FO-HC405 PPR-PRV-CC-456 SL-T2-SUCC IE-T3 

AFW-CCF-FS-AFWPM AFW-XHE-FO-HC405 PPR-PRV-CC-455C SL-T2-SUCC IE-T3

-T3 

-T3 

-T3 

-T3 

3 

"3 

"3 

'3



(, ) I ) 
Sequence: T2-32-TH-13A 

T2-32-TH-13A 

Initiating event frequency = 1.11/yr 
Top event unavailability = 3.499E-06 
Sequence frequency = 3.9E-06/yr 
Number of cut sets in equation = 1 
Cutoff value used last step = 1.OOOE-09 
Longest cut set (# of events) = 3 
Basic Event Data file referenced = IP3TH 

1 3.4992E-06 C MRI-SUCC PRI IE-T2



90
Sequence: TI-26-TB-9

TI-26-TB-9

Initiating event frequency 
Top event unavailability 
Sequence frequency 
Number of cut sets in equation 
Cutoff value used last step 
Longest cut set (# of events) 
Basic Event Data file referenced

= 6.8E-02/yr 
= 3.845E-05 
= 2.6E-06/yr 
= 1676 
= 1.000E-09 
=7 
= IP3Run

8.2461E-06 

1.4136E-06 

1.4136E-06 

1.1346E-06 

1. 1327E-06 

1.1327E-06 

1. 1327E-06 

1.1191E-06 

7.1587E-07 

6.7962E-07

B-iHR DC1-MAI-MA-BCC31 

B- 1HR DC1-MAI-MA-BCC31 

B- 1HR DC 1-MAI-MA-BCC31 

AFW-TDP-FR-TDP32 B-1HR 

B-1HR DCI-MAI-MA-BCC31 

B- 1HR DC 1 -MAI-MA-BCC31 

B-1HR DC 1-MAI-MA-BCC31 

B- 1HR DC 1-MAI-MA-BCC31 

B-1HR DC 1-MAI-MA-BCC31 

B-1HR DC1-MAI-MA-BCC31

11 6.4131E-07 AFW-MAI-MA-TDP32 B-1HR 

12 6.0401E-07 AFW-XHE-RE-AFW32 B-1HR

FLAG-LOSP NR-CHGR35 SWS-MAI-MA-PM36 IE-T1 

AC4-RCI-FE-U1-6A NR-CHGR35 FLAG-LOSP E-T1 

AC4-RCI-FE-U1-3A NR-CHGR35 FLAG-LOSP IE-T1 

SWS-XHE-RE-SWN29 IE-Ti 

FLAG-LOS NR-CHGR35 SWS-RCK-NO-PM36 IE-T1 

AC4-RCK-NO-BC36C NR-CHGR35 FLAG-LOSP IE-T1 

AC4-RCK-NO-BCH37 NR-CHGR35 FLAG-LOSP IE-T1 

FLAG-LOSP NR-CHGR35 SWS-STR-PG-36 IE-Ti 

FLAG-LOSP NR-CHGR35 SWS-MDP-FS-PMP36 IE-T1 

FLAG-LOSP NR-CHGR35 SWS-MDP-RS-PM35 IE-T1 

SWS-XHE-RE-SWN29 IE-TI 

SWS-XHE-RE-SWN29 IE-Ti

-------------------------------------------------------------------------------



Sequence: T1-26-TB-9

5.2219E-07 

4.8753E-07 

4.5308E-07 

3.5165E-07 

3.4001E-07 

3.0080E-07 

2.9925E-07 

2.7556E-07 

2.6732E-07 

2.6732E-07 

2.6149E-07 

2.5953E-07 

2.5267E-07 

2.5167E-07 

2.5167E-07 

2.2518E-07 

2.2438E-07

AFW-TDP-FS-TDP32 B-iHR 

AFW-TDP-FR-TDP32 B-1HR 

B-1HR DC1-MAI-MA-BCC31 

B- IHR DC I -MAI-MA-BCC31 

B- IHR DC1-MAI-MA-BCC31 

AFW-RCK-NO-TDP32 B-iHR 

B-iHR DC1-MAI-MA-BCC31 

AFW-MAI-MA-TDP32 B-iHR 

B-IHR DC1-MAI-MA-BCC31 

B- 1HR DC 1-MAI-MA-BCC31 

AFW-TDP-FR-TDP32 B-iHR 

AFW-XBE-RE-AFW32 B-iHR 

AFW-XHE-FO-HC405 B-1HR 

AFW-TDP-FR-TDP32 B-iHR 

AFW-TDP-FR-TDP32 B-IHR 

B-IHR DC1-MAI-MA-BCC31 

AFW-TDP-FS-TDP32 B-IHR

FLAG-LOSP NR-CHGR35 SWS-CRB-DN-52SW6

SWS-XHE-RE-SWN29 IE-Ti 

SWS-CCF-CC-EDGS IE-TI 

FLAG-LOSP NR-CHGR35 SWS-CKV-OO-SWI-4 IE-TI 

EDG-GEN-HW-EDG32 NR-CHGR35 EDG-MAI-MA-EDG31 

EDG-GEN-HW-EDG31 NR-CHGR35 EDG-MAI-MA-EDG32 

SWS-XHE-RE-SWN29 IE-TI 

EDG-GEN-HW-EDG31 NR-CHGR35 EDG-GEN-HW-EDG32 

SWS-CCF-CC-EDGS IE-Ti 

FLAG-LOSP NR-CHGR35 SWS-MDP-FR-PM35 IE-T1 

FLAG-LOSP NR-CHGR35 SWS-MDP-FR-PM36 IE-Ti 

SWS-CCF-FR-ESSPM IE-TI 

SWS-CCF-CC-EDGS IE-TI 

SWS-XHE-RE-SWN29 IE-TI 

AC4-RCI-FE-U1-3A SWS-MAI-MA-PM36 IE-TI 

AC4-RCI-FE-U1-5A SWS-MAI-MA-PM36 IE-TI 

FLAG-LOSP NR-CHGR35 SWS-XHE-RE-PMP36 IE-TI 

SWS-CCF-CC-EDGS IE-TI

IE-TI 

IE-T1 

IE-TI

IE-T130 1.9347E-07 B-1HR DCI-MAI-MA-BCC31



0
Sequence: TI-26-TB-9

31 1.8733E-07 B-1HR DC1-BAT-HW-BAT31 

32 1.4780E-07 AFW-MAI-MA-TDP32 B-1HR 

33 1.4225E-07 AFW-MAI-MA-TDP32 B-1HR 

34 1.4225E-07 AFW-MAI-MA-TDP32 B-1HR 

35 1.4005E-07 AFW-TDP-FR-TDP32 B-IHR 

36 1.4005E-07 AFW-TDP-FR-TDP32 B-1HR 

37 1.3920E-07 AFW-XHE-RE-AFW32 B-1HR 

38 1.3476E-07 AFW-AOV-CC-P1 139 B-IHR 

39 1.3398E-07 AFW-XHE-RE-AFW32 B-IHR 

40 1.3398E-07 AFW-XHE-RE-AFW32 B-1HR 

41 1.2925E-07 AFW-RCK-NO-TDP32 B-1HR 

42 1.2100E-07 AFW-TDP-FR-TDP32 B-IHR 

43 1.2 100E-07 AFW-TDP-FR-TDP32 B-1HR 

44 1.2035E-07 AFW-TDP-FS-TDP32 B-IHR 

45 1.1599E-07 B-IHR DC1-MAI-MA-BCC31 

46 1.1583E-07 AFW-TDP-FS-TDP32 B-1HR 

47 1.1583E-07 AFW-TDP-FS-TDP32 B-1HR 

48 1.0857E-07 AFW-XHE-FO-HC405 B-1 HR

FLAG-LOSP SWS-MAI-MA-PM36 IE-TI

SWS-CCF-FR-ESSPM IE-T1 

AC4-RCI-FE-U1-3A SWS-MAI-MA-PM36 IE-1 

AC4-RCI-FE-U1-5A SWS-MAI-MA-PM36 IE-1 

SWS-XVM-OC-29 IE-TI 

SWS-XVM-OC-55 IE-TI 

SWS-CCF-FR-ESSPM IE-TI 

SWS-XHE-RE-SWN29 IE-T1 

AC4-RCI-FE-U1-3A SWS-MAI-MA-PM36 IE-1 

AC4-RCI-FE-U1-5A SWS-MAI-MA-PM36 IE-1 

SWS-CCF-CC-EDGS IE-TI 

FLAG-LOSP SWS-MAI-MA-PM36 SWS-MDP-R 

FLAG-LOSP SWS-MAI-MA-PM36 SWS-MDP-R 

SWS-CCF-FR-ESSPM IE-TI 

SWS-XHE-RE-SWN29 NR-CHGR35 IE-TI 

AC4-RCI-FE-U1-5A SWS-MAI-MA-PM36 IE-TI 

AC4-RCI-FE-U1-3A SWS-MAI-MA-PM36 IE-TI 

SWS-CCF-CC-EDGS IE-TI

ri 

Fl 

[1 

ri

S-PM35 

LS-PM34

1-10

IE-TI 

IE-TI



(i

Sequence: Tl-26-TB-9

9.8518E-08 

9.6506E-08 

8.8406E-08 

8.5479E-08 

8.3838E-08 

7.9161E-08 

7.9161E-08 

7.5233E-08 

7.4557E-08 

7.4557E-08 

7.4305E-08 

6.9325E-08 

6.8389E-08 

6.8389E-08 

6.7622E-08 

6.6721E-08 

6.6721E-08

B-1HR DCI-MAI-MA-BCC31 

B-1HR DC1-MAI-MA-BCC31 

AFW-TDP-FR-TDP32 B-1HR 

AFW-TDP-FR-TDP32 B-IHR 

B-i HR DC 1-MAI-MA-BCC31 

AFW-MAI-MA-TDP32 B-iHR 

AFW-MAI-MA-TDP32 B-IHR 

AFW-TDP-FR-TDP32 B-iHR 

AFW-XHE-RE-AFW32 B-IHR 

AFW-XBE-RE-AFW32 B-iHR 

B-IHR DCI-MAI-MA-BCC31 

AFW-RCK-NO-TDP32 B-1HR 

AFW-MAI-MA-TDP32 B-1HR 

AFW-MAI-MA-TDP32 B-iHR 

AFW-TDP-FR-TDP32 B-iHR 

AFW-RCK-NO-TDP32 B-iHR 

AFW-RCK-NO-TDP32 B-iHR

66 6.4458E-08 AFW-TDP-FS-TDP32

AC4-RCS-OO-U6AX2 NR-CHGR35 EDG-MAI-MA-EDG31 FLAG-LOSP IE-TI 

AC4-XHE-RE-MCC6C NR-CHGR35 FLAG-LOSP IE-Ti 

EDG-GEN-HW-EDG32 EDG-GEN-HW-EDG33 EDG-MAI-MA-EDG31 IE-TI 

EDG-GEN-HW-EDG31 EDG-GEN-HW-EDG33 EDG-MAI-MA-EDG32 IE-TI 

AC4-RCS-OO-U6AX2 NR-CHGR35 EDG-GEN-HW-EDG31 FLAG-LOSP IE-TI 

SWS-XVM-OC-29 IE-Ti 

SWS-XVM-OC-55 IE-TI 

EDG-GEN-HW-EDG31 EDG-GEN-HW-EDG32 EDG-GEN-HW-EDG33' IE-TI 

SWS-XVM-OC-55 IE-Ti 

SWS-XVM-OC-29 IE-Ti 

FLAG-LOSP NR-CHGR35 SWS-STR-PG-35 IE-TI 

SWS-CCF-FR-ESSPM IE-TI 

FLAG-LOSP SWS-MAI-MA-PM36 SWS-MDP-RS-PM34 IE-TI 

FLAG-LOSP SWS-MAI-MA-PM36 SWS-MDP-RS-PM35 IE-TI 

EDG-GEN-HW-EDG31 EDG-GEN-HW-EDG32 EDG-MAI-MA-EDG33 IE-Ti 

AC4-RCI-FE-U1-3A SWS-MAI-MA-PM36 IE-Ti 

AC4-RCI-FE-U1-5A SWS-MAI-MA-PM36 IE-TI

B-1HR SWS-XVM-OC-29 IE-T1



(

Sequence: T1-26-TB-9

6.4458E-08 

6.4412E-08 

6.4412E-08 

6.3763E-08 

6.1652E-08 

5.8233E-08 

5.7904E-08 

5.6046E-08 

5.6046E-08 

5.5687E-08 

5.5687E-08 

5.5261E-08 

5.4262E-08 

5.4262E-08 

4.9969E-08 

4.9839E-08

83 4.8637E-08

AFW-TDP-FS-TDP32 B-1HR 

AFW-XHE-RE-AFW32 B-1HR 

AFW-XHE-RE-AFW32 B-iHR 

B-1HR DC1-MAI-MA-BCC31 

B-1HR DC1-MAI-MA-BCC31 

AFW-XHE-FO-HC405 B-1HR 

AFW-AOV-CC-P1 139 B-1HR 

AFW-XHE-FO-HC405 B-1HR 

AFW-XHE-FO-HC405 B-iHR 

AFW-TDP-FS-TDP32 B-1HR 

AFW-TDP-FS-TDP32 B-1HR 

AFW-TDP-FR-TDP32 B-1HR 

B-1HR DC1-MAI-MA-BCC31 

B-1HR DC 1-MAI-MA-BCC3 1 

AFW-MAI-MA-TDP32 B-1HR 

B-1HR DC 1-MAI-MA-BCC31 

AFW-TDP-FR-TDP32 B-1HR

84 4.8314E-08 AFW-MAI-MA-TDP32 B-1HR

SWS-XVM OC-55 IE-TI 

FLAG-LOSP SWS-MAI-MA-PM36 SWS-MDP-RS-PM35 IE-TI 

FLAG-LOSP SWS-MAI-MA-PM36 SWS-MDP-RS-PM34 IE-TI 

EDG-ENG-FR-DG32R NR-CHGR35 EDG-MAI-MA-EDG31 TE-TI 

EDG-ENG-FR-DG31R NR-CHGR35 EDG-MAI-MA-EDG32 IE-TI 

SWS-CCF-FR-ESSPM IE-TI 

SWS-CCF-CC-EDGS IE-Ti 

AC4-RCI-FE-U 1-5A SWS-MAI-MA-PM36 IE-TI 

AC4-RCI-FE-UI-3A SWS-MAI-MA-PM36 IE-TI 

FLAG-LOSP SWS-MAI-MA-PM36 SWS-MDP-RS-PM34 IE-TI 

FLAG-LOSP SWS-MAI-MA-PM36 SWS-MDP-RS-PM35 IE-TI 

AC4-CRB-CC-2AT5A EDG-MAI-MA-EDG32 IE-TI 

EDG-ENG-FR-DG32R NR-CHGR35 EDG-GEN-HW-EDG31 IE-TI 

EDG-ENG-FR-DG31R NR-CHGR35 EDG-GEN-HW-EDG32 IE-TI 

EDG-GEN-HW-EDG32 EDG-GEN-HW-EDG33 EDG-MAI-MA-EDG31 IE-TI 

SWS-CCF-CC-EDGS NR-CHGR35 IE-TI 

AC4-CRB-CC-2AT5A EDG-GEN-HW-EDG32 IE-TI 

EDG-GEN-HW-EDG31 EDG-GEN-HW-EDG33 EDG-MAI-MA-EDG32 IE-TI

)



Sequence: T1-26-TB-9

85 4.7592E-08 AFW-TDP-FR-TDP32 B-iHR SWS-MAI-MA-PM36 SWS-MDP-FR-PM35

4.7592E-08 

4.7062E-08 

4.6842E-08 

4.5504E-08 

.4.5308E-08 

4.5291E-08 

4.3144E-08 

4.3144E-08 

4.3144E-08 

4.2941E-08 

4.2523E-08 

4.0687E-08 

4.0050E-08 

3.9862E-08

100 3.9340E-08 AFW-TDP-FS-TDP32 B-1HR EDG-GEN-HW-EDG31 EDG-GEN-HW-EDG33 EDG-MAI-MA-EDG32

IE-TI

AFW-TDP-FR-TDP32 B-IHR SWS-MAI-MA-PM36 SWS-MDP-FR-PM34 IE-TI 

AFW-XHE-RE-AFW32 B-IHR EDG-GEN-HW-EDG32 EDG-GEN-HW-EDG33 EDG-MAI-MA-EDG31 

AFW-TDP-FR-TDP32 EDG-GEN-HW-EDG32 EDG-MAI-MA-EDG31 B-BATT-NDEP IE-TI 

AFW-XHE-RE-AFW32 B-1HR EDG-GEN-HW-EDG31 EDG-GEN-HW-EDG33 EDG-MAI-MA-EDG32 

B-1HR DC1-MAI-MA-BCC31 FLAG-LOSP NR-CHGR35 SWS-CKV-CC-SW1-6 IE-TI 

AFW-TDP-FR-TDP32 EDG-GEN-HW-EDG31 EDG-MAI-MA-EDG32 B-BATT-NDEP IE-TI 

AFW-TDP-FR-TDP32 B-1HR AC4-RCI-FE-U1-3A AC4-RCI-FE-U1-6A IE-TI 

AFW-TDP-FR-TDP32 B-1HR AC4-RCI-FE-U1-5A AC4-RCI-FE-U1-6A IE-TI 

AFW-TDP-FR-TDP32 B-1HR AC4-RCI-FE-U1-3A AC4-RCI-FE-U1-5A IE-Ti 

B-1HR DC1-SBR-CO-BAT31 FLAG-LOSP SWS-MAI-MA-PM36 IE-TI 

AFW-MAI-MA-TDP32 B-IHR EDG-GEN-HW-EDG31 EDG-GEN-HW-EDG32 EDG-GEN-HW-EDG33 

AFW-TDP-FS-TDP32 B-1HR EDG-GEN-HW-EDG32 EDG-GEN-HW-EDG33 EDG-MAI-MA-EDG31 

AFW-XHE-RE-AFW32 B-1IHR EDG-GEN-HW-EDG31 EDG-GEN-HW-EDG32 EDG-GEN-HW-EDG33 

AFW-TDP-FR-TDP32 EDG-GEN-HW-EDG31 EDG-GEN-HW-EDG32 B-BATT-NDEP IE-TI

IE-TI 

IE-TI 

IE-TI 

IE-TI 

IE-TI

I

IE-TI



Sequencei A-6 

A-6 

Initiating event frequency = 4.77E-04/yr 
Top event unavailability = 4.401 E-03 
Sequence frequency = 2.1 E-06/yr 
Number of cut sets in equation = 2 , 
Cutoff value used last step = 1.OOOE-09 
Longest cut set (# of events) = 3 
Basic Event Data file referenced = IP3Run 

1 4.4000E-03 OLR-A IE-A 

2 5.5200E-07 HHI-ASL-HI-LT920 NR-LIC921 IE-A



Sequence: T2-32-TH-19A

T2-32-TH-19A

Initiating event frequency 
Top event unavailability 
Sequence frequency 
Number of cut sets in equation 
Cutoff value used last step 
Longest cut set (# of events) 
Basic Event Data file referenced

= 1.11/yr 
= 1.523E-06 
= 1.7E-06/yr 
=1 
= 1.OOOE-09 
=3 
= IP3TH

1 1.5228E-06 C MRI PR2 IE-T2

--------------- ---------------------------------------------------------------



)

Sequence: TDC32-2

TDC32-2 

Initiating event frequency 
Top event unavailability 
Sequence frequency 
Number of cut sets in equation 
Cutoff value used last step 
Longest cut set (# of events) 
Basic Event Data file referenced

= 3.OE-03/yr 
= 4.873E-04 
= 1.5E-06/yr 
= 354 
= 1.OOOE-09 
=4 
= IP3Run

AFW-MAI-MA-PM31 AFW-TDP-FR-TDP32 IE-TDC32 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW31 IE-TDC32 

AFV-MOD-CC-IL314 NR-AFBV IE-TDC32 

AFW-MAI-MA-PM31 AFW-XHE-RE-AFW32 IE-TDC32 

AFW-MAI-MA-TDP32 AFW-XHE-RE-AFW31 IE-TDC32 

AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW32 IE-TDC32 

AFW-RCK-NO-PM31 AFW-TDP-FR-TDP32 IE-TDC32 

AFW-MAI-MA-PM31 AFW-TDP-FS-TDP32 IE-TDC32 

AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW31 IE-TDC32 

AFW-MAI-MA-TDP32 AFW-RCK-NO-PM31 IE-TDC32 

AFW-MAI-MA-PM31 AFW-RCK-NO-TDP32 IE-TDC32 

AFW-MDP-FS-PM31 AFW-TDP-FR-TDP32 IE-TDC32

4.8470E-05 

4.4792E-05 

3.OOOOE-05 

2.5803E-05 

2.5318E-05 

2.3845E-05 

2.3575E-05 

2.2308E-05 

2.0615E-05 

1.3325E-05 

1.2850E-05 

1.2825E-05

-------------------------------------------------------------------------------



(
Sequence: TDC32-2

13 1.2550E-05 AFW-RCK-NO-PM31

1. 1875E-05 

1.0850E-05 

1.0794E-05 

9.9750E-06 

9.OOOOE-06 

7.2488E-06 

6.8272E-06 

6.2500E-06 

5.9024E-06 

5.7568E-06 

5.3200E-06 

5.2500E-06 

4.0266E-06 

3.9606E-06 

3.4000E-06 

2.8560E-06 

2.8290E-06

AFW-RCK-NO-TDP32 

AFW-RCK-NO-PM31 

AFW-MAI-MA-PM31 

AFW-XHE-FO-HC405 

AFV-MOD-CC-ED311 

AFW-MAI-MA-TDP32 

AFW-MDP-FS-PM31 

AFW-RCK-NO-PM31 

AFW-MDP-FS-PM31 

AFW-AOV-CC-PI 139 

AFW-AOV-CC-P1 139 

AFW-RCK-NO-PM31 

AFW-CRB-DN-52AF1 

AFW-MDP-FR-PM31 

AFW-MDP-FS-PM31 

AFW-MDP-FS-PM31 

AFW-RLY-NO-312-1

S

AFW-XHE-RE-AFW32 IE-TDC32 

AFW-XHE-RE-AFW31 IE-TDC32 

AFW-TDP-FS-TDP32 IE-TDC32 

AFW-XHE-FO-HC405 IE-TDC32 

AFW-XHE-RE-AFW31 IE-TDC32 

AFV-MOD-CC-ED312 IE-TDC32 

AFW-MDP-FS-PM31 IE-TDC32 

AFW-XHE-RE-AFW32 IE-TDC32 

AFW-RCK-NO-TDP32 IE-TDC32 

AFW-TDP-FS-TDP32 IE-TDC32 

AFW-MAI-MA-PM31 IE-TDC32 

AFW-XHE-RE-AFW31 IE-TDC32 

AFW-XHE-FO-HC405 IE-TDC32 

AFW-TDP-FR-TDP32 IE-TDC32 

AFW-TDP-FR-TDP32 IE-TDC32 

AFW-RCK-NO-TDP32 IE-TDC32 

AFW-XBE-FO-HC405 IE-TDC32 

AFW-TDP-FR-TDP32 IE-TDC32



p
Sequence: TDC32-2

2.8000E-06 

2.2759E-06 

2.2386E-06 

2.1600E-06 

2.1435E-06 

2.1084E-06 

1.8532E-06 

1.8228E-06 

1.5990E-06 

1.5420E-06 

1.5232E-06 

1.5060E-06 

1.4250E-06 

1.3020E-06 

1.0844E-06 

1.0675E-06 

1.0500E-06 

9.OOOOE-07

AFW-AOV-CC-P1 139 

AFW-CRB-DN-52AF1 

AFW-MAI-MA-TDP32 

AFV-FAN-FR-EF312 

AFW-CRB-DN-52AF1 

AFW-MDP-FR-PM3 1 

AFW-CRB-DN-52AF 1 

AFW-MDP-FR-PM31 

AFW-MAI-MA-TDP32 

AFW-MAI-MA-PM31 

AFW-AOV-CC-P1 139 

AFW-RLY-NO-312-1 

AFW-RLY-NO-BFPL 

AFW-RLY-NO-312-1 

AFW-CCF-FS-AFWPM

AFW-CRB-DN-52AF1 AFW-RCK-NO-TDP32 

AFW-MDP-FR-PM31 AFW-RCK-NO-TDP32 

AFV-FAN-FS-EF311 AFV-MOD-CC-ED312

IE-TDC32 

IE-TDC32 

IE-TDC32

1-18

AFW-RCK-NO-PM31 IE-TDC32 

AFW-MAI-MA-TDP32 IE-TDC32 

AFW-MDP-FR-PM31 IE-TDC32 

AFV-MOD-CC-ED311 IE-TDC32 

AFW-XHE-RE-AFW32 IE-TDC32 

AFW-XHE-RE-AFW32 IE-TDC32 

AFW-TDP-FS-TDP32 IE-TDC32 

AFW-TDP-FS-TDP32 IE-TDC32 

AFW-RLY-NO-312-1 IE-TDC32 

AFW-RLY-NO.BFPL IE-TDC32 

AFW-MDP-FS-PM31 IE-TDC32 

AFW-XHE-RE-AFW32 IE-TDC32 

AFW-XHE-RE-AFW31 IE-TDC32 

AFW-TDP-FS-TDP32 IE-TDC32 

AFW-TDP-FR-TDP32 IE-TDC32



(,.

Sequence: TDC32-2

49 9.OOOOE-07 AFV-FAN-FS-EF312

8.9670E-07 

8.8200E-07 

8.6662E-07 

8.0532E-07 

7.6475E-07 

7.5000E-07 

7.5000E-07 

6.8000E-07 

6.8000E-07 

6.3000E-07 

6.1295E-07 

5.7730E-07 

5.6540E-07 

5.2250E-07 

4.9910E-07 

4.7824E-07 

4.7040E-07

AFV-MOD-CC-ED311 IE-TDC32

AFW-CRB-DN-52AF1 AFW-XHE-FO-HC405 IE-TDC32 

AFW-MDP-FR-PM31 AFW-XHE-FO-HC405 IE-TDC32 

AFW-MAI-MA-3 1VLV AFW-TDP-FR-TDP32 IE-TDC32 

AFW-CKV-CC-BFD34 AFW-TDP-FR-TDP32 IE-TDC32 

AFW-MAI-MA-32VLV AFW-XHE-RE-AFW31 IE-TDC32 

AFW-RCK-NO-TDP32 AFW-RLY-NO-312-1 IE-TDC32 

AFW-RCK-NO-PM31 AFW-RLY-NO-BFPL IE-TDC32 

AFW-XHE-FO-CITYW AFW-XVM-PG-CT-64 IE-TDC32 

AFW-XHE-FO-CITYW AFW-XVM-PG-CT-6 IE-TDC32 

AFW-RLY-NO-312-1 AFW-XHE-FO-HC405 IE-TDC32 

AFW-CCF-FS-AFWPM AFW-MAI-MA-TDP32 IE-TDC32 

AFW-CCF-FS-AFWPM AFW-XHE-RE-AFW32 IE-TDC32 

AFW-CCF-CC-TDPDV AFW-MAI-MA-PM31 IE-TDC32 

AFW-CCF-CC-TDPDV AFW-XHE-RE-AFW31 IE-TDC32 

AFW-CCF-FS-AFWPM AFW-TDP-FS-TDP32 IE-TDC32 

AFW-AOV-CC-P1 139 AFW-CRB-DN-52AF1 IE-TDC32 

AFW-AOV-CC-P1 139 AFW-MDP-FR-PM31 IE-TDC32



p 
Sequence: TDC32-2 

67 4.6134E-07 AFW-MAI-MA-31VLV AFW-XHE-RE-AFW32 IE-TDC32 

68 4.5518E-07 AFW-CKV-CC-BFD34 AFW-MAI-MA-TDP32 IE-TDC32 

69 4.3896E-07 AFW-CKV-CC-BFD50 AFW-MAI-MA-PM31 IE-TDC32 

70 4.3896E-07 AFW-CKV-CC-BFD31 AFW-MAI-MA-PM31 IE-TDC32 

71 4.2871E-07 AFW-CKV-CC-BFD34 AFW-XHE-RE-AFW32 IE-TDC32 

72 4.0800E-07 AFW-MDP-FS-PM31 AFW-RLY-NO-BFPL IE-TDC32 

73 4.0565E-07 AFW-CKV-CC-BFD31 AFW-XHE-RE-AFW31 IE-TDC32 

74 4.0565E-07 AFW-CKV-CC-BFD5O AFW-XHE-RE-AFW31 IE-TDC32 

75 4.0250E-07 AFW-MAI-MA-32VLV AFW-RCK-NO-PM31 IE-TDC32 

76 3.9885E-07 AFW-MAI-MA-31VLV AFW-TDP-FS-TDP32 IE-TDC32 

77 3.7064E-07 AFW-CKV-CC-BFD34 AFW-TDP-FS-TDP32 IE-TDC32 

78 3.3600E-07 AFW-AOV-CC-PI139 AFW-RLY-NO-312-1 IE-TDC32 

79 2.8750E-07 AFW-CCF-FS-AFWPM AFW-RCK-NO-TDP32 IE-TDC32 

80 2.8290E-07 AFW-MSW-DN-1-AF1 AFW-TDP-FR-TDP32 IE-TDC32 

81 2.7500E-07 AFW-CCF-CC-TDPDV AFW-RCK-NO-PM31 IE-TDC32 

82 2.4150E-07 AFW-CCF-FS-AFWPM AFW-XHE-FO-HC405 IE-TDC32 

83 2.2975E-07 AFW-MAI-MA-31VLV AFW-RCK-NO-TDP32 IE-TDC32 

84 2.1896E-07 AFW-MAI-MA-32VLV AFW-MDP-FS-PM31 IE-TDC32

1-20



Sequence: TDC32-2 

85 2.1600E-07 AFV-FAN-FR-EF312 AFV-FAN-FS-EF311 IE-TDC32

2.1350E-07 

2.1350E-07 

2.1350E-07 

1.9299E-07 

1.8504E-07 

1.8401E-07 

1.8401E-07 

1.7934E-07 

1.7476E-07 

1.7476E-07 

1.7100E-07 

1.7005E-07 

1.7005E-07 

1.6150E-07

AFW-RCK-NO-TDP32 1 E-TDC32AFW-CKV-CC-BFD34 

AFW-CKV-CC-BFD50 

AFW-CKV-CC-BFD31 

AFW-MAI-MA-31VLV 

AFW-MAI-MA-PM31 

AFW-AOV-PG- 1310A 

AFW-AOV-PG- 1310B 

AFW-CKV-CC-BFD34 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AFW-ORF-PG-TDP32 

AFW-AOV-PG- 1310B 

AFW-AOV-PG- 1310A 

AFW-XHE-RE-AFW31

100 1.6150E-07 AFW-XHE-RE-AFW31

AFW-RCK-NO-PM31 

AFW-RCK-NO-PM31 

AFW-XHE-FO-HC405 

AFW-ORF-PG-TDP32 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AFW-XHE-FO-HC405 

AFW-XVM-PG-BFD51 

AFW-XVM-PG-MS54 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 

AFW-XVM-PG-MS54

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC32

AFW-XVM-PG-BFD51 IE-TDC32



122-18
Sequence: 12-18

Initiating event frequency 
Top event unavailability 
Sequence frequency 
Number of cut sets in equation 
Cutoff value used last step 
Longest cut set (# of events) 
Basic Event Data file referenced

= 1.1 1/yr 
= 1.145E-06 
= 1.3E-06/yr 
= 86 
= 1.OOOE-09 
=6 
= IP3Run

AFV-MOD-CC-IL314 

AFV-MOD-CC-IL314 

AFV-MOD-CC-IL314 

AFW-CCF-FS-AFWPM 

AFW-XHE-FO-CITYW 

AFW-XHE-FO-CITYW 

AFV-MOD-CC-IL314 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM

FB-T2 NR-AFBV SL-T2-SUCC IE-T2

NR-AFBV 

NR-AFBV

PPR-PRV-CC-455C 

PPR-PRV-CC-456 S

AFW-TDP-FR-TDP32 FB-T2 

AFW-XVM-PG-CT-64 FB-T2 

AFW-XVM-PG-CT-6 FB-T2 

NR-AFBV PPR-CCF-CC-PORVS 

AFW-MAI-MA-TDP32 FB-T2 

AFW-XHE-RE-AFW32 FB-T2 

AFW-TDP-FS-TDP32 FB-T2 

AFW-RCK-NO-TDP32 FB-T2 

AFW-XHE-FO-HC405 FB-T2

SL-T2-SUCC 

L-T2-SUCC I] 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC

IE-T2 

E-T2 

IE-T'2 

IE-T2 

IE-T2 

IE-T2 

IE-T2 

IE-T2 

IE-T12 

IE-T2 

IE-T2

AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2

)

6.3000E-07 

1.2810E-07 

1.2810E-07 

2.2773E-08 

1.4280E-08 

1.4280E-08 

1.4100E-08 

1.2872E-08 

1.2123E-08 

1.0481E-08 

6.0375E-09 

5.0715E-09

13 4.8349E-09 AFW-MAI-MA-PM31 AFW-TDP-FR-TDP32

-------------------------------------------------------------------------------



S.
4.6306E-09 

4.6306E-09 

4.4681E-09 

3.1758E-09 

3.0289E-09 

2.9348E-09 

2.9348E-09 

2.9036E-09 

2.9036E-09 

2.9036E-09 

2.9036E-09 

2.7048E-09 

2.6173E-09 

2.6173E-09 

2.5738E-09 

2.5447E-09 

2.5254E-09 

2.4651E-09 

2.465 1E-09

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-TDP-FR-TDP32 

AC4-RCI-FE-U 1 -6A I 

AFW-MAI-MA-PM33 

AC4-RCI-FE-U1-3A 

AC4-RCI-FE-U1-6A Y 

AFW-XHE-FO-CITYW 

AFW-XHE-FO-CITYW 

AFW-XHE-FO-CITYW 

AFW-XHE-FO-CITYW 

AFW-AOV-CC-P 1139 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AFW-MAI-MA-TDP32 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-XHE-RE-AFW31 

,FW-MAI-MA-PM31 A 

AFW-TDP-FR-TDP32.  

FW-TDP-FR-TDP32 A 

,FW-TDP-FR-TDP32 A 

AFW-XVM-PG-CT-64 

AFW-XVM-PG-CT-64 

AFW-XVM-PG-CT-6 

AFW-XVM-PG-CT-6 

AFW-CCF-FS-AFWPM 

AFW-MAI-MA-TDP32 

AFW-MAI-MA-TDP32 

AFW-XHE-RE-AFW32 

AFW-RCK-NO-PM33 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32

equence: T2-18 
PPR-PRV-CC-456 SL-T2-SUCC IE-T2 

PPR-PRV-CC-455C SL-T2-SUCC IE-T2 

AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2

L] 

LI 

LI

PPR-PRV-CC-455C SL-T2-SUCC

T2 

2 

2

IE-T2

PPR-PRV-CC-456 SL-T2-SUCC IE-T2 

PPR-PRV-CC-455C SL-T2-SUCC IE-T2 

PPR-PRV-CC-456 SL-T2-SUCC IE-T2 

FB-T2 SL-T2-SUCC IE-T2 

PPR-PRV-CC-455C SL-T2-SUCC IE-T2 

PPR-PRV-CC-456 SL-T2-SUCC IE-T2 

AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T2 

AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

PPR-PRV-CC-456 SL-T2-SUCC IE-T2 

PPR-PRV-CC-455C SL-T2-SUCC IE-T2

FW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T2 

AFW-XHE-RE-AFW3 1 FB-T2 SL-T2-SUCC IE

FW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T 

FW-XHE-RE-AFW31 FB-T2 SL-T2-SUCC IE-t

( " i



33 2.4150E-09

Sequence: 

AC1-BAC-ST-LP324 FB-T2 NR-AFBV SL-T2-SUCC

AC1-BAC-ST-LB33 

AFW-AOV-OO- 11581 

AFW-XHE-RE-AFW3 

AFW-RCK-NO-PM33 

AC4-RCK-NO-BC36C 

AFW-RCK-NO-PM31 

AFW-MAI-MA-PM31 

AFW-CCF-FS-AFWPP 

AFW-CCF-FS-AFWPD 

AFW-TDP-FS-TDP32

FB-T2 NR-AFBV SL-T2-SUCC IE-T22.4150E-09 

2.3790E-09 

2.3785E-09 

2.3516E-09 

2.3516E-09 

2.3516E-09 

2.2252E-09 

2.1312E-09 

2.1312E-09 

2.0563E-09 

1.9895E-09 

1.8900E-09 

1.6906E-09 

1.6588E-09 

1.6588E-09 

1.6367E-09 

1.6124E-09

AC4-RCI-FE-U1-3A AFW-MAI-MA-PM33 AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T2 

AFV-MOD-CC-ED311 AFV-MOD-CC-ED312 FB-T2 NR-AFBV SL-T2-SUCC IE-T2 

AC4-RCI-FE-U1-6A AFW-MAI-MA-PM31 AFW-XHE-RE-AFW32 FB-T2 SL-T2-SUCC IE-T2 

AC4-RCI-FE-U1-3A AFW-MAI-MA-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

AC4-RCI-FE-UI-6A AFW-MAI-MA-TDP32 AFW-XHE-RE-AFW31 FB-T2 SL-T2-SUCC IE-T2 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW33 DC1-MAI-MA-BCC33 FB-T2 SL-T2-SUCC IE-T2 

AFW-MAI-MA-PM33 AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW32 FB-T2 SL-T2-SUCC IE-T2

1-24

0

T2-18 

IE-T2

AFW-AOV-OO-11582 AFW-XHE-FO-CITYW FB-T2 SL-T2-SUCC IE-T2 

AFW-XHE-RE-AFW32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW31 FB-T2 SL-T2-SUCC IE-T2 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

AFW-TDP-FS-TDP32 PPR-PRV-CC-455C SL-T2-SUCC IE-T2 

AFW-TDP-FS-TDP32 PPR-PRV-CC-456 SL-T2-SUCC IE-T2 

AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2

0)



51 1.5941E-09 AC4-RCK-NO-BC36C AFW-MAI-MA-PM33
Sequence: T2-18 

AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T2

1.5941E-09 

1.5623E-09 

1.5623E-09 

1.5446E-09 

1.5446E-09 

1.4616E-09 

1.3940E-09 

1.3843E-09 

1.3546E-09 

1.3507E-09 

1.3507E-09 

1.3503E-09 

1.3292E-09

AFW-MAI-MA-PM33 

AC4-RCI-FE-U 1-3A 

AC4-RCI-FE-U 1-6A 

AC4-RCI-FE-U 1-6A 

AC4-RCI-FE-U1-3A 

AC4-RCI-FE-UI-6A 

AFW-MAI-MA-PM33 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AC4-RCI-FE-U 1-3A 

AC4-RCI-FE-U 1-6A 

AC1-SBR-CO-LP324 

AFW-MAI-MA-TDP32

AFW-RCK-NO-PM31 AFW-TDP-FR-TDP32 FB-T2 

AFW-XHE-RE-AFW32 AFW-XHE-RE-AFW33 FB-T2 

AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW32 FB-T2 

AFW-RCK-NO-PM31 AFW-TDP-FR-TDP32 FB-T2 S] 

AFW-RCK-NO-PM33 AFW-TDP-FR-TDP32 FB-T2 S] 

AFW-MAI-MA-PM31 AFW-TDP-FS-TDP32 FB-T2 SI 

AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW31 FB-T2 

AFW-MDP-FS-PM33 AFW-TDP-FR-TDP32 FB-T2 

AFW-RCK-NO-PM33 AFW-XHE-RE-AFW32 FB-T2 

AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW33 FB-T2 

AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW31 FB-T2 

FB-T2 NR-AFBV SL-T2-SUCC IE-T2 

AFW-RCK-NO-PM31 AFW-XHE-RE-AFW33 FB-T2

65 1.3292E-09 AFW-MAI-MA-TDP32

1.3292E-09 

1.2818E-09 

1.2793E-09

AC4-RCK-NO-BC36C 

AFW-MAI-MA-PM31 

AFW-MDP-FS-PM31

1.2793E-09 AFW-MDP-FS-PM33

AFW-RCK-NO-PM33 

AFW-MAI-MA-TDP32 

AFW-RCK-NO-TDP32 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31

FB-T2 

FB-T2 

FB-T2 

FB-T2 

FB-T2

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC 

SL-T2-SUCC

SL-T2-SUCC IE-T2 

SL-T2-SUCC IE-T2 

SL-T2-SUCC IE-T2 

L-T2-SUCC IE-T2 

L-T2-SUCC IE-T2 

L-T2-SUCC IE-T2 

SL-T2-SUCC IE-T2 

SL-T2-SUCC IE-T2 

SL-T2-SUCC IE-T2 

SL-T2-SUCC IE-T2 

SL-T2-SUCC IE-T2 

SL-T2-SUCC IE-T2

IE-T2 

IE-T2 

IE-T2 

IE-T2 

IE-T2



Sequence:- T2-18 

70 1.2519E-09 AFW-RCK-NO-PM31 AFW-XHE-RE-AFW32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

71 1.2519E-09 AFW-RCK-NO-PM33 AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW32 FB-T2 SL-T2-SUCC IE-T2 

72 1.2519E-09 AC4-RCK-NO-BC36C AFW-XHE-RE-AFW32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

73 1.2377E-09 AFW-RCK-NO-PM31 AFW-RCK-NO-PM33 AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T2 

74 1.2377E-09 AC4-RCK-NO-BC36C AFW-RCK-NO-PM33 AFW-TDP-FR-TDP32 FB-T2 SL-T2-SUCC IE-T2 

75 1.2276E-09 AFW-CCF-FS-AFWPM AFW-RCK-NO-TDP32 PPR-PRV-CC-456 SL-T2-SUCC IE-T2 

76 1.2276E-09 AFW-CCF-FS-AFWPM AFW-RCK-NO-TDP32 PPR-PRV-CC-455C SL-T2-SUCC IE-T2 

77 1.1845E-09 AFW-RCK-NO-TDP32 AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW33 FB-T2 . SL-T2-SUCC IE-T2 

78 1.171 IE-09 AFW-MAI-MA-PM31 AFW-RCK-NO-PM33 AFW-TDP-FS-TDP32 FB-T2 SL-T2-SUCC IE-T2 

79 1.1095E-09 AFW-MAI-MA-PM33 AFW-TDP-FR-TDP32 DC1-MAI-MA-BCC33 FB-T2 SL-T2-SUCC IE-T2 

80 1.0823E-09 AFW-RCK-NO-PM31 AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

81 1.0823E-09 AC4-RCK-NO-BC36C AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

82 1.0823E-09 AFW-RCK-NO-PM33 AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW31 FB-T2 SL-T2-SUCC IE-T2 

83 1.0767E-09 AFW-MAI-MA-PM31 AFW-XHE-FO-HC405 AFW-XHE-RE-AFW33 FB-T2 SL-T2-SUCC IE-T2 

84 1.0591E-09 AC4-RCI-FE-U1-3A AFW-MAI-MA-PM33 AFW-XHE-RE-AFW32 FB-T2 SL-T2-SUCC IE-T2 

85 1.0312E-09 AFW-CCF-FS-AFWPM AFW-XHE-FO-HC405 PPR-PRV-CC-456 SL-T2-SUCC IE-T2 

86 1.0312E-09 AFW-CCF-FS-AFWPM AFW-XHE-FO-HC405 PPR-PRV-CC-455C SL-T2-SUCC IE-T2



Sequence: TDC31-2

TDC31-2 

Initiating event frequency 
Top event unavailability 
Sequence frequency 
Number of cut sets in equation 
Cutoff value used last step 
Longest cut set (# of events) 
Basic Event Data file referenced

= 3.OE-03/yr 
= 3.446E-04 
= 1.OE-06/yr 
= 213 
= 1.000E-09 
=4 
= IP3Run

AFW-CCF-FS-AFWPM 

AFV-MOD-CC-IL314 

AFW-MAI-MA-PM31 

AFW-XHE-RE-AFW31 

AFW-MAI-MA-PM33 

AFW-MAI-MA-PM31 

AFW-RCK-NO-PM33 

AFW-RCK-NO-PM31 

AFV-MOD-CC-ED311 

AFW-MAI-MA-PM33 

AFW-MAI-MA-PM31 

AFW-MDP-FS-PM33

IE-TDC31 

NR-AFBV IE-TDC31 

AFW-XHE-RE-AFW33 IE-TDC31 

AFW-XHE-RE-AFW33 IE-TDC31 

AFW-XHE-RE-AFW31 IE-TDC31 

AFW-RCK-NO-PM33 IE-TDC31 

AFW-XHE-RE-AFW31 IE-TDC31 

AFW-XHE-RE-AFW33 IE-TDC31 

AFV-MOD-CC-ED312 IE-TDC31 

AFW-RCK-NO-PM31 IE-TDC31 

AFW-MDP-FS-PM33 IE-TDC31 

AFW-XHE-RE-AFW31 IE-TDC31

1.1500E-04 

3.0000E-05 

2.4415E-05 

2.2562E-05 

1.5295E-05 

1.2850E-05 

1.1875E-05 

1.1875E-05 

9.0000E-06 

8.0500E-06 

6.9904E-06 

6.4600E-06

-------------------------------------------------------------------------------



0
Sequence: TDC31-2

13 6.4600E-06 AFW-MDP-FS-PM31 

14 6.2500E-06 AFW-RCK-NO-PM31

4.3792E-06 

3.4000E-06 

3.4000E-06 

2.1948E-06 

2.1600E-06 

2.1588E-06 

2.0282E-06 

2.0282E-06 

1.9950E-06 

1.9950E-06 

1.8496E-06 

1.5420E-06 

1.4250E-06 

1.4250E-06 

1.3749E-06

AFW-MAI-MA-PM33 

AFW-MDP-FS-PM33 

AFW-MDP-FS-PM31 

AFW-CRB-DN-52AF3 

AFV-FAN-FR-EF312 

AFW-MAI-MA-PM31 

AFW-CRB-DN-52AF3 

AFW-CRB-DN-52AF 1 

AFW-MDP-FR-PM33 

AFW-MDP-FR-PM31 

AFW-MDP-FS-PM31 

AFW-MAI-MA-PM31 

AFW-RLY-NO-312-1 

AFW-RLY-NO-332-1 

AFW-CRB-DN-52AF1

30 1.3524E-06 AFW-MAI-MA-PM33

AFW-XHE-RE-AFW33 IE-TDC31 

AFW-RCK-NO-PM33 IE-TDC31 

AFW-MDP-FS-PM31 IE-TDC31 

AFW-RCK-NO-PM31 IE-TDC31 

AFW-RCK-NO-PM33 IE-TDC31 

AFW-MAI-MA-PM31 IE-TDC31 

AFV-MOD-CC-ED311 IE-TDC31 

AFW-MDP-FR-PM33 IE-TDC31 

AFW-XHE-RE-AFW31 IE-TDC31 

AFW-XHE-RE-AFW33 IE-TDC31 

AFW-XHE-RE-AFW31 IE-TDC31 

AFW-XHE-RE-AFW33 TE-TDC31 

AFW-MDP-FS-PM33 IE-TDC31 

AFW-RLY-NO-332-1 IE-TDC31 

AFW-XHE-RE-AFW33 IE-TDC31 

AFW-XHE-RE-AFW31 IE-TDC31 

AFW-MAI-MA-PM33 IE-TDC31 

AFW-MDP-FR-PM31 IE-TDC31

1-28



Sequence: TDC31-2

31 1.0925E-06 AFW-MAI-MA-33VLI

1.0675E-06 

1.0675E-06 

1.0500E-06 

1.0500E-06 

9.6600E-07 

9.OOOOE-07 

9.OOOOE-07 

7.5000E-07 

7.50OOE-07 

6.8000E-07 

6.8000E-07 

5.8072E-07 

5.8072E-07 

5.7500E-07 

5.7120E-07 

5.7120E-07 

4.3896E-07

AFW-CRB-DN-52AF3 

AFW-CRB-DN-52AF1 

AFW-MDP-FR-PM33 

AFW-MDP-FR-PM31 

AFW-MAI-MA-PM33 

AFV-FAN-FS-EF312 

AFV-FAN-FS-EF311 

AFW-RCK-NO-PM33 

AFW-RCK-NO-PM31 

AFW-XHE-FO-CITYV 

AFW-XHE-FO-CITYV 

AFW-CRB-DN-52AF 1 

AFW-CRB-DN-52AF3 

AFW-MAI-MA-33VL' 

AFW-MDP-FR-PM3 1 

AFW-MDP-FR-PM33 

AFW-CKV-CC-BFD39

I AFW-XHE-RE-AFW31 IE-TDC31 

AFW-RCK-NO-PM31 IE-TDC31 

AFW-RCK-NO-PM33 IE-TDC31 

AFW-RCK-NO-PM31 IE-TDC31 

AFW-RCK-NO-PM33 IE-TDC31 

AFW-RLY-NO-312-1 IE-TDC31 

AFV-MOD-CC-ED311 IE-TDC31 

AFV-MOD-CC-ED312 IE-TDC31 

AFW-RLY-NO-312-1 IE-TDC31 

AFW-RLY-NO-332-1 IE-TDC31 

AFW-XVM-PG-CT-6 IE-TDC31 

V AFW-XVM-PG-CT-64 IE-TDC31 

AFW-MDP-FS-PM33 IE-TDC31 

AFW-MDP-FS-PM31 IE-TDC31 

V AFW-RCK-NO-PM31 IE-TDC31 

AFW-MDP-FS-PM33 IE-TDC31 

AFW-MDP-FS-PM31 IE-TDC31 

9 AFW-MAI-MA-PM31 IE-TDC31



Sequence: TDC31-2

49 4.3652E-07 AFW-MAI-MA-31VLV 

50 4.0800E-07 AFW-MDP-FS-PM33 

51 4.08OOE-07 AFW-MDP-FS-PM31 

52 4.0565E-07 AFW-CKV-CC-BFD39 

53 4.0565E-07 AFW-CKV-CC-BFD34 

54 3.1280E-07 AFW-MAI-MA-33VLV 

55 2.7499E-07 AFW-CKV-CC-BFD34 

56 2.2975E-07 AFW-MAI-MA-31VLV 

57 2.1600E-07 AFV-FAN-FR-EF312 

58 2.1350E-07 AFW-CKV-CC-BFD39 

59 2.1350E-07 AFW-CKV-CC-BFD34 

60 1.8233E-07 AFW-CRB-DN-52AF1 

61 1.7934E-07 AFW-CRB-DN-52AF3 

62 1.7934E-07 AFW-CRB-DN-52AF1 

63 1.7640E-07 AFW-MDP-FR-PM31 

64 1.5420E-07 AFW-MAI-MA-PM31 

65 1.4250E-07 AFW-MSW-DN-1-AF1 

66 1.4250E-07 AFW-MSW-DN-1-AF3

AFW-XHE-RE-AFW33 IE-TDC31 

AFW-RLY-NO-312-1 IE-TDC31 

AFW-RLY-NO-332-1 IE-TDC31 

AFW-XHE-RE-AFW31 E-TDC31 

AFW-XHE-RE-AFW33 IE-TDC31 

AFW-MDP-FS-PM31 IE-TDC31 

AFW-MAI-MA-PM33 IE-TDC31 

AFW-RCK-NO-PM33 IE-TDC31 

AFV-FAN-FS-EF311 IE-TDC31 

AFW-RCK-NO-PM31 IE-TDC31 

AFW-RCK-NO-PM33 IE-TDC31 

AFW-CRB-DN-52AF3 IE-TDC31 

AFW-MDP-FR-PM31 IE-TDC31 

AFW-MDP-FR-PM33 IE-TDC31 

AFW-MDP-FR-PM33 IE-TDC31 

AFW-MSW-DN- 1 -AF3 IE-TDC31 

AFW-XHE-RE-AFW33 IE-TDC31 

AFW-XHE-RE-AFW31 IE-TDC31

1-30



Sequence: TDC31-2

67 1.281OE-07 AFW-CRB-DN-52AF3

1.2810E-07 

1.2600E-07 

1.2600E-07 

1.2498E-07 

1.1614E-07 

1.1614E-07 

1.1500E-07 

1.1500E-07 

1.1329E-07 

9.821OE-08 

9.6600E-08 

9.6600E-08 

9.OOOOE-08 

9.OOOOE-08 

9.OOOOE-08 

7.5000E-08

AFW-RLY-NO-312-1 IE-TDC31

AFW-CRB-DN-52AF 1 

AFW-MDP-FR-PM33 

AFW-MDP-FR-PM31 

AFW-MAI-MA-31VLV 

AFW-CKV-CC-BFD39 

AFW-CKV-CC-BFD34 

AC1-BAC-ST-LB33 

AC1-BAC-ST-LP324 

AFW-AOV-OO-11581 

AFW-CRB-DN-52AF 1 

AFW-MAI-MA-33VLV 

AFW-MAI-MA-PM33 

AFW-RLY-NO-312-1 

AFV-FAN-FS-EF311 

AFV-FAN-FR-EF311 

AFW-MSW-DN- 1-AF3

84 7.5000E-08 AFW-MSW-DN-1-AF1

AFW-RLY-NO-332-1 IE-TDC31 

AFW-RLY-NO-312-1 IE-TDC31 

AFW-RLY-NO-332-1 IE-TDC31 

AFW-MDP-FS-PM33 IE-TDC31 

AFW-MDP-FS-PM31 IE-TDC31 

AFW-MDP-FS-PM33 IE-TDC31 

IR-AFBV IE-TDC31 

NR-AFBV IE-TDC31 

AFW-AOV-OO-11582 AFW-XHE-FO-CITYW IE-TDC31 

AFW-MAI-MA-33VLV IE-TDC31 

AFW-MDP-FR-PM31 IE-TDC31 

AFW-MSW-DN-1-AF1 IE-TDC31 

AFW-RLY-NO-332-1 IE-TDC31 

AFV-FAN-FS-EF312 IE-TDC31 

AFV-MOD-CC-ED312 IE-TDC31 

AFW-RCK-NO-PM31 IE-TDC31

AFW-RCK-NO-PM33 IE-TDC31



Sequence: TDC31-2

85 6.9000E-08 AFW-MAI-MA-33VLV

6.6306E-08 

6.6306E-08 

6.4300E-08 

6.1275E-08 

6.1275E-08 

6.1275E-08 

6.1275E-08 

4.1538E-08 

4.1538E-08 

4.0800E-08 

4.0800E-08 

3.9241E-08 

3.8598E-08 

3.6466E-08 

3.6466E-08

AFW-RLY-NO-312-1

AFW-CKV-LK-C6949 

AFW-CKV-LK-C7049 

AC I-SBR-CO-LP324 

AFW-CKV-LK-C6754 

AFW-CKV-LK-C7049 

AFW-CKV-LK-C6874 

AFW-CKV-LK-C6949 

AFW-CKV-LK-C6754 

AFW-CKV-LK-C6874 

AFW-MDP-FS-PM31 

AFW-MDP-FS-PM33 

AFW-CRB-DN-52AF3 

AFW-MAI-MA-31VLV 

AFW-CKV-CC-BFD39 

AFW-CKV-CC-BFD34

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

NR-AFBV IE-TDC31 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

AFW-MAI-MA-PM33 

AFW-MAI-MA-PM33 

AFW-MSW-DN- 1-AF3 

AFW-MSW-DN- 1-AF 1 

AFW-MAI-MA-31VLV 

AFW-MDP-FR-PM33 

AFW-CRB-DN-52AF I 

AFW-CRB-DN-52AF3

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31



PDS 1- SBO Plant Damage State Group

Probability 
of Term 

6.0260E-07 
5.6073E-07

5.2670E-07 
4.8530E-07 
2.5257E-07 
2.4707E-07 
2.2076E-07 
2.1595E-07 
2.0340E-07 
1. 9897E-07 
1. 8602E-07 
1. 6259E-07 
1. 5824E-07 
1. 4981E-07 
1. 3965E-07 
1. 3152E-07 
1. 2360E-07 

1.2328E-07 
1.2206E-07 
1.2090E-07 

1.2090E-07

Cutset Listing

APP-R-CBF 
B-IHR 

NR-CHGR35

APP-R-CBF 
APP-R-CBF 
DCl-MAI-MA-BCC31 
AFW-TDP-FR-TDP32 
DCI-MAI-MA-BCC31 
AFW-TDP-FR-TDP32 
DCI-MAI-MA-BCC31 
AFW-TDP-FR-TDP32 
SL-CBF 
SL-CBF 
APP-R-CBF 
SL-CBF 
AFW-MAI-MA-TDP32 
AFW-XHE-RE-AFW32 
B-BATT-SUCC 

SWS-XHE-RE-SWN29 
APP-R-CBF 
AFW-MAI-MA-TDP32 
B1-TBF

IE-10FP 
DCl-MAI-MA-BCC31 

SWS-MAI-MA-PM36

IE-4FP 
IE-IACCW 
IE-10FP 
IE-10FP 
IE-4FP 
IE-4FP 
IE-IACCW 
IE-IACCW 
IE-10FP 
IE-4FP 
IE-4FP-A 
IE-IACCW 
IE-10FP 
IE-10FP 
ODEP-TB-SUCC

IE-TI 
IE-3SW 
IE-4FP 
ARSW-TBF

IE-TBF 
B1-TBF ..ARSW-TBF-SUCC

22 1.1496E-07 
23 1.1371E-07 
24 1.1246E-07 
25 1.0592E-07 
26 9.9386E-08 
27 9.9226E-08 

SWS-XHE-RE-SWN29 

28 9.6125E-08 
AC4-RCI-FE-U1-6A 

* 29 9.6125E-08 
AC4-RCI-FE-U1-3A

IE-TBF 
AFW-XHE-RE-AFW32 
AFW-TDP-FS-TDP32 
AFW-MAI-MA-TDP32 
AFW-XHE-RE-AFW32 
AFW-TDP-FS-TDP32 
B-BATT-DEP 

IE-TI 
B-1HR 

NR-CHGR35

B-1HR

NR-CHGR35

IE-4FP 
IE-10FP 
IE-IACCW 
IE-IACCW 
IE-4FP 
ODEP-TB-SUCC 

DCl-MAI-MA-BCC31 

FLAG-LOSP 

DCl-MAI-MA-BCC31

FLAG-LOSP

I -Al

* Term 
Number

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

18 
19 
20

FLAG-LOSP

IE-TI

SL-DEP

SL-TBF-B 

SL-TBF-B

IE-T1

IE-TI



30 9.1574E-08 
31 7.7154E-08 

SWS-XHE-RE-SWN29 

32 7.7024E-08 
AC4-RCK-NO-BCH37 

33 7.7024E-08 
AC4-RCK-NO-BC36C 

34 7.7024E-08 

35 7.6099E-08 

36 6.6930E-08 
37 6.6323E-08 
38 6.5500E-08 
39 6.4878E-08 
40 5.7250E-08 
41 5.5020E-08 
42 5.3108E-08 

43 5.2750E-08 

44 5.2400E-08 

45 5.2400E-08 

46 5.1670E-08 
47 5.0545E-08 
48 4.8848E-08 
49 4.8679E-08 

50 4.8090E-08 
51 4.6214E-08 

52 4.5800E-08 

53 4.5800E-08 

54 4.4310E-08

AFW-TDP-FS-TDP32 
AFW-TDP-FR-TDP32 

IE-TI 

B-IHR 

NR-CHGR35 

B-IHR 

NR-CHGR35 

B-1HR 

NR-CHGR3,5 

B-IHR 

NR-CHGR35 

APP-R-CBF 
DCl-MAI-MA-BCC31 
AFW-RCK-NO-TDP32 
AFW-TDP-FR-TDP32 
AFW-RCK-NO-TDP32 
AFW-XHE-FO-HC405 
B-BATT-SUCC 

SWS-CCF-CC-EDGS 
AFW-RCK-NO-TDP32 
PPR-AOV-O0-456 

PPR-AOV-O0-455C 

DCl-MAI-MA-BCC31 
AFW-TDP-FR-TDP32 
SL-CBF 
B-IHR 

NR-CHGR35 

AFW-XHE-FO-HC405 
B-IHR 

NR-CHGR35 

PPR-AOV-O0-455C 

PPR-AOV-O0-456 

AFW-XHE-FO-HC405 

I-A2

IE-IACCW 
B-IHR

DCl-MAI-MA-BCC31 

FLAG-LOSP 

DCl-MAI-MA-BCC31 

FLAG-LOSP 

DCl-MAI-MA-BCC31 

SWS-RCK-NO-PM36 

DCl-MAI-MA-BCC31 

SWS-STR-PG-36 

IE-3SW-AC 
IE-4FP-A 
IE-10FP 
IE-4FP-A 
IE-4FP 
IE-10FP 
ODEP-TB-SUCC 

IE-TI 
IE-IACCW 
PPR-PHN-CC-DMOTR 

PPR-PHN-CC-DMOTR 

IE-3SW 
IE-3SW 
IE-4FP-A 
DCl-MAI-MA-BCC31 

SWS-MDP-FS-PMP36 

IE-4FP 
DCl-MAI-MA-BCC31 

SWS-MDP-RS-PM35 

PPR-PHN-CC-DMOTR 

PPR-PHN-CC-DMOTR 

IE-IACCW

IE-TI 

IE-TI 

FLAG-LOSP 

IE-TI 

FLAG-LOSP 

IE-TI 

SL-DEP 

IE-10FP 

IE-10FP 

FLAG-LOSP 

IE-TI 

FLAG-LOSP 

IE-TI 

IE-4FP 

IE-4FP



55 4.3609E-08 
SWS-XHE-RE-SWN29 

56 4.2636E-08 

SWS-CCF-CC-EDGS 

57 4.2200E-08 

58 4.2200E-08 

59 4.1072E-08 
SWS-XHE-RE-SWN29 

60 3.6670E-08 
61 3.5509E-08 

SWS-XHE-RE-SWN29 

62 3.4538E-08 
63 3.3152E-08 

SWS-CCF-CC-EDGS 

64 3.0809E-08

AFW-MAI-MA-TDP32 B-IHR

IE-TI 
B-BATT-DEP ODEP-TB-SUCC

IE-TI 
PPR-AOV-OO-455C PPR-PHN-CC-DMOTR IE-IACCW

PPR-AOV-OO-456 PPR-PHN-CC-DMOTR IE-IACCW

AFW-XHE-RE-AFW32 B-IHR

IE-TI 
AFW-MAI-MA-TDP32 
AFW-TDP-FS-TDP32 

IE-TI 
AFW-XHE-RE-AFW32 
AFW-TDP-FR-TDP32 

IE-TI 
B-IHR

NR-CHGR35

IE-4FP-A 
B-IHR 

IE-4FP-A 
B-IHR 

DCl-MAI-MA-BCC31 FLAG-LOSP 

SWS-CKV-OO-SW1-4 IE-TI

2.9859E-08 
2.8569E-08 
2.8485E-08 

2.8052E-08 
2.7441E-08 
2.7415E-08

AFW-TDP-FS-TDP32 
AFW-MAI-MA-TDP32 
B-BATT-SUCC 

SWS-CCF-FR-ESSPM 
DCl-MAI-MA-BCC31 
AFW-TDP-FR-TDP32 
B-BATT-SUCC

IE-4FP-A 
IE-3SW 
ODEP-TB-SUCC 

IE-TI 
IE-3SW -AC 
IE-3SW-AC 
ODEP-TB-SUCC

AC4-RCI-FE-UI-3A SWS-MAI-MA-PM36

71 2.7415E-08 B-BATT-SUCC ODEP-TB-SUCC

AC4-RCI-FE-UI-5A SWS-MAI-MA-PM36

72 2.7094E-08 

73 2.6907E-08 
74 2.3912E-08 

EDG-GEN-HW-EDG32 

75 2.3262E-08 
76 2.3121E-08 

EDG-GEN-HW-EDG31

B-BATT-SUCC ODEP-TB-SUCC

SL-DEP 

IE-TI 

SL-DEP

AC4-CCF-HW-480VS IE-T3 
AFW-XHE-RE-AFW32 IE-3SW 
B-IHR DCl-MAI-MA-BCC31

NR-CHGR35 EDG-MAI-MA-EDG31 IE-TI

AFW-TDP-FS-TDP32 IE-3SW 
B-IHR : DCl-MAI-MA-BCC31

NR-CHGR35 EDG-MAI-MA-EDG32 IE-TI

I -A3

65 
66 
67 

-68 

69 
70

SL-DEP 

SL-DEP

IE-TI



77 2.2868E-08 
SWS-CCF-FR-ESSPM 

78 2.2692E-08 

79 2.2009E-08 
AC4-RCI-FE-Ul-3A 

80 2.2009E-08 
AC4-RCI-FE-Ul-5A 

81 2.0454E-08 

SWS-XHE-RE-SWN29 

82 2.0349E-08 
EDG-GEN-HW-EDG31 

83 1.8738E-08 
SWS-CCF-CC-EDGS 

84 1.8217E-08 
EDG-CCF-HW-3EDGS 

85 1.8178E-08 

86 1.8178E-08 

87 1.7782E-08 
SWS-CCF-FR-ESSPM 

88 1.7648E-08 
SWS-CCF-CC-EDGS 

89 1.7200E-08 
90 1.7182E-08 

SWS-XHE-RE-SWN29 

91 1.7114E-08 
AC4-RCI-FE-UI-3A 

92 1.7114E-08 
AC4-RCI-FE-Ul-5A 

93 1.5878E-08 
AC4-RCI-FE-UI-5A

B-BATT-DEP 

IE-TI 
B-BATT-SUCC 

EDG-CCF-HW-3EDGS 
B-BATT-DEP 

SWS-MAI-MA-PM36 
B-BATT-DEP 

SWS-MAI-MA-PM36 
AFW-RCK-NO-TDP32 

IE-TI 
B-IHR 

NR-CHGR35 

AFW-MAI-MA-TDP32 

IE-TI 
B-BATT-DEP 

IE-TI 
B-IHR 

NR-CHGR35 

B-1HR 

NR-CHGR35 

AFW-TDP-FR-TDP32 

IE-TI 
AFW-XHE-RE-AFW32 

IE-TI 
AFW-RCK-NO-TDP32 
AFW-XHE-FO-HC405 

IE-TI 
AFW-TDP-FR-TDP32 

SWS-MAI-MA-PM36 
AFW-TDP-FR-TDP32 

SWS-MAI-MA-PM36 
B-IHR

ODEP-TB-SUCC 

ODEP-TB-SUCC SL-DEP 

IE-TI 
ODEP-TB-SUCC 

IE-TI 
ODEP-TB-SUCC 

IE-TI 
B-IHR 

DCl-MAI-MA-BCC31 

EDG-GEN-HW-EDG32 IE-TI 

B-IHR 

ODEP-TB-SUCC

DCl-MAI-MA-BCC31 

SWS-MDP-FR-PM36 

DCl-MAI-MA-BCC31 

SWS-MDP-FR-PM35 

B-IHR 

B-IHR 

IE-4FP-A 
B-IHR 

B-IHR 

IE-TI 
B-IHR 

IE-TI 
DCl-MAI-MA-BCC31

0

FLAG-LOSP 

IE-TI 

FLAG-LOSP 

IE-TI

I -A4



1.5510E-08 
1.5312E-08

96 1.5258E-08 
SWS-CCF-CC-EDGS 

97 1.5256E-08 

98 1.5256E-08 

99 1.4608E-08 
100 1.4448E-08 
101 1.4165E-08 

EDG-CCF-HW- 3EDGS 

102 1.3400E-08 
103 1.3180E-08 

SWS-MDP-RS-PM34 

104 .1.3180E-08 

SWS-MDP-RS-PM35 

105 1.3156E-08 

106 1.2739E-08 

107 1.2629E-08 
108 1.2248E-08 

SWS-XVM-OC-29 

109 1.'2248E-08 
SWS-XVM-OC-55 

110 1.1256E-08 
Iil 1.0581E-08

112 1. 0581E-08

AC4-RCI-FE-Ul-6A 

AFW-MAI-MA-TDP32 
B-IHR 

NR-CHGR35 

AFW-TDP-FS-TDP32 

IE-TI 
B-BATT-SUCC 

SWS-XVM-OC-55 
B-BATT-SUCC 

SWS-XVM-OC-29 
AFW-XHE-RE-AFW32 
AFW-XHE-FO-HC405 
AFW-TDP-FR-TDP32 

IE-TI 
AFW-RCK-NO-TDP32 
B-BATT-SUCC 

FLAG-LOSP 

IE-TI 
B-BATT-SUCC 

FLAG-LOSP 

IE-TI 
B-IHR 

NR-CHGR35 

B-IHR 

SWS-MAI-MA-PM36 
AFW-TDP-FS-TDP32 
B-BATT-DEP 

IE-TI 
B-BATT-DEP 

IE-TI 
AFW-XHE-FO-HC405 
B-BATT-DEP 

SWS-MAI-MA-PM36 

B-BATT-DEP

NR-CHGR35 IE-T3 

IE-3SW-AC 
DCl-MAI-MA-BCC31 FLAG-LOSP 

SWS-XHE-RE-PMP36 IE-TI 

B-IHR

ODEP-TB-SUCC 

IE-TI 
ODEP-TB-SUCC 

IE-TI 
IE-3SW-AC 
IE-4FP-A 
B-IHR 

IE-3SW 
ODEP-TB-SUCC 

SWS-MAI-MA-PM36 

ODEP-TB-SUCC 

SWS-MAI-MA-PM36

SL-DEP 

SL-DEP 

SL-DEP 

SL-DEP

DC1-MAI-MA-BCC31 FLAG-LOSP 

'SWS-CRB-DN-52SW6 IE-TI 

DCl-BAT-HW-BAT31 FLAG-LOSP 

IE-TI 
IE-3SW-AC 
ODEP-TB-SUCC 

ODEP-TB-SUCC

IE-3SW 
ODEP-TB-SUCC 

SWS-MDP-RS-PM35 

ODEP-TB-SUCC

FLAG-LOSP 

IE-TI 

FLAG-LOSP

I -A5



113 1.0445E-08 
PPR-PHN-CC-DMOTR 

114 1.0445E-08 
PPR-PHN-CC-DMOTR 

115 1.0050E-08 
SWS-CCF-FR-ESSPM 

116 9.9086E-09 

117 9.6730E-09 
AC4-RCI-FE-UI-3A 

118 9.6730E-09 
AC4-RCI-FE-UI-5A 

119 9.6303E-09 

EDG-MAI-MA-EDG31 

120 9.5237E-09 
SWS-XVM-OC-55 

121 9.5237E-09 
SWS-XVM-OC-29 

122 9.4659E-09 
SWS-CCF-FR-ESSPM 

123 9.3114E-09 

EDG-MAI-MA-EDG32 

124 9.1636E-09 
SWS-XHE-RE-SWN29 

125 9.1104E-09 
AC4-RCI-FE-UI-3A 

126 9.1104E-09 
AC4-RCI-FE-UI-5A

127 8.9652E-09

SWS-MAI-MA-PM36 SWS-MI 

B-25HR PPR-A( 

SWS-XHE-RE-SWN29 IE-Ti 
B-25HR PPR-A( 

SWS-XHE-RE-SWN29 IE-TI 
AFW-MAI-MA-TDP32 B-lHR 

IE-TI 

B-BATT-SUCC ODEP

AC4-XHE-RE-MCC39 NR-CB 

SWS-MAI-MA-PM36 IE-T3 
AFW-MAI-MA-TDP32 B-1HR 

SWS-MAI-MA-PM36 IE-Ti 
AFW-MAI-MA-TDP32 B-1HR 

SWS-MAI-MA-PM36 IE-Ti 

B-BATT-SUCC ODEP

EDG-GEN-HW-EDG32 EDG-GI 

IE-TI 
AFW-TDP-FR-TDP32 B-1HR 

IE-Ti 
AFW-TDP-FR-TDP32 B-1HR 

IE-Ti 
AFW-XHE-RE-AFW32 B-1HR 

IE-TI 
B-BATT-SUCC ODEP-' 

EDG-GEN-HW-EDG31 EDG-G 

IE-Ti 
AFW-AOV-CC-P1I39 B-IHR 

IE-TI 
AFW-XHE-RE-AFW32 B-1HR 

SWS-MAI-MA-PM36 IE-TI 
AFW-XHE-RE-AFW32 B-IHR 

SWS-MAI-MA-PM36 IE-TI
BI-TBF-SUCC 

I -A6

)P-RS-PM34 IE-TI 

)V-OO-456 

DV-OO-455C 

CB-SUCC SL-DE 

1 FLAG

PB-SUCC SL-DE 

EN- HW-EDG33

TB-StUCC 

EN-HW-EDG33

SL-DEP

ARDG-TBF-SUCC

P 

LOSP 

P



SL-TBF-A-SUCC 

128 8.9057E-09 
AC6-RLY-NO-85-LI 

129 8.9057E-09 
AC6-RLY-NO-LSTBU 

130 8.9057E-09 
AC6-RLY-NO-85-L2 

131 8.9057E-09 
AC6-RLY-NO-86STP 

132 8.7890E-09 
SWS-CCF-CC-EDGS 

133 8.7699E-09 
SL-TBF-A-SUCC

134 8.4706E-09

SWS-MAI-MA-PM36 

135 8.2278E-09

136 

137

8.2278E-09 

8.1953E-09

EDG-GEN-HW-EDG33 

138 8.1837E-09 
SWS-CCF-FR-ESSPM 

139 8.0063E-09 
EDG-CCF-HW-3EDGS

DCl-MAI-MA-BCC31 IE-TBI 
B-1HR DCI-M 

FLAG-LOSP SWS-Ml 

IE-T3 
B-IHR DCI-M7 

FLAG-LOSP SWS-Ml 

IE-T3 
B-IHR DCI-M) 

FLAG-LOSP SWS-Ml 

IE-T3 
B-IHR DC1-M2 

FLAG-LOSP SWS-Ml 

IE-T3 
AFW-RCK-NO-TDP32 B-IHR 

IE-TI 
BI-TBF-SUCC ARDG

AFW-TDP-FR-TDP32 IE-TBI 
B-BATT-SUCC ODEP-q 

DCl-MAI-MA-BCC31 FLAG-I 

NR-CHGR35 IE-TI 
AFW-TDP-FR-TDP32 B-IHR 

SWS-MAI-MA-PM36 SWS-MI 

AFW-TDP-FR-TDP32 B-IHR 

SWS-MAI-MA-PM36 SWS-MI 

B-BATT-SUCC ODEP-[ 

EDG-GEN-HW-EDG31 EDG-G 

IE-TI 
AFW-TDP-FS-TDP32 B-IHR 

IE-TI 
AFW-MAI-MA-TDP32 B-IHR 

IE-TI

I-MA-BCC31 

I-MA-PM36 NR-CHGR35 

I-MA-BCC31 

I-MA-PM36 NR-CHGR35 

I -MA-BCC31 

I-MA-PM36 NR-CHGR35 

I-MA-BCC31 

I-MA-PM36 NR-CHGR35

BF-SUCC 

CB - SUCC 

-'asp 

DP-RS-PM34 

DP-RS-PM35 

rB-SUCC 

EN-HW-EDG32

SL-DEP 

FLAG- LOSP 

IE-TI 

FLAG-LOSP 

IE-TI 

SL-DEP

I -A7



140 7.8872E-09 
SWS-XHE-RE-SWN29 

141 7.8763E-09 
AC4-RCI-FE-U1-3A 

142 7.8763E-09 
AC4-RCI-FE-UI-5A 

143 7.7314E-09 
EDG-GEN-HW-EDG32 

144 7.5406E-09 
EDG-CCF-HW-3EDGS 

145 7.4754E-09 
EDG-GEN-HW-EDG31 

146 7..3828E-09 
SWS-CCF-CC-EDGS 

147 7.3662E-09 

EDG-MAI-MA-EDG33 

148 7.2750E-09 
149 6.8004E-09 

DCl-MAI-MA-BCC31 

SWS-MAI-MA-PM36 

150 6.6992E-09 
AC4-RCS-OO-U6AX2 

151 6.5794E-09 
EDG-GEN-HW-EDG31 

152 6.5624E-09 
AC4-XHE-RE-MCC6C 

153 6.5192E-09 
EDG-CCF-HW-3EDGS 

154 6.1110E-09 
155 6.0197E-09

B-1HR 

NR-CHGR35 
AFW-TDP-FS-TDP32 

SWS-MAI-MA-PM36 
AFW-TDP-FS-TDP32 

SWS-MAI-MA-PM36 
B-BATT-DEP 

EDG-GEN-HW-EDG33 

AFW-XHE-RE-AFW32 

IE-TI 
B-BATT-DEP 

EDG-GEN-HW-EDG33 

AFW-XHE-FO-HC405 

IE-TI 
B-BATT-SUCC 

EDG-GEN-HW-EDG31 

IE-TI 
AFW-RCK-NO-TDP32 
B-BATT-DEP 

NR-CHGR35 

IE-TI 
B-IHR 

NR-CHGR35 

IE-TI 
B-BATT-DEP 

EDG-GEN-HW-EDG32 

B-IHR 

NR-CHGR35 

AFW-TDP-FS-TDP32 

IE-TI 
AFW-XHE-FO-HC405 
B-BATT-SUCC 

I-A8

DCl-MAI-MA-BCC31 

IE-TI 
B-IHR 

IE-TI 
B-IHR 

IE-TI 
ODEP-TB-SUCC 

EDG-MAI-MA-EDG31 IE-TI 

B-IHR 

ODEP-TB-SUCC 

EDG-MAI-MA-EDG32 IE-TI 

B-IHR

ODEP-TB-SUCC 

EDG-GEN-HW-EDG32

SL-DEP

IE-3SW-AC 
ODEP-TB-SUCC 

FLAG-LOSP 

DCl-MAI-MA-BCC31 

EDG-MAI-MA-EDG31 FLAG-LOSP 

ODEP-TB-SUCC 

EDG-GEN-HW-EDG33 IE-TI 

DCl-MAI-MA-BCC31 

FLAG-LOSP IE-TI 

B-IHR

IE-3SW-AC 
ODEP-TB-SUCC SL-DEP



AC4-CRB-CC-2AT5A EDG-MAI-MA-EDG32 IE-TI

156 6.0116E-09 
EDG-GEN-HW-EDG32 

157 5.9137E-09 
EDG-GEN-HW-EDG31 

158 5.8126E-09 
EDG-GEN-HW-EDG31 

159 5.7010E-09 
AC4-RCS-OO-U6AX2 

160 5.3830E-09 
SWS-XVM-OC-55 

161 5.3830E-09 

SWS-XVM-OC-29 

162 5.2982E-09

163 

164

5. 1843E-09 

5.1843E-09

165 5.1158E-09 
EDG-GEN-HW-EDG31 

166 5.0699E-09 
SWS-XVM-OC-29 

167 5.0699E-09 

SWS-XVM-OC-55 

168 5.0527E-09

AFW-TDP-FR-TDP32 

EDG-GEN-HW-EDG33 

B-BATT-DEP 

EDG-GEN-HW-EDG32 

AFW-TDP-FR-TDP32 

EDG-GEN-HW-EDG33 

B-IHR 

NR-CHGR35 

IE-TI 
AFW-MAI -MA- TDP32 

IE-TI 
AFW-MAI -MA-TDP32 

IE-TI 

B-BATT-SUCC 

AC4 -CRB-CC-2AT5A 

B-BATT-SUCC 

SWS-MAI -MA- PM36 

B-BATT-SUCC 

SWS -MAI -MA- PM36 

AFW-TDP-FR-TDP32 

EDG-GEN-HW-EDG32 

AFW-XHE-RE-AFW32 

IE-TI 
AFW-XHE-RE-AFW32 

IE-TI 
B- IHR 

NR-CHGR35

B-IHR 

EDG-MAI-MA-EDG31 

ODEP-TB-SUCC 

EDG-MAI-MA-EDG33 

B-IHR 

EDG-MAI-MA-EDG32 

DCl-MAI-MA-BCC31 

EDG-GEN-HW-EDG31

IE-TI 

IE-TI 

IE-TI 

FLAG-LOSP

B-IHR 

B-IHR

ODEP-TB-SUCC 

EDG-GEN-HW-EDG32 

ODEP-TB-SUCC, 

SWS-MDP-FR-PM34 

ODEP.TB-SUCC 

SWS-MDP-FR-PM35 

B-IHR 

EDG-GEN-HW-EDG33 

B-IHR

SL-DEP 

IE-TI 

SL-DEP 

IE-TI 

SL-DEP 

IE-T1 

IE-TI

B-IHR 

DCl-MAI-MA-BCC31 FLAG-LOSP 

SWS-STR-PG-35 IE-TI

I-A9



169 4.9569E-09 
SL-TBF-A-SUCC 

170 4.8328E-09 
AC4-CRB-CC-2AT5A 

171 4.7141E-09 

SWS-CCF-FR-ESSPM 

172 4.6998E-09

173 4.6998E-09 

174 4.6998E-09 

175 4.6686E-09 
SL-TBF-A-SUCC 

176 4.6505E-09 

177 4.6505E-09

178 4.5983E-09 
EDG-GEN-HW-EDG31 

179 4.5370E-09 
AC4-RCI-FE-UI-3A 

180 4.5370E-09 
AC4-RCI-FE-Ul-5A 

181 4.4880E-09 
PPR-PHN-CC-DMOTR 

182 4.4880E-09 
PPR-PHN-CC-DMOTR 

183 4.3831E-09 
SWS-XVM-OC-29 

184 4.3831E-09

BI-TBF-SUCC ARDG

AFW-MAI-MA-TDP32 IE-TBI 
B-BATT-DEP ODEP-1 

EDG-MAI-MA-EDG32 IE-TI 
AFW-RCK-NO-TDP32 B-IHR 

IE-TI 

B-BATT-SUCC ODEP

AC4-RCI-FE-UI-3A AC4-RC 

B-BATT-SUCC ODEP-9 

AC4-RCI-FE-UI-3A AC4-R( 

B-BATT-SUCC ODEP-9 

AC4-RCI-FE-UI-5A AC4-R( 

BI-TBF-SUCC ARDG-9 

AFW-XHE-RE-AFW32 IE-TBI 
AFW-MAI-MA-TDP32 B-IHR 

SWS-MAI-MA-PM36 SWS-Ml 

AFW-MAI-MA-TDP32 B-IHR 

SWS-MAI-MA-PM36 SWS-MI 

AFW-TDP-FR-TDP32 B-IHR 

EDG-GEN-HW-EDG32 EDG-M 

AFW-RCK-NO-TDP32 B-IHR 

SWS-MAI-MA-PM36 IE-TI 
AFW-RCK-NO-TDP32 B-IHR 

SWS-MAI-MA-PM36 IE-TI 
B-25HR PPR-A( 

SWS-CCF-CC-EDGS IE-TI 
B-25HR PPR-A( 

SWS-CCF-CC-EDGS IE-TI 
AFW-TDP-FS-TDP32 B-IHR 

IE-TI 
AFW-TDP-FS-TDP32 B-lHR 

I-Al0

BF-SUCC 

B-SUCC

B-SUCC 

'I-FE-UI-6A 

[B-SUCC 

I-FE-Ul-5A 

B-SUCC 

I-FE-UI-6A 

FBF-SUCC 

)P-RS-PM34 

)P-RS-PM35 

I-MA-EDG33 

DV-OO-455C 

)V-OO-456

SL-DEP 

IE-TI 

SL-DEP 

IE-TI 

SL-DEP 

IE-TI 

FLAG-LOSP 

IE-TI 

FLAG-LOSP 

IE-TI 

IE-TI



SWS-XVM-OC-55 

185 4.3800E-09

186 4.3800E-09

187 4.3359E-09 
EDG-ENG-FR-DG32R 

188 4.2535E-09 
AC4 -CRB-CC-2AT5A 

189 4.1923E-09 
EDG-ENG-FR-DG31R 

190 4.1620E-09 
SWS -MAI -MA- PM36 

191 4.1620E-09 
SWS-MAI -MA- PM36 

192 4.0362E-09 
SL-=TBF-A-SUCC 

1-93 3.9598E-09 
SWS-CCF-FR-ESSPM 

194 3.9375E-09 
SWS-CCF-CC-EDGS 

195 3.8111E-09 
AC4-RCI-FE-UI-3A 

196 3.8111E-09 
AC4-RCI-FE-UI-5A 

197 3.7867E-09

198 3.7867E-09

199 3.7731E-09 
AC4-RCI-FE-UI-5A

IE-TI 
AFW-XHE-RE-AFW32 

SWS-MAI-MA-PM36 

AFW-XHE-RE-AFW32 

SWS-MAI-MA-PM36 

B-IHR 

NR-CHGR35 

B-BATT-DEP 

EDG-GEN-HW-EDG32 
B-IHR 

NR-CHGR35 

B-BATT-DEP 

SWS-MDP-FR-PM34 
B-BATT-DEP 

SWS-MDP-FR-PM35 
BI-TBF-SUCC 

AFW-TDP-FS-TDP32 
AFW-XHE-FO-HC405 

IE-TI 
AFW-AOV-CC-PII39 

IE-TI 
AFW-XHE-FO-HC405 

SWS-MAI-MA-PM36 
AFW-XHE-FO-HC405 

SWS-MAI-MA-PM36 
AFW-TDP-FS-TDP32 

SWS-MAI-MA-PM36 

AFW-TDP-FS-TDP32 

SWS-MAI-MA-PM36 

B-BATT-DEP

B-IHR FLAG-LOSP 

SWS-MDP-RS-PM35 IE-TI 

B-1HR FLAG-LOSP 

SWS-MDP-RS-PM34 IE-TI 

DCl-MAI-MA-BCC31 

EDG-MAI-MA-EDG31 IE-TI 

ODEP-TB-SUCC 

IE-TI 
DCl-MAI-MA-BCC31 

EDG-MAI-MA-EDG32 IE-TI 

ODEP-TB-SUCC 

IE-TI 
ODEP-TB-SUCC 

IE-TI 
ARDG-TBF-SUCC 

IE-TBF 
B-IHR

B-IHR

B-1HR 

IE-TI 
B-lHR 

IE-TI 
B-1HR 

SWS-MDP-RS-PM35 

B-IHR 

SWS-MDP-RS-PM34 

ODEP-TB-SUCC

FLAG-LOSP 

IE-TI 

FLAG-LOSP 

IE-TI

I-All



200 3.7731E-09 
AC4-RCI-FE-Ul-3A 

201 3.7731E-09 
AC4-RCI-FE-Ul-3A

202 3 .7658E-09

AC4-RCI-FE-Ul-6A IE-T.  
B-BATT-DEP ODEP-TB-SUCC 

AC4-RCI-FE-tUl-5A IE-Tl 
B-BATT-DEP ODEP-TB-StJCC 

AC4-RCI-FE-Ul-6A IE-Tl 
B-BATT-SUCC ODEP-TB-SUCC SL-DEP

AC4-RCI-FE-U1-3A SWS-RCK-NO-PM36 IE-Tl

I -Al 2



Transient Plant Damage State Group 

Probability Cutset Listing 
of Term

1 2.2680E-06

1. 1086E-06 
6.9930E-07

4 6.3000E-07 

5 4.6116E-07 
PPR-PRV-CC-456 

6 4.6116E-07 
PPR-PRV-CC-455C 

7 4.3290E-07 

8 3.4500E-07 
9 2.8920E-07 

10 2.8750E-07 
11 2.3536E-07 

DCl-MAI-MA-BCC31 
12 2.1750E-07 

DCl-MAI -MA-BCC31 
13 1.4903E-07 

14 1.4865E-07 

15 1.4744E-07 
DCl-MAI -MA-BCC31 

16 1.4541E-07 
DCl -MAI -MA-BCC32 

17 1.4541E-07 

18 1.4219E-07 
PPR-PRV-CC-455C 

19 1.4219E-07 

PPR-PRV-CC-456 

20 1.3737E-07 

21 1.3438E-07 
DCl -MAI -MA-BCC32 

22 1.3438E-07

AFV-MOD-CC-IL314 FB-T2 NR-AFBV

SL-T2-SUCC IE-T3 
AFW-CCF-FS-AFWPM DCl-MAI-MA-BCC31 
AFV-MOD-CC-IL314 FB-T2 NR-AFBV 

SL-T2-SUCC IE-T2 

AFV-MOD-CC-IL314 FB-Tl NR-AFBV 

AFV-MOD-CC-IL314 NR-AFBV 

SL-T2-SUCC IE-T3 
AFV-MOD-CC-IL314 NR-AFBV 

SL-T2-SUCC IE-T3I ,; 
AFV-MOD-CC-IL314 NR-AFBV OHR-T2 

SL-T2-SUCC IE-T2 
AFW-CCF-FS-AFWPM IE-TDC31 
AFV-MOD-CC-IL314 DCl-MAI-MA-BCC31 NR-AFBV 

AC4-RCK-NO-BCH39 AFW-CCF-FS-AFWPM 
AFW-MAI-MA-PM31 AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW33 

AFW-TDP-FR-TDP32 DC1-BDC-ST-PP-32 IE-T3 

AFW-MAI-MA-PM31 DCl-MAI-MA-BCC31 IE-TDC32 

AFW-MAI-MA-PM33 AFW-XHE-RE-AFW31 

AFW-MAI-MA-PM31 AFW-TDP-FR-TDP32 

AFW-MAI-MA-PM31 AFW-TDP-FR-TDP32 IE-TDC32 

AFV-MOD-CC-IL314 NR-AFBV 

SL-T2-SUCC IE-T2 
AFV-MOD-CC-IL314 NR-AFBV 

SL-T2-SUCC IE-T2 
AFW-XHE-RE-AFW31 DCl-MAI-MA-BCC31 IE-TDC32 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW31 

AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW31 IE-TDC32 

I-A13

PDS 2

Term 
Number



23 1.2810E-07 
PPR-PRV-CC-455C 

24 1.2810E-07 
PPR-PRV-CC-456 

25 1.2387E-07 
DCl-MAI-MA-BCC31 

26 1.2247E-07 

27 1.2118E-07 
AFW-TDP-FR-TDP32 

28 1.1447E-07 
DCl-MAI-MA-BCC31 

29 1.1447E-07 
DCl-MAI-MA-BCC31 

30 1.1198E-07 
AFW-XHE-RE-AFW31 

31 9.OOOOE-08 

32 9.OOOE-08 

33 9.OOOOE-08 

34 8.4235E-08 

35 8.1984E-08 

36 7.9336E-08 

37 7.7950E-08 

LHR-PHN-PE-DECAY 

PPR-AOV-OO-455C 

38 7.7602E-08 
DCl-MAI-MA-BCC31 

39 7.7408E-08 

40 7.7408E-08 
DCl-MAI-MA-BCC32 

41 7.5952E-08 

42 7.5952E-08 
DCl-MAI-MA-BCC32 

43 7.5000E-08 

44 7.5000E-08 

45 7.3245E-08 

46 7.2300E-08

AFV-MOD-CC-IL314 

AFV-MOD-CC-IL314 

AFW-MAI-MA-PM31 

C 

AC4-RCK-NO-BCH37 

AFW-RCK-NO-PM33 

AFW-RCK-NO-PM31 

AC4-RCK-NO-BCH37 

AFV-MOD-CC-IL314 

AFV-MOD-CC-IL314 

AFV-MOD-CC-IL314 

AFW-MAI-MA-TDP32 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-XHE-RE-AFW32 

AC4-RCI-FE-UI-6A 

OLR-S2-SUCC 

PPR-PHN-CC-DMOTR 
AFW-MAI-MA-PM33 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AFW-MAI-MA-TDP32 

AFW-MAI-MA-TDP32 

AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH37 

AFW-MAI-MA-PM31 

AC4-RCK-NO-BC36C 

I-A14

NR-AFBV 

NR-AFBV 

AFW-RCK-NO-PM33 

CVC-XHE-FO-BORAT IE-T3 

AFW-MAI-MA-PM31 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33 

AFW-TDP-FR-TDP32 

NR-AFBV IE-TDC32 

NR-AFBV IE-TDC31 

DCl-MAI-MA-BCC32 NR-AFBV 

DCI-BDC-ST-PP-32 IE-T3 

AFW-TDP-FR-TDP32 FB-T2 

IE-T3 
DCI-BDC-ST-PP-32 IE-T3 

FLAG-SI 

SAS-XLF-TE-SASA 

IE-T3 
AFW-RCK-NO-PM31

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 

AFV-MOD-CC-IL314 

AFV-MOD-CC-IL314 

AFW-XHE-RE-AFW33

IE-TDC32 

IE-TDC32 

NR-AFBV 

NR-AFBV 

IE-TDC31

DCl-MAI-MA-BCC31 IE-TDC32



47 7.2300E-08 

48 7.1535E-08 
DCl-MAI-MA-BCC32 

49 7.1535E-08 

50 7.0725E-08 
DCl-MAI-MA-BCC32 

51 7.0725E-08 

52 7.0725E-08 

53 6.8589E-08 

54 6.7687E-08 

55 6.7387E-08 
DCl-MAI-MA-BCC31 

56 6.6923E-08"°

DCl-MAI-MA-BCC32 
57 6.6923E-08 

58 6.4507E-08 
AFW-XHE-RE-AFW32 

59 6.3294E-08 
AFW-XHE-RE-AFW31 

"60 6.2274E-08 
DC1=MAI-MA-BCC31 

61 6.2274E-08 
DClI'MAI-MA-BCC31 

* 62 6.1845E-08 
DCl-MAI-MA-BCC32 

63 6.1845E-08 

64 6.1037E-08 
AFW-XHE-RE-AFW33 

65 6.0250E-08 
DCl-MAI-MA-BCC31 

66 5.9612E-08 
AFW-XHE-RE-AFW32 

67 5.9409E-08 
CWRHR-TCCW-SUCC 

68 5.9409E-08 
DCl-MAI-MA-BCC32 

69 5.8937E-08 
AFW-TDP-FR-TDP32 

70 5.6406E-08 
AFW-XHE-RE-AFW33 

71 5.6160E-08

AFW-RCK-NO-PM31 DCI-MAI-MA-BCC31 IE-TDC32

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 

AFW-RCK-NO-PM31 

AC4-RCK-NO-BC36C 

AFW-RCK-NO-PM31 

AFW-TDP-FS-TDP32 

AFW-XHE-RE-AFW31 

AFW-MAI -MA- PM31 

SAFW-MAI-MA-PM31 

AFW-MAI -MA- PM31 

AC4-RCK-NO-BCH37 

AC4-RCK-NO-BCH37 

AFW-MDP-FS-PM33 

AFW-MDP-FS-PM31 

AFW-TDP-FS-TDP32 

AFW-TDP-FS-TDP32 

AC4-RCK-NO-BCH39 

AFW-RCK-NO-PM3i 

AC4-RCK-NO-BCH37 

AFW-TDP-FR-TDP32 

DCl-MAI-MA-BCC32 
AFW-TDP-FR-TDP32 

IE-SWS 
AC4-RCK-NO-BCH37 

AC4-RCK-NO-BCH39

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

DCI-BDC-ST-PP-32 

AFW- XHE-RE- AFW33 

AFW-MDP-FS-PM33 

* ' AFW- TDP -FS -TDP32 

AFW-TDP-FS-TDP32 

AFW-MAI -MA- PM31 

AFW-MAI -MA-TDP32 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 

AFW-MAI -MA- PM31 

AFW-RCK-NO-PM33 

AFW-XHE-RE-AFW31 

CCW- PUMP 

IE-SWS 
CCW- PUMP 

AFW-RCK-NO- PM31 

AFW-XHE-RE-AFW31

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-T3 

IE-TDC31 

IE-TDC32 

IE-TDC32

AC4-RCI-FE-UI-6A LHR-RCK-NO-PM31 

I-A15



OLR-S2-SUCC

72 5.6160E-08 
OLR-S2-SUCC 

73 5.6160E-08 
OLR-S2-SUCC 

74 5.6160E-08 
OLR-S2-SUCC 

75 5.5769E-08 
AFW-TDP-FS-TDP32 

76 5.1537E-08 
AFW-XHE-RE-AFW31 

77 5.1408E-08 

78 5.1408E-08 

79 5.0760E-08 
PPR-CCF-CC-PORVS 

80 4.9507E-08 

81 4.9507E-08

4.9225E-08 

4.8110E-08 

4.6339E-08 

4.6260E-08 

4.5951E-08 

4.5885E-08 

4.4460E-08 

4.3644E-08

PPR-AOV-OO-455C 

AC4-RCI-FE-UI-6A 

PPR-AOV-OO-455C 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AC4-RCK-NO-BCH37 

AC4-RCK-NO-BCH37 

AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFV-MOD-CC-IL314 

SL-T2-SUCC 
AC4-RCK-NO-BCH37 

IE-SWS 
AC4-RCK-NO-BCH37 

CWRHR-TCCW-SUCC 

AFW-TDP-FR-TDP32 

AC4-RCI-FE-UI-6A 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-MAI-MA-PM31 

AFW-TDP-FR-TDP32 

AFW-MAI-MA-PM33 

AC4-RCI-FE-UI-6A 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 

I-A16

PPR-PHN-CC-DMOTR IE-T3 

LHR-RCK-NO-1802A 

PPR-PHN-CC-DMOTR IE-T3 

LHR-RCK-NO-1802B 

PPR-PHN-CC-DMOTR IE-T3 

LHR-RCK-NO-PM32 

PPR-PHN-CC-DMOTR IE-T3 

AFW-MAI-MA-PM31 

AFW-TDP-FS-TDP32 

AFW-XVM-PG-CT-6 FB-T2 

IE-T3 
AFW-XVM-PG-CT-64 FB-T2 

IE-T3 
NR-AFBV 

IE-T3 
AFW-TDP-FR-TDP32 CCW-PUMP

AFW-TDP-FR-TDP32 

IE-SWS 
DCl-MAI-MA-BCC33 

AFW-MAI-MA-PM31 

AFW-MAI-MA-TDP32 

IE-T3 
DCl-MAI-MA-BCC32 

DCI-BDC-ST-PP-32 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW32 

IE-T3

CCW- PUMP 

IE-TDC32 

IE-TDC31 

FB - T2 

IE-TDC31 

IE-T2 

IE-TDC31 

IE-TDC31 

FB-T2



90 4.2750E-08 

91 4.2215E-08 
DCl-MAI-MA-BCC31 

92 3.9984E-08 
EDG-MAI-MA-EDG31 

93 3.9975E-08 
DCl-MAI-MA-BCC32 

94 3.9975E-08 

95 3.9975E-08 

96 3.9510E-08 

97 3.9331E-08 

98 3.8550E-08 

99 3.8550E-08,.  

100 3.8550E-08 
DCl-MAI-MA-BCC32 

101 3.8550E-08 

102 3.8550E-08 

103 3.8474E-08 
DCIMAI-MA-BCC32 

104 3.8474E-08 

1:05 3.8238E-08 
AFW-XHE-RE-AFW31 

106 3.7732E-08 

107 3.7650E-08 

108 3.7650E-08 
DCl-MAI-MA-BCC32 

109 3.7650E-08 

110 3.5625E-08 

ill 3.5625E-08 

112 3.5625E-08 

113 3.5625E-08 
DCl-MAI-MA-BCC32 

114 3.5625E-08

AFW-XHE-RE-AFW31 

AFW-MAI-MA-PM 3 

AFW-TDP-FR-TDP32 

OHR-T2 
AFW-MAI-MA-TDP32 

AFW-MAI-MA-TDP32 

AC4-RCK-NO-BC36C 

AFW-RCK-NO-TDP32 

AFW-MDP-FS-PM3-1 

AFW-MAI-MA-PM31 

.AC4-RCK-NO-BCH39 

AFW-MAI-MA-PM31 

AC4-RCK-NO-BCH37 

AFW-MAI-MA-PM31 

AFW-MDP-FS-PM31, 

AFW-MDP-FS-PM31 

AC4-RCK-NO-BCH39 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AC4-RCK-NO-BC36C 

AFW-RCK-NO-PM31 

AFW-RCK-NO-PM3i 

AC4-RCK-NO-BCH39 

AFW-RCK-NO-PM33 

AFW-RCK-NO-PM31 

AFW-RCK-NO-TDP32 

AC4-RCK-NO-BCH37

DCl -MAI -MA-BCC32 

AFW-MDP-FS-PM31 

DCl-MAI -MA-BCC32 

IE-T3 
AFW-RCK-NO-PM31 

AFW-RCK-NO-PM31 

AFW-MAI -MA-TDP32 

DCI-BDC-ST-PP-32 

DCl -MAI -MA-BCC31 

AFW-RCK-NO-TDP32 

AFW-MAI -MA- PM31 

AFW-RCK-NO-TDP32 

AFW-MAI -MA- PM31 

AFW-RCK-NO- PM33 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-MAI -MA- PM33 

AFW-TDP-FS-TDP32 

IE-T3 
AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31

IE-TDC31 

IE-TDC32 

IE-TDC32 

IE-T3 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC31 

IE-TDC31 

IE-TDC32 

FB-T2 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-TDC31 

IE-TDC31 

IE-TDC31

I -A17



AC4-RCK-NO-BC36C AFW-XHE-RE-AFW33 IE-TDC31

116 3.5625E-08 

117 3.4026E-08 
EDG-GEN-HW-EDG31 

118 3.4020E-08 
119 3.3579E-08 

CWRHR-TCCW-SUCC 

120 3.3579E-08 
DCl-MAI-MA-BCC32 

121 3.3320E-08 
EDG-MAI-MA-EDG31 

122 3.3312E-08 
AFW-RCK-NO-PM31 

123 3.3188E-08 

124 3.2776E-08 
DCl-MAI-MA-BCC31 

125 3.2776E-08 
DCl-MAI-MA-BCC31 

126 3.2550E-08 
DCl-MAI-MA-BCC32 

127 3.2550E-08 

128 3.2550E-08 

129 3.2382E-08 

130 3.2382E-08 
DCl-MAI-MA-BCC32 

131 3.2125E-08 
AFW-RCK-NO-TDP32 

132 3.2125E-08 
AFW-RCK-NO-PM33 

133 3.2062E-08 
AFW-TDP-FR-TDP32 

134 3.1626E-08 
DCl-MAI-MA-BCC32 

135 3.1626E-08 
CWRHR-TCCW-SUCC 

136 3.1375E-08 
AFW-XHE-RE-AFW32 

137 2.9925E-08 
DCl-MAI-MA-BCC32 

138 2.9925E-08

AFW-RCK-NO-TDP32 

AFW-TDP-FR-TDP32 

OHR-T2 
C 
AFW-MAI-MA-TDP32 

DCl-MAI-MA-BCC32 
AFW-MAI-MA-TDP32 

IE-SWS 
AC4-RCK-NO-BCH37 

OHR-T2 
AC4-RCK-NO-BCH37 

AFW-XHE-FO-HC405 

AFW-MDP-FS-PM33 

AFW-MDP-FS-PM31 

AFW-RCK-NO-PM31 

AFW-RCK-NO-PM31 

AC4-RCK-NO-BC36C 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AC4-RCK-NO-BCH37 

AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH37 

AFW-XHE-RE-AFW32 

IE-SWS 
AFW-XHE-RE-AFW32 

DCl-MAI-MA-BCC32 
AC4-RCK-NO-BCH37 

AFW-XHE-FO-HC405 

AFW-XHE-FO-HC405 

I-A18

AFW-XHE-RE-AFW31 IE-TDC32 

DCl-MAI -MA-BCC32 

IE-T3 
CVC-XHE-FO-BORAT 
CCW- PUMP 

IE-SWS 
CCW- PUMP

AFW-TDP-FR-TDP32 

IE-T3 
AFW-MAI-MA-TDP32 

DCI-BDC-ST-PP-32 

AFW-RCK-NO-PM31 

AFW-RCK-NO-PM33 

AFW-TDP-FS-TDP32 

AFW-TDP-FS-TDP32 

AFW-TDP-FS-TDP32 

AFW-XHE-FO-HC405 

AFW-XHE-FO-HC405 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AFW-MDP-FS-PM31 

CCW-PUMP

IE-T3 

IE-TDC32 

IE-TDC32 

IE-TDC32

CCW-PUMP 

IE-SWS 
AFW-RCK-NO-PM31 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 IE-TDC32

• 115 3.5625E-08



139 2.9722E-08 
EDG-MAI-MA-EDG32 

140 2.9687E-08 
AFW-XHE-RE-AFW31 

141 2.9687E-08 
AFW-XHE-RE-AFW31 

142 2.9687E-08 
AFW-XHE-RE-AFW33 

143 2.8407E-08 
EDG-MAI-MA-EDG31 

144 2.8355E-08 
EDG-GEN-HW-EDG31 

145 2.8080E-08

146 

147 

148 

149 

150

2.8080E-08 

2.8080E-08 

2.8080E-08 

2.8080E-08 

2..7982E-08 

2.7982E-08

152 2.7823E-08 

153 2.7467E-08 
EDG-MAI-MA-EDG32 

154 2.7342E-08 
DCl-MAI-MA-BCC32 

155 2.7342E-08 
: CWRHR-TCCW-SUCC 

156 2.7125E-08 
AFW-TDP-FS-TDP32 

157 2.7013E-08 
LHR-PHN-PE-DECAY 

-PPR-AOV-OO-456

AFW-MAI-MA-PM31 

FB-TI 
AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH37 

AC4-RCK-NO-BCH39 

AFW-TDP-FR-TDP32 

FB-TI 
AC4-RCK-NO-BCH37 

OHR-T2 
AC4-RCI-FE-UI-2A 

IE-TDC31 

AC4-RCI-FE-UI-5A 

AC4-RCI-FE-UI-3A 

AC4-RCI-FE-Ul-3A 

IE-TDC31 
AC4-RCI-FE-UI-6A 

AC4-RCK-NO-BCH37 

CWRHR-TCCW-SUCC 
AC4-RCK-NO-BCH37 

IE-SWS 

AFW-MAI-MA-TDP32 

AFW-TDP-FR-TDP32 

FB-TI 
AFW-TDP-FS-TDP32 

IE-SWS 
AFW-TDP-FS-TDP32 

DCl-MAI-MA-BCC32 
AC4-RCK-NO-BCH37 

AC4-RCI-FE-UI-5A 

OLR-S2-SUCC 

PPR-PHN-CC-DMOTR 

I-A19

AFW-TDP-FR-TDP32 

AFW-RCK-NO- PM33 

AFW-RCK-NO-TDP32 

AFW-RCK-NO- PM31 

AFW-XHE-RE-AFW33 

AFW-TDP-FR-TDP32 

IE-T3 
AFV-MOD-CC- IL314 

AFV-MOD-CC- IL314 

AFV-MOD-CC- IL314 

AFV-MOD-CC- IL314 

AFV-MOD-CC- IL314 

AFW-MAI -MA-TDP32 

IE-SWS 
AFW-MAI -MA-TDP32 

DCI-MkI -MA-BCC33 

AFW-XHE-RE-AFW31 

CCW- PUMP 

CCW- PUMP 

I E - SWS 
AFW-RCK-NO-PM31 

FLAG-SI 

SAS-XLF-TE-SASB 

IE-T2

FLAG-SI 

IE-TDC32 

IE-TDC32 

FLAG-SI 

IE-TDC31 

CCW- PUMP 

CCW- PUMP 

IE-TDC32



158 2.7000E-08 

159 2.7000E-08 

160 2.6985E-08 
AFW-XHE-FO-HC405 

161 2.6520E-08 

162 2.6355E-08 

163 2.6355E-08 

164 2.6204E-08 

165 2.6159E-08 
EDG-GEN-HW-EDG32 

166 2.5973E-08 

167 2.5279E-08 

168 2.4937E-08 
AFW-XHE-RE-AFW31 

169 2.4795E-08 

170 2.4462E-08 

171 .2.4175E-08 
EDG-GEN-HW-EDG31 

172 2.4175E-08 
EDG-GEN-HW-EDG32 

173 2.4150E-08 

174 2.4150E-08 

175 2.4035E-08 
LHR-PHN-PE-DECAY 

PPR-AOV-OO-455C 

176 2.3400E-08 

177 2.3400E-08 

178 2.2785E-08

AFV-MOD-CC-ED311 

AFV-MOD-CC-ED311 

AC4-RCK-NO-BCH37 

AFV-MOD-CC-IL314 

IE-TI 
AC4-RCK-NO-BCH37 

IE-SWS 
AC4-RCK-NO-BCH37 

CWRHR-TCCW-SUCC 
AFW-XHE-RE-AFW32 

AFW-MAI-MA-PM31 

FB-TI 
AFW-MAI-MA-TDP32 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AC4-RCK-NO-BCH37 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW32 

AFW-TDP-FR-TDP32 

FB-TI 
AFW-TDP-FR-TDP32 

FB-TI 
AFW-MAI-MA-PM33 

AC4-RCK-NO-BC36C 

AC4-RCI-FE-UI-6A 

OLR-S2-SUCC 

PPR-PHN-CC-DMOTR 
AC4-RCI-FE-UI-6A

AFV-MOD-CC-ED312 

AFV-MOD-CC-ED312 

AFW-MAI-MA-PM31 

NR-AFBV

IE-TDC32 

IE-TDC31 

OHR-TI

AFW-XHE-RE-AFW32 CCW-PUMP

AFW-XHE-RE-AFW32 

IE-SWS 
DCl-MAI-MA-BCC33 

AFW-TDP-FR-TDP32 

DCI-BDC-ST-PP-32 

AFW-TDP-FR-TDP32 

IE-T2 
AFW-XHE-FO-HC405 

DCl-MAI-MA-BCC33 

DCI-BDC-ST-PP-32 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

AFW-RCK-NO-PM31 

AFW-MAI-MA-PM33 

FLAG-SI 

SAS-XLF-TE-SASA 

IE-T2 
AC4-RCK-NO-BC36C

AC4-RCI-FE-UI-6A AFW-RCK-NO-PM31 

AC4-RCK-NO-BCH37 AFW-TDP-FS-TDP32

CCW- PUMP 

IE-TDC32 

IE-T2 

FB-T2 

IE-TDC31 

IE-T2

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC31 

CCW-PUMP

I-A20



179

180 

181 

182 
EDG-MAI 

183 

184 

185 

186 

187 
DC1-MAI

188 

189

2.2785E-08 

2.2773E-08 

2.2655E-08 

2.2600E-08 
-MA-EDG31 

2.2500E-08 

2. 2500E-08 

2. 2500E-08 

2. 2500E-08 

2. 1746E-08 
-MA-BCC32 
2.1746E-08 

2. 1735E-08

190 2.1285E-08 
EDG:-MAI-MA-EDG31 

1:91 2.1158E-08 
,,DCI-MAI-MA-BCC31 

1952 2.1148E-08 

193 2.0971E-08 

194 2.0811E-08 
DCI-MAI-MA-BCC31 

195 2.0482E-08 

196 2.0482E-08 
DCl-MAI-MA-BCC32 

197 2.0125E-08 
AFW-RCK-NO-PM31 

198 1.9552E-08 
DCl-MAI-MA-BCC31 

199 1.9552E-08 
DCl-MAI-MA-BCC31 

200 1.9380E-08 

201 1.9380E-08 

202 1.9257E-08

CWRHR-TCCW-SUCC IE-SWS 
AC4-RCK-NO-BCH37 AFW-TDP-FS-TDP32 CCW-PUMP
IE-SWS 

AFW-CCF-FS-AFWPM 

AFW-TDP-FS-TDP32 

AFW-MAI-MA-TDP32 

OHR-T2 
AC4-RCK-NO-BC36C 

AC4-RCK-NO-BC36C 

AFW-RCK-NO-PM31 

AC4-RCK-NO-BC36C 

AFW-MAI-MA-TDP32 

AFW-MAI-MA-TDP32 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-XHE-RE-AFW32 

OHR-T2 
AFW-CRB-DN-52AF3 

AFW-TDP-FS-TDP32 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AFW-MDP-FS-PM31 

AFW-MDP-FS-PM31 

AC4-RCK-NO-BCH39 

AFW-CRB-DN-52AF3 

AFW-CRB-DN-52AF1 

AFW-MDP-FS-PM33 

AFW-MDP-FS-PM31 

AFW-MAI-MA-PM33 

I-A21

AFW- TDP-FR-TDP32 

DCl-MAI-MA-BCC33 

DCl -MAI -MA-BCC32 

IE-T3 
AFV-MOD-CC- IL314 

AFV-MOD-CC- IL314 

DCI -MAI -MA-BCC32 

DCl-MAI-MA-BCC32 

AFW-MDP-FS-PM31 

AFW-MDP-FS-PM31 

AFW-RCK-NO-TDP32 

IE-T3 
DCl-MAI -MA-BCC32 

IE-T3 

AFW-MAI -MA- PM31 

DCI-BDC-ST-PP-32 

AFW-MDP-FS-PM33 

AFW-MDP-FR-PM33 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-MAI -MA-PM33 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33 

AFW-TDP-FR-TDP32

FB-TI 

IE-TDC32 

IE-TDC32 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC32 

FB-T2 

IE-T2 

IE-TDC31 

IE-TDC32 

IE-TDC31 

IE-TDC31



EDG-MAI-MA-EDG31 

203 1.9232E-08 
EDG-GEN-HW-EDG31 

204 1.9232E-08 
DCl-MAI-MA-BCC31 

205 1.9232E-08 
DCl-MAI-MA-BCC31 

206 1.8833E-08 
EDG-MAI-MA-EDG31 

207 1.8750E-08 
DCl-MAI-MA-BCC32 

208 1.8750E-08 

209 1.8750E-08 

210 1.8750E-08 

211 1.8750E-08 

212 1.8750E-08 

213 1.8750E-08 

214 1.8750E-08 

215 1.8750E-08 

216 1.8402E-08 
EDG-MAI-MA-EDG31 

217 1.8257E-08 

218 1.8122E-08 
AFW-MDP-FS-PM31 

219 1.8114E-08 
EDG-GEN-HW-EDG31 

220 1.7830E-08 
DCl-MAI-MA-BCC31 

221 1.7738E-08 
EDG-MAI-MA-EDG31 

222 1.7707E-08 

223 1.7707E-08 
DC1-MAI-MA-BCC32 

224 1.7700E-08

FB-TI 
AFW-MAI-MA-TDP32 

OHR-T2 

AFW-MDP-FR-PM33 

AFW-MDP-FR-PM31 

AC4-RCK-NO-BCH37 

OHR-T2 
AFW-RCK-NO-PM31 

AFW-RCK-NO-PM31 

AC4-RCK-NO-BC36C 

AFW-RCK-NO-PM31 

AC4-RCK-NO-BC36C 

AC4-RCK-NO-BCH39 

AC4-RCK-NO-BC36C 

AC4-RCK-NO-BC36C 

AC4-RCK-NO-BCH37 

AFW-TDP-FS-TDP32 

OHR-T2 
AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AC4-RCK-NO-BCH37 

AFW-XHE-RE-AFW32 

OHR-T2 
AFW-MDP-FS-PM31 

AC4-RCK-NO-BCH37 

OHR-T2 
AFW-MDP-FS-PM31 

AFW-MDP-FS-PM31 

AFW-AOV-CC-PII39

DCl-MAI-MA-BCC32 

IE-T3 
AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33 

AFW-MAI-MA-TDP32 

IE-T3 
AFW-RCK-NO-TDP32 

AFW-RCK-NO-PM33 IE-TD( 

AFW-RCK-NO-PM33 IE-TD( 

AFW-RCK-NO-TDP32 IE-TD( 

AFW-RCK-NO-TDP32 IE-TD( 

AFW-RCK-NO-PM31 IE-TD( 

AC4-RCK-NO-BCH39 IE-TD( 

AC4-RCK-NO-BCH37 IE-TD( 

AFW-RCK-NO-PM31 IE-TD( 

DC1-MAI-MA-BCC32 

IE-T3 
AFW-XHE-FO-HC405 FB-T2 

IE-T3 
AFW-MAI-MA-TDP32 

DCl-MAI-MA-BCC32 

IE-T3 

AFW-MDP-FS-PM33 

AFW-XHE-RE-AFW32 

IE-T3 
AFW-TDP-FS-TDP32 IE-TD 

AFW-TDP-FS-TDP32 

DCI-BDC-ST-PP-32 IE-T3

731 

731 

732 

732 

732 

732 

731 

731

C32

I-A22



225 1.7476E-08 
AFW-MDP-FS-PM33 

226 1.7406E-08 
AFW-XHE-RE-AFW33 

227 1.7316E-08 
OLR-S2-SUCC 

228 1.7316E-08 
OLR-S2-SUCC 

229 1.7316E-08 
OLR-S2-SUCC 

230 1.7316E-08 
OLR-S2-SUCC 

231 1.7270E-08 

232 1.7270E-08 
DCl-MAI-MA-BCC32 

233 1.7068E-08 
AFW-XHE-RE-AFW32 

234 1.6808E-08 

235 1.6670E-08 
PPR-PRV-CC-455C 

236 1.6670E-08 
PPR-PRV-CC-456 

237 1.6388E-08 
EDG-GEN-HW-EDG31 

238 1.6286E-08 

239 1.6174E-08 
OLR-S2-SUCC 

240 1.6174E-08 
OLR-S2-SUCC 

241 1.6150E-08 
AFW-XHE-RE-AFW33 

242 1.6150E-08

AC4-RCK-NO-BCH39 AFW-MAI-MA-PM31

AFW-MAI-MA-PM31 

FB-T2 

AC4-RCI-FE-UI-6A 

PPR-AOV-O0-455C 

AC4-RCI-FE-UI-6A 

PPR-AOV-O0-455C 

AC4-RCI-FE-UI-5A 

PPR-AOV-O0-456 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AFW-AOV-CC-PII39 

AFW-AOV-CC-PlI39 

AC4-RCK-NO-BCH37 

AFW-MAI-MA-PM33 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-MAI-MA-PM33 

FB-TI 
AC4-RCI-FE-UI-6A 

AC4-RCI-FE-Ul-6A 

PPR-AOV-OO-455C 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH39 

I-A23

AFW-TDP-FR-TDP32 

SL-T2-SUCC 

LHR-RCK-NO-1802A 

PPR-PHN-CC-DMOTR 

LHR-RCK-NO-PM31 

PPR-PHN-CC-DMOTR 

LHR-RCK-NO-PM32 

PPR-PHN-CC-DMOTR 

LHR-RCK-NO-1802B 

PPR-PHN-CC-DMOTR 

AFW-MAI-MA-PM31 

AFW-MAI-MA- PM31 

AFW-MDP-FS-PM31 

DCl-MAI-MA-BCC33 

AFW-TDP-FR-TDP32 

IE-T3 
AFW-TDP-FR-TDP32 

IE-T3 " 

AFW-TDP-FR-TDP32

IE-T3 

IE-T2 

IE-T2 

IE-T2 

IE-T2 

IE-TDC32 

IE-TDC31

DCl-MAI-MA-BCC33 IE-TDC31 

LHR-MDP-FR-PM31 

PPR-PHN-CC-DMOTR IE-T3 

LHR-MDP-FR-PM32 

PPR-PHN-CC-DMOTR IE-T3 

AFW-MDP-FS-PM31 

AFW-MDP-FS-PM33



AFW-XHE-RE-AFW31 
243 1.6085E-08 

AFW-XHE-RE-AFW33 

244 1.6056E-08 
EDG-MAI-MA-EDG31 

245 1.6027E-08 
EDG-GEN-HW-EDG31 

246 1.5960E-08 

247 1.5960E-08 
DCl-MAI-MA-BCC32 

248 1.5851E-08

249 1.5851E-08

250 1.5822E-08 
EDG-MAI-MA-EDG32 

251 1.5750E-08 

252 1.5750E-08 
CWRHR-TCCW-SUCC 

253 1.5750E-08 

DCl-MAI-MA-BCC32 

254 1.5750E-08 

255 1.5750E-08 
DCl-MAI-MA-BCC32 

256 1.5660E-08 
EDG-GEN-HW-EDG31 

257 1.5651E-08 
PPR-CCF-CC-PORVS 

258 1.5649E-08 

259 1.5625E-08 
AFW-RCK-NO-PM33 

260 1.5625E-08 
AFW-RCK-NO-TDP32 

261 1.5525E-08 
EDG-MAI-MA-EDG32

AFW-TDP-FR-TDP32 

FB-T2 

AFW-MAI-MA-TDP32 

FB-TI 
AC4-RCK-NO-BCH37 

OHR-T2 
AFW-AOV-CC-PII39 

AFW-AOV-CC-P1139 

AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFW-MAI-MA-PM31 

FB-TI 

AFW-RCK-NO-PM31 

AFW-RCK-NO-TDP32 

DCl-MAI-MA-BCC32 
AFW-RCK-NO-TDP32 

IE-SWS 
AC4-RCK-NO-BC36C 

AFW-RCK-NO-PM31 

AFW-TDP-FS-TDP32 

OHR-T2 
AFV-MOD-CC-IL314 

SL-T2-SUCC

AFW-XHE-RE-AFW31 

SL-T2 -SUCC 

AFW-.XHE-RE-AFW33 

AFW-MAI -MA-TDP32 

IE-T3 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 

AFW-XVM-PG-CT-6 

IE-T2 
AFW-XVM- PG-CT- 64 

IE-T2 
AFW-XHE-RE-AFW32 

AFW-XHE-FO-HC405 

CCW- PUMP 

IE-SWS 
CCW- PUMP

IE-T3 

IE-TDC32 

FB-T2 

FB-T2 

IE-TDC32

AFW-XHE-FO-HC405 IE-TDC32 

AFW-XHE-FO-HC405 

DCl-MAI-MA-BCC32 

IE-T3 
NR-AFBV

IE-T2
AFW-CCF-FS-AFWPM AFW-TDP-FR-TDP32 OHR-T2 

SL-T2-SUCC IE-T2 
AC4-RCK-NO-BCH39 AFW-RCK-NO-PM31 

AC4-RCK-NO-BCH37 AFW-RCK-NO-PM31 

AFW-MAI-MA-TDP32 AFW-XHE-RE-AFW31 

FB-TI

I-A24



262 1.5335E-08 
EDG-MAI-MA-EDG31 

263 1.5122E-08 
EDG-MAI-MA-EDG31 

264 1.5095E-08 
- EDG-GEN-HW-EDG31 

265 1.4951E-08 
EDG-MAI-MA-EDG31 

266 1.4865E-08 
DCl-MAI-MA-BCC31 

267 1.4756E-08 
. AFW-TDP-FS-TDP32 

268 1.4622E-08 
EDG-MAI-MA-EDG32 

269 1.4456E-08 
EDG-MAI-MA-EDG32 

270 1.4392E-08 
AFW-MAI-MA-PM31 

271 1.4288E-08 

272 1.4280E-08 

2,73 1.4280E-08 

274 1.4100E-08 
PPR-CCF-CC-PORVS 

275 I.'3950E-08 
OLR-S2-SUCC 

276 1.3950E-08 
OLR-S2-SUCC 

277 1.3926E-08 
EDG-GEN-HW-EDG32 

278 1.3737E-08 
DCl-MAI-MA-BCC31 

279 1.3737E-08 
DCl-MAI-MA-BCC31 

280 1.3679E-08 
EDG-MAI-MA-EDG32

* 281 1.3664E-08

AC4-RCK-NO-BCH37 AFW-TDP-FS-TDP32 

OHR-T2 IE-T3 
AFW-XHE-RE-AFW32 AFW-XHE-RE-AFW33 

FB-T1 
AC4-RCK-NO-BCH37 AFW-XHE-RE-AFW32 

OHR-T2 IE-T3 
AFW-RCK-NO-PM33 AFW-TDP-FR-TDP32 

FB-TI 
AFW-MAI-MA-PM31 AFW'RLY-NO-332-1 

AC4-RCK-NO-BCH37 AFW-MDP-FS-PM31 

AFW-XHE-RE-AFW31 AFW-XHE-RE-AFW32 

FB-TI
AFW-RCK-NO-PM31 

FB-TI 
AC4-RCK-NO-BCH37 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-XHE-FO-CITYW 

AFW-XHE-FO-CITYW 

AFV-MOD-CC-IL314 

AC4-RCI-FE-UI-6A 

PPR-AOV-OO-455C 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AFW-MAI-MA-PM31 

FB-TI 
AFW-RLY-NO-312-1 

AFW-RLY-NO-332-1 

AFW-MAI-MA-PM31 

FB-TI 
AFW-MAI-MA-TDP32 

I-A25

AFW-TDP-FR-TDP32 

AFW-AOV-CC-PII39 

AFW-MAI-MA-TDP32 

IE-T2 
AFW-XVM-PG-CT-64 

AFW-XVM-PG-CT-6

NR-AFBV 

LHR-XHE-RE-PM31 

PPR-PHN-CC-DMOTR 

LHR-XHE-RE-PM32 

PPR-PHN-CC-DMOTR 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

AFW-TDP-FS-TDP32 

AFW-XHE-RE-AFW33

FB-T2 

FB-T1 

FB-TI 

IE-T3 

IE-T3



EDG-GEN-HW-EDG31 

282 1.3664E-08 
EDG-GEN-HW-EDG32 

283 1.3457E-08 

284 1.3300E-08 
AFW-XHE-RE-AFW31 

285 1.3254E-08 
DCl-MAI-MA-BCC31 

286 1.3230E-08 
DCl-MAI-MA-BCC32 

287 1.3230E-08 
CWRHR-TCCW-SUCC 

288 1.3138E-08 

289 1.3125E-08 
AFW-XHE-FO-HC405 

290 1.3125E-08

291 1.3125E-08

292 1.3074E-08 
EDG-MAI-MA-EDG31 

293 1.3050E-08 

294 1.3050E-08 

295 1.3050E-08 

296 1.3050E-08 

297 1.3050E-08 
EDG-GEN-HW-EDG31 

298 1.3037E-08 
DCl-MAI-MA-BCC31 

299 1.2872E-08 

300 1.2869E-08 
EDG-GEN-HW-EDG32 

301 1.2869E-08 
EDG-GEN-HW-EDG31

FB-TI 
AFW-MAI-MA-TDP32 

FB-TI 
AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AC4-RCK-NO-BCH37 

AFW-CRB-DN-52AF1 

AFW-XHE-FO-HC405 

IE-SWS 
AFW-XHE-FO-HC405 

DCl-MAI-MA-BCC32 

AFW-MAI-MA-PM33 

AC4-RCK-NO-BCH37 

AC4-RCK-NO-BCH37 

CWRHR-TCCW-SUCC 
AC4-RCK-NO-BCH37 

IE-SWS 
AFW-TDP-FS-TDP32 

FB-TI 

AC4-RCK-NO-BCH39 

AFW-RCK-NO-PM33 

AC4-RCK-NO-BCH37 

AFW-RCK-NO-TDP32 

AC4-RCK-NO-BCH37 

OHR-T2 
AFW-MAI-MA-PM33 

AFW-CCF-FS-AFWPM 

AFW-XHE-RE-AFW31 

FB-TI 
AFW-XHE-RE-AFW32 

FB-TI

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW32 FB-T2 

IE-T2 

AFW-AOV-CC-P1139 

AFW-MAI-MA-PM33 

CCW-PUMP

CCW- PUMP 

I E - SWS 
AFW-MDP-FS - PM31 

AFW-RCK-NO- PM31 

AFW-RCK-NO-TDP32 

IE-SWS 
AFW-RCK-NO-TDP32 

AFW-XHE-RE-AFW33 

DCl-MAI -MA-BCC33 

DCl -MAI -MA-BCC33 

DCl -MAI -MA-BCC33 

DCl-MAI -MA-BCC33 

AFW-TDP-FS-TDP32 

IE-T3 
AFW-MDP- FR- PM31 

AFW-MAI -MA-TDP32 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW33

IE-TDC31 

CCW-PUMP 

CCW-PUMP

IE-TDC32 

IE-TDC31 

IE-TDC31 

IE-TDC32 

FB-TI

I-A26



302 1.2730E-08 

303 1.2723E-08 
EDG-GEN-HW-EDG32 

. 304 1.2723E-08 
EDG-GEN-HW-EDG31 

305 1.2641E-08 
EDG-MAI-MA-EDG32 

306 1.2349E-08 

307 1.2349E-08 

308 1.2328E-08 
EDG-MAI-MA-EDG31 

309 1.2257E-08 
LHR-PHN-PE-DECAY 

AC4-RCI-FE-UI-6A 

310 1.2257E-08 
LHR-PHN-PE-DECAY 

AC4-RCI-FE-UI-5A 

3.11 1.2240E-08 

312 1.2182E-08 

313 1.2146E-08 

314 1.2123E-08 

315 1.2080E-08 

316 1.2080E-08 
- DCl-MAI-MA-BCC32 

317 1.2080E-08 

318 1.2039E-08 
EDG-GEN-HW-EDG32 

319 1.1882E-08 
DCl-MAI-MA-BCC32 

320 1.1882E-08 

321 1.1785E-08

AC4-RCI-FE-UI-6A AFW-MDP-FS-PM31 IE-TDC31 

AFW-RCK-NO-PM31 AFW-TDP-FR-TDP32 

FB-TI 
AFW-RCK-NO-PM33 AFW-TDP-FR-TDP32 

FB-TI 
AFW-TDP-FS-TDP32 AFW-XHE-RE-AFW31 

FB-TI 
AFW-CRB-DN-52AF1 DCl-MAI-MA-BCC31 IE-TDC32 

AC4-CRB-OO-2AT3A DCl-MAI-MA-BCC31 IE-TDC32 

AFW-TDP-FR-TDP32--DCI-MAI-MA-BCC32

OHR-T2 
DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-AOV-OO-455C 

DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-AOV-O0-456 

AFW-MDP-FS-PM31 

AFW-RCK-NO-TDP32 

AFW-MDP-FR-PM31 

AFW-CCF-FS-AFWPM 

AC4-CRB-OO-2AT3A 

AFW-CRB-DN-52AF1 

AFW-CRB-DN-52AF1 

AFW-MAI-MA-PM31 

FB-TI 
AFW-MDP-FR-PM31 

AFW-MDP-FR-PM31

DCI-MAI-MA-BCC31 

I-A27

IE-T2 
FLAG-SI 

SWS -MAI -MA- PM33 

PPR-PHN-CC-DMOTR 

FLAG-SI 

SWS -MAI -MA- PM33 

PPR-PHN-CC-DMOTR 

DCl -MAI -MA-BCC32 

DCI-BDC-ST-PP-32 

DCI-MAI-MA-BCC31 

AFW-XHE-RE-AFW32 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-TDP-FS-TDP32 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

FLAG-SI

IE-T3 

IE-T3 

IE-TDC31 

IE-T2 

IE-TDC32 

FB-TI 

IE-TDC32 

IE-TDC32 

IE-TDC32



LHR-PHN-PE-DECAY 

PPR-AOV-OO-456 

322 1.1785E-08 

LHR-PHN-PE-DECAY 

PPR-AOV-OO-455C

323 1.1634E-08

324 1.1433E-08 
AFW-TDP-FR-TDP32 

325 1.1259E-08 
DCI-MAI-MA-BCC32 

326 1.1259E-08 
CWRHR-TCCW-SUCC 

327 1.1259E-08 
DCl-MAI-MA-BCC32 

328 1.1126E-08 
EDG-GEN-HW-EDG31 

329 1.1126E-08 
EDG-GEN-HW-EDG32 

330 1.1025E-08

331 1. 1025E-08

332 1.0962E-08 

333 1.0948E-08 
AFW-MDP-FS-PM31 

334 1.0904E-08 
AFW-XHE-RE-AFW31 

335 1.0715E-08 
OLR-S2-SUCC

OLR-S2-SUCC 

PPR-MOV-00-RC536 

DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-MOV-00-RC535 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AC4-RCI-FE-UI-6A 

FB-T2 

AFW-TDP-FR-TDP32 

IE-CCW 
AFW-TDP-FR-TDP32 

DCl-MAI-MA-BCC32 
AFW-TDP-FR-TDP32 

IE-CCW 
AFW-TDP-FS-TDP32 

FB-TI 
AFW-TDP-FS-TDP32 

FB - TI 
AC4-RCK-NO-BCH37 

CWRHR-TCCW-SUCC 
AC4-RCK-NO-BCH37 

IE-SWS 
AFW-XHE-FO-HC405 

AC4-RCK-NO-BCH39 

AFW-MAI-MA-PM33 

FB-T2 

AC4-RCI-FE-Ul-5A 

PPR-AOV-OO-456

SWS-MAI-MA-PM33 

PPR-PHN-CC-DMOTR IE-T3 

FLAG-SI 

SWS-MAI -MA- PM33 

PPR-PHN-CC-DMOTR IE-T3 

AFW-TDP-FS-TDP32 FB-T2 

IE-T2 
AFW-MAI -MA- PM31 

SL-T2-SUCC IE-T3 

CCW- PUMP 

CCW- PUMP 

IE- CCW 
CCW-PIPE 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

AFW-XHE-FO-HC405 CCW-PPUMP 

IE-SWS 
AFW-XHE-FO-HC405 CCW-PUMP 

DCl-MAI-MA-BCC33 IE-TDC32 

AFW-MAI -MA- PM33 

AFW-TDP-FR-TDP32 

SL-T2-SUCC IE-T3 

LHR-MOV-CC-1802B 

PPR-PHN-CC-DMOTR IE-T3

1.0715E-08 AC4-RCI-FE-UI-6A LHR-MDP-FS-PM31 

I-A28

336



OLR-S2-SUCC,-

337 1.0715E-08 
OLR-S2 -SUCC 

338 1.0715E-08 
OLR-S2 -SUCC 

339 1.0600E-08 
EDG-MAI-MA-EDG31 

340 1.0565E-08 
AFW-XHE-RE-AFW31 

341 1.0565E-08 
AFW-XHE-RE-AFW33 

342 1.0532E-08 
DCl -MAI -MA-BCC31 

343 1.0491E-08 
EDG-GEN-HW-EDG31 

344 1.0481E-08 

345 1.0453E-08 
PPR7-PRV-CC-455C 

346 1.0453E-08 
PPR-PRV-CC-456 

347 1.0453E-08 
PPR-PRV-CC-456 

348 1.0453E-08 
PPR-PRV-CC-455C 

349 1.0291E-08 
DCl-MAI -MA-BCC31 

350 1.0291E-08 
DCl-MAI-MA-BCC31 

351 1.0274E-08 
EDG-MAI -MA-EDG31 

352 1.0251E-08 
EDG-MAI-MA-EDG31 

353 1.0233E-08

PPR-AOV-OO-455C 

AC4-RCI-FE-UI-6A 

PPR-AOV-OO-455C 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AFW-RCK-NO-TDP32 

OHR-T2 
AC4-RCI-FE-UI-6A 

FB-T2 

AC4-RCI-FE-UI-3A 

FB-T2 

AFW-MAI-MA-33VLV 

AFW-TDP-FR-TDP32 

OHR-T2 
AFW-CCF-FS-AFWPM 

AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFW-XHE-FO-CITYW

SL-T2-SUCC

PPR-PHN-CC-DMOTR IE-T3 

LHR-MOV-CC-1802A 

PPR-PHN-CC-DMOTR IE-T3 

LHR-MDP-FS-PM32 

PPR-PHN-CC-DMOTR IE-T3 

DCl-MAI -MA-BCC32 

IE-T3 
AFW-TDP-FR-TDP32 

SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 

SL-T2-$UCC IE-T3 

AFW-XHE-RE-AFW31 

DCl -MAI -MA-BCC32 

IE-T2 
AFW-TDP-FS-TDP32 FB-TI 

AFW-XVM- PG-CT- 6 

IE-T3 
AFW-XVM-PG-CT-6

IE-T3.
AFW-XHE-FO-CITYW AFW-XVM-PG-CT-64 

SL-T2-SUCC IE-T3 
AFW-XHE-FO-CITYW AFW-XVM-PG-CT-64 

SL-T2-SUCC IE-T3 

AFW-CRB-DN-52AF3 AFW-RCK-NO-PM31 

AFW-CRB-DN-52AF1 AFW-RCK-NO-PM33 

AC4-RCK-NO-BCH37 AFW-TDP-FR-TDP32 

OHR-T2 IE-T2 
AFW-MAI-MA-PM33 AFW-XHE-RE-AFW32 

FB-TI 
AFW-XHE-FO-HC405 DC1-BDC-ST-PP-32 

I-A29

IE-T2



354 1.0200E-08 

355 1.0200E-08 

356 1.0200E-08 

357 1.0200E-08 

358 1.0200E-08 

359 1.0200E-08 

360 1.0200E-08 
DCl-MAI-MA-BCC32 

361 1.0122E-08 
DCl-MAI-MA-BCC31 

362 1.0122E-08 
DCl-MAI-MA-BCC31 

363 1.0067E-08 
AFW-TDP-FR-TDP32 

364 9.9015E-09 
AFW-TDP-FR-TDP32 

365 9.8212E-09 
LHR-PHN-PE-DECAY 

PPR-AOV-OO-455C 

366 9.8212E-09 

LHR-PHN-PE-DECAY 

PPR-AOV-OO-456

367 

368 

369

9. 8124E-09 

9. 8124E-09 

9.7373E-09

370 9.5921E-09 
OLR-S2-SUCC 

371 9.5921E-09 
OLR-S2-SUCC

AFW-MDP-FS-PM33 

AC4-RCK-NO-BC36C 

AFW-MDP-FS-PM31 

AFW-MDP-FS-PM31 

AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH37 

AFW-MDP-FS-PM31 

AFW-MDP-FR-PM31 

AFW-MDP-FR-PM33 

AC4-RCK-NO-BCH37 

AC4-RCK-NO-BCH37 

DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-PHN-CC-DMOTR 

DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-PHN-CC-DMOTR 

AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFW-AOV-CC-PII39 

SL-T2-SUCC 
AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AC4-RCI-FE-UI-6A 

PPR-AOV-OO-455C

AFW-RCK-NO-PM31 IE-TDC 

AFW-MDP-FS-PM33 IE-TDC 

AFW-RCK-NO-TDP32 IE-TDC 

AFW-RCK-NO-PM33 IE-TDC 

AFW-MDP-FS-PM31 IE-TDC 

AFW-MDP-FS-PM31 IE-TDC 

AFW-RCK-NO-TDP32 

AFW-RCK-NO-PM33 

AFW-RCK-NO-PM31 

AFW-CRB-DN-52AF1 

AFW-MDP-FR-PM31 

FLAG-SI 

SWS-MAI-MA-PM33 

PPR-RCK-NO-RC535 IE-T3 

FLAG-SI 

SWS-MAI-MA-PM33 

PPR-RCK-NO-RC536 IE-T3 

AFW-XVM-PG-CT-6 OHR-T2 

IE-T2 
AFW-XVM-PG-CT-64 OHR-T2 

IE-T2 
AFW-CCF-FS-AFWPM FB-T2 

IE-T3 
LHR-CRB-DN-PM32 

PPR-PHN-CC-DMOTR IE-T3 

LHR-CRB-DN-PM31 

PPR-PHN-CC-DMOTR IE-T3

31 

31 

32 

31 

32 

31

I -A30



372 9.4223E-09 
PPR-PRV-CC-456 

373 9.4223E-09 
PPR-PRV-CC-455C 

374 9.3829E-09 

375 9.3829E-09 

376 9.3829E-09 

377 9-3122E-09 
DCl-MAI-MA-BCC31 

378 9.2658E-09 
AFW-XHE-RE-AFW33 

379 9.1609E-09 
AFW-TDP-FR-TDP32 

380 9.0915E-09 
AFW-XHE-RE-AFW33 

3,81 9.0207E-09 
EDG-GEN-HW-EDG31 

382 8.9042E-09 
EDG-MAI-MA-EDG31 

383 8.8743E-09 
PPR-PRV-CC-456 

384 8.8743E-09 
PPR-PRV-CC-455C 

385 8.8628E-09 
EDG-MAI-MA-EDG31

386 8. 8449E-09

387 8.8335E-09 
EDG-MAI-MA-EDG31 

388 8.7912E-09 
LHR-PHN-PE-DECAY

AFW-CCF-FS-AFWPM AFW-MAI-MA-TDP32 

SL-T2-SUCC IE-T3 
AFW-CCF-FS-AFWPM AFW-MAI-MA-TDP32 

SL-T2-SUCC IE-T3 
AC4-RCK-NO-BCH37 AFW-TDP-FR-TDP32 

CWRHR-TCCW-SUCC IE-CCW 
AC4-RCK-NO-BCH37 AFW-TDP-FR-TDP32 

IE-CCW 
AC4-RCK-NO-BCH37 AFW-TDP-FR-TDP32 

IE-CCW 

AFW-MAI-MA-PM33 AFW-RLY-NO-312-1 

AFW-MAI-MA-PM31 AFW-XHE-RE-AFW32

FB-T2 -SL- T2 -SUCC

CCW- PUMP 

CCW-PIPE 

CCW- PUMP

IE-T3

AFW-MAI-MA-PM31 AFW-RCK-NO-PM33

FB-T2 SL-T2-SUCC IE-T3

AFW-MAI-MA-TDP32 AFW-XHE-RE-AFW31

FB-T2 SL-T2-SUCC IE-T3

AFW-RCK-NO-TDP32 DCl-MAI-MA-BCC32 

OHR-T2 IE-T3 
AFW-XHE-FO-HC405 DCl-MAI-MA-BCC32 

OHR-T2 IE-T3 3 
AFW-CCF-FS-AFWPM AFW-XHE-RE-AFW32 

SL-T2-SUCC IE-T3 
AFW-CCF-FS-AFWPM AFW-XHE-RE-AFW32 

SL-T2-SUCC IE-T3 
AFW-MAI-MA-PM33' AFW-TDP-FS-TDP32 

FB-TI 
AFW-CCF-FS-AFWPM AFW-MAI-MA-TDP32 OHR-T2 

SL-T2-SUCC IE-T2 
AC4-RCK-NO-BCH37 AFW-RCK-NO-TDP32 

OHR-T2 IE-T3 
AFV-MOD-CC-IL314 CCW-CCF-CC-822

I -A31



SL-T2-SUCC 

389 8.7428E-09 
EDG-GEN-HW-EDG31 

390 8.7239E-09 

EDG-GEN-HW-EDG31 

391 8.6940E-09

392 8.6940E-09

393 8.6760E-09 

394 8.6760E-09 

395 8.5680E-09 
DCl-MAI-MA-BCC32 

396 8.5680E-09 

397 8.5646E-09 
AFW-XHE-FO-CITYW 

398 8.5627E-09 
AFW-XHE-RE-AFW33 

399 8.5000E-09 
AFW-RCK-NO-PM33 

400 8.5000E-09 
AFW-RCK-NO-TDP32 

401 8.5000E-09 
AFW-RCK-NO-PM31 

402 8.4870E-09 

403 8.4870E-09 
DCl-MAI-MA-BCC32 

404 8.4870E-09 

405 8.4658E-09 
AFW-XHE-RE-AFW33 

406 8.4658E-09 
AFW-XHE-RE-AFW31

NR-AFBV 

IE-T2 
AC4-RCK-NO-BCH37 

OHR-T2 
AFW-MAI-MA-PM33 

FB-TI 
ACl-BAC-ST-LP324 

SL-T2-SUCC 
ACl-BAC-ST-LB33 

SL-T2-SUCC 
AC4-RCS-OO-U3AX2 

AFW-RLY-NO-312-1 

AFW-MDP-FS-PM31 

AFW-MDP-FS-PM31 

AFW-AOV-00-11581 

FB-T2 

AFW-XHE-RE-AFW31 

FB-T2 

AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH37 

AC4-RCK-NO-BCH39 

AFW-RLY-NO -312-1 

AFW-RLY-NO-312-1 

AC4-RCS-OO-U3AX2 

AFW-RCK-NO-PM31 

FB-T2 

AFW-RCK-NO-PM33 

FB-T2

OHR-T2-SUCC 

AFW-TDP-FR-TDP32 

IE-T2 
AFW-XHE-RE-AFW32 

FB-T2 

IE-T3 
FB-T2 

IE-T3 
DCI-MAI-MA-BCC31 

DCl-MAI-MA-BCC31 

AFW-XHE-FO-HC405 

AFW-XHE-FO-HC405 

AFW-AOV-OO-11582 

SL-T2-SUCC 

AFW-XHE-RE-AFW32 

SL-T2-SUCC 

AFW-MDP-FS-PM31 

AFW-MDP-FS-PM31 

AFW-MDP-FS-PM33 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

SL-T2-SUCC 

AFW-TDP-FR-TDP32 

SL-T2-SUCC

NR-AFBV 

NR-AFBV 

IE-TDC32 

IE-TDC32 

IE-TDC32 

IE-T3 

IE-T3 

IE-TDC32 

IE-TDC32 

IE-T3 

IE-T3

8.4658E-09 AC4-RCK-NO-BC36C AFW-TDP-FR-TDP32 

I-A32

407



AFW-XHE-RE-AFW33

408 8.4507E-09 
EDG-MAI-MA-EDG31 

409 8.4000E-09 

410 8.4000E-09 

411 8.4000E-09 
DCl-MAI-MA-BCC32 

412 8.3304E-09 

413 8.1709E-09 
EDG-MAI -MA-EDG32 

414 8.1335E-09 
EDG-MAI-MA-EDG31 

415 8.0341E-09 

AC4-RCI-FE-UI-6A

416 8. 0341E-09

AC4-RCI-FE-UI-5A' 

417 8.0107E-09 
AFW-XHE-RE-AFW33 

418 7.9592E-09 
EDG-MAI -MA- EDG31 

419 7.8796E-09 
EDG-MAI-MA-EDG32 

420 7.8642E-09 
EDG-MAI -MA-EDG32 

421 7.7251E-09

FB-T2 

AFW-MAI-MA-TDP32 

FB-TI 
AFW-AOV-CC-PI139 

AC4-RCK-NO-BC36C 

AFW-AOV-CC-PII39 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-MAI-MA-TDP32 

FB-T1 
AFW-MDP-FS-PM33 

FB-TI 
CCW-MAI-MA-PM33 

LHR-PHN-PE-DECAY 

PPR-AOV-OO-455C 

CCW-MAI-MA-PM33 

LHR-PHN-PE-DECAY 

PPR-AOV-OO-456 

AFW-MAI-MA-PM31 

FB-T2 

AFW-RCK-NO-PM33 

FB-TI 
AFW-MAI-MA-PM31 

FB-TI 
AFW-MDP-FS-PM31 

FB-TI 
CCW-MAI-MA-PM33

SL-T2-SUCC 

AFW-RCK-NO-PM33 

AFW-RCK-NO-PM31 

AFW-AOV-CC-PII39 

AFW-RCK-NO-PM31 

AFW-XHE-RE-AFW32 

IE-T2 
AFW-RCK-NO-PM31

IE-T3 

IE-TDC32 

IE-TDC32 

OHR-T2

AFW-TDP-FR-TDP32 

DCl-MAI-MA-BCC31 FLAG-SI 

OLR-S2 -SUCC 

PPR-PHN-CC-DMOTR IE-T3 

DCl-MAI-MA-BCC31 FLAG-SI 

OLR-S2 -SUCC 

PPR-PHN-CC-DMOTR IE-T3 

AFW-TDP-FS-TDP32 

SL-T2LSUCC IE-T3 

AFW-XHE-RE-AFW32 

AFW-RCK-NO-TDP32 

AFW-TDP-FR-TDP32 

DCl-MAI-MA-BCC31 FLAG-SI

PPR-AOV-OO-455C
LHR-PHN-PE-DECAY OLR-S2-SUCC 

PPR-MOV-OO-RC535 PPR-PHN-CC-DMOTR IE-T3

I-A33



422 7. 7251E-09

PPR-AOV-OO-456 

423 7.6957E-09 
EDG-MAI-MA-EDG32 

424 7.6892E-09 
EDG-MAI-MA-EDG31 

425 7.6722E-09 
PPR-PRV-CC-456 

426 7.6722E-09 
PPR-PRV-CC-455C 

427 7.5774E-09 
EDG-GEN-HW-EDG31 

428 7.5422E-09 
EDG-GEN-HW-EDG31 

429 7.5311E-09 
EDG-MAI-MA-EDG31 

430 7.5172E-09 
EDG-GEN-HW-EDG31 

431 7.4201E-09 
EDG-MAI-MA-EDG31 

432 7.4028E-09 
AFW-XHE-RE-AFW33 

433 7.2817E-09 
EDG-MAI-MA-EDG32 

434 7.2300E-09 
DCl-MAI-MA-BCC31 

435 7.2300E-09 
DCl-MAI-MA-BCC31 

436 7.2020E-09 

437 7.1915E-09 

EDG-GEN-HW-EDG32 

438 7.1915E-09

CCW-MAI-MA-PM33 

LHR-PHN-PE-DECAY 

PPR-MOV-OO-RC536 

AFW-RCK-NO-PM31 

FB-TI 
AFW-TDP-FR-TDP32 

LHR-RCK-NO-PM31 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-XHE-FO-HC405 

OHR-T2 
AFW-MAI-MA-PM33 

FB-TI 
AFW-RCK-NO-TDP32 

FB-TI 
AC4-RCK-NO-BCH37 

OHR-T2 
AC4-RCK-NO-BCH37 

OHR-T2 
AFW-TDP-FS-TDP32 

FB-T2 

AFW-RCK-NO-TDP32 

FB-TI 
AFW-RCK-NO-PM33 

AFW-RCK-NO-PM31 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-MAI-MA-TDP32 

FB-TI 
AFW-MAI-MA-TDP32 

I-A34

DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-PHN-CC-DMOTR 

AFW-XHE-RE-AFW32 

DCl-MAI-MA-BCC32 

OHR-T2-SUCC 

AFW-TDP-FS-TDP32 

IE-T3 
AFW-TDP-FS-TDP32 

IE-T3 
DCl-MAI-MA-BCC32 

IE-T3 
AFW-TDP-FS-TDP32 

AFW-XHE-RE-AFW33 

AFW-RCK-NO-TDP32 

IE-T3 
AFW-XHE-FO-HC405 

IE-T3 
AFW-XHE-RE-AFW31 

SL-T2-SUCC 

AFW-XHE-RE-AFW31 

AFW-RLY-NO-312-1 

AFW-RLY-NO-332-1 

AFW-TDP-FS-TDP32 

IE-T2 
AFW-RCK-NO-PM31 

AFW-RCK-NO-PM33

FLAG-SI 

IE-T3 

IE-T3

IE-T3 

OHR-T2



EDG-GEN-HW-EDG31 

439 7.1622E-09 
AFW-TDP-FR-TDP32 

440 7.1400E-09 
AFW-XHE-FO-HC405 

441 7.0992E-09 

442 7.0725E-09 
I AFW-TDP-FR-TDP32 

443 7.0560E-09 
DCl-MAI-MA-BCC32 

444 7.0560E-09 
CWRHR-TCCW-SUCC 

445 7.OOOOE-09 
AFW-RCK-NO-PM31 

446 6.9682E-09 
EDG-MAI-MA-EDG31 

447 6.9351E-09 
EDG-GEN-HW-EDG32 

448 6.9215E-09 
EDG-GEN-HW-EDG31 

4 49 6.9215E-09 
EDG-GEN-HW-EDG32 

450 6.8811E-09 
EDG-MAI-MA-EDG31 

451 6.8277E-09 

452 6.8277E-09 
DCl-MAI-MA-BCC32 

453 6.8277E-09 

454 6.8040E-09 

455 6.7732E-09 
EDG-GEN-HW-EDG32 

456 6.7732E-09 
EDG-GEN-HW-EDG31

457 6.7392E-09

FB-TI 
AC4-RCI-FE-UI-3A 

FB-T2 

AC4-RCK-NO-BCH37 

AFW-MDP-FS-PM33 

AC4-RCK-NO-BCH37 

AFW-AOV-CC-PII39 

IE-SWS 
AFW-AOV-CC-PI139 

DCl-MAI-MA-BCC32 
AC4-RCK-NO-BCH37 

AFW-MAI-MA-TDP32 

OHR-T2 
AFW-MAI-MA-PM31 

FB-TI 
AFW-MDP-FS-PM33 

FB-TI 
AFW-MDP-FS-PM31 

FB - TI 
AFW-RCK-NO-PM33 

FB-TI 
AC4-CRB-OO-2AT3A 

AFW-CRB-DN-52AF1 

AFW-CRB-DN-52AF1 

AFV-MOD-CC-ED311 

NR-AFBV 

AFW-RCK-NO-PM31 

FB-TI 
AFW-RCK-NO-PM33 

FB-T1

AFW-MAI -MA- PM33 

SL-T2-SUCC IE-T3 

AFW-MDP-FS-PM31 

DCl-MAI-MA-BCC33 IE-TDC31 

AFW- RLY- NO -312-1 

CCW- PUMP 

CCW- PUMP 

IE-SWS 
AFW-AOV-CC-P1139 

DCI-MAI -MA-BCC32 

IE-T2 
AFW-RCK-NO-TDP32 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-TDP-FS-TDP32

AFW-MAI-MA-TDP32 

AFW-MAI-MA-TDP32 

AFW-MAI-MA-TDP32 

AFV-MOD-CC-ED312 

SL-T2-SUCC 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32

IE-TDC32 

IE-TDC32 

FB-T2 

IE-T3

AC4-RCI-FE-UI-6A FLAG-SI 

I-A35



LHR-PHN-PE-DECAY 

PPR-AOV-OO-455C 

458 6.7392E-09 
PPR-AOV-O0-455C 

459 6.7392E-09 
PPR-AOV-O0-456 

460 6.7392E-09 
LHR-PHN-PE-DECAY 

PPR-AOV-OO-456 

461 6.7158E-09 

462 6.7158E-09 
DCl-MAI-MA-BCC32 

463 6.7016E-09 

464 6.6532E-09 
EDG-MAI-MA-EDG32 

465 6.6189E-09 
EDG-MAI-MA-EDG32 

466 6.5843E-09 

467 6.5629E-09 
EDG-MAI-MA-EDG31 

468 6.5552E-09 
DCl-MAI-MA-BCC31 

469 6.5552E-09 
DCl-MAI-MA-BCC31 

470 6.5435E-09 
EDG-GEN-HW-EDG31 

471 6.4800E-09 
PPR-MOV-OO-RC535 

472 6.4800E-09 
PPR-MOV-OO-RC536 

473 6.4800E-09 

474 6.4800E-09 

475 6.4764E-09

OLR-S2-SUCC SAS-RCS-OO-SIl 

PPR-PHN-CC-DMOTR IE-T3 
OLR-S2 AC4-RCI-FE-UI-6A 

PPR-PHN-CC-DMOTR IE-T3 
OLR-S2 AC4-RCI-FE-UI-5A 

PPR-PHN-CC-DMOTR IE-T3 
AC4-RCI-FE-UI-5A FLAG-SI 

OLR-S2-SUCC SAS-RCS-OO-S12 

PPR-PHN-CC-DMOTR IE-T3 
AFW-MAI-MA-TDP32 AFW-MDP-FR-PM31 

AFW-MAI-MA-TDP32 AFW-MDP-FR-PM31 

AFW-CCF-FS-AFWPM AFW-RCK-NO-TDP32 

SL-T2-SUCC IE-T2 
AFW-RCK-NO-PM31 AFW-TDP-FS-TDP32 

FB-TI 
AFW-MAI-MA-PM31 AFW-XHE-FO-HC405 

FB-TI 

AFW-CRB-DN-52AF3 AFW-MAI-MA-PM31 

AFW-XHE-RE-AFW32 DCl-MAI-MA-BCC32 

OHR-T2 IE-T2 
AFW-XHE-FO-CITYW AFW-XVM-PG-CT-64 

AFW-XHE-FO-CITYW AFW-XVM-PG-CT-6 

AFW-TDP-FR-TDP32 DCl-MAI-MA-BCC32 

LHR-RCK-NO-PM31 OHR-T2-SUCC 

OLR-S2 PPR-AOV-OO-455C 

PPR-PHN-CC-DMOTR IE-T3 
OLR-S2 PPR-AOV-OO-456 

PPR-PHN-CC-DMOTR IE-T3 

AFV-FAN-FR-EF312 AFV-MOD-CC-ED311 

AFV-FAN-FR-EF312 AFV-MOD-CC-ED311 

AFW-MAI-MA-PM31 AFW-MDP-FR-PM33 

I-A36

IE-TDC32 

FB-T2 

IE-TDC31 

IE-T3 

IE-TDC31 

IE-TDC32 

IE-TDC31



476 6.4376E-09

PPR-AOV-OO-455C

477 6.4376E-09

PPR-AOV-OO-456 

478 6.4306E-09 

479 6.4306E-09 

480 6.4306E-09 
DCl-MAI-MA-BCC32 

481 6.4089E-09 
EDG-GEN-HW-EDG32 

482 6.4089E-09 
EDG-GEN-HW-EDG31 

483 6.4077E-09 
EDG-MAI-MA-EDG31 

484 6.3640E-09 
DCI-MAI-MA-BCC32 

485 6.3640E-09 
CWRHR-TCCW-SUCC 

486 6.3640E-09 
DCl-MAI-MA-BCC32 

487 6.3261E-09 
EDG-MAI-MA-EDG31 

488 6.3252E-09 
DCl-MAI-MA-BCC32 

489 6.3252E-09 

490 6.3145E-09 
EDG-GEN-HW-EDG31 

491 6.2790E-09 
SWS-MAI-MA-PM36

" 492 6.2445E-09

CCW-MAI-MA-PM33 

LHR-PHN-PE-DECAY 

PPR-PHN-CC-DMOTR 

CCW-MAI-MA-PM33 

LHR-PHN-PE-DECAY 

PPR-PHN-CC-DMOTR 

AFW-CRB-DN-52AF1 

AC4-CRB-OO-2AT3A 

AFW-CRB-DN-52AF1 

AFW-RCK-NO-TDP32 

FB-TI 
AFW-RCK-NO-TDP32 

FB-TI 
AC4-RCK-NO-BCH37 

LHR-RCK-NO-PM31' 

AFW-MAI-MA-TDP32 

IE-CCW 
AFW-MAI-MA-TDP32 

DCl-MAI-MA-BCC32 
AFW-MAI-MA-TDP32 

IE-CCW 
AFW-XHE-FO-HC405 

FB-TI 

AFW-MDP-FR-PM31 

AFW-MDP-FR-PM31 

AC4-RCK-NO-BCH37 

OHR-T2 
AFW-CCF-FS-AFWPM

DC1*-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-RCK-NO-RC535 

DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-RCK-NO-RC536 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33 

AFW-TDP-FR-TDP32 

OHR-T2-SUCC 

CCW-PIPE

FLAG-SI 

IE-T3 

FLAG-SI 

IE-T3 

IE-TDC32 

IE-TDC32

IE-T3

CCW- PUMP 

IE-CCW,, 
CCW- PUMP 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 IE-TDC32 

AFW-XHE-FO-HC405 

IE-T3 
FLAG-SI

IE-TDC31 
AFW-CCF-FS-AFWPM CFC-PND-CC-32DPD IE-TDC31 

I-A37



493 6.2445E-09 

494 6.2445E-09 

495 6.1697E-09 
EDG-ENG-FR-DG31R 

496 6.1600E-09 

497 6.1514E-09 
EDG-MAI-MA-EDG31 

SWS-FCV-OO-1112 

498 6.1167E-09 
EDG-MAI-MA-EDG32 

499 6.0862E-09 
AFW-XHE-RE-AFW32 

500 6.0847E-09 

501 6.0847E-09 

502 6.0435E-09 
EDG-MAI-MA-EDG32 

503 6.0435E-09 
EDG-MAI-MA-EDG32 

504 6.0375E-09 

505 6.0258E-09 

506 5.9939E-09 
DCl-MAI-MA-BCC32 

507 5.9939E-09 
CWRHR-TCCW-SUCC 

508 5.9939E-09 

DCl-MAI-MA-BCC32 

509 5.9850E-09 

510 5.9850E-09 

511 5.9717E-09 
AFW-XHE-RE-AFW33

AFW-CCF-FS-AFWPM CFC-PND-CC-34DPD IE-TDC31 

AFW-CCF-FS-AFWPM CFC-PND-CC-35DPD IE-TDC31 

AFW-TDP-FR-TDP32 DCl-MAI-MA-BCC32 

OHR-T2 IE-T3 
AC4-XHE-RE-MCC6C DCl-MAI-MA-BCC31 IE-TDC32 

AFW-TDP-FR-TDP32 DCl-MAI-MA-BCC32 

LHR-PHN-PE-DECAY OHR-T2-SUCC 

IE-T3 
AFW-XHE-FO-HC405 AFW-XHE-RE-AFW31 

FB-TI 
AC4-RCI-FE-UI-6A AFW-MAI-MA-PM31 

FB-T2 SL-T2-SUCC IE-T3 

AFW-CRB-DN-52AF3 AFW-XHE-RE-AFW31 IE-TDC31 

AFW-CRB-DN-52AF1 AFW-XHE-RE-AFW33 IE-TDC31 

AFW-MAI-MA-PM31 AFW-TDP-FR-TDP32 

PPR-PRV-CC-455C 
AFW-MAI-MA-PM31 AFW-TDP-FR-TDP32 

PPR-PRV-CC-456 
AFW-CCF-FS-AFWPM AFW-RCK-NO-TDP32 FB-TI 

AC4-XHE-RE-MCC6C AFW-TDP-FR-TDP32 IE-TDC32 

AFW-XHE-RE-AFW32 CCW-PUMP 

IE- CCW 
AFW-XHE-RE-AFW32 CCW-PPUMP 

DCl-MAI-MA-BCC32 IE-CCW 
AFW-XHE-RE-AFW32 CCW-PIPE 

IE-CCW 
AFW-MDP-FR-PM31 AFW-XHE-RE-AFW33 IE-TDC31 

AFW-MDP-FR-PM33 AFW-XHE-RE-AFW31 IE-TDC31 

AC4-RCI-FE-UI-3A AFW-MAI-MA-TDP32 

FB-T2 SL-T2-SUCC IE-T3

I -A38



AC4-RCI-FE-UI-6A AFW-MAI-MA-TDP32
AFW-XHE-RE-AFW31 

513 5.9299E-09 
EDG-GEN-HW-EDG31 

514 5.8922E-09 
DCl-MAI-MA-BCC33

515 

516

5.8800E-09 

5.8800E-09

517 5.8557E-09 
EDG-GEN-HW-EDG32 

518 5.8557E-09 
EDG-GEN-HW-EDG31 

519 5.8464E-09 

520 5.8320E-09 

521 5.8320E-09 

522 5.8320E-09 

523 5.8255E-09 
EDG-GEN-IHW-EDG32 

524 5.8068E-09 
EDG-MAI -MA-EDG31 

525 5.8046E-09 
AFW-XHE-RE-AFW32 

526 5.7762E-09 
EDG-MAI-MA-EDG31 

527 5.7762E-09 
EDG-MAI -MA-EDG31 

528 5.7389E-09 
AFW-TDP-FR-TDP32

FB-T2 

AFW-MAI-MA-TDP32 

OHR-T2 
AFW-TDP-FR-TDP32 

FB-T2 

AC4-RCK-NO-BCH37 

CWRHR-TCCW-SUCC 
AC4-RCK-NO-BCH37 

IE-SWS 
AFW-RCK-NO-PM31 

FB-TI 
AFW-RCK-NO-PM33 

FB-TI 
AFW-AOV-CC-PII39 

C 

C 

C 

AFW-MAI-MA-PM31 

FB-TI 
AC4-RCK-NO-BCH37 

OHR-T2 
AFW-MAI-MA-PM33 

FB-T2 

AFW-TDP-FR-TDP32 

PPR-PRV-CC-455C 
AFW-TDP-FR-TDP32 

PPR-PRV-CC-456 , 

AC4-RCK-NO-BC36C 

FB-T2

SL-T2-SUCC 

DCl-MAI-MA-BCC32 

IE-T2 
AFW-XHE-RE-AFW33 

SL-T2-SUCC 

AFW-AOV-CC-PII39 

IE-SWS 
AFW-AOV-CC-PII39 

AFW-TDP-FS-TDP32 

AFW-TDP-FS-TDP32 

DCl-MAI-MA-BCC33 

CVC-CKV-CC-CH374 

CVC-CKV-CC-210B 

CVC-CKV-CC-210D 

AFW-XHE-FO-HC405 

AFW-MAI-MA-TDP32 

IE-T2 
AFW-XHE-RE-AFW31 

SL-T2-SUCC 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW33 

AFW-MAI-MA-PM33 

SL-T2-SUCC

IE-T3 

IE-T3 

CCW- PUMP 

CCW-PUNP

IE-TDC32 

IE-T3 

IE-T3 

IE-T3 

IE-T3

IE-T3

I-A39

S. 9717E-09512



529 5.7389E-09 
AFW-TDP-FR-TDP32 

530 5.6898E-09 
AFW-MAI-MA-TDP32 

531 5.6739E-09 
EDG-MAI-MA-EDG31 

532 5.6294E-09 

533 5.6244E-09 
AFW-XHE-RE-AFW33 

534 5.6244E-09 
AFW-XHE-RE-AFW32 

535 5.5981E-09 
DCl-MAI-MA-BCC31 

536 5.5981E-09 
DCl-MAI-MA-BCC31 

537 5.5965E-09 
AFW-MDP-FR-PM31 

538 5.5850E-09 
EDG-GEN-HW-EDG31 

539 5.5849E-09 
EDG-MAI-MA-EDG32 

540 5.5849E-09 
EDG-MAI-MA-EDG32 

541 5.5607E-09 
AFW-TDP-FR-TDP32 

542 5.5607E-09 
AFW-TDP-FR-TDP32

543 

544 

545 
DC1 -MAI 

546 

547

5.5595E-09 

5.5595E-09 

5.5595E-09 
-MA-BCC32 
5.5488E-09 

5.5430E-09

AFW-MAI-MA-PM33 AFW-RCK-NO-PM31 

FB-T2 SL-T2-SUCC 

AC4-RCK-NO-BCH37 AFW-CRB-DN-52AF1 

AFW-TDP-FS-TDP32 DC1-MAI-MA-BCC32 

OHR-T2 IE-T2 
AFW-CCF-FS-AFWPM AFW-XHE-FO-HC405 

SL-T2-SUCC IE-T2 
AC4-RCI-FE-UI-3A AFW-XHE-RE-AFW32 

FB-T2 SL-T2-SUCC 

AC4-RCI-FE-UI-6A AFW-XHE-RE-AFW31 

FB-T2 SL-T2-SUCC 

AFW-CRB-DN-52AF3 AFW-MDP-FS-PM31 

AFW-CRB-DN-52AF1 AFW-MDP-FS-PM33 

AC4-RCK-NO-BCH37 AFW-MAI-MA-TDP32 

AFW-XHE-RE-AFW32 DCl-MAI-MA-BCC32 

OHR-T2 IE-T2 
AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW31 

PPR-PRV-CC-455C 
AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW31 

PPR-PRV-CC-456 
AC4-RCI-FE-UI-3A AFW-RCK-NO-PM33 

FB-T2 SL-T2-SUCC 

AC4-RCI-FE-UI-6A AFW-RCK-NO-PM31 

FB-T2 SL-T2-SUCC 

AFW-CRB-DN-52AF1 AFW-TDP-FS-TDP32 

AC4-CRB-OO-2AT3A AFW-TDP-FS-TDP32 

AFW-CRB-DN-52AF1 AFW-TDP-FS-TDP32 

AFW-MDP-FS-PM31 AFW-MDP-FS-PM33 

AFW-MAI-MA-33VLV AFW-RCK-NO-PM31 

I-A40

IE-T3 

FB-T2 

IE-T3 

IE-T3 

IE-T3 

IE-T3 

IE-TDC32 

IE-TDC32 

IE-TDC31



DCl-MAI-MA-BCC31 
548 5.5064E-09 

DCl-MAI-MA-BCC31 
549 5.5064E-09 

DCl-MAI-MA-BCC31 
550 5,4870E-09 

AFW-MAI-MA-PM31 
551 5.4691E-09 

EDG-MAI-MA-EDG31 

552 5.4684E-09 
DCl-MAI-MA-BCC32 

553 5.4684E-09 

554 5.4576E-09 

555 5.4529E-09 
EDG-GEN-HW-EDG31 

556 5.4000E-09 
PPR-PHN-CC-DMOTR 

557 5.4000E-09 
PPR-PHN-CC-DMOTR 

558 5.3970E-09 
AFW-MDP-FR-PM33 

559 5.3835E-09 
EDG7-GEN-HW-EDG31 

5760 5.3835E-09 
EDG-GEN-HW-EDG32 

561 5.3667E-09 
AFW-XHE-RE-AFW33 

562 5.3588E-09 
AFW-XHE-RE-AFW32 

563 5.3191E-09 
EDG-GEN-HW-EDG32 

564 5.3191E-09 
EDG-GEN-HW-EDG32 

565 5.3100E-09 
SWS-MDP-FR-PM35 

566 5.3100E-09 
SWS-MDP-FR-PM36

AFW-MDP-FR-PM33 

AFW-MDP-FR-PM31 

AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH37 

OHR-T2 
AFW-MDP-FR-PM31 

AFW-MDP-FR-PM31 

AFW-AOV-CC-PII39 

AC4-RCK-NO-BCH37 

LHR-RCK-NO-PM31 

OLR-S2 

PPR-RCK-NO-RC536 
OLR-S2 

PPR-RCK-NO-RC535 

AC4-RCK-NO-BCH39 

AFW-XHE-FO-HC405 

FB-TI 
AFW-XHE-FO-HC405 

FB-TI 
AFW-MAI-MA-PM31 

FB-T2 

AC4-RCK-NO-BCH37 

AFW-MAI-MA-PM31 

PPR-PRV-CC-455C 
AFW-MAI-MA-PM31 

PPR-PRV-CC-456 
AFV-MOD-CC-IL314 

IE-TDC31 
AFV-MOD-CC-IL314 

IE-TDC31

AFW-MDP-FS-PM31 

AFW-MDP-FS-PM33 

AFW-CRB-DN-52AF3 

AFW-XHE-RE-AFW32 

IE-T2 
AFW-TDP-FS-TDP32 

AFW-TDP-FS-TDP32 

DCI-BDC-ST-PP-32 

AFW-TDP-FR-TDP32 

OHR-T2-SUCC 

PPR-AOV-OO-456 

IE-T3 
PPR-AOV-O0-455C 

IE-T3 
AFW-MAI-MA-PM31 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

AFW-TDP-FR-TDP32 

SL-T2-SUCC 

AFW-CRB-DN-52AF1 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

FLAG-SI 

FLAG-SI

"IE-TDC32 

IE-T2 

IE-T3

IE-T2

I -A41



567 

568 

569

5.3033E-09 

5.3033E-09 

5.3033E-09

570 5.2710E-09 
AFW-XHE-RE-AFW32 

571 5.2617E-09 
AFW-TDP-FS-TDP32 

572 5.2348E-09 

EDG-GEN-HW-EDG31 

SWS-FCV-OO-1112 

573 5.1892E-09 
OLR-S2-SUCC 

574 5.1892E-09 
OLR-S2-SUCC 

575 5.1820E-09 
CWRHR-TCCW-SUCC 

576 5.1820E-09 
DCl-MAI-MA-BCC32 

577 5.1820E-09 
DCl-MAI-MA-BCC32 

578 5.1414E-09 
EDG-ENG-FR-DG31R 

579 5.1400E-09 
PPR-PRV-CC-456 

580 5.1400E-09 
PPR-PRV-CC-455C 

581 5.1261E-09 

EDG-MAI-MA-EDG31 

SWS-FCV-OO-1112

582 5.1053E-09

AC4-RCK-NO-BCH37 

IE-CCW 
AC4-RCK-NO-BCH37 

CWRHR-TCCW-SUCC 
AC4-RCK-NO-BCH37 

IE-CCW 
AC4-RCK-NO-BCH37 

AC4-RCI-FE-UI-6A 

FB-T2 

AFW-TDP-FR-TDP32 

LHR-PHN-PE-DECAY 

IE-T3 
AC4-RCI-FE-UI-6A 

PPR-AOV-OO-455C 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AFW-TDP-FS-TDP32 

DCl-MAI-MA-BCC32 
AFW-TDP-FS-TDP32 

IE-CCW 
AFW-TDP-FS-TDP32 

IE-CCW 
AC4-RCK-NO-BCH37 

OHR-T2 
AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-CCF-FS-AFWPM 

SL-T2-SUCC

AFW-MAI-MA-TDP32 CCW-PUMP 

AFW-MAI-MA-TDP32 CCW-PUMP 

IE-CCW 
AFW-MAI-MA-TDP32 CCW-PIPE

AFW-MDP-FR-PM31 

AFW-MAI-MA-PM31 

SL-T2-SUCC 

DCl-MAI-MA-BCC32 

OHR-T2-SUCC

IE-T3

LHR-CCF-FS-PUMPS 

PPR-PHN-CC-DMOTR IE-T3 

LHR-CCF-FS-PUMPS 

PPR-PHN-CC-DMOTR IE-T3 

CCW-PUMP 

IE-CCW 
CCW-PIPE 

CCW-PUMP 

AFW-TDP-FR-TDP32 

IE-T3 
AFW-TDP-FR-TDP32 

IE-T2 
AFW-TDP-FR-TDP32 

IE-T2
AC4-RCK-NO-BCH37 AFW-TDP-FR-TDP32 

LHR-PHN-PE-DECAY OHR-T2-SUCC 

IE-T3 
AFW-MAI-MA-PM33 AFW-RCK-NO-TDP32 

I-A42



EDG-MAI-MA-EDG31 

583 5.0715E-09 

584 5.0706E-09 
AFW-XHE-RE-AFW33 

585 5.0706E-09 
AFW-XHE-RE-AFW31 

586 5.0184E-09 
AFW-XHE-RE-AFW31

587 

588 

589

4.9949E-09 

4.9949E-09 

4.9949E-09

590 4.9875E-09 
AFW-XHE-RE-AFW31 

591 4.9875E-09 
AFW-XHE-RE-AFW33 

592 4.9870E-09 
OLR-S2 -SUCC 

5:93 4.9870E-09 
OLR- S2-SUCC 

594 4.9835E-09 
AFW-TDP-FR-TDP32 

595 4.9595E-09 
AFW-XHE-RE-AFW33 

596 4.9416E-09 
EDG-GEN-HW-EDG31 

597 4.9155E-09 
EDG-GEN-HW-EDG31 

598 4.9155E-09 
EDG-GEN-HW-EDG32 

599- 4.9155E-09 
EDG-GEN-HW-EDG31

FB-TI 
AFW-CCF-FS-AFWPM 

AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH39 

AFW-MAI-MA-PM33 

FB-T2 

AC4-RCK-NO-BCH37 

CWRHR-TCCW-SUCC 
AC4-RCK-NO-BCH37 

IE-CCW 
AC4-RCK-NO-BCH37 

IE-CCW 
AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH39 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AC4-RCI-FE-UI-6A 

PPR-AOV-O0-455C 

AFW-MAI-MA-PM31 

FB-T2 

AFW-TDP-FR-TDP32 

FB-T2 

AC4-RCK-NO-BCH37 

OHR-T2 
AFW-TDP-FR-TDP32 

PPR-PRV-CC-456 
AFW-TDP-FR-TDP32 

PPR-PRV-CC-455C 
AFW-TDP-FR-TDP32

AFW-XHE-FO-HC405 FB-TI 

AFW-CRB-DN-52AF1 

AFW-CRB-DN-52AF3 

AFW-TDP-FS-TDP32 

SL-T2-SUCC IE-T3 

AFW-XHE-RE-AFW32 CCW-P 

IE-CCW 
AFW-XHE-RE-AFW32 CCW-P

AFW-XHE-RE-AFW32 CCW-PIPE

AFW-MDP-FR-PM33 

AFW-MDP-FR-PM31 

LHR-MDP-FR-PM32 

PPR-PHN-CC-DMOTR 

LHR-MDP-FR-PM31 

PPR-PHN-CC-DMOTR 

AFW-MDP-FS-PM33 

SL-T2-SUCC 

AFW-XHE-RE-AFW31 

SL-T2-SUCC 

AFW-MAI-MA-TDP32 

IE-T2 
AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33

IE-T2 

IE-T2 

IE-T3 

IE-T2

I-A43

UMP 

UMP



600 4.9155E-09 
EDG-GEN-HW-EDG32 

601 4.8767E-09 
AFW-XHE-RE-AFW32 

602 4.8625E-09 
AFW-XHE-RE-AFW31 

603 4.8625E-09 
AFW-XHE-RE-AFW33

604 4.8611E-09

605 4.8349E-09 
AFW-XHE-RE-AFW33 

606 4.8285E-09 

EDG-GEN-HW-EDG31 

607 4.7970E-09 

608 4.7970E-09 
DCl-MAI-MA-BCC32 

609 4.7970E-09 

610 4.7850E-09 
AFW-XHE-RE-AFW31 

611 4.7850E-09 
AFW-XHE-RE-AFW33 

612 4.7850E-09 
AFW-XHE-RE-AFW33 

613 4.7848E-09 
OLR-S2-SUCC 

614 4.7848E-09 
OLR-S2-SUCC

615 4.7848E-09

PPR-PRV-CC-455C 
AFW-TDP-FR-TDP32 

PPR-PRV-CC-456 
AFW-MAI-MA-PM31 

FB-T2 

AC4-RCI-FE-UI-6A 

FB-T2 

AC4-RCI-FE-Ul-3A 

FB-T2 

ACl-SBR-CO-LP324 

SL-T2 -SUCC 
AFW-MAI -MA- PM31 

FB-TI 
AFW-TDP-FS-TDP32 

OHR-T2 
AC4-RCS-OO-U3AX2 

AFW-MAI-MA-TDP32 

AFW-MAI-MA-TDP32 

AFW-MAI-MA-TDP32 

FB-T2 

AFW-MAI-MA-TDP32 

FB-T2 

AC4-RCK-NO-BC36C 

FB-T2 

AC4-RCI-FE-UI-5A 

PPR-AOV-O0-455C 

AC4-RCI-FE-UI-5A 

PPR-AOV-O0-456 

AC4-RCI-FE-UI-6A 

I-A44

AFW-XHE-RE-AFW31 

AFW-RCK-NO-PM33 

SL-T2-SUCC 

AFW-TDP-FS-TDP32 

SL-T2-SUCC 

AFW-TDP-FS-TDP32 

SL-T2-SUCC 

FB-T2 

IE-T3 
AFW-TDP-FR-TDP32 

DCl-MAI-MA-BCC32 

IE-T2 
AFW-MAI-MA-TDP32 

AFW-RLY-NO-312-1 

AFW-RLY-NO-312-1 

AFW-RCK-NO-PM33 

SL-T2-SUCC 

AFW-RCK-NO-PM31 

SL-T2-SUCC 

AFW-MAI-MA-TDP32 

SL-T2-SUCC 

AC4-XHE-RE-MCC6B 

PPR-PHN-CC-DMOTR 

AC4-XHE-RE-MCC6B 

PPR-PHN-CC-DMOTR 

AC4-XHE-RE-MCC6A

IE-T3 

IE-T3 

IE-T3 

NR-AFBV 

IE-TDC32 

IE-TDC32 

IE-T3 

IE-T3 

IE-T3 

IE-T3 

IE-T3



OLR-S2-SUCC

616 4.7848E-09 
OLR-S2-SUCC 

617 4.7489E-09 
EDG-MAI-MA-EDG31 

618 4.7433E-09 
EDG-ENG-FR-DG32R 

619 4.7412E-09 

620 4.7283E-09 
EDG-MAI-MA-EDG31 

621 4.6542E-09 
EDG-GEN-HW-EDG31 

622 4.6330E-09 
AFW-TDP-FS-TDP32 

623 4.6306E-09 
PPR-PRV-CC-456 

624 4.6306E-09 
PPR-PRV-CC-455C 

6*25 4.6260E-09 

626 4.6260E-09 

6-27 4.6260E-09 
DCl-MAI-MA-BCC32 

628 4.6240E-09 
AFW-MDP-FS-PM33 

629 4.6144E-09 
AFW-XHE-RE-AFW33 

630 4.6054E-09 
AFW-XHE-RE-AFW33 

631 4.6054E-09 
AFW-XHE-RE-AFW31

632 4.6008E-09

PPR-AOV-OO-456

PPR-AOV-OO-456 

AC4-RCI-FE-UI-6A 

PPR-AOV-O0-455C 

AFW-AOV-CC-PII39 

OHR-T2 
AFW-MAI-MA-PM31 

FB-TI 

AFW-RLY-NO-BFPL 

AC4-RCK-NO-BCH37 

OHR-T2 
AC4-RCK-NO-BCH37 

OHR-T2 
AC4-RCK-NO-BCH37 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-MAI-MA-PM31, 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AC4-RCK-NO-BCH39 

AFW-MAI-MA-PM31 

FB-T2 

AFW-MDP-FS-PM31 

FB-T2 

AFW-MDP-FS-PM33 

FB-T2 

AC4-XHE-RE-MCC6A 

LHR-PHN-PE-DECAY 

PPR-PHN-CC-DMOTR 

I-A45

PPR-PHN-CC-DMOTR IE-T3 

AC4-XHE-RE-MCC6A 

PPR-PHN-CC-DMOTR IE-T3 

DCl-MAI-MA-BCC32 

IE-T3 
AFW-TDP-FR-TDP32 

DC1-BDC-ST-PP-32 IE-T3 

AFW-TDP-FS-TDP32 

IE-T2 
AFW-XHE-RE-AFW32 

IE-T2 
AFW-CRB-DN-52AF1 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-RLY-NO-332-1 IE-TDC31 

AFW-RLY-NO-BFPL IE-TDC32 

AFW-RLY-NO-BFPL 

AFW-MDP-FS-PM31 

AFW-RCK-NO-TDP32 

SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 

SL-T2-SUCC IE-T3 

AFW-TDP-FR-TDP32 

SL-T2-SUCC IE-T3 

DCl-MAI-MA-BCC32 FLAG-SI 

OLR-S2-SUCC 

IE-T3



633 4.5972E-09 
EDG-MAI-MA-EDG31 

634 4.5696E-09 
DCl-MAI-MA-BCC32 

635 4.5696E-09 

636 4.5602E-09 
OLR-S2-SUCC 

637 4.5602E-09 
OLR-S2-SUCC 

638 4.5570E-09 
AFW-TDP-FS-TDP32 

639 4.5180E-09 
DCl-MAI-MA-BCC32 

640 4.5180E-09 

641 4.5180E-09 

642 4.5067E-09 
AFW-XHE-RE-AFW33 

643 4.5067E-09 
AFW-XHE-RE-AFW32 

644 4.5067E-09 
AFW-XHE-RE-AFW33 

645 4.4681E-09 
AFW-XHE-RE-AFW33 

646 4.4557E-09 
AFW-TDP-FR-TDP32 

647 4.4557E-09 
AFW-TDP-FR-TDP32 

648 4.4450E-09 
EDG-MAI-MA-EDG32 

649 4.4194E-09 
PPR-PRV-CC-456

AFW-MAI-MA-TDP32 AFW-MDP-FS-PM33 

FB-TI 
AFW-AOV-CC-PII39 AFW-MDP-FS-PM31 

AFW-AOV-CC-PII39 AFW-MDP-FS-PM31 

AC4-RCI-FE-UI-6A LHR-CCF-CC-LPRVL

PPR-AOV-OO-455C 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AC4-RCK-NO-BCH37 

AFW-RLY-NO-312-1 

AFW-RLY-NO-312-1 

AC4-RCS-OO-U3AX2 

AFW-RCK-NO-PM31 

FB-T2 

AFW-RCK-NO-PM33 

FB-T2 

AC4-RCK-NO-BC36C 

FB-T2 

AFW-TDP-FR-TDP32 

FB-TI 
AC4-RCK-NO-BC36C 

FB-T2 

AFW-RCK-NO-PM31 

FB-T2 

AFW-MAI-MA-TDP32 

FB-TI 
AFW-CCF-FS-AFWPM 

SL-T2-SUCC 

I-A46

PPR-PHN-CC-DMOTR 

LHR-CCF-CC-LPRVL 

PPR-PHN-CC-DMOTR 

AFW-MDP-FR-PM31 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

SL-T2-SUCC 

AFW-XHE-RE-AFW31 

SL-T2-SUCC 

AFW-XHE-RE-AFW32 

SL-T2-SUCC 

AFW-XHE-RE-AFW31 

AFW-RCK-NO-PM33 

SL-T2-SUCC 

AFW-RCK-NO-PM33 

SL-T2-SUCC 

AFW-MDP-FS-PM31 

AFW-RCK-NO-TDP32 

IE-T3

IE'-TDC32 

IE-T3 

IE-T3 

IE-TDC32 

IE-TDC32 

IE-T3 

IE-T3 

IE-T3 

IE-T3 

IE-T3



650 4.4194E-09 
PPR-PRV-CC-455C 

651 4.3834E-09 
EDG-ENG-FR-DG31R 

652 4.3834E-09 
EDG-ENG-FR-DG32R 

653 4.3670E-09 

654 4.3623E-09 

EDG-GEN-HW-EDG31 

SWS-FCV-OO-1112 

655 4.3461E-09 
EDG-MAI-MA-EDG31 

656 4.3446E-09 
EDG-GEN-HW-EDG31 

657 4.3298E-09 
EDG-MAI-MA-EDG31 

658 4.3183E-09

659 
6;6 

660

4.3183E-09 

4.3183E-09

661 4.3013E-09 
OLR-S2-SUCC 

662 4.3013E-09 
OLR-S2-SUCC 

663 4.2885E-09 

EDG-MAI-MA-EDG31 

664 4.2750E-09 

665 4.2750E-09 
DCl-MAI-MA-BCC32 

666 4.2750E-09

AFW-CCF-FS-AFWPM AFW-RCK-NO-TDP32 

SL-T2-SUCC IE-T3 
AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW33 

FB-TI 
AFW-TDP-FR-TDP32 AFW-XHE-RE-AFW31 

FB-TI 
C IAS-CCF-FR-IACMP MRI-SUCC

IE-T3 
AC4-RCK-NO-BCH37 AFW-TDP-FR-TDP32 

LHR-PHN-PE-DECAY OHR-T2-SUCC 

IE-T3 
AFW-MAI-MA-TDP32 DCl-MAI-MA-BCC32 

LHR-RCK-NO-PM31- OHR-T2-SUCC

AFW-MAI-MA-PM33 

FB-TI 
AFW-MDP-FS-PM33 

FB-TI 
AC4-RCK-NO-BCH37 

CWRHR-TCCW-SUCC 
AC4-RCK-NO-BCH37 

IE-CCW 
AC4-RCK-NO-BCH37 

IE-CCW 
AC4-RCI-FE-UI-6A 

PPR-AOV-OO-455C 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AFW-MAI-MA-PM33 

FB-TI 
AFW-RLY-NO-BFPL 

AFW-RLY-NO-BFPL 

AFW-RLY-NO-332-1 

I-A47

AFW-RCK-NO-TDP32 

AFW-XHE-RE-AFW32 

AFW-TDP-FS-TDP32 

IE-CCW 
AFW-TDP-FS-TDP32

IE-T3

CCW- PUMP 

CCW- PUMP

AFW-TDP-FS-TDP32 CCW-PIPE

LHR-XHE-RE-PM31 

PPR-PHN-CC-DMOTR 

LHR-XHE-RE-PM32 

PPR-PHN-CC-DMOTR 

AFW-XHE-FO-HC405 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31

IE-T2 

IE-T2 

IE-TDC32 

IE-TDC31



667 4.2750E-09 

668 4.2643E-09 
AFW-XHE-RE-AFW33 

669 4.2315E-09 
DCl-MAI-MA-BCC31 

670 4.2161E-09 
AFW-TDP-FS-TDP32 

671 4.2081E-09 
DCl-MAI-MA-BCC31 

672 4.1864E-09 
EDG-MAI-MA-EDG32 

673 4.1486E-09 

674 4.1248E-09 

675 4.0933E-09 
EDG-MAI-MA-EDG31 

676 4.0572E-09 

677 4.0413E-09 
EDG-GEN-HW-EDG31 

678 4.0237E-09 

EDG-GEN-HW-EDG31 

679 3.9975E-09 
AFW-RLY-NO-312-1 

680 3.9967E-09 

681 3.9943E-09 
DCl-MAI-MA-BCC33 

682 3.9638E-09 
EDG-MAI-MA-EDG31 

683 3.9574E-09 
EDG-MAI-MA-EDG31 

684 3.9331E-09 
DCl-MAI-MA-BCC31 

685 3.9331E-09

AFW-RLY-NO-312-1 

AFW-RCK-NO-TDP32 

FB-T2 

AFW-CKV-CC-BFD39 

AFW-MAI-MA-PM31 

FB-T2 

AFW-MAI-MA-31VLV 

AFW-MDP-FS-PM31 

FB-TI 
AFW-CCF-FS-AFWPM 

SL-T2-SUCC 

AFW-CRB-DN-52AF1 

AFW-XHE-RE-AFW32 

LHR-RCK-NO-PM31 

AFW-MAI-MA-PM33 

AFW-AOV-CC-PII39 

OHR-T2 
AC4-RCK-NO-BCH37 

OHR-T2 
AC4-RCK-NO-BCH37 

AC4-RCI-FE-UI-6A 

AFW-MAI-MA-PM33 

FB-T2 

AFW-RCK-NO-PM33 

FB-TI 
AC4-RCK-NO-BCH37 

OHR-T2 
AFW-MDP-FS-PM33 

AFW-MDP-FS-PM31 

I-A48

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31 

SL-T2-SUCC 

AFW-MAI-MA-PM31 

AFW-RCK-NO-PM33 

SL-T2-SUCC 

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW32

IE-TDC31 

IE-T3 

IE-T3

AFW-RCK-NO-TDP32 OHR-T2 

IE-T2 
AFW-MAI-MA-PM33 IE-TDC31 

DCl-MAI-MA-BCC32 

OHR-T2-SUCC IE-T3 

AFW-MDP-FR-PM31 IE-TDC31 

DCl-MAI-MA-BCC32 

IE-T3 
AFW-TDP-FS-TDP32 

IE-T2 
AFW-MAI-MA-TDP32 

AFW-CRB-DN-52AF1 IE-TDC31 

AFW-TDP-FR-TDP32 

SL-T2-SUCC IE-T3 

AFW-RCK-NO-TDP32 

AFW-AOV-CC-PII39 

IE-T3 
AFW-RLY-NO-312-1 

AFW-RLY-NO-332-1



DCl-MAI-MA-BCC31 
686 3.9312E-09 

687 3.9156E-09 
EDG-MAI-MA-EDG31 

688 3.9156E-09 
. EDG-MAI-MA-EDG31 

689 3.9122E-09 
EDG-GEN-HW-EDG31 

690 3.9122E-09 
EDG-GEN-HW-EDG32 

691 3.9105E-09 
DCl-MAI-MA-BCC31 

692 3.9105E-09 
DCl-MAI-MA-BCC31 

693 3.9060E-09 

694 3.9060E-09 

695 3.9060E-09 
DCl-MAI-MA-BCC32 

696 3.8962E-09 
AFW-XHE-RE-AFW31 

* 697 3.8962E-09 
AFW-XHE-RE-AFW33 

698 3.8962E-09 
AFW-XHE-RE-AFW33 

699 3.8761E-09 
AFW-XHE-RE-AFW33 

700 3.8550E-09 
AFW-RLY-NO-332-1 

701 3.8550E-09 
AFW-RLY-NO-BFPL 

702 3.8430E-09 

703 3.8430E-09 

704 3.8430E-09 

705 3.8430E-09

AC4-RCI-FE-UI-6A 

AFW-MAI-MA-PM33 

PPR-PRV-CC-455C 
AFW-MAI-MA-PM33 

PPR-PRV-CC-456 
AFW-MAI-MA-TDP32 

FB-TI 
AFW-MAI-MA-TDP32 

FB-TI 

AFW-CKV-CC-BFD39 

AFW-CKV-CC-BFD34 

AC4-RCS-OO-U3AX2 

AFW-RLY-NO-312-1 

AFW-RLY-NO-312-1 

AFW-RCK-NO-PM33 

FB-T2 

AC4-RCK-NO-BC36C 

FB-T2 

AFW-RCK-NO-PM31 

FB-T2 

AFW-MAI-MA-PM31 

FB-T2 

AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH37 

AC4-CRB-OO-2AT3A 

AFW-CRB-DN-52AF1 

AC4-CRB-OO-2AT3A 

AFV-MOD-CC-IL314 

I-A49

AFW-MDP-FR-PM31 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-MDP-FS-PM33 

AFW-MDP-FS-PM31 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW33 

AFW-TDP-FS-TDP32 

AFW-TDP-FS-TDP32 

AFW-TDP-FS-TDP32 

AFW-TDP-FS-TDP32 

SL-T2-SUCC 

AFW-TDP-FS-TDP32 

SL-T2-SUCC 

AFW-TDP-FS-TDP32 

SL-T2 -SUCC 

AFW-XHE-FO-HC405 

SL-T2-SUCC 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

AFV-MOD-CC-IL314 

DCl-MAI-MA-BCC32 

DCl-MAI-MA-BCC32 

FLAG-SI

IE-TDC31

IE-TDC32 

IE-TDC32 

IE-T3

IE-T3 

IE-T3 

IE-T3 

IE-TDC32 

IE-TDC31 

IE-TDC31



SWS-CRB-DN-52SW6 

706 3.8340E-09 
OLR-S2-SUCC 

707 3.8340E-09 
OLR-S2-SUCC

708 3.8340E-09

PPR-AOV-OO-456 

709 3.8325E-09 
EDG-MAI-MA-EDG32 

710 3.8127E-09 
AFW-XHE-RE-AFW32 

711 3.8080E-09 
AFW-MDP-FS-PM31 

712 3.7800E-09 

713 3.7650E-09 
AFW-XHE-RE-AFW32 

714 3.7433E-09 
EDG-MAI-MA-EDG31 

715 3.7123E-09 
PPR-PRV-CC-455C 

716 3.7123E-09 
PPR-PRV-CC-456 

717 3.6985E-09 
EDG-GEN-HW-EDG31 

718 3.6846E-09 
EDG-GEN-HW-EDG31 

719 3.6846E-09 
EDG-GEN-HW-EDG32 

720 3.6495E-09 
EDG-GEN-HW-EDG31

721 3.6217E-09
EDG-MAI-MA-EDG31

IE-TDC31 
AC4-XHE-RE-MCC6B LHR-RCK-NO-1802A 

PPR-AOV-O0-455C PPR-PHN-CC-DMOTR 

AC4-XHE-RE-MCC6A LHR-RCK-NO-1802B 

PPR-AOV-OO-456 PPR-PHN-CC-DMOTR 

AC4-RCK-NO-BCH37 AC4-XHE-RE-MCC6A 

LHR-PHN-PE-DECAY OLR-S2-SUCC 

PPR-PHN-CC-DMOTR IE-T3 
AFW-RCK-NO-PM31 AFW-RCK-NO-TDP32 

FB-TI 
AC4-RCI-FE-UI-3A AFW-MAI-MA-PM33

FB-T2 

AC4-RCK-NO-BCH37 

AFW-MDP-FR-PM31 

AC4-RCK-NO-BCH37 

AFW-MDP-FS-PM33 

FB-TI 
AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AFW-MAI-MA-TDP32 

LHR-RCK-NO-PM31 

AFW-MDP-FS-PM33 

FB-TI 
AFW-MDP-FS-PM31 

FB-TI 
AFW-MAI-MA-PM33 

FB-TI

SL-T2-SUCC 

AFW-AOV-CC-P1139 

DCl-MAI-MA-BCC32 

AFW-RLY-NO-312-1 

AFW-TDP-FS-TDP32 

AFW-XHE-FO-HC405 

IE-T3 
AFW-XHE-FO-HC405 

IE-T3 
DCl-MAI-MA-BCC32 

OHR-T2-SUCC 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-XHE-FO-HC405

IE-T3 

IE-T3 

FLAG-SI 

IE-T3 

IE-TDC31 

IE-T3

AC4-RCK-NO-BCH37 AFW-MAI-MA-TDP32

I-A50



722 3.6194E-09 
EDG-MAI-MA-EDG32 

723 3.5625E-09 
AFW-XHE-RE-AFW31 

724 3.5625E-09 
AFW-XHE-RE-AFW33 

725 3.5625E-09 
AFW-XHE-RE-AFW31 

726 3.5301E-09 
EDG-MAI-MA-EDG32 

727 3.5251E-09 
AFW-TDP-FR-TDP32

728 3.4848E-09

729 3.4373E-09 
AFW-MAI-MA-PM33 

730 3.4059E-09 

731 3.4047E-09 
LHR-PHN-PE-DECAY 

AC4' RCI-FE-UI-5A 

732 3.4047E-09 
LHR PHN- PE -DECAY 

.AC4 -RCI -FE-UI-6A 

733 3.3810E-09 
AFW-MDP-FR-PM31 

734 3.3739E-09 
EDG-MAI-MA-EDG31 

735 3.3731E-09 
EDG-GEN-HW-EDG31 

736 3.3731E-09 
EDG-GEN-HW-EDG32 

737 3.3620E-09 
AFW-XHE-RE-AFW31 

738 3.3322E-09 
EDG-GEN-HW-EDG31

LHR-RCK-NO-PM31 

AFW-MDP-FS-PM31 

FB-T1 
AC4-RCK-NO-BCH37 

AC4-RCK-NO-BCH39 

AC4-RCK-NO-BCH39 

AFW-AOV-CC-P1I39 

FB-Tl 
AC4-RCI-FE-Ul-6A 

FB-T2 

AFW-CCF-FS-AFWPM 

SL-T2-SUCC 
AC4-RCK-NO-BCH39 

AC4-XHE-RE-MCC6C 

DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-AOV-O0-456 
DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-AOV-OO-455C 
AC4-RCK-NO-BCH39 

AFW-AOV-CC-PII39 

FB-TI 
AFW-RCK-NO-PM33 

FB-TI 
AFW-RCK-NO-PM31 

FB-TI 

AFW-MAI-MA-PM33 

FB-T2 

AFW-MAI-MA-PM33

OHR-T2-SUCC 

AFW-TDP-FS-TDP32 

AFW-RLY-NO-BFPL 

AFW-RLY-NO-312-1 

AFW-RLY-NO-332-1 

AFW-MAI-MA-PM31 

AFW-MAI-MA-PM31 

SL-T2-SUCC 

AFW-XHE-FO-HC405 

IE-T2 
AFW-CRB-DN-52AF1 

AFW-MAI.-MA-TDP32 

FLAG-SI 

SWS-MAI-MA-PM33 

PPR-PHN-CC-DMOTR 
FLAG-SI 

SWS-MAI-MA-PM33 

PPR-PHN-CC-DMOTR 
AFW-MAI-MA-PM33 

AFW-XHE-RE-AFW33 

AFW-RCK-NO-TDP32 

AFW-RCK-NO-TDP32 

AFW-TDP-FR-TDP32 

SL-T2-SUCC 

AFW-TDP-FR-TDP32

IE-T3

IE-T2 

OHR-T2 

IE-TDC32

IE-T2

I -A51



739 3.3322E-09 
EDG-GEN-HW-EDG31 

740 3.3295E-09 

EDG-MAI-MA-EDG31 

741 3.3258E-09 

742 3.3223E-09 
AFW-XHE-RE-AFW33 

743 3.3039E-09 
OLR-S2-SUCC 

744 3.3039E-09 
OLR-S2-SUCC 

745 3.3039E-09 
OLR-S2-SUCC 

746 3.3039E-09 
OLR-S2-SUCC 

747 3.2775E-09 

748 3.2737E-09 
LHR-PHN-PE-DECAY 

PPR-AOV-OO-455C 

749 3.2737E-09 
LHR-PHN-PE-DECAY 

PPR-AOV-O0-456 

750 3.2684E-09 
EDG-MAI-MA-EDG31 

751 3.2648E-09 
EDG-MAI-MA-EDG31 

752 3.2648E-09 
EDG-MAI-MA-EDG31 

753 3.2622E-09 
EDG-MAI-MA-EDG32

PPR-PRV-CC-456 
AFW-MAI-MA-PM33 AFW-TDP-FR-TDP32 

PPR-PRV-CC-455C 
AFW-RCK-NO-PM33 AFW-XHE-FO-HC405 

FB-TI
AFW-CCF-FS-AFWPM 

AFW-MAI-MA-PM31 

OHR-T2 

AC4-RCI-FE-UI-5A 

PPR-AOV-OO-456 

AC4-RCI-FE-UI-6A 

PPR-AOV-O0-455C 

AC4-RCI-FE-UI-5A 

PPR-AOV-O0-456 

AC4-RCI-FE-UI-6A 

PPR-AOV-O0-455C 

AFW-MAI-MA-33VLV 

DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-MOV-OO-RC535 
DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

PPR-MOV-OO-RC536 
AFW-RCK-NO-TDP32 

OHR-T2 
AFW-MAI-MA-TDP32 

PPR-PRV-CC-456 
AFW-MAI-MA-TDP32 

PPR-PRV-CC-455C 
AFW-AOV-CC-PII39

DCl-MAI-MA-BCC31 IE-TD 

AFW-TDP-FR-TDP32 

SL-T2-SUCC IE-T2 

LHR-MOV-CC-1802B 

PPR-PHN-CC-DMOTR IE-T2 

LHR-MDP-FS-PM31 

PPR-PHN-CC-DMOTR IE-T2 

LHR-MDP-FS-PM32 

PPR-PHN-CC-DMOTR IE-T2 

LHR-MOV-CC-1802A 

PPR-PHN-CC-DMOTR IE-T2 

AFW-XHE-RE-AFW31 IE-TD 

FLAG-SI 

SWS-MAI-MA-PM33 

PPR-PHN-CC-DMOTR 
FLAG-SI 

SWS-MAI-MA-PM33 

PPR-PHN-CC-DMOTR 
DCl-MAI-MA-BCC32 

IE-T2 
AFW-XHE-RE-AFW33

AFW-XHE-RE-AFW33 

AFW-XHE-RE-AFW31

I-A52

C32

0
C31



754 3.2576E-09 
AFW-XHE-RE-AFW31 

755 3.2576E-09 
AFW-XHE-RE-AFW33 

756 3.2550E-09 
AFW-TDP-FS-TDP32 

757 3.2534E-09 

758 3.2534E-09 
DCl -MAI -MA-BCC32 

759 3.2230E-09 
PPR-PRV-CC-456 

760 3.2230E-09 
PPR-PRV-CC-455C 

761 3.2230E-09 
PPR-PRV-CC-456 

762 3.2230E-09 
PPR-PRV-CC-455C 

763 3.2193E-09 
EDG-MAI-MA-EDG32 

764 3.2172E-09 
EDG-MAI-MA-EDG32 

765 3.2172E-09 
EDG-MAI -MA-EDG32 

766 3.2078E-09 

767 3.2025E-09 

768 3.2025E-09 
DCl-MAI-MA-BCC32 

769 3.2025E-09 

770 3.2025E-09 

771 3.2025E-09 

772 3.2025E-09 

773 3.2025E-09

FB-TI 
AC4-RCI-FE-U1-6A 

FB-T2 

AC4-RCI-FE-UI-3A 

FB-T2 

AC4-RCK-NO-BCH37 

AFW-CCF-FS-AFWPM 

AFW-CCF-FS-AFWPM 

AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFW-XHE-FO-CITYW 

SL-T2-SUCC 
AFW-RCK-NO-PM31" 

FB-TI 
AFW-MAI -MA- PM31 

PPR-PRV-CC-456 
AFW-MAI -MA- PM31 

PPR-PRV-CC-455C 
AC4-XHE-RE-MCC6C 

AC4-RCK-NO-BC36C 

AFW-CRB-DN-52AF1 

AC4-CRB-OO-2AT3A

AFW-TDP-FR-TDP32 

SL-T2-SUCC 

AFW-TDP-FR-TDP32 

SL-T2-SUCC 

AFW-RLY-NO-312-1 

AFW-TDP-FR-TDP32 

AFW-TDP-FR-TDP32 

AFW-XVM-PG-CT-64 

IE-T2 
AFW-XVM-PG-CT-6 

IE-T2 
AFW-XVM-PG-CT-6 

IE-T2 
AFW-XVM-PG-CT-64 

IE-T2 
AFW-XHE-FO-HC405 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-XHE-RE-AFW32 

AFW-CRB-DN-52AF3 

AFW-RCK-NO-TDP32 

AC4-RCK-NO-BCH37

AC4-CRB-OO-2AT3A AC4-RCK-NO-BCH39 

AC4-CRB-OO-2AT3A AFW-RCK-NO-TDP32 

AC4-RCK-NO-BCH37 AFW-CRB-DN-52AF1 

AC4-RCK-NO-BCH39 AFW-CRB-DN-52AF1

IE-T2 

IE-T2 

IE-TDC32

IE-TDC32 

IE-TDC31 

IE-TDC31 

IE-TDC32 

IE-TDC32 

IE-TDC31 

IE-TDC32

I-A53



774 3.2025E-09 

775 3.2025E-09 

776 3.2025E-09 

777 3.1855E-09 
EDG-GEN-HW-EDG31 

778 3.1855E-09 
EDG-GEN-HW-EDG32 

779 3.1567E-09 
EDG-MAI-MA-EDG32 

780 3.1567E-09 
EDG-MAI-MA-EDG32 

781 3.1500E-09 

782 3.1500E-09 

783 3.1500E-09 

784 3.1500E-09 

785 3.1500E-09 
DCl-MAI-MA-BCC32 

786 3.1500E-09 

787 3.15OOE-09

AFW-CRB-DN-52AF3 

AFW-CRB-DN-52AF1 

AFW-CRB-DN-52AF1 

AFW-MDP-FS-PM33 

FB-TI 
AFW-MDP-FS-PM31 

FB-TI 
AFW-MAI-MA-TDP32 

PPR-PRV-CC-456 
AFW-MAI-MA-TDP32 

PPR-PRV-CC-455C 
AC4-RCK-NO-BCH37 

AFW-MDP-FR-PM31 

AFW-MDP-FR-PM33 

AFW-MDP-FR-PM31 

AFW-MDP-FR-PM31 

AC4-RCK-NO-BC36C 

AC4-RCK-NO-BCH39

AFW-RCK-NO-PM31 

AFW-RCK-NO-PM33 

AFW-RCK-NO-TDP32 

AFW-TDP-FS-TDP32 

AFW-TDP-FS-TDP32 

AFW-XHE-RE-AFW31 

AFW-XHE-RE-AFW31 

AFW-MDP-FR-PM31 

AFW-RCK-NO-TDP32 

AFW-RCK-NO-PM31 

AFW-RCK-NO-PM33 

AFW-RCK-NO-TDP32 

AFW-MDP-FR-PM33 

AFW-MDP-FR-PM31

IE-TDC31 

IE-TDC31 

IE-TDC32

IE-TDC31 

IE-TDC32 

IE-TDC31 

IE-TDC31 

IE-TDC31 

IE-TDC32

I-A54 0



PDS 3- LOCA Plant Damage State Group 

Term Probability Cutset Listing
Number of Term

1 3.8841E-06 

2 2.0988E-06 
3 1.6903E-06 

4 2.7420E-07 
5 2.7420E-07 
6 1.7738E-07 

7 1.7738E-07 

8 1.7738E-07 

9 1.7738E-07 

10 1.4882E-07 

: ii 1.4882E-07 

"12 7.1695E-08 
LHR-PHN-PE-DECAY 

13 6.6877E-08 
CCW-RCK-NO-625 

14 5.3502E-08 
SWS-FCV-OO-1112 

15 4.6994E-08 

16 4.6000E-08 

17 4.6000E-08

MRI-SUCC

IE-T2 
OLR-A 
C 

IE-T2 
OLR-SI 
OLR-S2 
DCl-MAI-MA-BCC31 

IE-T4 
DCl-MAI-MA-BCC31 

IE-T4 
DCl-MAI-MA-BCC31 

IE-T4 
DCl-MAI-MA-BCC31 

IE-T4 
AC4-RCI-FE-U1-6A 

AC4-RCI-FE-U1-5A 

DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

IE-T3 
AC4-RCK-NO-BCH37 

IE-T2 
AC4-RCK-NO-BCH37 

IE-T2 
CCW-MAI-MA-PM33 

LHR-PHN-PE-DECAY 

IE-T3 
AC4-RCK-NO-BCH39 

IE-T4 

AC4-RCK-NO-BCH39 

IE-T4

IE-A 
MRI 

IE-SI1 
IE-S2 
FLAG-SG31SLB 

FLAG-SG34SLB 

FLAG-SG33SLB 

FLAG-SG32SLB 

NR-BORON-CORE 

NR-BORON-CORE 

FLAG-SI 

SWS-MAI-MA-PM33 

DCl-MAI-MA-BCC31 

DCl-MAI-MA-BCC31 

DCl-MAI-MA-BCC31 

OLR-S2-SUCC 

FLAG-SG34SLB 

FLAG-SG33SLB

I-A55

PR1

PR2

RV-T4 

RV-T4 

RV-T4 

RV-T4 

IE-A 

IE-A 

SL-T3 

FLAG-SI 

SL-T3 

RV-T4 

RV-T4



18 4.6000E-08 

19 4.6000E-08 

20 4.3857E-08 

21 4.3792E-08 

22 4.3792E-08 

23 4.3792E-08 

24 4.3792E-08 

25 3.7762E-08 

26 2.7086E-08 

27 2.6937E-08 

28 2.6937E-08 

29 2.6937E-08 

30 2.6751E-08 
SWS-CKV-OO-SW1-2 

31 2.6751E-08 
CCW-CKV-OO-761B 

32 2.6751E-08 
CCW-FCV-CC-625 

33 2.0812E-08 
CCW-RCK-NO-625 

34 1.9533E-08 
LHR-PHN-PE-DECAY 

35 1.8593E-08 
LHR-PHN-PE-DECAY

AC4-RCK-NO-BCH39 

IE-T4 
AC4-RCK-NO-BCH39 

IE-T4 
C 

PR2 
AFW-AOV-00-406A 

IE-T4 
AFW-AOV-0C-406D 

IE-T4 
AFW-AOV-00-406B 

IE-T4 
AFW-AOV-00-406C 

IE-T4 
C 

AC4-RCI-FE-Ul-5A 

AC4-RCI-FE-Ul-5A 

AC4-RCI-FE-UI-5A 

AC4-RCI-FE-UI-5A 

AC4-RCK-NO-BCH37 

IE-T2 
AC4-RCK-NO-BCH37 

IE-T2 
AC4-RCK-NO-BCH37 

IE-T2 
AC4-RCK-NO-BCH39 

IE-T2 
AC4-RCK-NO-BCH39 

OLR-S2-SUCC 

IE-TI 

AC4-RCK-NO-BCH39 

OLR-S2-SUCC

FLAG-SG32SLB

FLAG-SG31SLB 

CDS-AOV-OO-518 

IE-T3 
FLAG-SG31SLB 

FLAG-SG34SLB 

FLAG-SG32SLB 

FLAG-SG33SLB 

CVC-XHE-.FO-BORAT 

SWS-MAI-MA-PM36 

CFC-PND-CC-32DPD 

CFC-PND-CC-34DPD 

CFC-PND-CC-35DPD 

DCl-MAI-MA-BCC31

RV-T4 

MRI-SUCC 

RV-T4 

RV-T4 

RV-T4 

RV-T4 

IE-T2 

IE-A 

IE-A 

IE-A 

IE-A

DCl-MAI-MA-BCC31 

DCl-MAI-MA-BCC31 

DCl-MAI-MA-BCC32 

FLAG-SI 

SWS-MAI-MA-PM33 GAC4-EDG 

FLAG-SI 

SWS-MAI-MA-PM33 SL-T3

I-A56

RV- T4



36 1.7344E-08 
CCW-RCK-NO- 625 

37 1.6650E-08 
SWS-FCV-OO- 1112 

38 1.5783E-08 
SWS-MDP-FR-PM31 

39 1.5141E-08 
CCW-MDP-FR-PM31 

40 1.4025E-08 

41 1.3875E-08 
SWS-FCV-OO-1112 

42 1.2803E-08 

43 1.2187E-08 

44 1.1496E-08 

45 1.1496E-08 

46 1.1496E-08 

47 1.1496E-08 

48 1.1122E-08 
LHR-PHN-PE-DECAY 

49 9.8953E-09 
LHR-PHN-PE-DECAY

8.3855E-09

IE-T3 
AC4-RCK-NO-BCH37 

IE-T2 
AC4-RCK-NO-BCH39 

IE-T2 
AC4-RCK-NO-BCH37 

IE-T2 
AC4-RCK-NO-BCH37 

IE-T2 

DCl-MAI-MA-BCC31 

AC4-RCK-NO-BCH37 

IE-T2 
AC4-RCK-NO-BCH39 

LHR-PHN-PE-DECAY 

IE-TI 
AC4-RCK-NO-BCH39 

LHR-PHN-PE-DECAY 

IE-T3 
DCl-MAI-MA-BCC31 

DCl-MAI-MA-BCC31 

DCl-MAI-MA-BCC31 

DCl-MAI-MA-BCC31 

AC4-RCI-FE-UI-5A 

OLR-S2-SUCC 

AC4-RCI-FE-UI-6A 

OLR-S2-SUCC 

CCW-MOV-CC-822B 

LHR-PHN-PE-DECAY 

IE-T3

AC4-RCK-NO-BCH39 

DCl-MAI-MA-BCC32 

DCl-MAI-MA-BCC31 

DCl-MAI-MA-BCC31 

HHI-MOV-CC-856G IE-A 

AC4-RCK-NO-BCH39

CCW-MAI-MA-PM33 

OLR-S2-SUCC 

CCW-MAI-MA-PM33 

OLR-S2-SUCC 

HHI-RCK-NO-856G 

HHI-RCK-NO-856C 

HHI-RCK-NO-856E 

HHI-RCK-NO-SI33 

FLAG-SI 

SAS-XLF-TE-SASB 

FLAG-SI 

SAS-XLF-TE-SASA 

DCl-MAI-MA-BCC31

OLR-S2-SUCC

FLAG-SI 

GAC4 -EDG 

FLAG-Si 

SL-T3 

IE-A 

IE-A 

IE-A 

IE-A 

IE-S2 

IE-S2 

FLAG-SI

SL-T3

I -A57



PDS 4- V-Sequence Plant Damage State Group

Term Probability 
Number of Term

5. 6400E-07 
5. 6400E-07 
5 .2300E-07 
3 .2900E-07 
1. 0200E-07 
2. 2600E-08 
3. 7300E-09

Cutset Listing

CCWS-ISLOCA-4 
CCWS-ISLOCA-5 
CCWS-ISLOCA-8 
CCWS-ISLOCA-6 
CVCS-ISLOCA-2 
SIS-ISLOCA-3 
CCWS-ISLOCA-1

I-A58

VISO 
VISO 
VISO 
VISO 
VISO 
vISO 
VISO



PDS 5- SGTR Plant Damage State Group 

Term Probability Cutset Listing 
Number of Term

1 3.8078E-07 
SGISO-SGOVRFILL 

2 3.2500E-07 
3 3.OOOOE-07 

MS-RUPTURE-OC 

4 1.2324E-07 
SGISO-SGOVRFILL 

5 9.8750E-08 
SGISO-SGOVRFILL 

6 6.4050E-08 
PPR-PRV-CC-456 

7 5.3375E-08 
PPR-PRV-CC-456 

8 4.7100E-08 
MS-RUPTURE-OC 

9 3.7500E-08 
PPR-PHN-CC-RC536 

'10 3.1250E-08 
PPR-PHN-CC-RC536

2.1546E-08 

2.1546E-08 

1.7010E-08 

8.4780E-09

15 8.4240E-09 

16 8.4240E-09

DCl-MAI-MA-BCC31 ORCS-L-SUCC 

IE-T7 
ORCS-L-SGISOSUCC IE-T7 
ORCS-MSLB TSGTR-1 

IE-T5 
AC4-RCI-FE-UI-6A ORCS-L-SUCC 

IE-T7 
AC4-RCK-NO-BCH39 ORCS-L-SUCC 

IE-T7 
DCl-MAI-MA-BCC32 ORCS-L-SUCC 

SGISO-SUCC IE-T7 
AC4-RCK-NO-BCH37 ORCS-L-SUCC 

SGISO-SUCC IE-T7 
ORCS-MSLB TSGTR-2 

IE-T5 
DCl-MAI-MA-BCC32 ORCS-L-SUCC 

PPR-RCK-NO-RC536 SGISO-SUCC 

AC4-RCK-NO-BCH37 ORCS-L-SUCC 

PPR-RCK-NO-RC536 SGISO-SUCC 

ORCS-MSLB-SUCC RCS-XHE-MC-PT403 

MS-RUPTURE-OC IE-T5 
ORCS-MSLB-SUCC RCS-XHE-MC-PT402 

MS-RUPTURE-OC IE-T5 
ORCS-MSLB-SUCC RHR-SD 

MS-RUPTURE-OC IE-T5 
ORCS-MSLB TSGTR-2 

MS-RUPTURE-OC IE-T5 
AC4-RCI-FE-U1-5A ORCS-MSLB-SUCC 

MS-RUPTURE-OC IE-T5 
AC4-RCI-FE-UI-6A ORCS-MSLB-SUCC 

MS-RUPTURE-OC IE-T5 

I-A59

IE-T7 

IE-T7 

TSGTR-1 

TSGTR-1 

TSGTR-1 

WRWST 

TSGTR-1 

TSGTR- 1



APPENDIX J 

IMPORTANCE VALUES FOR DOMINANT 
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Jl.1.1 Total Core Damage Frequency 
Probability Density Function

Frequency

M - Mean 4.40E-05 
- 5% 9.07E-06 
- 50% 2.49E-05 
- 95% 1.09E-04 

Standard Deviation 1.40E-04 
Skewness 2.23E+0l 
Kurtosis 5.84E+02 
Sample Size 1000

I.OE-05 1.OE-04 1.0E-03

I ILl



J1.1.2 Total Core Damage Frequency 
Cumulative Probability Distribution Function

I .OE-05 1 .OE-04 1 .OE-03

Frequency 

J-2

M - Mean 4.40E-05 
- 5% 9.28E-06 
- 50% 2.61E-05 
- 95% i.iOE-04 

Standard Deviation 1.79E-04 
Skewness 3.70E+01 
Kurtosis 1.55E+03 
Sample Size 2400

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0



J1.2.1 Transients 
Probability Density Function

Frequency

M - Mean 6.99E-06 
- 5% 1.BOE-07 
- 50% 1.62E-06 
- 95% 2.15E-05 

Standard Deviation 3.19E-05 
Skewness 1.74E+01 
Kurtosis 3.76E+02 
Sample Size 1000

I.OE-07 1.OE-06 1.OE-05 I.OE-04



J1.2.2 Transients 
Cumulative Probability Distribution Function

I.0E-07 1.0E-06 I.OE-05 1.0E-04

Frequency 

*1

M - Mean 6.99E-06 
[ - 5% 1.80E-07 
- 50% 1.62E-06 

I - 95% 2 i5E-05 
Standard Deviation 3.i9E-05 
Skewness 1.74E+0i 
Kurtosis 3.76E+02 
Sample Size 1000

0.8 

0.7 -

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0



J1.3.1 Station Blackout 
Probability Density Function

Li

Frequency

M - Mean 4.77E-06 
- 5% 8.46E-08 
- 50% 1.12E-06 
- 95% 1.63E-05 

Standard Deviation 2.32E-05 
Skewness 2.01E+01 
Kurtosis 4.85E+02 
Sample Size 1000

I.OE-07 1.OE-06 I.OE-05 i.OE-04



JI.3.2 Station Blackout 
Cumulative Probability Distribution Function

1 .OE-07 I .OE-06 1.OE-05 1.OE-04

Frequency 

t *

M - Mean 4.77E-05 
- 5% 8.46E-08 
- 50% 1.12E-06 
- 95% 1.63E-05 

Standard Deviation 2.32E-05 
Skewness 2.O1E+01 
Kurtosis 4.B5E+02 
Sample Size 1000

1.0 

0.9 

09

0.7 

0.6

0.5 

0.3 

0.2 

0 1

00-



J1.4.1 Loss of Coolant Accidents 
Probability Density Function

1.OE-06 1.0E-05 I .OE-04

Frequency

M - Mean B.B9E-06 
- 5% 6.19E-07 
- 50% 3.76E-06 
- 95% 3.10E-05 

Standard Deviation 2.27E-05 
Skewness 1.04E+01 
Kurtosis 1.45E+02 
Sample Size 1000



J1.4.2 Loss of Coolant Accidents 
Cumulative Probability Distribution Function

1.OE-06 1.OE-05 1.OE-04

Frequency

9

M - Mean 8.89E-06 
- 5% 6.19E-07 
- 50% 3.76E-06 
- 95% 3.iOE-05 

Standard Deviation 2.27E-05 
Skewness 1.04E+01 
Kurtosis 1.45E+02 
Sample Size 1000

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 -

0.0 -

0



0
JI.5.1 Steam Generator Tube Rupture 

Probability Density Function

Frequency

M - Mean 2.42E-06 
- 5% 4.86E-08 
- 50% 5.71E-07 
- 95% 7.BE-06 

Standard Deviation 1.01E-05 
Skewness 1 27E+01 
Kurtosis 2 11E+02 
Sample Size 1000

i.0E-OB 1.OE-07 I.OE-06 I.0E-05 I.OE-04



JI.5.2 Steam Generator Tube Rupture 
Cumulative Probability Distribution Function

1.OE-07 1.OE-06 i.0E-05

Frequency

.0

M - Mean 2.42E-06 
- 5% 4.86E-08 
- 50% 5.71E-07 
- 95% 7.38E-06 

Standard Deviation I OiE-05 
Skewness 1.27E+01 
Kurtosis 2.1IE+02 
Sample Size 1000

1.0 

0:9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2

0.0 -

1. OE-O I . OE-04



J1.6.1 Special Initiators 
Probability Density Function

LI

I .OE-O6 1.OE-05 1.0E-04

Frequency

J-11

1 . OE-07



0.9 

0.8 

0-7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1

o.o 

I OE-07 I.OE-06 I .OE-05 1.OE-04

Frequency 

02

J1.6.2 Special Initiators 
Cumulative Probability Distribution Function

M - Mean 5.85E-06 
[ - 5% 4.42E-07 

- 50% 2.63E-06 
I - 95% 1.94E-05 
Standard Oeviation 1.43E-05 
Skewness 1.03E+01 
Kurtosis 1.38E+02 
Sample Size 1000



J1.7.1 Anticipated Transients Without Scram 
Probability Density Function

1.OE-09 I .OE-O8 1 .OE-07 1.OE-06 1.OE-05 I.OE-04 1.OE-03

Frequency

T- IIt

M - Mean 8.67E-06 
- 5% 1.14E-08 
- 50% 3.82E-07 
- 95% 1.96E-05 

Standard Deviation 1.29E-04 
Skewness 3.01E+01 
Kurtosis 9.32E+02 
Sample Size 1000



J1.7.2 Anticipated Transients Without Scram 
Cumulative Probability Distribution Function 

M - Mean 8.671 
- 5% 1 141 
- 50% 3.821 
- 95% 1.961 

Standard Deviation 1.291 
Skewness 3.011 
Kurtosis 9.321 
Sample Size 1000 

1.0 

C 
u 0.9 
m 
u 0.8 

a 
0.7 

i 
V 
e 0.6 

P 
r 0.5 

0 
a 0.4 
a 

b 
03

t 0.2 
y 

01

0.0 

I .OE-09 1.OE-08 1 .OE-07 1.OE-06 I .OE-05 1.OE-04 1.OE-03

Frequency



0
J1.8.1 Interfacing Loss of Coolant Accidents 

Probability Density Function

1.OE-07 I.OE-06

Frequency

J-15

M - Mean 2.40E-07 
- 5% 3.41E-0B 
- 50% 1.52E-07 
- 95% 7.50E-07 

Standard Deviation 2.94E-07 
Skewness 4.16E+00 
Kurtosis 2.86E+01 
Sample Size 1000

I OE-08



JI.8.2 Interfacing Loss of Coolant Accidents 
Cumulative Probability Distribution Function

03

02-

0.1 

o -I . I I I - 7 I I .OE-0I 
I ,.OE-0B I . OE-07 1 . OE-06

Frequency

J-16

M - Mean 2.40E-07 
- 5% 3.41E-08 
- 50% i.52E-07 
- 95% 7.50E-07 

Standard Oeviation 2.94E-07 
Skewness 4.i6E+00 
Kurtosis 2.88E+O1 
Sample Size 1000



J1.9.1 Internal Flooding 
Probability Density Function

I.OE-06 1.OE-05

Frequency

J-17

M - Mean 6.51E-06 
- 5% 1.28E-06 
- 50% 3.99E-06 
- 95% 1.99E-05 

Standard Deviation 8.02E-06 
Skewness 4.B7E+O0 
Kurtosis 3.74E+01 
Sample Size 1000



J1.9.2 Internal Flooding 
Cumulative Probability Distribution Function

1.OE-06 I.OE-05

Frequency

J-18

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0. 1 

0.0



J2.1 Risk Increase Importance Basic Events

Event 

C 

DCI-BDC-ST-PP-32 

AC4-CCF-HW-480VS 

AFW-CCF-FS-AFWPM 

SL-T3 

ORCS-L-SGISOSUCC 

AFW-XVM-PG-CT-64 

AFW-XVM-PG-CT-6 

MSS-CCF-OO-MSIV 

AFV.MOD-CC-IL314 

SWS-XHE-RE-SWN29 

SWS-CCF-CC-EDGS 

EDG-CCF-HW-3EDGS 

SWS-CCF-FR-ESSPM

Description

REACTOR PROTECTION SYSTEM FAILURE 

PANEL FAULTS AT DC PWR PNL 32 

COMMON CAUSE FAILURE OF 480V SWGR 31&32 

CCF OF AFW MOTOR DRIVEN PUMPS 

RANDOM FAILURE SEAL LOCA 

FAILURE TO DEPRESSURIZE EARLY/LATE COUPLE 

ISOLATION VALVE CT-64 FAIL CLS (PLUGGED) 

STOP VALVE CT-6 FAIL CLOSED (PLUGGED) 

COMMON CAUSE FAILURE OF 2 OR MORE MSIVS 

AFW ROOM INLET LOUVER L-314 FAILS TO OPN 

SWN-29/SWN-30 SWAPPED DURING HDR ALIGNMT 

CCF OF EDG FLOW CONTROL VALVES 

COMMON CAUSE FAILURE OF ALL THREE EDG'S 

CCF OF 2 RUNNING SWS MOTOR DRIVEN PUMPS

Probability 

1.62E-05 

4.39E-06 

1.06E-06 

1.15E-04 

3.65E-05 

6.50E-05 

3.40E-05 

3.40E-05 

5.65E-05 

3.OOE-03 

2.56E-04 

1. 1IOE-04 

4.70E-05 

5.90E-05

Risk Increase Measure 

3.36E-01 

1.59E-01 

2.56E-02 

8.50E-03 

5.39E-03 

5.OOE-03 

3.82E-03 

3.82E-03 

2.10E-03 

2.06E-03 

1.95E-03 

1.94E-03 

1.94E-03 

1.94E-03

Risk Rduction Measure 

5.97E-06 

7.56E-07 

2.71 E-08 

9.81 E-07 

1.97E-07 

3.25E-07 

1.30E-07 

1.30E-07 

1.19E-07 

6.20E-06 

5.01 E-07 

2.14E-07 

9.10E-08 

1.14E-07

J-19

Sorted by Risk 
IncreaseMeas



J2.1 Risk Increase Importance Basic Events

Event 

SWS-XVM-OC-29 

SWS-XVM-OC-55 

ACI-BAC-ST-LB33 

ACI-BAC-ST-LP324 

OLR-S2 

DC I-BAT-HW-BAT3I 

ACI-SBR-CO-LP324 

HHI-ASL-HI-LT920 

OLR-SI 

AC4-RCI-FE-Ul-6A 

NR-AFBV 

DC1-BDC-ST-PP-31 

DCI-SBR-CO-BAT31 

DCI-FUS-NO-BAT31

Description

EDG SW COMMON SUPPLY HDR ISO VLV XFER CL 

EDG COMMON DISCHARGE METER VLV XFER CLOS 

FAULT ON LIGHTING BUS 33 

FAULTS IN LIGHTING PANEL 324 

PERATOR FAILS TO INITIATE LOW HEAD RECIRC -S 

FAILURE OF BATTERY 31 

LP324 FEEDER BRKR FLS TO RMN CLOSED 

RWST LEVEL TRANSMITTER LT-920 FAILS HIGH 

PERATOR FAILS TO INITIATE LOW HEAD RECIRC -S 

UV REL 27-1/6A DOES NOT ENERGIZE 

NON-RECOVERY OF AUX FW BLDG VENTILATION 

PANEL FAULTS AT DC PWR PNL 31 

CKT BRKR FROM BATT 31 FS TO RMN CLOSED 

FUSES ON BATTERY 31 BLOWN

Probabity 

3.16E-05 

3.16E-05 

1.15E-05 

1.15E-05 

3.OOE-04 

2.19E-05 

6.43E-06 

5.52E-06 

3.OOE-04 

3.12E-03 

1.OOE-02 

4.39E-06 

5.02E-06 

2.50E-06

Risk Increase Measure 

1.90E-03 

1.90E-03 

1.25E-03 

1.25E-03 

1.17E-03 

1.04E-03 

9.89E-04 

9.14E-04 

9.14E-04 

8.51 E-04 

5.97E-04 

5.82E-04 

5.82E-04 

5.82E-04

Risk Reduction Measure 

6.02E-08 

6.02E-08 

1.44E-08 

1.44E-08 

3.51 E-07 

2.27E-08 

6.36E-09 

5.05E-09 

2.74E-07 

2.67E-06 

6.03E-06 

2.55E-09 

2.92E-09 

1.45E-09

0 J-20

Sorted by Risk 
Increase Meas



J2.1 Risk Increase Importance Basic Events

Event 

AC4-RCK-NO-BCH37 

AC6-RLY-NO-LSTBU 

AC6-RLY-NO-85-LI 

AC6-RLY-NO-85-L2 

AC6-RLYoNO-86STP 

AC6-RCI-FE-U6-62 

SWS-CKV-OC-100-1 

SWS-XVM-OC-99 

DC I-MAI-MA-BCC31 

OLR-A 

DCI-MAI-MA-BCC32 

AFW-XHE-RE-AFW31 

AFW-TDP-FR-TDP32 

AC4-RCI-FE-UI-SA

Description

FAULTS AT MCC37 TO BATT CHGR 32 

LO RELAY 86/STBU FAILS TO OPERATE 

PIL WIRE REL 85L1/138 DOES NOT OPER 

PIL WIRE REL 85L-2/138 DOES NOT OPER 

LO RELAY 86/STP DOES NOT OPERATE 

UV RELAY 27-6/62 DOES NOT ENERGIZE 

CHECK VLV SWN-100-1 FAILS TO REMAIN OPEN 

SWS MAN VALVE SWN-99 FAIL TO REMAIN OPEN 

BATT CHGR 31 IN MAINTENANCE 

PERATOR FAILS TO INITIATE LOW HEAD RECIRC 

BAIT CHGR 32 IN MAINTENANCE 

FAIL TO RESTORE PM 31 PATH COMPS AFT MAI 

AFW TDP 32 FAILS TO CONTINUE TO RUN 

UV REL 27-1/5A DOES NOT ENERGIZE

Probability 

2.50E-03 

3.OOE-04 

3.OOE-04 

3.OOE-04 

3.OOE-04 

1.30E-04 

2.50E-06 

2.11E-06 

9.64E-03 

4.40E.03 

3.OOE-03 

4.75E-03 

9.43E-03 

3.12E-03

Risk Increase Measure 

5.37E-04 

4.99E-04 

4.99E-04 

4.99E-04 

4.99E-04 

4.85E-04 

4.83E-04 

4.83E-04 

4.80E-04 

4.75E-04 

3.71 E-04 

3.68E-04 

3.66E-04 

3.47E-04

Risk Reduction Measure 

1.35E-06 

1.50E-07 

1.50E-07 

1.50E-07 

1.50E-07 

6.31 E-08 

1.21 E-09 

1.02E-09 

4.67E-06 

2.10E-06 

1.12E-06 

1.76E-06 

3.48E-06 

1.09E-06

J-21

Sorted by Risk 
Increase Meas



J2.1 Risk Increase Importance Basic Events

Event 

AFW-RCK-NO-PM3 1 

AFW-XHE-RE-AFW32 

AFW-TDP-FS-TDP32 

AFW-MDP-FS-PM3I 

AFW-RCK-NO-TDP32 

AFW-XHE-FO-HC405 

AFW-MAI-MA-PM31 

PPR-AOV-OO-455C 

AFW-MAI-MA-TDP32 

AFW-MDP-FR-PM31 

AFW-CRB-DN-52AFI 

AC4-RCK-NO-BCH39 

AFW-RLY-NO-312-1 

PPR-AOV-OO-456

Description

SWOR CONTROL CIRCUIT NO OUTPUT 

FAIL TO RESTORE PM 32 PATH COMPS AFT MAI 

AFW TDP 32 FAILS TO START ON DEMAND 

AFW PUMP 31 FAILS TO START ON DEMAND 

AFW TDP 32 CONTROL CIRCUIT FAILURE 

OPERATOR FAILS TO OPERATE HC-405AB,C&D 

AFW MOTOR-DRIVEN PUMP 31 IN TEST & MAINT 

PORV RC-PCV-455C FAILS TO CLOSE 

AFW TURBINE-DRIVEN PUMP 32 IN TEST & MAI 

AFW PUMP 31 FAILS TO CONTINUE TO RUN 

MDP 31 CIRCUIT BRKER 52/AFI DOESNT OPER 

FAULTS AT MCC39 TO BATT CHOR 31 

AFW PM 31 RLY 2-1/TDC NO OUTPUT 

PORV RC-PCV-456 FAILS TO CLOSE

Probability 

2.50E-03 

5.02E-03 

4.34E-03 

1.36E-03 

2.50E-03 

2.10E-03 

5.14E-03 

2.OOE-03 

5.33E-03 

4.20E-04 

4.27E-04 

2.50E-03 

3.OOE-04 

2.OOE-03

Risk Increase Measure 

3.45E-04 

3.45E-04 

3.43E-04 

3.23E-04 

3.22E-04 

3.1 8E-04 

3.05E-04 

3.05E-04 

2.99E-04 

2.92E-04 

2.92E-04 

2.89E-04 

2.80E-04 

2.74E-04

Sorted by Risk 
Increase Meas 

Risk Reduction Measure 

8.66E-07 

1.74E-06 

1.50E-06 

4.40E-07 

8.07E-07 

6.70E-07 

1.58E-06 

6.12E-07 

1.60E-06 

1.23E-07 

1.25E-07 

7.25E-07 

8.41 E-08 

5.49E-07

. J-22



J2.1 Risk Increase Importance Basic Events

Event 

AC4-RCK-NO-BC36C 

AC4-XHE-RE-MCC6C 

PPR-PRV-CC-456 

PPR-CCF-CC-PORVS 

AFW-AOV-CC-P 1139 

PPR-PRV-CC-455C 

AC4-XHE-RE-MCC6A 

AFW-CKV-CC-BFD34 

ORCS-L 

FB-T2 

DCI-MAI-MA-BCC33 

AFW-MAI-MA-31VLV 

AC4.CRB4)-2AT3A 

AFW-RLY-NO-BFPL

Description

FAULTS AT MCC36C TO BATT CHGR 33 

FAILURE TO RESTORE MCC36C AFTER MAINT 

PORV RC-PCV-456 DOES NOT OPEN 

COMMON CAUSE FAILURE OF PORVs TO OPEN 

STEAM CNTRL VLV PCV-1 139 DOES NOT OPEN 

PORV RC-PCV-455C DOES NOT OPEN 

FAILURE TO RESTORE MCC36A AFTER MAINT 

PM 31 DISC CHECK VLV BFD-34 FAIL TO OPEN 

OPER FAILS TO INITIATE LONG TERM RCS DEPR 

BLEED AND FEED INITIATION 

BATT CHGR 33 IN MAINTENANCE 

PM 31 PATH VALVE IN TEST & MAINTENANCE 

480V CKT BRKR 2AT3A FAILS TO CLOSE 

AFW PM 32 RLY BFPL NO OUTPUT

Probability 

2.50E-03 

2.13E-04 

4.27E-03 

4.70E-04 

1.12E-03 

4.27E-03 

2.13E-04 

8.54E-05 

5.20E-03 

2.10E-02 

1.74E-03 

9.19E-05 

4.27E-04 

3.OOE-04

Risk Increase Measure 

2.65E-04 

2.41 E-04 

2.24E-04 

2.21 E-04 

2.1OE-04 

1.97E-04 

1.92E-04 

1.91 E-04 

1.84E-04 

1.83E-04 

1.65E-04 

1.58E-04 

1.51 E-04 

1.45E-04

Risk Reduction Measure 

6.64E-07 

5.13E-08 

9.63E-07 

1.04E-07 

2.35E-07 

8.46E-07 

4.08E-08 

1.63E-08 

9.59E-07 

3.93E-06 

2.88E-07 

1.45E-08 

6.47E-08 

4.36E-08

J-23

Sorted by Risk 
Increase Meas



J2.1 Risk Increase Importance Basic Events

Event 

AC4-RCS-OO-U3AX2 

AC4-RCI-FE-U1-3A 

AC6-RCI-FE-U5-62 

RV-T4 

AFW-XHE-RE-AFW33 

AC4-XHE-RE-MCC6B 

SGB-CCF-OO-SGBIV 

SGISO-SGOVRFILL 

AC4-CRB-CC-2AT5A 

AFW-RCK-NO-PM33 

OHR-T2 

APP-R-CBF 

SWS-MDP-RS-PM35 

HHR-CCF-CC-888AB

Description

UV AUX REL 27-3A/X2 CONT FAIL TO CL 

UV REL 27-1/3A DOES NOT ENERGIZE 

UV RELAY 27-5/62 DOES NOT ENERGIZE 

REACTOR VESSEL RUPTURE 

FAIL TO RESTORE PM 33 PATH COMPS AFT MAI 

FAILURE TO RESTORE MCC36B AFTER MAINT 

COMMON CAUSE FAILURE OF 2 SG BWDN VALVES 

SG OVERFILL AFTER ISOLATION 

480V BRKR 52/2AT5A FAILS TO TRIP 

SWGR CONTROL CIRCUIT NO OUTPUT 

OPER FAILS TO INIT HIGH HEAD RECIRC -T2 

FAILURE TO ALIGN APP R SWGR DURING CB FLOOD 

SW PUMP 35 FAILS TO RESTART 

COMMON CAUSE FAILURE OF VL SI-MOV-888A&B

Probabilty 

3.OOE-04 

3.1 2E-03 

1.30E-04 

9.20E-03 

4.75E-03 

2.1 3E-04 

2.09E-04 

7.90E-03 

4.27E-04 

2.50E-03 

1 .30E-02 

2.30E-02 

1.50E-03 

4.40E-05

Risk Increase Measure 

1.42E-04 

1.29E-04 

1.21 E-04 

1.17E-04 

1.13E-04 

1.12E-04 

1.04E-04 

1.02E-04 

9.63E-05 

8.87E-05 

8.49E-05 

8.34E.O 

8.30E-05 

81E-05

Sorted by Risk 
Increase Meas 

Risk Reduction Measure 

4.27E-08 

4.03E-07 

1.57E-08 

1.09E-06 

5.41 E-07 

2.39E-08 

2.17E-08 

8.13E-07 

4.12E-08 

2.22E-07 

1.12E-06 

1.96E-06 

i.25E-07 

3.56E-09
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J2.1 Risk Increase Importance Basic Events

Event

SL-DEP 

SL-CBF 

B-BATI-DEP 

PPR-RCK-NO-RC536 

SWS-FCV-00-1 112 

SWS-MDP-FR-PM35 

AC4-XHE-RE-MCC39 

AFW-MDP-FS-PM33 

AFW-MAI-MA-32VLV 

AFW-MAI-MA-PM33 

AFW-CCF-CC-TDPDV 

AFW-CKV-CC-BFD50 

AFW-CKV-CC-BFD3 1 

SWS-CCF-FR-NESPM

Description

SEAL LOCA OCCURS AFTER DEPRESSURIZATION 

SEAL L)OCA DURING CONTROL BUILDING FLOOD 

BATTERY DEPLETION 

BLK VLV RC-MOV-536 CONTROL CKT NO OUTPUT 

NON-ESSEN ISO VLV FAILS TO CLOSE 

SWN PUMP 35 FAILS TO CONTINUE TO RUN 

FAILURE TO RESTORE MCC39 AFTER MAINT 

AFW PUMP 33 FAILS TO START ON DEMAND 

TDP 32 PATH VALVE IN TEST & MAINTENANCE 

AFW MOTOR-DRIVEN PUMP 33 IN TEST & MAINT 

CCF OF ALL FOUR PM 32 FCVs TO OPEN 

CHECK VALVE BFD-50 DOES NOT OPEN 

CHECK VALVE BFD-31 FAILS TO OPEN 

CCF OF RUNNING NON-ESSEN SWS PUMPS

Probability 

7.1 OE-03 

7.1 OE-03 

5.70E-03 

2.50E-03 

2.OOE-03 

5.90E-04 

2.13E-04 

1.36E-03 

1.61 E-04 

3.22E-03 

1 .1OE-04 

8.54E-05 

8.54E-05 

5.90E-05

Risk Increase Measure

7.80E-05 

7.65E-05 

7.08E-05 

7.01 E-05 

6.98E-05 

6.96E-05 

6.78E-05 

6.65E-05 

6.63E-05 

6.43E-05 

6.05E-05 

6.05E-05 

6.05E-05 

6.OOE-05

Risk Reduction Measure

5.58E-07 

5.47E-07 

4.06E-07 

1.76E-07 

1.40E-07 

4.11 E-08 

1.45E-08 

9.06E-08 

1.07E-08 

2,08E-07 

6.66E-09 

5.17E-09 

5.17E-09 

3.54E-09

J-25
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J2.1 Risk Increase Importance Basic Events

Event 

PPR-CCF-CC-BLKVS 

CCW-RCK-NO-625 

LHR-CCF-CC-LPRVL 

LHR-CCF-FS-PUMPS 

CVC-CKV-CC-210B 

CVC-CKV-CC-210D 

CVC-CKV-CC-CH374 

CVC-XHE-FO-BORAT 

DCI-BCC-HW-BCC31 

PPR-MOV-CC-RC536 

SWS-MAI-MA-PM36 

CCW-FCV-CC-625 

SWS-CKV-OO-SWI-2 

CCW-CKV-OO-761B

Description

COMMON CAUSE FAILURE OF BLKVs TO OPEN 

FCV 625 CONTROL CIRCUIT NO OUTPUT 

COMMON CAUSE FAIL OF VLV SI-MOV-1802A&B 

COMMON CAUSE FAILURE OF LO HEAD REC PUMP 

CHECK VLV CH-2 10B FAILS TO OPEN 

CHECK VLV CH-210D FAILS TO OPEN 

CHECK VALVE CH-374 FAILS TO OPEN 

OPER FAIL TO INITIA EMERGENCY BORATION 

FAILURE OF BATT CHGR 31 

BLOCK VALVE RC-MOV-536 DOES NOT OPEN 

SWS MOTOR DRIVEN PUMP 36 IN MAINTENANCE 

FCV-625 FAIL TO OPEN 

SW PM 32 DIS CKV SWN-I-2 FAIL TO CLOSE 

CHECK VLV AC-76 IB STUCK OPEN

Probabmty 

4.40E-05 

2.50E-03 

2.03E-04 

2.31 E-04 

1.00E-04 

1.OOE-04 

1.OOE-04 

2.1 OE-03 

2.1 9E-05 

5.OOE-04 

1.82E-02 

1.OOE-03 

1.00E-03 

1.00E-03

Risk Increase Measure 

6.OOE-05 

5.94E-05 

5.88E-05 

5.88E-05 

5.83E-05 

5.83E-05 

5.83E-05 

5.82E-05 

5.82E-05 

5.75E-05 

5.70E-05 

5.67E-05 

5.67E-05 

5.67E-05

Sorted by Risk 
Increase Meas 

Risk Reduction Measure 

2.64E-09 

1.49E-07 

1.19E-08 

1.36E-08 

5.83E-09 

5.83E-09 

5.83E-09 

1.23E-07 

1.27E-09 

2.88E-08 

1.06E-06 

5.67E-08 

5.67E-08 

5.67E-08

026



J2.1 Risk Increase Importance Basic Events

Event 

SWS-STR-PG-35 

EDG-CCF-HW-DG312 

AFW-RLY-NO-332-1 

AFW-CRB-DN-52AF3 

AFW-MDP-FR-PM33 

LHR-RCK-NO-PM31 

SWS-MDP-RS-PM34 

IAS-AOV-CC-633 

IAS-AOV-CC-632 

IAS-RCK-NO-NHDYR 

SWS-MDP-FR-PM3 I 

CCW-MDP-FR-PM31 

HHI-CCF-FS-3PMPS 

LHR-MSW-DN-43RS5

Description

PUMP 35 DISCHARGE STRAINER PLUGGED 

COMMON CAUSE FAILURE OF OG'S 31 AND 32 

AFW PM 33 RLY 2-1/TDC NO OUTPUT 

MDP 33 CIRCUIT BRKR 52/AF3 DOESN'T OPERA 

AFW PUMP 33 FAILS TO CONTINUE TO RUN 

SWGR CONTROL CIRCUIT NO OUTPUT 

SW PUMP 34 FAILS TO RESTART 

DYR OUTLET DIVERTER VLV FAILS TO OPERATE 

DYR INLET VLV ASSMBLY FAILS TO OPERATE 

HEATLESS DRYER CONTROL CIRCUIT NO OUTPUT 

SWN PUMP 31 FAILS TO CONTINUE TO RUN 

CCW PUMP 31 FAILS TO CONTINUE TO RUN 

3 SAFETY INJEC PMS COMMON CAUSE FAILURES

SW 43/RS-5 DOES NOT OPERATE

Probability 

1.64E-04 

1.00E-04 

3.OOE-04 

4.27E-04 

4.20E-04 

2.50E-03 

1.50E-03 

1.00E-03 

1.00E-03 

2.50E-03 

5.90E-04 

5.66E-04 

3.18E-05

2.99E-05

Risk Increase Measure 

5.56E-05 

5.44E-05 

5.40E-05 

5.39E-05 

5.39E-05 

5.17E-05 

5.01 E-05 

4.90E-05 

4.90E-05 

4.89E-05 

4.77E-05 

4.77E-05 

4.77E-05

4.77E-05

Risk Reduction Measure 

9.13E-09 

5.44E-09 

1.62E-08 

2.30E-08 

2.27E-08 

1.30E-07 

7.52E-08 

4.90E-08 

4.90E-08 

1.23E-07 

2.82E-08 

2.70E-08 

1.52E-09

1.43E-09
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J2.1 Risk Increase Importance Basic Events

Event 

SWS-RCK-NO-PM36 

SWS-STR-PG-36 

IAS-CCF-FR-IACMP 

AFW-FLC-DN-405A 

AFW-FLC-DN-406A 

AFW-FLC-DN-405D 

AFW-FLC-DN-405B 

AFW-FLC-DN-406D 

AFW-FLC-DN-405C 

AFW-FLC-DN-406B 

AFW-FLC-DN-406C 

AFW-AOV-OO-406D 

AFW-AOV-OO-406B 

AFW-AOV-OO-406A

Description

SWGR CONTROL CIRCUIT NO OUTPUT 

PMP 36 DISC STRAINER PLUGGED 

CCF OF INSTRUMENT AIR COMPRESSORS 

AFW HC-405A DOES NOT OPERATE CORRECTLY 

AFW HC-406A DOES NOT OPERATE CORRECTLY 

AFW HC-405D DOES NOT OPERATE CORRECTLY 

AFW HC-405B DOES NOT OPERATE CORRECTLY 

AFW HC-406D DOES NOT OPERATE CORRECTLY 

AFW HC-405C DOES NOT OPERATE CORRECTLY 

AFW HC-406B DOES NOT OPERATE CORRECTLY 

AFW HC-406C DOES NOT OPERATE CORRECTLY 

AFW-FCV-406D FAIL TO CLOSE ON DEMAND 

AFW-FCV-406B FAIL TO CLOSE ON DEMAND 

AFW-FCV-406A FAIL TO CLOSE ON DEMAND

Probability 

2.50E-03 

2.47E-03 

9.36E-05 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

2.38E-03 

2.38E-03 

2.38E-03

Risk Increase Measure 

4.71 E-05 

4.71 E-05 

4.67E-05 

4.44E-05 

4.44E-05 

4.44E-05 

4.44E-05 

4.44E-05 

4.44E-05 

4.44E-05 

4.44E-05 

4.43E.05 

4.43E-05 

4.43E-05

Risk Reduction Measure 

1.18E-07 

1.17E-07 

4.37E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.55E-09 

1.06E-07 

1.06E-07 

1.06E-07

*J-28
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J2.1 Risk Increase Importance Basic Events

Event 

AFW-AOV-OO-406C 

PPR-RCK-NO-RC535 

SWS-STR-PG-31 

SWS-MDP-FS-PMP36 

SWS-CRB-DN-52SW6 

SWS-MDP-FR-PM36 

TSGTR-2 

EDG-CCF-HW-DG323 

TSGTR-1 

EDG-CCF-HW-DG313 

LHR-RCK-NO-1802B 

LHR-RCK-NO-1802A 

FB-TSWS 

SAS-XLF-TE-SASA

Description

AFW-FCV-406C FAIL TO CLOSE ON DEMAND 

BLK VLV RC-MOV-535 CONTROL CKT NO OUTPUT 

PUMP 31 DISCHARGE STRAINER PLUGGED 

SWP 36 FAILS TO START ON DEMAND 

SW PUMP 36 BKR 52/SW6 DOES NOT OPERATE 

SWN PUMP 36 FAILS TO CONTINUE TO RUN 

MULTIPLE SGTR INDUCED BY MS LINE BREAK 

COMMON CAUSE FAILURE OF DGS 33 AND 32 

SGTR INDUCED BY MS LINE BREAK 

COMMON CAUSE FAILURE OF DGS 31 AND 33 

SI-MOV-1802B CONTROL CIRCUIT NO OUTPUT 

SI-MOV-1 802A CONTROL CIRCUIT NO OUTPUT 

BLEED AND FEED INITIATION 

SAS TRAIN A IN FUNCTIONAL TEST

Probability 

2.38E-03 

2.50E-03 

1.64E-04 

1.58E-03 

4.27E-04 

5.90E-04 

1.57E-03 

1 .OOE-04 

1.OOE-02 

1.00E-04 

2.50E-03 

2.50E-03 

1.20E-02 

3.47E-03

Risk Increase Measure 

4.43E-05 

4.27E-05 

4.20E-05 

4.17E-05 

3.98E-05 

3.98E-05 

3.90E-05 

3.87E-05 

3.87E-05 

3.78E-05 

3.70E-05 

3.70E-05 

3.68E-05 

3.65E-05

Sorted by Risk 
Increase Meas 

Risk Reduction Measure 

1.06E-07 

1.07E-07 

6.89E-09 

6.60E-08 

1.70E-08 

2.35E-08 

6.13E-08 

3.87E-09 

3.90E-07 

3.78E-09 

9.27E-08 

9.27E-08 

4.47E-07 

1.27E-07
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Event 

LHR-MDP-FS-PM31 

LHR-MOV-CC-1802B 

LHR-MOV-CC-1802A 

LHR-MDP-FS-PM32 

LHR-CRB-DN-PM31 

LHR-CRB-DN-PM32 

LHR-XHE-RE-PM32 

LHR-XHE-RE-PM31 

LHR-MDP-FR-PM32 

LHR-MDP-FR-PM31 

LHR-RCK-NO-PM32 

SWS-CKV-OO-SW1-4 

AFW.MAI-MA-33VLV 

CCW-CCF-CC-822

Description

RECIR PUMP 31 FAILS TO START ON DEMAND 

SI-MOVo1802B DOES NOT OPEN ON DEMAND 

SI-MOV-1802A DOES NOT OPEN ON DEMAND 

RECIR PUMP 32 FAILS TO START ON DEMAND 

RECIC PM 31 CIRC BKR 52/RI DOESNT OPER 

RECIR PM 32 CIRC BKR 52/R2 DOESN'T OPER 

FAIL TO RESTO PM 32 PATH COMPS AFT MAINT 

FAIL TO RESTO PM 31 PATH COMPS AFT MAINT 

RECIC PUMP 32 FAILS TO CONTINUE TO RUN 

RECIR PUMP 31 FAILS TO CONTINUE TO RUN 

SWGR CONTROL CIRCUIT NO OUTPUT 

SW PM 34 DIS CKV SWN-1-4 FAIL TO CLOSE 

PM 33 PATH VALVE IN TEST & MAINTENANCE 

CCF OF MOV AC-822A&B

Probability 

4.77E-04 

4.77E-04 

4.77E-04 

4.77E-04 

4.27E-04 

4.27E-04 

6.21 E-04 

6.21 E-04 

7.20E-04 

7.20E-04 

2.50E-03 

1.00E-03 

2.30E-04 

2.64E-04

Risk Increase Measure 

3.51 E-05 

3.51 E-05 

3.51 E-05 

3.51 E-05 

3.51 E-05 

3.51 E-05 

3.51 E-05 

3.51 E-05 

3.51 E-05 

3.51 E-05 

3.50E-05 

3.50E-05 

3.45E-05 

3.33E-05

J2.1 Risk Increase Importance Basic Events

'S

Sorted by Risk 
Increase Meas 

Risk Reduction Measure 

1.67E-08 

1.67E-08 

1.67E-08 

1.67E-08 

1.50E-08 

1.50E-08 

2.18E-08 

2.1 SE-08 

2.53E-08 

2.53E-08 

8.77E-08 

3.50E-08 

7.93E-09 

8.79E-O9



J2.1 Risk Increase Importance Basic Events

Event 

AFW-CKV-CC-29-2 

SWS-CKV-CC-SWI -6 

SWS-XHE-RE-PMP36 

PPR-MOV-CC-RC535 

SWS-MDP-FR-PM34 

AFW-CKV-CC-BFD39 

SAS-RCS-OO-SII 

SAS-RCS-OO-SI2 

AFV-MOD-CC-ED311 

AFW-SKV-OO-MS-42 

AFW-SKV-OO-MS-41 

MSS-MSV-OO-MS131 

MSS-MSV-OO-MS 134 

MSS-MSV-OO-MS 133

Description

CHECK VALVE CT-29-2 FAILS TO OPEN 

PMP 36 DISC CHK VLV SWN-1-6 FAIL TO OPEN 

FAIL TO RESTORE PMP 36 AFTER MAINTENANCE 

BLOCK VALVE RC-MOV-535 DOES NOT OPEN 

SWN PUMP 34 FAILS TO CONTINUE TO RUN 

PM 33 DISC CHECK VLV BFD-39 FAIL TO OPEN 

SAS RELAY 511 CONT FAIL TO CLOSE ON SI 

SAS RELAY S12 CONT FAIL TO CLOSE ON SI 

WALL EXH FAN 311 DAMPER FLS TO OPEN 

ABFPT SUPPLY VLV MS-42 FAIL TO CLOSE 

ABFPT SUPPLY VLV MS-41 FAIL TO CLOSE 

MSIV MS 1-31 FAILS TO CLOSE ON DEMAND 

MSIV MSI-34 FAILS TO CLOSE ON DEMAND 

MSIV MS 1-33 FAILS TO CLOSE ON DEMAND

Probability 

8.54E-05 

1.00E-04 

4.97E-04 

5.00E-04 

5.90E-04 

8.54E-05 

3.00E-04 

3.00E-04 

3.00E-03 

8.74E-04 

8.74E-04 

9.42E-04 

9.42E-04 

9.42E-04

Risk Increase Measure 

3.09E-05 

3.08E-05 

3.08E-05 

3.00E-05 

2.ggE-05 

2.97E-05 

2.94E-05 

2.94E-05 

2.78E-05 

2.60E-05 

2.60E-05 

2.60E-05 

2.60E-05 

2.60E-05

Sorted by Risk 
Increase Meas 

Risk Reduction Measure 

2.64E-09 

3.08E-09 

1.53E-08 

1.50E-08 

1.76E-08 

2.53E-09 

8.82E-09 

8.82E-09 

8.36E-08 

2.27E-08 

2.27E-08 

2.45E-08 

2.45E-08 

2.45E-08
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J2.1 Risk Increase Importance Basic Events

Event 

MSS-MSV-O0-MS132 

MSS-ADV-O0-I 135 

MSS-ADV-0O-1 134 

MSS-ADV-0O-1137 

MSS-ADV-OO-1136 

AFV-MOD-CC-ED312 

CDS-AOV-0-518 

EDG-GEN-HW-EDG31 

VISO 

GAC4-EDG 

AFV-FAN-FR-EF312 

AFV-FAN-FS-EF311 

AFV-FAN-FS-EF312 

SWS-STR-PG-34

Description

MSIV MS 1-32 FAILS TO CLOSE ON DEMAND 

SQ 32 MS-PCV-1 135 FAIL TO CLOSE 

SG 31 MS-PCV-1134 FAIL TO CLOSE 

SG 34 MS-PCV-I 137 FAIL TO CLOSE 

SG 33 MS-PCV-1 136 FAIL TO CLOSE 

WALL EXH FAN 312 DAMPER FLS TO OPEN 

AOV 518 FAIL TO CLOSE ON DEMAND 

DG31 GENERATOR FAILURE 

OPERATOR FAILS TO ISOLATE DURING ISLOCA 

RANDOM FAILURE OF EDG LEADING TO SBO 

WALL EXH FAN 312 FAILS TO CONT TO RUN 

WALL EXH FAN 311 FAILS TO START 

WALL EXH FAN 312 FAILS TO START 

PMP 34 DISC STRAINER PLUGGED

Probability 

9.42E-04 

1.95E-03 

1.95E-03 

1.95E-03 

1.95E-03 

3.OOE-03 

2.OOE-03 

2.57E-02 

1.00E-01 

2.03E-03 

7.20E-04 

3.OOE-04 

3.OOE-04 

1.64E-04

Risk Increase Measure 

2.60E-05 

2.60E-05 

2.60E-05 

2.60E-05 

2.60E-05 

2.35E-05 

2.19E-05 

1.94E-05 

1.91 E-05 

1.81 E-05 

1.80E-05 

1.80E-05 

1.80E-05 

1.58E-05

Sorted by Risk 
Increase Meas 

Risk Reduction Measure 

2.45E-08 

5.07E-08 

5.07E-08 

5.07E-08 

5.07E-08 

7.07E-08 

4.39E-08 

5.12E-07 

2.12E-06 

3.69E-08 

1.30E-08 

5.40E-09 

5.40E-09 

2.60E-09
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J2.1 Risk Increase Importance Basic Events

Risk Increase Measure Risk Reduction Measure

EDG-MAI-MA-EDG31 

NR-CHGR35 

SAS-XLF-TE-SASB 

AFW-XHE-FO-CITYW 

HHI-MDP-FR-SI31 

HHI-XHE-RE-SI3 

HHI-MAI-MA-MDP31 

HHI-RCK-NO-S3 1 

PRI 

SAS-RCI-FE-SIIOP 

AC4-RCI-FE-UI-2A 

PPR-MOV-OO-RC536 

PPR-MOV.OO-RC535 

EDG-ENG-FR-DG31R

DG31 IN MAINTENANCE 

FAILURE TO PROPERLY ALIGN BACKUP CHARGER 

SAS TRAIN B IN FUNCTIONAL TEST 

OPER FAILS TO OPEN CITY WATER SUPPLY VLV 

PUMP SI 31 FAILS TO CONTINUE TO RUN 

FAIL TO RESTOE MDP 31 PATH COMPS AFT MAI 

SAFETY INJECT PUMP 31 IN TEST & MAINTENA 

SWGR CONTROL CIRCUIT NO OUTPUT 

ATWS PRESSURE RELIEF 

SAS RELAY SII OPER COIL DOES NOT ENERG 

UV REL 27-1/2A DOES NOT ENERGIZE 

BLK VLV RC-MOV-536 FAILS TO CLOSE 

BLK VLV RC-MOV-535 FAILS TO CLOSE 

DG31 FAILS TO RUN

Event Description Probability

Sorted by Risk 
Increase Meas

3.02E-02 

1.00E-01 

3.90E-03 

2.OOE-02 

6.82E-04 

1.38E-03 

1.73E-03 

2.50E-03 

2.70E-01 

1.30E-04 

3.12E-03 

3.OOE-03 

3.OOE-03 

4.66E-03

1.57E-05 

1.46E-05 

1.44E-05 

1.35E-05 

1.15E-05 

1.15E-05 

1.15E-05 

1 .15E-05 

1.05E-05 

9.OOE-06 

8.97E-06 

8.64E-06 

8.64E-06 

8.03E-06

4.88E-07 

1.62E-06 

5.62E-08 

2.74E-07 

7.87E-09 

1.59E-08 

2.OOE-08 

2.89E-08 

3.88E-06 

1.17E-09 

2.81 E-08 

2.60E-08 

2.60E-08 

3.76E-08
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J2.1 Risk Increase Importance Basic Events

Event 

EDG-GEN-HW-EDG32 

HHI-XHE-RE-SI33 

HHI-MAI-MA-MDP33 

HHI-RCK-NO-SI33 

MRI 

HHI-MDP-FR-SI33 

AFW-AOV-00-1 1581 

AFW-AOV-00-i 1582 

HHI-RCK-NO-856G 

HHI-RCK-NO-856E 

HHI-RCK-NO-856C 

HHI-MOV-CC-856G 

HHI-CRB-DN-SI31 

EDG-GEN-HW-EDG33

Descrlption

DG32 GENERATOR FAILURE 

FAIL TO RESTOE MDP 33 PATH COMPS AFT MAI 

SAFETY INJECT PUMP 33 IN TEST & MAINTEN 

SWGR CONTROL CIRCUIT NO OUTPUT 

FAILURE OF MANUAL ROD INSERTION 

PUMP SI 33 FAILS TO CONTINUE TO RUN 

AOV LCV- 1158-1 DOES NOT CLOSE 

AOV LCV-1 158-2 DOES NOT CLOSE 

SI-MOV-856G CONTROL CIRCUIT NO OUTPUT 

SI-MOV-856E CONTROL CIRCUIT NO OUTPUT 

SI-MOV-856C CONTROL CIRCUIT NO OUTPUT 

SI-MOV-856G DOES NOT OPEN 

PM S131 CIRCUIT BKR 52/SIl DOESNT OPER

DG33 GENERATOR FAILURE

Probability 

2.57E-02 

1.01 E-03 

1.09E-03 

2.50E-03 

2.OOE-01 

6.82E-04 

2.38E-03 

2.38E-03 

2.50E-03 

2.50E-03 

2.50E-03 

3.05E-03 

4.27E-04

2.57E-02

Risk Increase Measure 

7.80E-06 

7.27E-06 

7.27E-06 

7.26E-06 

6.76E-06 

6.08E-06 

5.95E-06 

5.95E-06 

5.78E-06 

5.78E-06 

5.78E-06 

5.77E-06 

5.48E-06

4.84E-06

Sorted by Risk 
Increase Meas 

Risk Reduction Measure 

2.06E-07 

7.35E-09 

7.93E-09 

1.82E-08 

1.69E-06 

4.15E-09 

1.42E-08 

1.42E-08 

1.45E-08 

1.45E-08 

1.45E-08 

1.77E-08 

2.34E-09

1.28E-07

0 J-34



J2.1 Risk Increase Importance Basic Events

Event 

HHI-RLY-NO-856C 

HHI-RLY-NO-856E 

HHI-CRB-DN-SI33 

AC4-RCS-OO-U6AX2 

EDG-MAI-MA-EDG32 

B-BATT-NDEP 

EDG-ENG-FR-DG32R 

SWS-MAI-MA-PM33 

CCW-MAI-MA-PM33 

ORCS-MSLB 

LHI-RCK-NO-73 1 

LHI-RCK-NO-730 

RHR-SD 

RCS-XHE-MC-PT403

Description

SI-MOV-856C RELAY VX NO OUTPUT 

SI-MOV-856E RELAY VX NO OUTPUT 

PM SI 33 CIRCUIT BKR 52/SI3 DOESNT OPER 

UV RELAY 27-6A/X2 CT FAIL TO CLOSE 

DG32 IN MAINTENANCE 

BATTERY DEPLETION 

DG32 FAILS TO RUN 

SWS MOTOR DRIVEN PUMP 33 IN MAINTENANCE 

CCMO DRIVEN PUMP 33 IN MAINTENANCE 

OPER FAILS TO INITIATE LONG TERM RCS DEPR 

AC-MOV-731 CONTROL CIRCUIT NO OUTPUT 

AC-MOV-730 CONTROL CIRCUIT NO OUTPUT 

FAILURE OF RHR SYSTEM 

RCS PRE XTMER PT-403 MISCALIBRATION

Probability 

3.OOE-04 

3.OOE-04 

4.27E-04 

7.20E-03 

2.92E-02 

6.40E-03 

4.66E-03 

5.66E-02 

3.71E-02 

1.00E-01 

2.50E-03 

2.50E-03 

6.30E-03 

7.98E-03

Risk Increase Measure 

4.60E-06 

4.60E-06 

4.60E-06 

4.58E-06 

3.79E-06 

3.73E-06 

3.71 E-06 

3.16E-06 

3.14E-06 

3.12E-06 

3.12E-06 

3.12E-06 

3.10E-06 

3.1 OE-06

Risk Reduction Measure 

1.38E-09 

1.38E-09 

1.96E-09 

3.32E-08 

1 .14E-07 

2.40E-08 

1.74E-08 

1.90E-07 

1.21 E-07 

3.47E-07 

7.81 E-09 

7.81 E-09 

1.97E-08 

2.49E-08

J-35

Sorted by Risk 
Increase Meas



J2.1 Risk Increase Importance Basic Events

Event 

RCS-XHE-MC-PT402 

HHI-MDP-FR-SI32 

HHI-XHE-RE-SI32 

HHI-MAI-MA-MDP32 

HHI-RCK-NO-SI32 

NR-BORON-CORE 

OHR-S2 

OHR-SI 

SWS-CKV-OO-SW1-5 

B-IHR 

MS-RUPTURE-OC 

AC4-RCS-OO-USAX2 

OHR-TI 

EDG-ENG-FR-DG33R

Description

RCS PRE XTMER PT-402 MISCALIBRATION 

PUMP SI 32 FAILS TO CONTINUE TO RUN 

FAIL TO RESTOE MDP 32 PATH COMPS AFT MAI 

SAFETY INJECT PUMP 32 IN TEST & MAINTENA 

SWGR CONTROL CIRCUIT NO OUTPUT 

RCENTAGE OF BORON PRECIPITATION DURING HL 

OPERATOR FAILS TO INITIATE HIGH HEAD RECI 

OPERATOR FAILS TO INITIATE HIGH HEAD RECI 

SW PM 35 DIS CKV SWN-1-5 FAIL TO CLOSE 

FAILURE TO RESTORE OSP IN 1 HOUR 

IN STEAM LINE PPG RUPTURE FRACTION OUTSIDE 

UV AUX REL 27-SA/X2 CT FL TO CLOSE 

OPER FAILS TO INIT HIGH HEAD RECIRC -TI 

DG33 FAILS TO RUN

Probability 

7.98E-03 

6.82E-04 

1.10E-03 

1.85E-03 

2.50E-03 

1.00E-01 

4.80E-04 

8.60E-04 

1.00E-03 

4.70E-01 

1.50E-01 

7.20E-03 

1.30E-02 

4.66E-03

Risk Increase Measure 

3.10E-06 

2.97E-06 

2.97E-06 

2.97E-06 

2.97E-06 

2.84E-06 

2.83E-06 

2.83E-06 

2.71 E-06 

2.63E-06 

2.56E-06 

2.54E-06 

2.53E-06 

2.35E-06

Risk Reduction Measure 

2.49E-08 

2.03E-09 

3.27E-09 

5.51 E-09 

7.44E-09 

3.15E-07 

1.36E-09 

2.44E-09 

2.72E-09 

2.34E-06 

4.52E-07 

1.85E-08 

3.33E-08 

1.10E-08

J-36

Sorted by Risk 
Increase Meas



J2.1 Risk Increase Importance Basic Events

Event 

PR2 

CCW-MOV-CC-822B 

EDG-RCK-NO-FOT32 

EDG-RCK-NO-FOT31 

CSS-XHE-RE-PM32 

SL-TBF-B 

EDG-MAI-MA-EDG33 

CFC-PND-CC-34DPD 

CFC-PND-CC-32DPD 

CFC-PND-CC-35DPD 

CFC-XHE-RE-FCU34 

CFC-XHE-RE-FCU32 

CFC-XHE-RE-FCU35 

CFC-SOV-HW-1297

Descriptlon

ATWS PRESSURE RELIEF 

MOV AC-822B FAIL TO OPEN 

FUEL OIL PMP 32 CNTL CKT NO OUTPT 

FUEL OIL PMP 31 CNTL CKT NO OUTPT 

FAIL TO RESTO PM 32 PATH COMPS AFT MAINT 

SEAL LOCA DURING TB FLOODING 

DG33 IN MAINTENANCE 

FCU 34 DAMPER D FAILS TO OPEN 

FCU 32 DAMPER D FAILS TO OPEN 

FCU 35 DAMPER D FAILS TO OPEN 

FCU 34 FAILS TO RESTORE AFT T & M 

FCU 32 FAILS TO RESTORE AFT T & M 

FCU 35 FAILS TO RESTORE AFT T & M 

SOLENOID VALVE 1297 FAILS TO FUNCTION

Probability 

4.70E-01 

6.62E-03 

2.50E-03 

2.50E-03 

7.17E-03 

1.30E-01 

2.31E-02 

1.81 E-02 

1.81 E-02 

1.81E-02 

8.69E-04 

8.69E-04 

8.69E-04 

2.00E-03

Risk Increase Measure 

1.96E-06 

1.82E-06 

1.72E-06 

1.69E-06 

1.64E-06 

1.62E-06 

1.62E-06 

1.59E-06 

1.52E-06 

1.52E-06 

1.49E-06 

1.49E-06 

1.49E-06 

1.49E-06

Risk Reduction Mesure 

1.73E-06 

1.21 E-08 

4.31 E-09 

4.23E-09 

1.18E-08 

2.42E-07 

3.82E-08 

2.94E-08 

2.81E-08 

2.81E-08 

1.29E-09 

1.29E-09 

1.29E-09 

2.98E-09

-37

Sorted by Risk 
Increase Meas



J2.1 Risk Increase Importance Basic Events

Event 

CFC-SOV-HW- 1307 

CFC-SOV-HW-1 306 

CFC-SOV-HW-1304 

CFC-SOV-HW-1303 

CFC-SOV-HW-1298 

CFC-RCK-NO-FCU34 

HHI-MOV-CC-1835B 

CFC-RCK-NO-FCU32 

HHI-RCK-NO-1852B 

CFC-MAI-MA-FCU35 

CFC-MAI-MA-FCU34 

HHI-RCK-NO-1835B 

HHI-MOV-CC-1852B 

CFC-RCK-NO-FCU35

Description

SOLENOID VALVE 1307,FAILS TO FUNCTION 

SOLENOID VALVE 1306 FAILS TO FUNCTION 

SOLENOID VALVE 1304 FAILS TO FUNCTION 

SOLENCID VALVE 1303 FAILS TO FUNCTION 

SOLENOID VALVE 1298 FAILS TO FUNCTION 

SWGR CONTROL CIRCUIT NO OUTPUT 

SI-MOV-1835B DOES NOT OPEN 

SWGR CONTROL CIRCUIT NO OUTPUT 

SI-MOV-1852B CONTROL CIRCUIT NO OUTPUT 

FAN COOLING UNIT 35 UNAVIL DUE TO T & M 

FAN COOLING UNIT 34 UNAVIL DUE TO T & M 

SI-MOV-1835B CONTROL CIRCUIT NO OUTPUT 

SI-MOV-1852B DOES NOT OPEN 

SWGR CONTROL CIRCUIT NO OUTPUT

Probability 

2.OOE-03 

2.OOE-03 

2.OOE-03 

2.OOE-03 

2.OOE-03 

2.50E-03 

3.05E-03 

2.50E-03 

2.50E-03 

2.67E-03 

2.86E-03 

2.50E-03 

3.05E-03 

2.50E-03

Risk Increase Measure 

1.49E-06 

1.49E-06 

1.49E-06 

1.49E-06 

1.49E-06 

1.48E-06 

1.48E-06 

1.48E-06 

1.48E-06 

1.48E-06 

1.48E-06 

1.48E-06 

1.48E-06 

1.48E-06

Sorted by Risk 
Increase Meas 

Risk Reduction Measure 

2.98E-09 

2.98E-09 

2.98E-09 

2.98E-OB 

2.98E-09 

3.72E-09 

4.54E-09 

3.72E-09 

3.72E-09 

3.97E-09 

4.26E-09 

3.72E-09 

4.54E-09 

3.72E-09

.8



J2.1 Risk Increase Importance Basic Events

Event 

CFC-MAI-MA-FCU32 

MRI-SUCC 

CSS-RCK-NO-PM32 

CSS-RCK-NO-866B 

DOEPR-SI 

CCW-MOV-CC-822A 

FB-TAC6A 

ODPR-S2 

BI-TBF 

CFC-MAI-MA-FCU3 1 

B-25HR 

NR-CBV 

BI-TBF-SUCC 

ORCS-MSLB-SUCC

Description

FAN COOLING UNIT 32 UNAVA DUE TO T & M 

SUCCESS OF MANUAL ROD INSERTION 

SWGR CONTROL CIRCUIT NO OUTPUT 

SI-MOV-866B CONTROL CIRCUIT NO OUTPUT 

FAIL TO DEPRESS DURING POST LOCA COOLDN 

MOV AC-822A FAIL TO OPEN 

BLEED AND FEED INITIATION 

OPERATOR DEPRESSURIZES RCS DURING SMALL B 

TBF SPRAY DAMAGE FAILS 6.9KV SWGR 

FAN COOLING UNIT 31 UNAVA DUE TO T & M 

FAILURE TO RESTORE OSP IN 2.5 HOURS 

ONTROL BUILDING VENTILATION NON-RECOVER 

TBF SPRAY DAMAGE DOES NOT FAIL 6.9KV SWGR 

SUCCESSFUL LONG TERM DEPRESS DURING MSLB

Probability 

3.96E-03 

8.OOE-01 

2.50E-03 

2.50E-03 

3.10E-03 

6.62E-03 

2.10E-02 

3.10E-03 

5.OOE-01 

8.13E-03 

3.OOE-01 

1.OOE-01 

5.OOE-01 

9.00E-01

Risk Increase Measure 

1.48E-06 

1 .04E-06 

9.95E-07 

9.95E-07 

7.84E-07 

7.29E-07 

6.89E-07 

4.37E-07 

2.42E-07 

1 .62E-07 

1.34E-07 

8.92E-08 

3.67E-08 

1.16E-08

Risk Reduction Measure 

5.89E-09 

4.14E-06 

2.49E-09 

2.49E-09 

2.44E-09 

4.86E-09 

1.48E-08 

1.36E-09 

2.42E-07 

1.32E-09 

5.74E-08 

9.91 E-09 

3.67E-08 

1.05E-07

J-39

0

Sorted by Risk 
Increase Meas



J2.1 Risk Increase Importance Basic Events

Event 

B-BATr-SUCC 

OHR-T2-SUCC 

CCW-PIPE 

OLR.S2-SUCC 

PPR-PHN-CC-RC535 

SGISO-SUCC 

CCW-PUMP 

SL-TBF-A-SUCC 

ARDG-TBF-SUCC 

OLR-SI-SUCC 

RV-T5 

ARSW-TBF 

ARSW-TBF-SUCC 

LHR-PHN-PE-DECAY

Description

SUCC RESTORATION OF CHARGERS AFTER SBO 

SUCCESSFUL INIT HIGH HEAD RECIRC -T2 

FLAG-CCW PIPE BREAK 

SUCCESSFUL INITIATION LOW HEAD RECIRC -S2 

BLK VLV RC-MOV-535 SHUT DUE TO LEAK PORV 

SUCCESSFUL SG ISOLATION DURING SGTR 

FLAG- CCW PUMP FAILURE 

NO SEAL LOCA 

UCCESSFUL ALIGNMENT OF APP R DO DURING TB 

SUCCESSFUL INITIATION LOW HEAD RECIRC -SI 

REACTOR VESSEL RUPTURE 

FAILURE TO ALIGN APP R SWGR DURING TB FLOOD 

CCESSFUL ALIGNMENT OF APP R SWGR DURING T 

RECIRCULATION ON DECAY HEAT REMOVAL MOD

Probabilift 

1.OOE+00 

1.00E+00 

1.00E+00 

1.OOE+00 

1.OOE+00 

1.00E+00 

1.OOE+00 

1.OOE+00 

1.00E+00 

1.00E+00 

1.00E+00 

1.00E+00 

1.00E+00 

1.OOE+O0

Risk Increase Measure 

5.23E-17 

4.91E-17 

4.47E-1 7 

4.27E-1 7 

4.01 E-1 7 

3.57E-1 7 

3.22E-1 7 

2.29E-1 7 

2.29E-1 7 

1.38E-17 

1.34E-17 

9.60E-1 8 

9.60E-1 8 

2.06E-1 8

Sorted by Risk 
Increase Meas 

Risk Reducdon Measure 

5.58E-07 

7.75E-08 

6.53E-08 

1.05E-06 

2.1 OE-06 

2.62E-07 

4.96E-07 

3.67E-08 

3.67E-08 

7.35E-08 

1.13E-07 

1.21 E-07 

1.21 E-07 

564E.07

.40



J2.1 Risk Increase Importance Basic Events

Event 

ORCS-L-SUCC 

PPR-PHN-CC-RC536 

SL-T2-SUCC 

PPR-PHN-CC-DMOTR 

SWS-BRK-ESS 

ODEP-S2-SUCC 

ODEP-TB-SUCC

Description

SUCCESSFUL LONG TERM RCS DEPRESS 

BLK VLV RC-MOV-536 SHUT DUE TO LEAK PORV 

SEAL LOCA SUCCESS T2 

PORV DEMAND TO OPEN DURING TRANSIENT 

FLAG - BREAK IN ESSENTIAL SW PIPING 

SUCCESSFUL DEPRESS DURING S2 

SUCCESSFUL DEPRESS DURING SBO

Probability 

1.00E+00 

1.OOE+00 

1.00E+00 

1.OOE+00 

1.OOE+00 

1.00E+00 

1.00E+00

Risk Increase Measure 

-8.40E-1 8 

-9.22E-18 

-2.54E-17 

-3.13E-17 

-4.22E-17 

-5.31 E-1 7 

-5.52E-17

Risk Reduction Measure 

8.38E-07 

3.44E-07 

5.95E-06 

1.16E-06 

3.24E-06 

3.28E-08 

9.64E-07

J-41

Sorted by Risk 
Increase Meas



J2.2 Risk Increase Importance Initiating Events 
Increase Meas

Event 

IE-TBF 

CCWS-ISLOCA-S 

SJS-ISLOCA-858A 

CCWS-ISLOCA-4 

CCWS-ISL)OCA-6 

CCWS.ISLOCA-8 

CVCS-ISLOCA-2 

RHR-ISLOCA-6 

RHlR-ISLOCA-7 

RHR-ISLOCA-8 

SIS-ISLOCA-3 

CCWS-ISLOCA-l 

IE.IACCW 

IE-4FP 

IE-IOFP

Description

TURBINE BUILDING FLOOD INITIATOR 

CCW LINE 658 SI CHK VLV ISLOCA 

ISLOCA OCCURS AT CHK VLV 858A 

CCW LINE 336 SI CHK VLV ISLOCA 

CCW LN 149 OPRESS OF NR HX ISLOCA 

CCW SAMPLE HX ISLOCA 

CVCS EXCESS LETDOWN LINE ISLOCA 

RHR LINE 337 ISLOCA 

RHR LINE 3042 ISLOCA 

RHR LINE 3043 ISLOCA 

SI LINE 16 ISLOCA 

CCW LINE 52A RCP THERMAL BARRIER ISLOCA 

RUPTURE OF IACCW LINE IN THE CONTROL BLDG 

BREAK IN 4-IN FIRE PROT LINE INIT 

BREAK IN 10-IN FIRE PROT LINE INIT

Frequency/yr 

1 .86E-06 

5.64E-06 

3.38E-08 

5.64E-06 

3.29E-06 

5.23E-06 

1.02E-06 

3.45E-08 

3.45E-08 

3.45E-08 

2.26E-07 

3.73E-08 

2.11IE-05 

2.29E-05 

2.62E-05

Risk Increase Measure 

1.43E-01 

1 .OOE-01 

1 .OOE-01 

1 .OOE-01 

1 .OOE-01 

1 .OOE-01 

1 .OOE-01 

I .OOE-01 

1 .OOE-01 

1 .OOE-01 

1 .OOE-01 

1.00E-01 

7.03E-02 

7.03E-02 

7.03E-02

Risk Reduction Measure 

2.79E-07 

5.64E-07 

3.38E-09 

5.64E-07 

3.29E-07 

5.23E-07 

1 .02E-07 

3.45E-09 

3.45E-09 

3.45E-09 

2.26E-08 

3.73E-09 

1.53E-06 

1.66E-06 

1.90E-06



J2.2 Risk Increase Importance Initiating Events srted by Risk 

IncreaseMeas

DescriptionEvent 

IE-4FP-A 

IE-3SW-AC 

IE-3SW 

IE-A 

IE-TDC32 

IE-TDC31 

IE-T4 

IE-S2 

IE-SI 

IE-T7 

IE-CCW 

IE-T5 

IE-SWS 

IE-TI 

IE-TAC6A

Frequenq/yr 

6.88E-06 

2.91 E-06 

5.36E-06 

4.77E-04 

3.OOE-03 

3.OOE-03 

2.OOE-03 

9.14E-04 

9.14E-04 

5.OOE-03 

3.98E-04 

2.OOE-03 

2.10E-03 

6.80E-02 

3.OOE-03

Risk Increase Measure 

6.66E-02 

5.99E-02 

5.99E-02 

5.77E-03 

8.87E-04 

6.03E-04 

5.42E-04 

4.61 E-04 

4.56E-04 

4.22E-04 

3.28E-04 

2.82E-04 

2.05E-04 

4.61 E-05 

4.91 E-06

Risk Reduclion Measure 

4.71 E-07 

1.79E-07 

3.29E-07 

2.76E-06 

2.67E-06 

1.82E-06 

1.09E-06 

4.22E-07 

4.1 8E-07 

2.12E-06 

1.31 E-07 

5.65E-07 

4.31 E-07 

3.36E-06 

1.48E-08

J-43

BREAK IN 4-IN FIRE PROT LINE INIT 

BREAK IN 3-IN SW AC LINE INIT 

BREAK IN 3-IN SW LINE INIT 

LARGE BREAK LOCA INITIATOR 

LOSS OF 125V DC PP 32 INIT 

LOSS OF 125V DC PP 31 INIT 

MAIN STEAM LINE BREAK INSIDE INIT 

SMALL BREAK LOCA INITIATOR 

INTERMEDIATE BREAK L)CA INITIATOR 

STEAM GEN TUBE RUPTURE INITIATOR 

LOSS OF CCW SYSTEM INITIATOR 

MAIN STEAM LINE BREAK OUTSIDE VC [NIT 

LOSS OF SERVICE WATER SYSTEM INITIATOR 

LOSS OF OFFSITE POWER INITIATOR 

LOSS OF 480V BUS 6A INITIATOR



J2.2 Risk Increase Importance Initiating Events
Sorted by Risk 
Increase Meas

Risk Increase Measure Risk Reduction Measure

TURBINE TRIP W/ FW AVAIL INITIATOR

LOSS OF MAIN FW INITIATOR

Event Description

IE-T3 

IE-T2

Frequency/yr

3.60E+00 

1.11 E+O0

4.64E-06 

8.29E-07

6.42E-06 

8.37E-06

. 4



J3.1 Risk Reduction Importance Basic Events

Event 

AFV-MOD-CC-IL314 

NR-AFBV 

C 

SL-T2-SUCC 

DCI-MAI-MA-BCC31 

MRI-SUCC 

FB-T2 

PRI 

AFW-TDP-FR-TDP32 

SWS-BRK-ESS 

AC4-RCI-FE-UI-6A 

B-IHR 

VISO 

PPR-PHN-CC-RC535 

OLR-A

Description

AFW ROOM INLET LOUVER L-314 FAILS TO OPN 

NON-RECOVERY OF AUX FW BLDG VENTILATION 

REACTOR PROTECTION SYSTEM FAILURE 

SEAL LOCA SUCCESS T2 

BATT CHGR 31 IN MAINTENANCE 

SUCCESS OF MANUAL ROD INSERTION 

BLEED AND FEED INITIATION 

ATWS PRESSURE RELIEF 

AFW TDP 32 FAILS TO CONTINUE TO RUN 

FLAG - BREAK IN ESSENTIAL SW PIPING 

UV REL 27-1/6A DOES NOT ENERGIZE 

FAILURE TO RESTORE OSP IN 1 HOUR 

OPERATOR FAILS TO ISOLATE DURING ISLOCA 

BLK VLV RC-MOV-535 SHUT DUE TO LEAK PORV 

OPERATOR FAILS TO INITIATE LOW HEAD RECIRC -A

Probability 

3.OOE-03 

1.00E-02 

1.62E-05 

1.00E+O0 

9.64E-03 

8.OOE-01 

2.1 OE-02 

2.70E-01 

9.43E-03 

1.00E+O0 

3.12E-03 

4.70E-01 

1.00E-01 

1.OOE+O0 

4.40E-03

Risk Reduction Measure Risk Increase Measure 

6.20E-06 2.06E-03 

6.03E-06 5.97E-04 

5.97E-06 3.36E-01 

5.95E-06 -2.54E-1 7 

4.67E-06 4.80E-04 

4.14E-06 1.04E-06 

3.93E-06 1.83E-04 

3.88E-06 1.05E-05 

3.48E-06 3.66E-04 

3.24E-06 -4.22E-17 

2.67E-06 8.51E-04 

2.34E-06 2.63E-06 

2.12E-06 1.91 E-05 

2.10E-06 4.01E-17 

2.1OE-06 4.75E-04

J-45.

Sorted by Risk 
Reduction Meas.



J3.1 Risk Reduction Importance Basic Events

Event 

APP-R-CBF 

AFW-XHE-RE-AFW31 

AFW.XHE-RE-AFW32 

PR2 

MRI 

NR-CHGR35 

AFW-MAI-MA-TDP32 

AFW-MAI-MA-PM31 

AFW-TDP-FS-TDP32 

AC4-RCK-NO-BCH37 

PPR-PHN-CC-DMOTR 

OHR-T2 

DCI-MAI-MA-BCC32 

AC4-RCI-FE-UI-5A 

RV-T4

Description

FAILURE TO ALIGN APP R SWGR DURING CB FLOOD 

FAIL TO RESTORE PM 31 PATH COMPS AFT MAI 

FAIL TO RESTORE PM 32 PATH COMPS AFT MAI 

ATWS PRESSURE RELIEF 

FAILURE OF MANUAL ROD INSERTION 

FAILURE TO PROPERLY ALIGN BACKUP CHARGER 

AFW TURBINE-DRIVEN PUMP 32 IN TEST & MAI 

AFW MOTOR-DRIVEN PUMP 31 IN TEST & MAINT 

AFW TDP 32 FAILS TO START ON DEMAND 

FAULTS AT MCC37 TO BATT CHGR 32 

PORV DEMAND TO OPEN DURING TRANSIENT 

OPER FAILS TO INIT HIGH HEAD RECIRC -T2 

BATT CHGR 32 IN MAINTENANCE 

UV REL 27-1/5A DOES NOT ENERGIZE 

REACTOR VESSEL RUPTURE

Probabilty 

2.30E-02 

4.75E-03 

5.02E-03 

4.70E-01 

2.OOE-01 

1.00E-01 

5.33E-03 

5.14E-03 

4.34E-03 

2.50E-03 

1.00E+O0 

1.30E-02 

3.OOE-03 

3.12E-03 

9.20E-03

Risk Reduction Measure 

1.96E-06 

1.76E-06 

1.74E-06 

1.73E-06 

1.69E-06 

1.62E-06 

1.60E-06 

1.58E-06 

1.50E-06 

1.35E-06 

1.16E-06 

1.12E-06 

1.12E-06 

1.09E-06 

1.09E-06

Sorted by Risk 
Reduction Meas.  

Risk Increase Measure 

8.34E-05 

3.68E-04 

3.45E-04 

1 .96E-06 

6.76E-06 

1.46E-05 

2.99E-04 

3.05E-04 

3.43E-04 

5.37E-04 

-3.13E-17 

8.49E-05 

3.71 E-04 

3.47E-04 

1.17E-04
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J3.1 Risk Reduction Importance Basic Events
Sorted by Risk 
Reduction Meas.

Event 

SWS-MAI-MA-PM36 

OLR-S2-SUCC 

AFW-CCF.FS-AFWPM 

ODEP-TB-SUCC 

PPR-PRV-CC-456 

ORCS-L 

AFW-RCK-NO-PM31 

PPR-PRV-CC-455C 

ORCS-L-SUCC 

SGISO-SGOVRFILL 

AFW.RCK-NO-TDP32 

DCI-BDC-ST-PP-32 

AC4-RCK-NO-BCH39 

AFW-XHE-FO-HC405 

AC4-RCK-NO-BC36C

Description

SWS MOTOR DRIVEN PUMP 36 IN MAINTENANCE 

SUCCESSFUL INITIATION LOW HEAD RECIRC -S2 

CCF OF AFW MOTOR DRIVEN PUMPS 

SUCCESSFUL DEPRESS DURING SBO 

PORV RC-PCV-456 DOES NOT OPEN 

OPER FAILS TO INITIATE LONG TERM RCS DEPR 

SWGR CONTROL CIRCUIT NO OUTPUT 

PORV RC-PCV-455C DOES NOT OPEN 

SUCCESSFUL LONG TERM RCS DEPRESS 

SG OVERFILL AFTER ISOLATION 

AFW TDP 32 CONTROL CIRCUIT FAILURE 

PANEL FAULTS AT DC PWR PNL 32 

FAULTS AT MCC39 TO BATT CHGR 31 

OPERATOR FAILS TO OPERATE HC-40ABC&D 

FAULTS AT MCC36C TO BATT CHGR 33

Probability 

1.82E-02 

1.00E+O0 

1.15E-04 

1.00E+O0 

4.27E-03 

5.20E-03 

2.50E-03 

4.27E-03 

1.00E+O0 

7.90E-03 

2.50E-03 

4.39E-06 

2.50E-03 

2.1 OE-03 

2.50E-03

Risk Reduction Measure 

1.06E-06 

1.05E-06 

9.81 E-07 

9.64E-07 

9.63E-07 

9.59E-07 

8.66E-07 

8.46E-07 

8.38E-07 

8.13E-07 

8.07E-07 

7.56E-07 

7.25E-07 

6.70E-07 

6.64E-07

Risk Increase Measure 

5.70E-05 

4.27E-1 7 

8.50E-03 

-5.52E-1 7 

2.24E-04 

1.84E-04 

3.45E-04 

1.97E-04 

-8.40E-18 

1.02E-04 

3.22E-04 

1.59E-01 

2.89E-04 

3.1 8E-04 

2.65E-04
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J3.1 Risk Reduction Importance Basic Events

Event 

PPR-AOV-OO-455C 

LHR-PHN-PE-DECAY 

B-BATT-SUCC 

SL-DEP 

PPR-AOV-OO-456 

SL-CBF 

AFW-XHE-RE-AFW33 

EDG-GEN-HW-EDG31 

SWS-XHE-RE-SWN29 

CCW-PUMP 

EDG-MAI-MA-EDG3 1 

MS-RUPTIRE-OC 

FB-TSWS 

AFW-MDP-FS-PM31 

B-BATT-DEP

Description

PORV RC-PCV-455C FAILS TO CLOSE 

RECIRCULATION ON DECAY HEAT REMOVAL MODE 

SUCC RESTORATION OF CHARGERS AFTER SBO 

SEAL LOCA OCCURS AFTER DEFPRESSURIZATION 

PORV RC-PCV-456 FAILS TO CLOSE 

SEAL LOCA DURING CONTROL BUILDING FLOOD 

FAIL TO RESTORE PM 33 PATH COMPS AFT MAI 

DG31 GENERATOR FAILURE 

SWN-29/SWN-30 SWAPPED DURING HDR ALIGNMT 

FLAG- CCW PUMP FAILURE 

DG31 IN MAINTENANCE 

AIN STEAM LINE PPG RUPTURE FRACTION OUTSIDE 

BLEED AND FEED INITIATION 

AFW PUMP 31 FAILS TO START ON DEMAND 

BATTERY DEPLETION

Probability 

2.OOE-03 

1.00E+00 

1.00E+00 

7.1 OE-03 

2.OOE-03 

7.1 OE-03 

4.75E-03 

2.57E-02 

2.56E-04 

1.OOE+00 

3.02E-02 

1.50E-01 

1.20E-02 

1.36E-03 

5.70E-03

Risk Reduction Measure 

6.12E-07 

5.64E-07 

5.58E-07 

5.58E-07 

5.49E-07 

5.47E-07 

5.41 E-07 

5.12E-07 

5.01 E-07 

4.96E-07 

4.88E-07 

4.52E-07 

4.47E-07 

4.40E-07 

4.06E-07

Risk Increase Measure 

3.05E-04 

2.06E-18 

5.23E-17 

7.80E-05 

2.74E-04 

7.65E-05 

1.13E-04 

1.94E-05 

1.95E-03 

3.22E-1 7 

1.57E-05 

2.56E-06 

3.68E-05 

3.23E-04 

7.08E-05

SJ-48

Sorted by Risk 
Reduction Meas.
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J3.1 Risk Reduction Importance Basic Events

Event 

AC4-RCI-FE-U1-3A 

TSGTR-1 

OLR-S2 

ORCS-MSLB 

PPR-PHN-CC-RC536 

ORCS-L.SGISOSUCC 

NR-BORON-CORE 

DCI-MAI-MA-BCC33 

AFW-XHE-FO-CITYW 

OLR-S1 

SGISO-SUCC 

SL-TBF-B 

BI-TBF 

AFW-AOV-CC-PI 139 

AFW-RCK-NO-PM33

Description

UV REL 27-1/3A DOES NOT ENERGIZE 

SGTR INDUCED BY MS LINE BREAK 

OPERATOR FAILS TO INITIATE LOW HEAD RECIRC -S2 

OPER FAILS TO INITIATE LONG TERM RCS DEPR 

BLK VLV RC-MOV-536 SHUT DUE TO LEAK PORV 

FAILURE TO DEPRESSURIZE EARLY/LATE COUPLE 

ERCENTAGE OF BORON PRECIPITATION DURING HL 

BAIT CHGR 33 IN MAINTENANCE 

OPER FAILS TO OPEN CITY WATER SUPPLY VLV 

OPERATOR FAILS TO INITIATE LOW HEAD RECIRC -SI 

SUCCESSFUL SG ISOLATION DURING SGTR 

SEAL LOCA DURING TB FLOODING 

TBF SPRAY DAMAGE FAILS 6.9KV SWGR 

STEAM CNTRL VLV PCV-1 139 DOES NOT OPEN 

SWGR CONTROL CIRCUIT NO OUTPUT

Probabl t 

3.12E-03 

1.00E-02 

3.OOE-04 

1.00E-01 

1.00E+O0 

6.50E-05 

1.00E-01 

1.74E-03 

2.OOE-02 

3.OOE-04 

1 .OOE+O0 

1.30E-01 

5.00E-01 

1.12E-03 

2.50E-03

Risk Reduction Measure Risk Increase Measure 

4.03E-07 1.29E-04 

3.90E-07 3.87E-05 

3.51 E-07 1.1 7E-03 

3.47E-07 3.12E-06 

3.44E-07 -9.22E-18 

3.25E-07 5.OOE-03 

3.15E-07 2.84E-06 

2.88E-07 1.65E-04 

2.74E-07 1.35E-05 

2.74E-07 9.14E-04 

2.62E-07 3.57E-1 7 

2.42E-07 1.62E-06 

2.42E-07 2.42E-07 

2.35E-07 2.1OE-04 

2.22E-07 8.87E-05

J-49

Sorted by Risk 
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J3.1 Risk Reduction Importance Basic Events

Event 

SWS-CCF-CC-EDGS 

AFW-MAI-MA-PM33 

EDG-GEN-HW-EDG32 

SL-T3 

SWS-MAI-MA-PM33 

PPR-RCK-NO-RC536 

AC6-RLY-NO-85-LI 

AC6-RLY-NO-85-L2 

AC6-RLY-NO-86STP 

AC6-RLY-NO-LSTBU 

CCW-RCK-NO-625 

SWS-FCV-00-I 112 

AFW-XVM-PG-CT-64 

AFW-XVM-PG-CT-6 

LHR-RCK-NO-PM31

Description

CCF OF EDG FLOW CONTROL VALVES 

AFW MOTOR-DRIVEN PUMP 33 IN TEST & MAINT 

DG32 GENERATOR FAILURE 

RANDOM FAILURE SEAL LOCA 

SWS MOTOR DRIVEN PUMP 33 IN MAINTENANCE 

BLK VLV RC-MOV-536 CONTROL CKT NO OUTPUT 

PIL WIRE REL 85L1/138 DOES NOT OPER 

PIL WIRE REL 85L2/138 DOES NOT OPER 

LO RELAY 86/STP DOES NOT OPERATE 

LO RELAY 86/STBU FAILS TO OPERATE 

FCV 625 CONTROL CIRCUIT NO OUTPUT 

NON-ESSEN ISO VLV FAILS TO CLOSE 

ISOLATION VALVE CT-64 FAIL CLS (PLUGGED) 

STOP VALVE CT-6 FAIL CLOSED (PLUGGED) 

SWGR CONTROL CIRCUIT NO OUTPUT

Probablty 

1.10E-04 

3.22E-03 

2.57E-02 

3.65E-05 

5.66E-02 

2.50E-03 

3.OOE-04 

3.OOE-04 

3.OOE-04 

2.50E-03 

2.OOE-03 

3.40E-0O5 

3.40E-05 

2.50E-03

Risk Reduction Measure 

2.14E-07 

2.08E-07 

2.06E-07 

1.97E-07 

1.90E-07 

1.76E-07 

1.50E-07 

1.50E-07 

1.50E-07 

1.50E-07 

1.49E-07 

1.40E-07 

1.30E-07 

1.30E-07 

1.30E-07

Risk Increase Measure 

1.94E-03 

6.43E-05 

7.80E-06 

5.39E-03 

3.16E-06 

7.01 E-05 

4.99E-04 

4.99E-04 

4.99E-04 

4.99E-04 

5.94E-05 

6.98E-05 

3.82E-03 

3.82E-03 

5.17E-05

*J50

Sorted by Risk 
Reduction Meas.
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J3.1 Risk Reduction Importance Basic Events

Event 

EDG-GEN-HW-EDG33 

SAS-XLF-TE-SASA 

SWS-MDP-RS-PM35 

AFW-CRB-DN-52AFI 

IAS-RCK-NO-NHDYR 

AFW-MDP-FR-PM31 

CVC-XHE-FO-BORAT 

CCW-MAI-MA-PM33 

ARSW-TBF 

ARSW-TBF-SUCC 

MSS-CCF-OO-MSIV 

SWS-RCK-NO-PM36 

SWS-STR-PO-36 

SWS-CCF-FR-ESSPM 

EDG-MAI-MA-EDG32

Description

DG33 GENERATOR FAILURE 

SAS TRAIN A IN FUNCTIONAL TEST 

SW PUMP 35 FAILS TO RESTART 

MDP 31 CIRCUIT BRKER 52/AFl DOESNT OPER 

HEATLESS DRYER CONTROL CIRCUIT NO OUTPUT 

AFW PUMP 31 FAILS TO CONTINUE TO RUN 

OPER FAIL TO INITIA EMERGENCY BORATION 

CCMO DRIVEN PUMP 33 IN MAINTENANCE 

FAILURE TO ALIGN APP R SWGR DURING TB FLOOD 

UCCESSFUL ALIGNMENT OF APP R SWGR DURING TB 

COMMON CAUSE FAILURE OF 2 OR MORE MSIVS 

SWGR CONTROL CIRCUIT NO OUTPUT 

PMP 36 DISC STRAINER PLUGGED 

CCF OF 2 RUNNING SWS MOTOR DRIVEN PUMPS 

DG32 IN MAINTENANCE

Probability 

2.57E-02 

3.47E-03 

1.50E-03 

4.27E-04 

2.50E-03 

4.20E-04 

2.10E-03 

3.71 E-02 

I .OOE+O0 

1.OOE+O0 

5.65E-05 

2.50E-03 

2.47E-03 

5.90E-05 

2.92E-02

Risk Reduction Measure Risk Increae Measure 

1.28E-07 4.84E-06 

1.27E-07 3.65E-05 

1.25E-07 8.30E-05 

1.25E-07 2.92E-04 

1.23E-07 4.89E-05 

1.23E-07 2.92E-04 

1.23E-07 5.82E-05 

1.21E-07 3.14E-06 

1.21E-07 9.60E-18 

1.21 E-07 9.60E-1 8 

1.19E-07 2.10E-03 

1.18E-07 4.71 E-05 

1.1 7E-07 4.71 E-05 

1.14E-07 1.94E-03 

1.1 4E-07 3.79E-06

J-51

Sorted by Risk 
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J3.1 Risk Reduction Importance Basic Events

Event 

RV-T5 

PPR-RCK-NO-RC535 

AFW-AOV-OO-406D 

AFW-AOV.OO-406B 

AFW-AOV-OO-406C 

AFW-AOV-OO-406A 

ORCS-MSLB-SUCC 

PPR-CCF-CC-PORVS 

LHR-RCK-NO-1 802A 

LHR-RCK-NO-1802B 

EDG-CCF-HW-3EDGS 

AFW-MDP-FS-PM33 

LHR-RCK-NO-PM32 

AFW-RLY-NO-312-1 

AFV-MOD-CC-ED311

Description

REACTOR VESSEL RUPTURE 

BLK VLV RC-MOV-535 CONTROL CKT NO OUTPUT 

AFW-FCV-406D FAIL TO CLOSE ON DEMAND 

AFW-FCV-406B FAIL TO CLOSE ON DEMAND 

AFW-FCV-406C FAIL TO CLOSE ON DEMAND 

AFW-FCV-406A FAIL TO CLOSE ON DEMAND 

SUCCESSFUL LONG TERM DEPRESS DURING MSLB 

COMMON CAUSE FAILURE OF PORVs TO OPEN 

SI-MOV-i 802A CONTROL CIRCUIT NO OUTPUT 

SI-MOV-102B CONTROL CIRCUIT NO OUTPUT 

COMMON CAUSE FAILURE OF ALL THREE EDG'S 

AFW PUMP 33 FAILS TO START ON DEMAND 

SWGR CONTROL CIRCUIT NO OUTPUT 

AFW PM 31 RLY 2-1/TDC NO OUTPUT 

WALL EXH FAN 311 DAMPER FLS TO OPEN

Probability 

1.OOE+00 

2.50E-03 

2.38E-03 

2.38E-03 

2.38E-03 

2.38E-03 

9.00E-01 

4.70E-04 

2.50E-03 

2.50E-03 

4.70E-05 

1.36E-03 

2.50E-03 

3.OOE-04 

3.OOE-03

Risk Reduction Measum 

1.13E-07 

1.07E-07 

1.06E-07 

1.06E-07 

1.06E-07 

1.06E-07 

1.05E-07 

1.04E-07 

9.27E-08 

9.27E-08 

9.10E-08 

9.06E-08 

8.77E-08 

8.41 E-08 

8.36E-08

Risk Increase Measure 

1.34E-17 

4.27E-05 

4.43E-05 

4.43E-05 

4.43E-05 

4.43E-05 

1.16E-08 

2.21 E-04 

3.70E-05 

3.70E-05 

1.94E-03 

6.65E-05 

3.50E-05 

2.80E-04 

2.78E-05

J-52

Sorted by Risk 
Reduction Meas.



J3.1 Risk Reduction Importance Basic Events

Event 

OHR-T2-SUCC 

SWS-MDP-RS-PM34 

OLR-SI-SUCC 

AFV-MOD-CC-ED312 

SWS-MDP-FS-PMP36 

CCW-PIPE 

AC4-CRB-OO-2AT3A 

AC6-RCI-FE-U6-62 

TSGTR-2 

SWS-XVM-OC-29 

SWS-XVM-OC-55 

B-25HR 

CCW-CKV-OO-761 B 

CCW-FCV-CC-625 

SWS-CKV-OO-SWI-2

Description

SUCCESSFUL INIT HIGH HEAD RECIRC T2 

SW PUMP 34 FAILS TO RESTART 

SUCCESSFUL INITIATION LOW HEAD RECIRC -S I 

WALL EXH FAN 312 DAMPER FLS TO OPEN 

SWP 36 FAILS TO START ON DEMAND 

FLAG-CCW PIPE BREAK 

480V CKT BRKR 2AT3A FAILS TO CLOSE 

UV RELAY 27-6/62 DOES NOT ENERGIZE 

MULTIPLE SGTR INDUCED BY MS LINE BREAK 

EDG SW COMMON SUPPLY HDR ISO VLV XFER CL 

EDG COMMON DISCHARGE METER VLV XFER CLOS 

FAILURE TO RESTORE OSP IN 2.5 HOURS 

CHECK VLV AC-761 B STUCK OPEN 

FCV-625 FAIL TO OPEN 

SW PM 32 DIS CKV SWN-1-2 FAIL TO CLOSE

Probability 

1.00E+00 

1.50E-03 

1.00E+00 

3.OOE-03 

1.58E-03 

1.00E+00 

4.27E-04 

1.30E-04 

1.57E-03 

3.16E-05 

3.16E-05 

3.OOE-01 

1.00E-03 

1 .OOE-03 

1 .OOE-03

Risk Reduction Menaure 

7.75E-08 

7.52E-08 

7.35E-08 

7.07E-08 

6.60E-08 

6.53E-08 

6.47E-08 

6.31 E-08 

6.13E-08 

6.02E-08 

6.02E-08 

5.74E-08 

5.67E-08 

5.67E-08 

5.67E-08

Risk Increase Measure 

4.91 E-17 

5.01 E-05 

1.38E-17 

2.35E-05 

4.17E-05 

4.47E-17 

1.51 E-04 

4.85E-04 

3.90E-05 

1.90E-03 

1.90E-03 

1.34E-07 

5.67E-05 

5.67E-05 

5.67E-05

J-53

Sorted by Psk 
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J3.1 Risk Reduction Importance Basic Events

Event 

SAS-XLF-TE-SASB 

AC4-XHE-RE-MCC6C 

MSS-ADV-OO-1135 

MSS-ADV-OO-1 136 

MSS-ADV-OO-1 134 

MSS-ADV-OO-1 137 

IAS-AOV-CC.632 

IAS.AOV-CC-633 

CDS-AOV-00-5 1 

AFW-RLY-NO-BFPL 

AC4-RCS-OO-U3AX2 

AC4-CRB-CC-2AT5A 

SWS-MDP.FR-PM35 

AC4-XHE-RE-MCC6A 

EDG-MAI-MA-EDG33

Description

SAS TRAIN B IN FUNCTIONAL TEST 

FAILURE TO RESTORE MCC36C AFTER MAINT 

SG 32 MS-PCV-1135 FAIL TO CLOSE 

SG 33 MS-PCV-1 136 FAIL TO CLOSE 

SG 31 MS-PCV-1 134 FAIL TO CLOSE 

SG 34 MS-PCV-1 137 FAIL TO CLOSE 

DYR INLET VLV ASSMBLY FAILS TO OPERATE 

DYR OUTLET DIVERTER VLV FAILS TO OPERATE 

AOV 518 FAIL TO CLOSE ON DEMAND 

AFW PM 32 RLY BFPL NO OUTPUT 

UV AUX REL 27-3A/X2 CONT FAIL TO CL 

480V BRKR 52/2ATSA FAILS TO TRIP 

SWN PUMP 35 FAILS TO CONTINUE TO RUN 

FAILURE TO RESTORE MCC36A AFTER MAINT 

DG33 IN MAINTENANCE

Probability 

3.90E-03 

2.13E-04 

1.95E-03 

1.95E-03 

1.95E-03 

1.95E-03 

1.00E-03 

1 .OOE-03 

2.OOE-03 

3.OOE-04 

3.OOE-04 

4.27E-04 

5.90E-04 

2.13E-04 

2.31 E-02

Risk Reduction Measure 

5.62E-08 

5.13E-08 

5.07E-08 

5.07E-08 

5.07E-08 

5.7E-08 

4.90E-08 

4.90E-08 

4.39E-08 

4.36E-08 

4.27E-08 

4.12E-08 

4.11 E-08 

4.08E-08 

3.82E-08

Risk Increae Measure 

1.44E-05 

2.41 E-04 

2.60E-05 

2.60E-05 

2.60E-05 

2.60E-05 

4.90E-05 

4.90E-05 

2.19E-05 

1.45E-04 

1.42E-04 

9.63E-05 

6.96E-05 

1.92E-04 

1.62E-06

Sorted by Risk 
Reduction Meas.
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J3.1 Risk Reduction Importance Basic Events
Sorted by Risk 
Reduction Meos.

Event 

EDG-ENG-FR-DG3 I R 

GAC4-EDG 

SL-TBF-A-SUCC 

ARDG-TBF-SUCC 

BI -TBF-SUCC 

SWS-CKV-OO-SW1-4 

OHR-TI 

AC4-RCS-OO-U6AX2 

ODEP-S2-SUCC 

CFC-PND-CC-34DPD 

HHI-RCK-NO-SI31 

PPR-MOV-CC-RC536 

SWS-MDP-FR-PM31 

AC4-RCI-FE-UI-2A 

CFC-PND-CC-35DPD

Description

DG31 FAILS TO RUN 

RANDOM FAILURE OF EDG LEADING TO SBO 

NO SEAL LOCA 

SUCCESSFUL ALIGNMENT OF APP R DG DURING TBF 

TBF SPRAY DAMAGE DOES NOT FAIL 6.9KV SWGR 

SW PM 34 DIS CKV SWN-I-4 FAIL TO CLOSE 

OPER FAILS TO INIT HIGH HEAD RECIRC -TI 

UV RELAY 27-6A/X2 CT FAIL TO CLOSE 

SUCCESSFUL DEPRESS DURING S2 

FCU 34 DAMPER D FAILS TO OPEN 

SWGR CONTROL CIRCUIT NO OUTPUT 

BLOCK VALVE RC-MOV-536 DOES NOT OPEN 

SWN PUMP 31 FAILS TO CONTINUE TO RUN 

UV REL 27-1/2A DOES NOT ENERGIZE 

FCU 35 DAMPER D FAILS TO OPEN

Probability 

4.66E-03 

2.03E-03 

1.00E+O0 

1.00E+O0 

5.OOE-01 

1.00E-03 

1.30E-02 

7.20E-03 

1.00E+O0 

1.81 E-02 

2.50E-03 

5.OOE-04 

5.90E-04 

3.12E-03 

1.81 E-02

Risk Reduction Measure 

3.76E-08 

3.69E-08 

3.67E-08 

3.67E-08 

3.67E-08 

3.50E-08 

3.33E-08 

3.32E-08 

3.28E-08 

2.94E-08 

2.89E-08 

2.88E-08 

2.82E-08 

2.51 E-08 

2.81 E-08

Risk Increase Measure 

8.03E-06 

1.81 E-05 

2.29E-17 

2.29E-17 

3.67E-08 

3.50E-05 

2.53E-06 

4.58E-06 

-5.31 E-1 7 

1.59E-06 

1.15E-05 

5.75E-05 

4.77E-05 

8.97E-06 

1.52E-06
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J3.1 Risk Reduction Importance Basic Events

Event 

CFC-PND.CC-32DPD 

AC4-CCF-HW-480VS 

CCW-MDP-FR-PM3 I 

PPR-MOV-00-RC535 

PPR-MOV-OO-RC536 

LHR-MDP-FR-PM31 

LHR-MDP-FR-PM32 

RCS-XHE-MC-PT402 

RCS-XHE-MC-PT403 

MSS-MSV-00-MS 133 

MSS-MSV-00-MS 131 

MSS-MSV-OO-MS 132 

MSS-MSV-00-MS134 

B-BATr.NDEP 

AC4-XHE-RE-MCC6B

Description

FCU 32 DAMPER D FAILS TO OPEN 

COMMON CAUSE FAILURE OF 480V SWGR 31&32 

CCW PUMP 31 FAILS TO CONTINUE TO RUN 

BLK VLV RC-MOV-535 FAILS TO CLOSE 

BLK VLV RC-MOV-536 FAILS TO CLOSE 

RECIR PUMP 31 FAILS TO CONTINUE TO RUN 

RECIC PUMP 32 FAILS TO CONTINUE TO RUN 

RCS PRE XTMER PT-402 MISCALIBRATION 

RCS PRE XTMER PT-403 MISCALIBRATION 

MSIV MS 1-33 FAILS TO CLOSE ON DEMAND 

MSIV MS 1-31 FAILS TO CLOSE ON DEMAND 

MSIV MS 1-32 FAILS TO CLOSE ON DEMAND 

MSIV MS 1-34 FAILS TO CLOSE ON DEMAND 

BATTERY DEPLETION 

FAILURE TO RESTORE MCC36B AFTER MAINT

Probability 

1.81 E-02 

1.06E-06 

5.66E-04 

3.OOE-03 

3.OOE-03 

7.20E-04 

7.20E-04 

7.98E-03 

7.98E-03 

9.42E-04 

9.42E-04 

9.42E-04 

9.42E-04 

6.40E-03 

2.13E-04

Risk Reduction Measumre 

2.81 E-08 

2.71 E-08 

2.70E-08 

2.60E-08 

2.60E-08 

2.53E-08 

2.53E-08 

2.49E-08 

2.49E-08 

2.45E-08 

2.45E-08 

2.45E-08 

2.45E-08 

2.40E-08 

2.39E-08

Risk Increase Measure 

1.52E-06 

2.56E-02 

4.77E-05 

8.64E.06 

8.64E-06 

3.51 E-05 

3.51 E-05 

3.1 OE-06 

3.10E-06 

2.60E-05 

2.60E-05 

2.60E-05 

2.60E-05 

3.73E-06 

1.12E-04

*OJ-56

Sorted by Risk 
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J3.1 Risk Reduction Importance Basic Events

Event 

SWS-MDP-FR-PM36 

AFW-CRB-DN-52AF3 

DC1-BAT-HW-BAT31 

AFW.SKV-OO-MS-42 

AFW-SKV-OO-MS-41 

AFW-MDP-FR-PM33 

LHR-XHE-RE-PM32 

LHR-XHE-RE-PM31 

SGB-CCF-OO-SGBIV 

HHI-MAI-MA-MDP3 I 

RHR-SD 

AC4-RCS-OO-USAX2 

HHI-RCK-NO-SI33 

HHI-MOV-CC-856G 

SWS-MDP-FR-PM34

Description

SWN PUMP 36 FAILS TO CONTINUE TO RUN 

MDP 33 CIRCUIT BRKR 52/AF3 DOESN'T OPERA 

FAILURE OF BATTERY 31 

ABFPT SUPPLY VLV MS-42 FAIL TO CLOSE 

ABFPT SUPPLY VLV MS-41 FAIL TO CLOSE 

AFW PUMP 33 FAILS TO CONTINUE TO RUN 

FAIL TO RESTO PM 32 PATH COMPS AFT MAINT 

FAIL TO RESTO PM 31 PATH COMPS AFT MAINT 

COMMON CAUSE FAILURE OF 2 SG BWDN VALVES 

SAFETY INJECT PUMP 31 IN TEST & MAINTENA 

FAILURE OF RHR SYSTEM 

UV AUX REL 27-SA/X2 CT FL TO CLOSE 

SWGR CONTROL CIRCUIT NO OUTPUT 

SI-MOV-856G DOES NOT OPEN 

SWN PUMP 34 FAILS TO CONTINUE TO RUN

Probability 

5.90E-04 

4.27E-04 

2.19E-05 

8.74E-04 

8.74E-04 

4.20E-04 

6.21 E-04 

6.21 E-04 

2.09E-04 

1.73E-03 

6.30E-03 

7.20E-03 

2.50E-03 

3.05E-03 

5.90E-04

Risk Reduction Measure 

2.35E-08 

2.30E-08 

2.27E-08 

2.27E-08 

2.27E-08 

2.27E-08 

2.18E-08 

2.18E-08 

2.17E-08 

2.OOE-08 

1.97E-08 

1.85E-08 

1.82E-08 

1.77E-08 

1.76E-08

Risk Increase Measure 

3.98E-05 

5.39E-05 

1.04E-03 

2.60E-05 

2.60E-05 

5.39E-05 

3.51 E-05 

3.51 E-05 

1.04E-04 

1.15E-05 

3.1 OE-06 

2.54E-06 

7.26E-06 

5.77E-06 

2.99E-05

J-57
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J3.1 Risk Reduction Importance Basic Events

Event 

EDG-ENG-FR-DG32R 

SWS-CRB-DN-52SW6 

LHR-MDP-FS-PM31 

LHR-MOV-CC-1802B 

LHR-MDP-FS-PM32 

LHR-MOV-CC-1802A 

AFW-CKV-CC-BFD34 

AFW-RLY-NO-332-1 

HHI-XHE-RE-SI31 

AC6-RCI-FE-U5-62 

SWS-XHE-RE-PMP36 

PPR.MOV-CC-RC535 

LHR-CRB-DN-PM31 

LHR-CRB-DN-PM32 

FB-TAC6A

Description

DG32 FAILS TO RUN 

SW PUMP 36 BKR 52/SW6 DOES NOT OPERATE 

RECIR PUMP 31 FAILS TO START ON DEMAND 

SI-MOV-1802B DOES NOT OPEN ON DEMAND 

RECIR PUMP 32 FAILS TO START ON DEMAND 

SI-MOV-1802A DOES NOT OPEN ON DEMAND 

PM 31 DISC CHECK VLV BFD-34 FAIL TO OPEN 

AFW PM 33 RLY 2-1/TDC NO OUTPUT 

FAIL TO RESTOE MDP 31 PATH COMPS AFT MAI 

UV RELAY 27-5/62 DOES NOT ENERGIZE 

FAIL TO RESTORE PMP 36 AFTER MAINTENANCE 

BLOCK VALVE RC-MOV-535 DOES NOT OPEN 

RECIC PM 31 CIRC BKR 52/RI DOESN'T OPER 

RECIR PM 32 CIRC BKR 52/R2 DOESN'T OPER 

BLEED AND FEED INITIATION

Probability 

4.66E-03 

4.27E-04 

4.77E-04 

4.77E-04 

4.77E-04 

4.77E-04 

8.54E-05 

3.OOE-04 

1.38E-03 

1.30E-04 

4.97E-04 

5.00E-04 

4.27E-04 

4.27E-04 

2.1 OE-02

Rbk Reduction Measure Risk Increase Measure 

1.74E-08 3.71 E-06 

1.70E-08 3.98E-05 

1.67E-08 3.51 E-05 

1.67E-08 3.51 E-05 

1.67E-08 3.51 E-05 

1.67E-08 3.51 E-05 

1.63E-08 1.91 E-04 

1.62E-08 5.40E-05 

1.59E-08 1.15E-05 

1.57E-08 1.21 E-04 

1.53E-08 3.08E-05 

1.50E-08 3.OOE-05 

1.50E-08 3.51 E-05 

1.50E-08 3.51 E-05 

1 .48E-08 6.89E-07

0 J-58
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J3.1 Risk Reduction Importance Basic Events

Event 

AFW-MAI-MA-31VLV 

HHI-RCK-NO-856E 

HHI-RCK-NO-856C 

HHI-RCK-NO-856G 

AC4-XHE-RE-MCC39 

ACI-BAC-ST-LB33 

ACI-BAC-ST-LP324 

AFW-AOV-OO-1 1581 

AFW-AOV.OO- 1582 

LHR-CCF-FS-PUMPS 

AFV-FAN-FR-EF312 

CCW-MOV-CC-822B 

LHR-CCF-CC-LPRVL 

CSS-XHE-RE-PM32 

EDG-ENG-FR-DG33R

Description

PM 31 PATH VALVE IN TEST & MAINTENANCE 

SI-MOV-856E CONTROL CIRCUIT NO OUTPUT 

SI-MOV-856C CONTROL CIRCUIT NO OUTPUT 

SI-MOV-856G CONTROL CIRCUIT NO OUTPUT 

FAILURE TO RESTORE MCC39 AFTER MAINT 

FAULT ON LIGHTING BUS 33 

FAULTS IN LIGHTING PANEL 324 

AOV LCV-1 158-1 DOES NOT CLOSE 

AOV LCV-1 158-2 DOES NOT CLOSE 

COMMON CAUSE FAILURE OF LO HEAD REC PUMP 

WALL EXH FAN 312 FAILS TO CONT TO RUN 

MOV AC-822B FAIL TO OPEN 

COMMON CAUSE FAIL OF VLV SI-MOV-1802A&B 

FAIL TO RESTO PM 32 PATH COMPS AFT MAINT 

DG33 FAILS TO RUN

Probability 

9.19E-05 

2.50E-03 

2.50E-03 

2.50E-03 

2.13E-04 

1.15E-05 

1.15E-05 

2.38E-03 

2.38E-03 

2.31 E-04 

7.20E-04 

6.62E-03 

2.03E-04 

7.17E-03 

4.66E-03

Risk Reduction Measure 

1.45E-08 

1.45E-08 

1.45E-08 

1.45E-08 

1.45E-08 

1.44E-08 

1.44E-08 

1.42E-08 

1.42E-08 

1.36E-08 

1.30E-08 

1.21 E-08 

1.19E-08 

1.18E-08 

1.10E-08

Risk Increase Measure 

1.58E-04 

5.78E-06 

5.78E-06 

5.78E-06 

6.78E-05 

1.25E-03 

1.25E-03 

5.95E-06 

5.95E-06 

5.88E-05 

1.80E-05 

1.82E-06 

5.88E-05 

1.64E-06 

2.35E-06

J-59
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J3.1 Risk Reduction Importance Basic Events
Sorted by Risk 
Reduction Meas.

Event 

AFW-MAI-MA-32VLV 

NR-CBV 

SWS-STR-PG-35 

SAS-RCS-OO-SII 

SAS-RCS-OO-S12 

CCW-CCF-CC-822 

HHI-MAI-MA-MDP33 

AFW-MAI-MA-33VLV 

HHI-MDP-FR-SI3 1 

LHI-RCK-NO-731 

LHI-RCK-NO-730 

HHI-RCK-NO-SI32 

HHI-XHE.RE-SI33 

SWS-STR-PG-31 

AFW-CCF-CC-TDPDV

Description

TDP 32 PATH VALVE IN TEST & MAINTENANCE 

CONTROL BUILDING VENTILATION NON-RECOVERY 

PUMP 35 DISCHARGE STRAINER PLUGGED 

SAS RELAY SI I CONT FAIL TO CLOSE ON SI 

SAS RELAY S12 CONT FAIL TO CLOSE ON SI 

CCF OF MOV AC-822A&B 

SAFETY INJECT PUMP 33 IN TEST & MAINTEN 

PM 33 PATH VALVE IN TEST & MAINTENANCE 

PUMP SI 31 FAILS TO CONTINUE TO RUN 

AC-MOV-731 CONTROL CIRCUIT NO OUTPUT 

AC-MOV-730 CONTROL CIRCUIT NO OUTPUT 

SWGR CONTROL CIRCUIT NO OUTPUT 

FAIL TO RESTOE MDP 33 PATH COMPS AFT MAI 

PUMP 31 DISCHARGE STRAINER PLUGGED 

CCF OF ALL FOUR PM 32 FCVs TO OPEN

Probabilty 

1.61 E-04 

1.00E-01

1.64E-04 

3.OOE-04 

3.OOE-04 

2.64E-04 

1.09E-03 

2.30E-04 

6.82E-04 

2.50E-03 

2.50E-03 

2.50E-03 

1.01 E-03 

1.64E-04 

1.10E-04

Risk Reduction Measure 

1.07E-08 

9.91 E-09

9.13E-09 

8.82E-09 

8.82E-09 

8.79E-09 

7.93E-09 

7.93E-09 

7.87E-09 

7.81 E-09 

7.81 E-09 

7.44E-09 

7.35E-09 

6.89E-09 

6.66E-09

Risk Increase Measure 

6.63E-05 

8.92E-08

5.56E-05 

2.94E-05 

2.94E-05 

3.33E-05 

7.27E-06 

3.45E-05 

1.15E-05 

3.12E-06 

3.12E-06 

2.97E-06 

7.27E-06 

4.20E-05 

6.05E-05
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J3.1 Risk Reduction Importance Basic Events

Event 

ACI-SBR-CO-LP324 

CFC-MAI-MA-FCU32 

CVC-CKV-CC-CH374 

CVC-CKV-CC-210D 

CVC-CKV-CC-210B 

AFW-FLC-DN-406D 

AFW-FLC-DN-406A 

AFW-FLC-DN-405D 

AFW-FLC-DN-405C 

AFW-FLC-DN-406B 

AFW-FLC-DN-405B 

AFW-FLC-DN-405A 

AFW-FLC-DN-406C 

HHI-MAI-MA-MDP32 

EDG-CCF-HW-DG312

Description

LP324 FEEDER'BRKR FLS TO RMN CLOSED 

FAN COOLING UNIT 32 UNAVA DUE TO T & M 

CHECK VALVE CH-374 FAILS TO OPEN 

CHECK VLV CH-210D FAILS TO OPEN 

CHECK VLV CH-21 OB FAILS TO OPEN 

AFW HC-406D DOES NOT OPERATE CORRECTLY 

AFW HC-406A DOES NOT OPERATE CORRECTLY 

AFW HC-405D DOES NOT OPERATE CORRECTLY 

AFW HC-405C DOES NOT OPERATE CORRECTLY 

AFW HC-406B DOES NOT OPERATE CORRECTLY 

AFW HC-4OSB DOES NOT OPERATE CORRECTLY 

AFW HC-405A DOES NOT OPERATE CORRECTLY 

AFW HC-406C DOES NOT OPERATE CORRECTLY 

SAFETY INJECT PUMP 32 IN TEST & MAINTENA 

COMMON CAUSE FAILURE OF DGS 31 AND 32

Probability 

6.43E-06 

3.96E-03 

1.00E-04 

1.00E-04 

1.00E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.85E-03 

1.00E-04

Risk Reduction Measure 

6.36E-09 

5.89E-09 

5.63E-09 

5.83E-09 

5.83E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.55E-09 

5.51 E-09 

5.44E-09

Risk Increase Measure 

9.89E-04 

1.48E-06 

5.83E-05 

5.83E-05 

5.83E-05 

4.44E-05 

4.44E-05 

4.44E-05 

4.44E-05 

4.44E-05 

' 4.44E-05 

4.44E-05 

4.44E-05 

2.97E-06 

5.44E-05

J-61
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J3.1 Risk Reduction Importance Basic Events
Sorted by Risk 
Reduction Meas.

Event 

AFV-FAN-FS-EF311 

AFV-FAN-FS-EF312 

AFW-CKV-CC-BFD31 

AFW-CKV-CC-BFD50 

HHI-ASL-HI-LT920 

CCW-MOV-CC-822A 

HHI-MOV-CC-1835B 

HHI-MOV-CC-1852B 

IAS-CCF-FR-IACMP 

EDG-RCK-NO-FOT32 

CFC-MAI-MA-FCU34 

EDG-RCK-NO-FOT31 

HHI-MDP-FR-SI33 

CFC-MAI-MA-FCU35 

EDG-CCF-HW-DG323

Description

WALL EXH FAN 311 FAILS TO START 

WALL EXH FAN 312 FAILS TO START 

CHECK VALVE BFD-31 FAILS TO OPEN 

CHECK VALVE BFD-50 DOES NOT OPEN 

RWST LEVEL TRANSMITTER LT-920 FAILS HIGH 

MOV AC-822A FAIL TO OPEN 

SI-MOV-1835B DOES NOT OPEN 

SI-MOV-1852B DOES NOT OPEN 

CCF OF INSTRUMENT AIR COMPRESSORS 

FUEL OIL PMP 32 CNTL CKT NO OUTPT 

FAN COOLING UNIT 34 UNAVIL DUE TO T & M 

FUEL OIL PMP 31 CNTL CKT NO OUTPT 

PUMP S133 FAILS TO CONTINUE TO RUN 

FAN COOLING UNIT 35 UNAVIL DUE TO T & M 

COMMON CAUSE FAILURE OF DO'S 33 AND 32

Probability 

3.OOE-04 

3.OOE-04 

8.54E-05 

8.54E-05 

5.52E-06 

6.62E-03 

3.05E-03 

3.05E-03 

9.36E-05 

2.50E-03 

2.86E-03 

2.50E-03 

6.82E-04 

2.67E-03 

1.OOE-04

Risk Reduction Measure 

5.40E-09 

5.40E-09 

5.17E-09 

5.17E-09 

5.05E-09 

4.86E-09 

4.54E-09 

4.54E-09 

4.37E-09 

4.31 E-09 

4.26E-09 

4.23E-09 

4.15E-09 

3.97E-09 

3.87E-09

Risk Increse Meaure 

1.80E-05 

1.80E-05 

6.05E-05 

6.05E-45 

9.14E-04 

7.29E-07 

1.48E-06 

1.48E-06 

4.67E-05 

1.72E-06 

1.48E-06 

1.69E-06 

6.08E-06 

1.48E-06 

3.87E-05
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J3.1 Risk Reduction Importance Basic Events
Sorted by Risk 
Reduction Meas.

Event 

EDG-CCF-HW-DG3 13 

HHI-RCK-NO-1852B 

CFC-RCK-NO-FCU35 

HHI-RCK-NO-1835B 

CFC-RCK-NO-FCU34 

CFC-RCK-NO-FCU32 

HHR-CCF-CC-S8AB 

SWS-CCF-FR-NESPM 

HHI-XHE-RE-SI32 

SWS-CKV-CC-SWI-6 

CFC-SOV-HW-1307 

CFC-SOV-HW-1306 

CFC-SOV-HW-1304 

CFC-SOV-HW-1303 

CFC-SOV-HW-1298

Description

COMMON CAUSE FAILURE OF DGS 31 AND 33 

SI-MOV-1852B CONTROL CIRCUIT NO OUTPUT 

SWGR CONTROL CIRCUIT NO OUTPUT 

SI-MOV- 1835B CONTROL CIRCUIT NO OUTPUT 

SWGR CONTROL CIRCUIT NO OUTPUT 

SWOR CONTROL CIRCUIT NO OUTPUT 

COMMON CAUSE FAILURE OF VL SI-MOV-888A&B 

CCF OF RUNNING NON-ESSEN SWS PUMPS 

FAIL TO RESTOE MDP 32 PATH COMPS AFT MAI 

PMP 36 DISC CHK VLV SWN-1-6 FAIL TO OPEN 

SOLENOID VALVE 1307 FAILS TO FUNCTION 

SOLENOID VALVE 1306 FAILS TO FUNCTION 

SOLENOID VALVE 1304 FAILS TO FUNCTION 

SOLENOID VALVE 1303 FAILS TO FUNCTION 

SOLENOID VALVE 1298 FAILS TO FUNCTION

Pro.ablity 

1.00E-04 

2.50E-03 

2.50E-03 

2.50E-03 

2.50E-03 

2.50E-03 

4.40E-05 

5.90E-0 

1.10E-03 

1.00E-04 

2.OOE-03 

2.OOE-03 

2.OE-03 

2.OOE-03 

2.00E-03

Risk Reduction Measure 

3.78E-09 

3.72E-09 

3.72E-09 

3.72E-09 

3.72E-09 

3.72E-09 

3.56E-M9 

3.54E-09 

3.27E-09 

3.08E-09 

2.98E-09 

2.98E-09 

2.98E-09 

2.98E-09 

2.98E-09

Risk Increase Mesure 

3.78E-05 

1.48E-06 

1.48E-06 

1.48E-08 

1.48E-06 

1.48E-06 

8.10E-05 

6.OOE-05 

2.97E-06 

3.08E-05 

1.49E-06 

1.49E-06 

1.49E-06 

1.49E-06 

1.49E-06

J-63
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J3.1 Risk Reduction Importance Basic Events

Event 

CFC-SOV-HW-1297 

DCI-SBR-CO-BAT31 

SWS-CKV-OO-SWI-5 

PPR-CCF-CC-BLKVS 

AFW-CKV-CC-29-2 

SWS-STR-PG-34 

DC1-BDC-ST-PP-31 

AFW-CKV-CC-BFD39 

CSS-RCK-NO-PM32 

CSS-RCK-NO-866B 

DOEPR-S 1 

OHR-S1 

HHI-CRB-DN-SI31 

HHI-MDP-FR-SI32 

HHI-CRB-DN-S33

De cription

SOLENOID VALVE 1297 FAILS TO FUNCTION 

CKT BRKR FROM BAIT 31 FLS TO RMN CLOSED 

SW PM 35 DIS CKV SWN-1-5 FAIL TO CLOSE 

COMMON CAUSE FAILURE OF BLKVs TO OPEN 

CHECK VALVE CT-29-2 FAILS TO OPEN 

PMP 34 DISC STRAINER PLUGGED 

PANEL FAULTS AT DC PWR PNL 31 

PM 33 DISC CHECK VLV BFD-39 FAIL TO OPEN 

SWGR CONTROL CIRCUIT NO OUTPUT 

SI-MOV-866B CONTROL CIRCUIT NO OUTPUT 

FAIL TO DEPRESS DURING POST LO)CA COOLDN 

OPERATOR FAILS TO INITIATE HIGH HEAD RECI 

PM S131 CIRCUIT BKR 52/SI1 DOESN'T OPER 

PUMP S132 FAILS TO CONTINUE TO RUN 

PM S133 CIRCUIT BKR 52/S3 DOESN'T OPER

Probability 

2.OOE-03 

5.02E-06 

1.00E-03 

4.40E-05 

8.54E-05 

1.64E-04 

4.39E-06 

8.54E-05 

2.50E.03 

2.50E-03 

3.1 OE-03 

8.60E-04 

4.27E-04 

6.82E-04 

4.27E-04

Risk Reduction Measur Risk Increae Measumre 

2.98E-09 1.49E-06 

2.92E-09 5.82E-04 

2.72E-09 2.71 E-06 

2.64E-09 6.OOE-05 

2.64E-09 3.09E-05 

2.60E-09 1.58E-05 

2.55E-09 5.82E-04 

2.53E-09 2.97E-05 

2.49E-09 9.95E-07 

2.49E-09 9.95E-07 

2.44E-09 7.84E-07 

2.44E-09 2.83E-06 

2.34E-09 5.48E-06 

2.03E-09 2.97E-06 

1.96E-O 4.60E-06

. -64
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J3.1 Risk Reduction Importance Basic Events

Event 

HHI-CCF-FS-3PMPS 

DCI-FUS-NO-BAT31 

LHR-MSW-DN-43RS5 

HHI-RLY-NO-856E 

HHI-RLY-NO-856C 

ODPR-S2 

OHR-S2 

CFC-MAI-MA-FCU31 

CFC-XHE-RE-FCU32 

CFC-XHE-RE-FCU35 

CFC-XHE-RE-FCU34 

DCI-BCC-HW-BCC31 

SWS-CKV-OC-100-1 

SAS-RCI-FE-SIIOP 

SWS-XVM-OC-99

Description

3 SAFETY INJEC PMS COMMON CAUSE FAILURES 

FUSES ON BATTERY 31 BLOWN 

SW 43/RS-5 DOES NOT OPERATE 

SI-MOV-S56E RELAY VX NO OUTPUT 

SI-MOV-856C RELAY VX NO OUTPUT 

OPERATOR DEPRESSURIZES RCS DURING SMALL B 

OPERATOR FAILS TO INITIATE HIGH HEAD RECI 

FAN COOLING UNIT 31 UNAVA DUE TO T & M 

FCU 32 FAILS TO RESTORE AFT T & M 

FCU 35 FAILS TO RESTORE AFT T & M 

FCU 34 FAILS TO RESTORE AFT T & M 

FAILURE OF BAIT CHGR 31 

CHECK VLV SWN-100-1 FAILS TO REMAIN OPEN 

SAS RELAY SII OPER COIL DOES NOT ENERG 

SWS MAN VALVE SWN-99 FAIL TO REMAIN OPEN

Probalt 

3.18E-05 

2.50E-06 

2.99E-05 

3.OOE-04 

3.OOE-04 

3.10E-03 

4.80E-04 

8.13E-03 

8.69E-04 

8.69E-04 

8.69E-04 

2.1 9E-05 

2.50E-06 

1.30E-04 

2.11E-06

Risk Reduction Measure Risk Increase Memsure 

1.52E-09 4.77E-05 

1.45E-09 5.82E-04 

1.43E-09 4.77E-05 

1 .38E-09 4.60E-06 

1.38E-09 4.60E-06 

1.36E-09 4.37E-07 

1.36E-09 2.83E-06 

1.32E-09 1.62E-07 

1.29E-09 1.49E-06 

1.29E.09 1.49E-06 

1.29E-09 1.49E-06 

1.27E-09 5.82E-05 

1.21 E-09 4.83E-04 

1.17E-09 9.OOE-06 

1.02E-09 4.83E-04
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J3.2 Risk Reduction Importance Initiating Events

Event 

IE-T2 

IE-T3 

IE-TI 

IE-A 

IE-TDC32 

IE-T7 

IE-10FP 

IE-TDC31 

IE-4FP 

IE-IACCW 

IE-T4 

IE-T5 

CCWS-ISLOCA-4 

CCWS-ISLOCA-5 

CCWS-ISLOCA-8

Decriptlon

LOSS OF MAIN FW INITIATOR 

TURBINE TRIP W/ FW AVAIL INITIATOR 

LOSS OF OFFSITE POWER INITIATOR 

LARGE BREAK LOCA INITIATOR 

LOSS OF 125V DC PP 32 INIT 

STEAM GEN TUBE RUPTURE INITIATOR 

BREAK IN 10-IN FIRE PROT LINE INIT 

LOSS OF 125V DC PP 31 INIT 

BREAK IN 4-IN FIRE PROT LINE INIT 

RUPTURE OF IACCW LINE IN THE CONTROL BLDG 

MAIN STEAM LINE BREAK INSIDE INIT 

MAIN STEAM LINE BREAK OUTSIDE VC INIT 

CCW LINE 336 SI CHK VLV ISLOCA 

CCW LINE 658 SI CHK VLV ISLOCA 

CCW SAMPLE HX ISLOCA

Frequenqy/yr 

1.11 E+00 

3.60E+00 

6.80E-02 

4.77E-04 

3.OOE-03 

5.OOE-03 

2.62E-05 

3.OOE-03 

2.29E-05 

2.11E-05 

2.OOE-03 

2.OOE-03 

5.64E-06 

5.64E-06 

5.23E-06

Rbk Reduction Memre 

8.37E-06 

6.42E-06 

3.36E-06 

2.76E-06 

2.67E-06 

2.12E-06 

1.90E-06 

1.82E-06 

1.66E-06 

1.53E-06 

1.09E-06 

5.65E-07 

5.64E.07 

5.64E-07 

5.23E-07

Risk Inermse Meure 

8.29E-07 

4.64E-06 

4.61 E-05 

5.77E-03 

8.87E-04 

4.22E-04 

7.03E-02 

6.03E-04 

7.03E-02 

7.03E-02 

5.42E-04 

2.82E-04 

1.00E-01 

1.00E-01 

1.0E-01

.0"

Sorted by Risk 
Reduction Meas.



J3.2 Risk Reduction Importance Initiating Events

Event 

IE-4FP-A 

IE-SWS 

IE-S2 

IE-SI 

CCWS-ISLOCA-6 

IE-3SW 

IE-TBF 

IE-3SW-AC 

IE-CCW 

CVCS-ISLOCA-2 

SIS-ISLOCA-3 

IE-TAC6A 

CCWS-ISLOCA-1 

RHR-ISLOCA-6 

RHR-ISLOCA-7

Description

BREAK IN 4-IN FIRE PROT LINE INIT 

LOSS OF SERVICE WATER SYSTEM INITIATOR 

SMALL BREAK LOCA INITIATOR 

INTERMEDIATE BREAK LOCA INITIATOR 

CCW LN 149 OPRESS OF NR HX ISLOCA 

. BREAK IN 3-IN SW LINE INIT 

TURBINE BUILDING FLOOD INITIATOR 

BREAK IN 3-IN SW AC LINE INIT 

LOSS OF CCW SYSTEM INITIATOR 

CVCS EXCESS LETDOWN LINE ISLOCA 

SI LINE 16 ISLOCA 

LOSS OF 4S0V BUS 6A INITIATOR 

CCW LINE 52A RCP THERMAL BARRIER ISLOCA 

RHR LINE 337 ISLOCA 

RHR LINE 3042 ISLOCA

Frequency/yr 

6.88E-06 

2.1 OE-03 

9.14E-04 

9.14E-04 

3.29E-06 

5.36E-06 

1.86E-06 

2.91 E-06 

3.98E-04 

1.02E-06 

2.26E-07 

3.OOE-03 

3.73E-08 

3.45E-08 

3.45E-08

Risk Reductln Measure 

4.71 E-07 

4.31 E-07 

4.22E-07 

4.1 8E-07 

3.29E-07 

3.29E-07 

2.79E-07 

1.79E-07 

1.31 E-07 

1.02E-07 

2.26E-08 

1.48E-08 

3.73E-09 

3.45E-09 

3.45E-09

Risk I'rease Measure 

6.66E-02 

2.05E-04 

4.61 E-04 

4.56E-04 

1.00E-01 

5.99E-02 

1.43E-01 

5.99E-02 

3.28E-04 

1.00E-01 

1.00E-01 

4.91 E-06 

1.00E-01 

1.00E-01 

1.00E-01

J-67

Sorted by PJsk 
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J3.2 Risk Reduction Importance Initiating Events

Event

RHR-ISLOCA-S 

SIS-ISLOCA-858A

Description 

RHR LINE 3043 ISLOCA 

ISLOCA OCCURS AT CHK VLV 858A

Frequency/yr

3.45E-08 

3.38E-08

Risk Reduction Mene Risk inereme Memure

3.45E-09 

3.38E-09

1.00E-01 

I.00E-01

*8

Sorted by Risk 
Reduction Meas.



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

C 

DC1-BDC-ST-PP-32 

AC4-CCF-HW-48OVS 

AFW-CCF-FS-AFWPM 

SL-T3 

ORCS-L-SGISOSUCC 

AFW-XVM-PG-CT-6 

AFW-XVM-PG-CT-64 

MSS-CCF-OO-MSIV 

AFV-MOD-CC-IL314 

SWS-XHE-RE-SWN29 

SWS-CCF-CC-EDGS 

EDG-CCF-HW-3EDGS 

SWS-CCF-FR-ESSPM 

SWS-XVM-OC-29

Descripion

REACTOR PROTECTION SYSTEM FAILURE 

PANEL FAULTS AT DC PWR PNL 32 

COMMON CAUSE FAILURE OF 480V SWOR 31&32 

CCF OF AFW MOTOR DRIVEN PUMPS 

RANDOM FAILURE SEAL LOCA 

FAILURE TO DEPRESSURIZE EARLY/LATE COUPLE 

STOP VALVE CT-6 FAIL CLOSED (PLUGGED) 

ISOLATION VALVE CT-64 FAIL CLS (PLUGGED) 

COMMON CAUSE FAILURE OF 2 OR MORE MSIVS 

AFW ROOM INLET LOUVER L-314 FAILS TO OPN 

SWN-29/SWN-30 SWAPPED DURING HDR ALIGNMT 

CCF OF EDG FLOW CONTROL VALVES 

COMMON CAUSE FAILURE OF ALL THREE EDGS 

CCF OF 2 RUNNING SWS MOTOR DRIVEN PUMPS 

EDG SW COMMON SUPPLY HDR ISO VLV XFER CL

Probaldit 

1.62E-05 

4.39E-06 

1.06E-06 

1.15E-04 

3.65E-05 

6.50E-05 

3.40E-05 

3.40E-05 

5.65E-05 

3.00E-03 

2.56E-04 

1.10E-04 

4.70E-05 

5.90E-05 

3.16E-05

Uncertasiy importence 

4.70E-01 

2.23E-01 

3.58E-02 

1.19E-02 

7.55E-03 

7.00E-03 

5.35E-03 

5.35E-03 

2.95E-03 

2.89E-03 

2.74E-03 

2.72E-03 

2.71 E-03 

2.71E-03 

2.67E-03

J-69



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

SWS-XVM-OC-55 

ACI-BAC-ST-LP324 

AC1-BAC-ST-LB33 

OLR-S2 

DCI-BAT-HW-BAT31 

ACI-SBR-CO-LP324 

OLR-SI 

HHI-ASL-HI-LT920 

AC4-RCI-FE-UI-6A 

NR-AFBV 

DCI-SBR-CO-BAT3 1 

DCI-BDC-ST-PP-3 I 

DCI-FUS-NO-BAT31 

AC4-RCK-NO-BCH37 

AC6-RLY-NO-85-LI

Description

EDG COMMON DISCHARGE METER VLV XFER CLOS 

FAULTS IN LIGHTING PANEL 324 

FAULT ON LIGHTING BUS 33 

OPERATOR FAILS TO INITIATE LOW HEAD RECIRC -S2 

FAILURE OF BATTERY 31 

LP324 FEEDER BRKR FLS TO RMN CLOSED 

OPERATOR FAILS TO INITIATE LOW HEAD RECIRC -SI 

RWST LEVEL TRANSMITTER LT-920 FAILS HIGH 

UV REL 27-1/6A DOES NOT ENERGIZE 

NON-RECOVERY OF AUX FW BLDG VENTILATION 

CKT BRKR FROM BATT 31 FLS TO RMN CLOSED 

PANEL FAULTS AT DC PWR PNL 31 

FUSES ON BATTERY 31 BLOWN 

FAULTS AT MCC37 TO BATT CHGR 32 

PIL WIRE REL 85L1/138 DOES NOT OPER

Probablity 

3.1 6E-05 

1.15E-05 

1.15E-05 

3.OOE-04 

2.19E-05 

6.43E-06 

3.OOE.04 

5.52E-06 

3.12E-03 

I .OOE-02 

5.02E-06 

4.39E-06 

2.50E-06 

2.50E-03 

3.OOE-04

UcertaInty Importmce 

2.67E-03 

1.75E-03 

1.75E-03 

1.64E-03 

1.45E-03 

1.38E-03 

1.28E-03 

1.28E-03 

1.20E-03 

8.44E-04 

8.14E-04 

8.14E-04 

8.14E-04 

7.53E-04 

6.99E-04
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J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance .

Event 

AC6-RLY-NO-LSTBU 

AC6-RLY-NO-85-L2 

AC6-RLY-NO-86STP 

AC6-RCI-FE-U6-62 

DCI-MAI-MA-BCC31 

SWS-XVM-OC-99 

SWS-CKV-OC-100-1 

OLR-A 

DCI-MAI-MA-BCC32 

AFW-XHE-RE-AFW31 

AFW-TDP-FR-TDP32 

AC4-RCI-FE-UI-5A 

AFW-XHE-RE-AFW32 

AFW-RCK-NO-PM31 

AFW-TDP-FS-TDP32

Description

LA) RELAY 86/STBU FAILS TO OPERATE 

PIL WIRE REL 8512/138 DOES NOT OPER 

LO RELAY 86/STP DOES NOT OPERATE 

UV RELAY 27-6/62 DOES NOT ENERGIZE 

BATT CHGR 31 IN MAINTENANCE 

SWS MAN VALVE SWN-99 FAIL TO REMAIN OPEN 

CHECK VLV SWN-100-1 FAILS TO REMAIN OPEN 

OPERATOR FAILS TO INITIATE LOW HEAD RECIRC -A 

BATT CHGR 32 IN MAINTENANCE 

FAIL TO RESTORE PM 31 PATH COMPS AFT MAI 

AFW TDP 32 FAILS TO CONTINUE TO RUN 

UV REL 27-1/5A DOES NOT ENERGIZE 

FAIL TO RESTORE PM 32 PATH COMPS AFT MAI 

SWGR CONTROL CIRCUIT NO OUTPUT 

AFW TDP 32 FAILS TO START ON DEMAND

Probablty 

3.OOE-04 

3.OOE-04 

3.OOE-04 

1.30E-04 

9.64E-03 

2.11E-06 

2.50E-06 

4.40E-03 

3.OOE-03 

4.75E-03 

9.43E-03 

3.12E-03 

5.02E-03 

2.50E-03 

4.34E-03

Uncertainty Importance 

6.99E-04 

6.99E-04 

6.99E-04 

6.80E-04 

6.78E-04 

6.76E-04 

6.76E-04 

6.68E-04 

5.20E-04 

5.18E-04 

5.17E-04 

4.88E-04 

4.85E-04 

4.85E-04 

4.82E-04

J-71



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

AFW-MDP-FS-PM31 

AFW-RCK-NO-TDP32 

AFW-XHE-FO-HC405 

AFW-MAI-MA-PM31 

PPR-AOV-O)-455C 

AFW-MAI-MA-TDP32 

AFW-CRB-DN-52AF1 

AFW-MDP-FR-PM31 

AC4-RCK-NO-BCH39 

AFW-RLY-NO-312-1 

PPR-AOV-OO-456 

AC4-RCK-NO-BC36C 

AC4-XHE-RE-MCC6C 

PPR-PRV-CC-456 

PPR-CCF-CC-PORVS

Description

AFW PUMP 31 FAILS TO START ON DEMAND 

AFW TDP 32 CONTROL CIRCUIT FAILURE 

OPERATOR FAILS TO OPERATE HC-405AB,C&D 

AFW MOTOR-DRIVEN PUMP 31 IN TEST & MAINT 

PORV RC-PCV-455C FAILS TO CLOSE 

AFW TURBINE-DRIVEN PUMP 32 IN TEST & MAI 

MDP 31 CIRCUIT BRKER 52/AFI DOESNT OPER 

AFW PUMP 31 FAILS TO CONTINUE TO RUN 

FAULTS AT MCC39 TO BATT CHGR 31 

AFW PM 31 RLY 2-1/TDC NO OUTPUT 

PORV RC-PCV-456 FAILS TO CLOSE 

FAULTS AT MCC36C TO BAIT CHGR 33 

FAILURE TO RESTORE MCC36C AFTER MAINT 

PORV RC-PCV-456 DOES NOT OPEN 

COMMON CAUSE FAILURE OF PORVs TO OPEN

Probaaifty 

1.36E,.03 

2.50E-03 

2.10E-03 

5.14E-03 

2.OOE-03 

5.33E-03 

4.27E-04 

4.20E-04 

2.50E-03 

3.00E-04 

2.OOE-03 

2.50E-03 

2.13E-04 

4.27E-03 

4.70E-04

Uncertanty Impertbce 

4.52E-04 

4.52E-04 

4.46E-04 

4.30E-04 

4.28E-04 

4.21 E-04 

4.08E-04 

4.08E-04 

4.06E-04 

3.92E-04 

3.84E-04 

3.72E-04 

3.37E-04 

3.16E-04 

3.10E-04

.72



0

J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

AFW-AOV-CC-PI 139 

PPR-PRV-CC-455C 

AC4-XHE-RE-MCC6A 

AFW-CKV-CC-BFD34 

FB-T2 

ORCS-L 

DCI-MAI-MA-BCC33 

AFW-MAI-MA-3 1 VLV 

AC4-CRB-OO-2AT3A 

AFW-RLY-NO-BFPL 

AC4-RCS-OO-U3AX2 

AC4-RCI-FE-UI-3A 

AC6-RCI-FE-U5-62 

RV-T4 

AFW-XHE-RE-AFW33

Desc iption

STEAM CNTRL VLV PCV- 1139 DOES NOT OPEN 

PORV RC-PCV-455C DOES NOT OPEN 

FAILURE TO RESTORE MCC36A AFTER MAINT 

PM 31 DISC CHECK VLV BFD-34 FAIL TO OPEN 

BLEED AND FEED INITIATION 

OPER FAILS TO INMATE LONG TERM RCS DEPR 

BATT CHOR 33 IN MAINTENANCE 

PM 31 PATH VALVE IN TEST & MAINTENANCE 

480V CKT BRKR 2AT3A FAILS TO CLOSE 

AFW PM 32 RLY BFPL NO OUTPUT 

UV AUX REL 27-3A/X2 CONT FAIL TO CL 

UV REL 27-1/3A DOES NOT ENERGIZE 

UV RELAY 27-5/62 DOES NOT ENERGIZE 

REACTOR VESSEL RUPTURE 

FAIL TO RESTORE PM 33 PATH COMPS AFT MAI

Probabil" 

1.12E-03 

4.27E-03 

2.13E-04 

8.54E-05 

2.1 OE-02 

5.20E-03 

1.74E-03 

9.19E-05 

4.27E-04 

3.OOE-04 

3.00E-04 

3.12E-03 

1.30E-04 

9.20E-03 

4.75E-03

Uncertainty Importance 

2.94E-04 

2.77E-04 

2.68E-04 

2.67E-04 

2.62E-04 

2.58E-04 

2.32E-04 

2.21 E-04 

2.12E-04 

2.03E-04 

1.99E-04 

1.81 E-04 

1.69E-04 

1.65E-04 

1.59E-04

J-73



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

AC4-XHE-RE-MCC6B 

SGB-CCF-00-SGBIV 

SGISO-SGOVRFILL 

AC4-CRB-CC-2AT5A 

AFW-RCK-NO-PM33 

OHR-T2 

APP-R-CBF 

SWS-MDP-RS-PM35 

HHR-CCF-CC-888AB 

SL-DEP 

SL-CBF 

B-BATr.DEP 

PPR-RCK-NO-RC536 

SWS-FCV-OO-1 112 

SWS-MDP-FR-PM35

Description

FAILURE TO RESTORE MCC36B AFTER MAINT 

COMMON CAUSE FAILURE OF 2 SG BWDN VALVES 

SG OVERFILL AFTER ISOLATION 

480V BRKR 52/2ATA FAILS TO TRIP 

SWGR CONTROL CIRCUIT NO OUTPUT 

OPER FAILS TO INIT HIGH HEAD RECIRC -T2 

FAILURE TO ALIGN APP R SWGR DURING CB FLOOD 

SW PUMP 35 FAILS TO RESTART 

COMMON CAUSE FAILURE OF VL SI-MOV-88A&B 

SEAL LOCA OCCURS AFTER DEPRESSURIZATION 

SEAL LOCA DURING CONTROL BUILDING FLOOD 

BATTERY DEPLETION 

BLK VLV RC-MOV-536 CONTROL CKT NO OUTPUT 

NON-ESSEN ISO VLV FAILS TO CLOSE 

SWN PUMP 35 FAILS TO CONTINUE TO RUN

Probability 

2.13E-04 

2.09E-04 

7.90E-03 

4.27E-04 

2.50E-03 

1.30E-02 

2.30E-02 

1.50E-03 

4.40E-05 

7.10E-03 

7.10E-03 

5.70E-03 

2.50E-03 

2.00E-03 

5.90E-04

Uncertalin Importance 

1.57E-04 

1.46E-04 

1.44E-04 

1.35E-04 

1.25E-04 

1.20E-04 

1.20E-04 

1.16E-04 

1.13E-04 

1 .1OE-04 

1.08E-04 

9.97E-05 

9.84E-05 

9.80E-05 

9.75E-05
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J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

AC4-XHE-RE-MCC39 

AFW-MDP-FS-PM33 

AFW-MAI-MA-32VLV 

AFW-MAI-MA-PM33 

AFW-CKV-CC-BFD5O 

AFW-CCF-CC-TDPDV 

AFW-CKV-CC-BFD31 

SWS-CCF-FR-NESPM 

PPR-CCF-CC-BLKVS 

CCW-RCK-NO-625 

LHR-CCF-FS-PUMPS 

LHR-CCF-CC-LPRVL 

CVC-XHE-FO-BORAT 

CVC-CKV-CC-210D 

CVC-CKV-CC-210B

Descrption

FAILURE TO RESTORE MCC39 AFTER MAINT 

AFW PUMP 33 FAILS TO START ON DEMAND 

TDP 32 PATH VALVE IN TEST & MAINTENANCE 

AFW MOTOR-DRIVEN PUMP 33 IN TEST & MAINT 

CHECK VALVE BFD-50 DOES NOT OPEN 

CCF OF ALL FOUR PM 32 FCVs TO OPEN 

CHECK VALVE BFD-31 FAILS TO OPEN 

CCF OF RUNNING NON-ESSEN SWS PUMPS 

COMMON CAUSE FAILURE OF BLKVs TO OPEN 

FCV 625 CONTROL CIRCUIT NO OUTPUT 

COMMON CAUSE FAILURE OF LO HEAD REC PUMP 

COMMON CAUSE FAIL OF VLV SI-MOV-1802A&B 

OPER FAIL TO INITIA EMERGENCY BORATION 

CHECK VLV CH-210D FAILS TO OPEN 

CHECK VLV CH-2 10B FAILS TO OPEN

ProbaWy 

2.13E-04 

1.36E-03 

1.61 E-04 

3.22E-03 

8.54E-05 

1.10E-04 

8.54E-05 

5.90E-05 

4.40E-05 

2.50E-03 

2.31 E-04 

2.03E-04 

2.10E-03 

1.00E-04 

1.00E-04

Uncertinty huportnce 

9.50E-05 

9.33E-05 

9.29E-05 

9.03E-05 

8.47E-05 

8.47E-05 

8.47E-05 

8.41 E-05 

8.40E-05 

8.34E-05 

8.23E-05 

8.23E-05 

8.16E-05 

8.16E-05 

8.16E-05

J-75



J4.1 Uncertainty Importance Basic Events Sorted by Uncertainty 
Importance

Event 

CVC-CKV-CC-CH374 

DC1-BCC-HW-BCC31 

SWS-MAI-MA-PM36 

PPR-MOV-CC-RC536 

CCW-CKV-00-761B 

SWS-CKV-OO-SW1-2 

CCW-FCV-CC-625 

SWS-STR-PG-35 

EDG-CCF-HW-DG312 

AFW-RLY-NO-332-1 

AFW-CRB-DN-52AF3 

AFW-MDP-FR-PM33 

LHR-RCK-NO-PM31 

SWS-MDP-RS-PM34 

IAS-RCK-NO-NHDYR

Description

CHECK VALVE CH-374 FAILS TO OPEN 

FAILURE OF BATT CHGR 31 

SWS MOTOR DRIVEN PUMP 36 IN MAINTENANCE 

BLOCK VALVE RC-MOV-536 DOES NOT OPEN 

CHECK VLV AC-761B STUCK OPEN 

SW PM 32 DIS CKV SWN-1-2 FAIL TO CLOSE 

FCV-625 FAIL TO OPEN 

PUMP 35 DISCHARGE STRAINER PLUGGED 

COMMON CAUSE FAILURE OF DGS 31 AND 32 

AFW PM 33 RLY 2-1/TDC NO OUTPUT 

MDP 33 CIRCUIT BRKR 52/AF3 DOESN'T OPERA 

AFW PUMP 33 FAILS TO CONTINUE TO RUN 

SWGR CONTROL CIRCUIT NO OUTPUT 

SW PUMP 34 FAILS TO RESTART 

HEATLESS DRYER CONTROL CIRCUIT NO OUTPUT

Probability 

1.OOE-04 

2.19E-05 

1.82E-02 

5.00E-04 

1.OOE-03 

1.00E-03 

1.00E-03 

1.64E-04 

1.OOE-04 

3.00E-04 

4.27E-04 

4.20E-04 

2.50E-03 

1.50E-03 

2.50E-03

Uncertsinty Importance 

8.16E-05 

8.14E-05 

8.13E-05 

8.05E-05 

7.94E-05 

7.94E-05 

7.94E-05 

7.79E-05 

7.61 E.05 

7.55E-05 

7.55E-05 

7.55E-05 

7.26E-05 

7.02E-05 

6.86E-05

.76



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

IAS-AOV-CC-633 

IAS-AOV-CC-632 

CCW-MDP-FR-PM31 

SWS-MDP-FR-PM3 1 

HHI-CCF-FS-3PMPS 

LHR-MSW-DN-43RS5 

SWS-STR-PG-36 

SWS-RCK-NO-PM36 

IAS-CCF-FR-IACMP 

AFW-FLC-DN-405D 

AFW-FLC-DN-406C 

AFW-FLC-DN-405B 

AFW-FLC-DN-406D 

AFW-FLC-DN-405A 

AFW-AOV4O0-406C

Description

DYR OUTLET DIVERTER VLV FAILS TO OPERATE 

DYR INLET VLV ASSMBLY FAILS TO OPERATE 

CCW PUMP 3i FAILS TO CONTINUE TO RUN 

SWN PUMP 31 FAILS TO CONTINUE TO RUN 

3 SAFETY INJEC PMS COMMON CAUSE FAILURES 

SW 43/RS-5 DOES NOT OPERATE 

PMP 36 DISC STRAINER PLUGGED 

SWGR CONTROL CIRCUIT NO OUTPUT 

CCF OF INSTRUMENT AIR COMPRESSORS 

AFW HC-405D DOES NOT OPERATE CORRECTLY 

AFW HC-406C DOES NOT OPERATE CORRECTLY 

AFW HC-405B DOES NOT OPERATE CORRECTLY 

AFW HC-406D DOES NOT OPERATE CORRECTLY 

AFW HC-405A DOES NOT OPERATE CORRECTLY 

AFW-FCV-406C FAIL TO CLOSE ON DEMAND

Probabilt 

1.00E-03 

I .OOE-03 

5.66E-04 

5.90E-04 

3.1 8E-05 

2.99E-05 

2.47E-03 

2.50E-03 

9.36E-05 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

1.25E-04 

2.38E-03

Uncertanty Importance 

6.86E-05 

6.86E-05 

6.69E-05 

6.69E-05 

6.68E-05 

6.68E-05 

6.61 E-05 

6.61 E-05 

6.53E-05 

6.22E-05 

6.22E-05 

6.22E-05 

6.22E-05 

6.22E-05 

6.22E-05

J-'7
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J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

AFW-FLC-DN-405C 

AFW-FLC-DN-406B 

AFW-AOV-OO-406D 

AFW-FLC-DN-406A 

AFW-AOV-0O-406A 

AFW-AOV-OO-406B 

PPR-RCK-NO-RC535 

SWS-STR-PG-31 

SWS-MDP-FS-PMP36 

SWS-MDP-FR-PM36 

SWS-CRB-DN-52SW6 

TSGTR-1 

TSGTR-2 

EDG-CCF-HW-DG323 

EDG-CCF-HW-DG313

Description

AFW HC-405C DOES NOT OPERATE CORRECTLY 

AFW HC-406B DOES NOT OPERATE CORRECTLY 

AFW-FCV-406D FAIL TO CLOSE ON DEMAND 

AFW HC-406A DOES NOT OPERATE CORRECTLY 

AFW-FCV-406A FAIL TO CLOSE ON DEMAND 

AFW-FCV-406B FAIL TO CLOSE ON DEMAND 

BLK VLV RC-MOV-535 CONTROL CKT NO OUTPUT 

PUMP 31 DISCHARGE STRAINER PLUGGED 

SWP 36 FAILS TO START ON DEMAND 

SWN PUMP 36 FAILS TO CONTINUE TO RUN 

SW PUMP 36 BKR 52/SW6 DOES NOT OPERATE 

SGTR INDUCED BY MS LINE BREAK 

MULTIPLE SGTR INDUCED BY MS LINE BREAK 

COMMON CAUSE FAILURE OF DG'S 33 AND 32 

COMMON CAUSE FAILURE OF DG'S 31 AND 33

Probability 

1.25E-04 

1.25E-04 

2.38E-03 

1.25E-04 

2.38E-03 

2.38E-03 

2.50E-03 

1.64E-04 

1.58E-03 

5.90E-04 

4.27E-04 

1.OOE-02 

1.57E-03 

1 .OOE-04 

1 .OOE-04

Uncertalnty Importam 

6.22E-05 

6.22E-05 

6.22E-05 

6.22E-05 

6.22E-05 

6.22E-05 

5.99E-05 

5.88E-05 

5.85E-05 

5.57E-05 

5.57E-05 

5.47E-05 

5.47E-05 

5.42E-05 

5.29E-05

le J-78



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

FB-TSWS 

LHR-RCK-NO-1 802B 

LHR-RCK-NO-1802A 

SAS-XLF-TE-SASA 

LHR-MDP-FS-PM32 

LHR-XHE-RE-PM32 

LHR-MDP-FR-PM31 

LHR-CRB-DN-PM32 

LHR-CRB-DN-PM31 

LHR-MDP-FR-PM32 

LHR-MOV-CC- 1802A 

LHR-MOV-CC-1802B 

LHR-RCK-NO-PM32 

LHR-MDP-FS-PM31 

LHR-XHE-RE-PM31

Deseilption

BLEED AND FEED INITIATION 

SI-MOV-1802B CONTROL CIRCUIT NO OUTPUT 

SI-MOV-1802A CONTROL CIRCUIT NO OUTPUT 

SAS TRAIN A IN FUNCTIONAL TEST 

RECIR PUMP 32 FAILS TO START ON DEMAND 

FAIL TO RESTO PM 32 PATH COMPS AFT MAINT 

RECIR PUMP 31 FAILS TO CONTINUE TO RUN 

RECIR PM 32 CIRC BKR 52/R2 DOESN'T OPER 

RECIC PM 31 CIRC BKR 52/RI DOESNT OPER 

RECIC PUMP 32 FAILS TO CONTINUE TO RUN 

SI-MOV-1802A DOES NOT OPEN ON DEMAND 

SI-MOV-1802B DOES NOT OPEN ON DEMAND 

SWOR CONTROL CIRCUIT NO OUTPUT 

RECIR PUMP 31 FAILS TO START ON DEMAND 

FAIL TO RESTO PM 31 PATH COMPS AFT MAINT

Probabfty 

1.20E-02 

2.50E-03 

2.50E-03 

3.47E-03 

4.77E-04 

6.21 E-04 

7.20E-04 

4.27E-04 

4.27E-04 

7.20E-04 

4.77E-04 

4.77E-04 

2.50E-03 

4.77E-04

6.21 E-04

Uncertainty Importance 

5.21 E-05 

5.19E-05 

5.19E-05 

5.12E-05 

4.91 E-05 

4.91 E-05 

4.91 E-05 

4.91 E-05 

4.91 E-05 

4.91 E-05 

4.91 E-05 

4.91 E-05 

4.91 E-05 

4.91 E-05

4.91 E-05

J-79
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J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

SWS-CKV-OO-SWI-4 

AFW-MAI-MA-33VLV 

CCW-CCF-CC-822 

AFW-CKV-CC-29-2 

SWS-CKV-CC-SWI-6 

SWS-XHE-RE-PMP36 

PPR-MOV-CC-RC535 

SWS-MDP-FR-PM34 

AFW-CKV-CC-BFD39 

SAS-RCS-00-SIl 

SAS-RCS-OO-SI2 

AFV-MOD-CC-ED311 

MSS-ADV-00-1 134 

MSS-MSV-00-MS13 1 

MSS-ADV-00-1 135

Descriptlon

SW PM 34 DIS CKV SWN-I-4 FAIL TO CLOSE 

PM 33 PATH VALVE IN TEST & MAINTENANCE 

CCF OF MOV AC-822A&B 

CHECK VALVE CT-29-2 FAILS TO OPEN 

PMP 36 DISC CHK VLV SWN-l-6 FAIL TO OPEN 

FAIL TO RESTORE PMP 36 AFTER MAINTENANCE 

BLOCK VALVE RC-MOV-535 DOES NOT OPEN 

SWN PUMP 34 FAILS TO CONTINUE TO RUN 

PM 33 DISC CHECK VLV BFD-39 FAIL TO OPEN 

SAS RELAY SII CONT FAIL TO CLOSE ON SI 

SAS RELAY S12 CONT FAIL TO CLOSE ON SI 

WALL EXH FAN 311 DAMPER FLS TO OPEN 

SG 31 MS-PCV-I 134 FAIL TO CLOSE 

MSIV MSI-31 FAILS TO CLOSE ON DEMAND 

SG 32 MS-PCV-1135 FAIL TO CLOSE

Probability 

1.00E-03 

2.30E-04 

2.64E-04 

8.54E-05 

1.00E-04 

4.97E-04 

5.00E-04 

5.90E-04 

8.54E-06 

3.OOE-04 

3.OOE-04 

3.OOE-03 

1.95E-03 

9.42E-04 

1.95E-03

Uncertality inportence 

4.90E-05 

4.83E-05 

4.66E-05 

4.32E-05 

4.31 E-05 

4.31 E-05 

4.20E-05 

4.1 8E-05 

4.15E-05 

4.11E-05 

4.11 E-05 

3.90E-05 

3.64E-05 

3.64E-05 

3.64E-05

.- 80



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event

AFW-SKV-O0-MS-42 

MSS-ADV-OO-1 137 

MSS-MSV-O0-MS132 

MSS-MSV-OO-MS133 

MSS-MSV-OO-MS134 

AFW-SKV-0-MS-41 

MSS-ADV-OO-1136 

AFV-MOD-CC-ED312 

CDS-AOV-OO-5 18 

EDG-GEN-HW-EDG3 1 

GAC4-EDG 

AFV-FAN-FR-EF312 

AFV-FAN-FS-EF311 

AFV-FAN-FS-EF312 

NR-CHGR35

Description

ABFPT SUPPLY VLV MS-42 FAIL TO CLOSE 

SG 34 MS-PCV-1 137 FAIL TO CLOSE 

MSIV MS 1-32 FAILS TO CLOSE ON DEMAND 

MSIV MS 1-33 FAILS TO CLOSE ON DEMAND 

MSIV MS 1-34 FAILS TO CLOSE ON DEMAND 

ABFPT SUPPLY VLV MS-41 FAIL TO CLOSE 

SG 33 MS-PCV-1136 FAIL TO CLOSE 

WALL EXH FAN 312 DAMPER FLS TO OPEN 

AOV 518 FAIL TO CLOSE ON DEMAND 

DG31 GENERATOR FAILURE 

RANDOM FAILURE OF EDO LEADING TO SBO 

WALL EXH FAN 312 FAILS TO CONT TO RUN 

WALL EXH FAN 311 FAILS TO START 

WALL EXH FAN 312 FAILS TO START 

FAILURE TO PROPERLY ALIGN BACKUP CHARGER

PerobalIty 

8.74E-04 

1.95E-03 

9.42E-04 

9.42E-04 

9.42E-04 

8.74E-04 

1.95E-03 

3.OOE-03 

2.OOE-03 

2.57E-02 

2.03E-03 

7.2OE-04 

3.OOE-04 

3.OOE-04 

1.00E-01

Uncertaluty Importance 

3.64E-05 

3.64E-05 

3.64E-05 

3.64E-05 

3.64E-05 

3.64E-05 

3.64E.05 

3.30E-05 

3.07E-05 

2.79E.05 

2.55E-05 

2.52E-05 

2.52E-05 

2.52E-05 

2.27E-05

J-81



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

EDO-MAI-MA-EDG31 

SWS-STR-PG-34 

VISO 

SAS-XLF-TE-SASB 

PRI 

AFW-XHE-FO-CITYW 

HHI-RCK-NO-SI3 1 

HHI-MAI-MA-MDP31 

HHI-MDP-FR-SI31 

HHI-XHE-RE-S3 1 

SAS-RCI-FE-SIIOP 

AC4-RCI-FE-UI-2A 

PPR-MOV-OO-RC535 

PPR-MOV-OO-RC536 

MRI

Desctiption

DG31 IN MAINTENANCE 

PMP 34 DISC STRAINER PLUGGED 

OPERATOR FAILS TO ISOLATE DURING ISLOCA 

SAS TRAIN B IN FUNCTIONAL TEST 

ATWS PRESSURE RELIEF 

OPER FAILS TO OPEN CITY WATER SUPPLY VLV 

SWGR CONTROL CIRCUIT NO OUTPUT 

SAFETY INJECT PUMP 31 IN TEST & MAINTENA 

PUMP Sl 31 FAILS TO CONTINUE TO RUN 

FAIL TO RESTOE MDP 31 PATH COMPS AFT MAI 

SAS RELAY Sll OPER COIL DOES NOT ENERG 

UV REL 27-1/2A DOES NOT ENERGIZE 

BLK VLV RC-MOV-535 FAILS TO CLOSE 

BLK VLV RC-MOV-536 FAILS TO CLOSE 

FAILURE OF MANUAL ROD INSERTION

Probabfity 

3.02E-02 

1.64E-04 

1.00E-01 

3.90E-03 

2.70E-01 

2.OOE-02 

2.50E-03 

1.73E-03 

6.82E-04 

1.38E-03 

1.30E-04 

3.12E-03 

3.OOE-03 

3.OOE-03 

2.OOE-01

Uncerbai Importance 

2.26E-05 

2.22E-05 

2.12E-05 

2.02E-05 

2.01 E-05 

1.92E-05 

1.62E-05 

1.62E-05 

1.62E-05 

1.62E-05 

1.28E-05 

1.26E-05 

1.21 E-05 

1.21 E-05 

1.18E-05

.2



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

EDG-ENG-FR-DG3 1R 

EDG-GEN-HW-EDG32 

HHI-XHE-RE-SI33 

HHI-RCK-NO-SI33 

HHI-MAI-MA-MDP33 

HHI-MDP-FR-SI33 

AFW-AOV-OO-1 1581 

AFW-AOV-OO-I 1582 

HHI-RCK-NO-856C 

HHI-MOV-CC-856G 

HtII-RCK-NO-856G 

HHI-RCK-NO-856E 

HHI-CRB-DN-S3 1 

MRI-SUCC 

B-IHR

Desciption

DG31 FAILS TO RUN 

DG32 GENERATOR FAILURE 

FAIL TO RESTOE MDP 33 PATH COMPS AFT MAI 

SWGR CONTROL CIRCUIT NO OUTPUT 

SAFETY INJECT PUMP 33 IN TEST & MAINTEN 

PUMP SI 33 FAILS TO CONTINUE TO RUN 

AOV LCV-1 158-1 DOES NOT CLOSE 

AOV LCV-l 158-2 DOES NOT CLOSE 

SI-MOV-856C CONTROL CIRCUIT NO OUTPUT 

SI-MOV-856G DOES NOT OPEN 

SI-MOV-S56G CONTROL CIRCUIT NO OUTPUT 

SI-MOV-S56E CONTROL CIRCUIT NO OUTPUT 

PM SI 31 CIRCUIT BKR 52/SI1 DOESN'T OPER 

SUCCESS OF MANUAL ROD INSERTION 

FAILURE TO RESTORE OSP IN 1 HOUR

Probablt" 

4.66E-03 

2.57E-02 

1.01 E-03 

2.50E-03 

1.09E-03 

6.82E-04 

2.38E-03 

2.38E-03 

2.50E-03 

3.05E-03 

2.50E-03 

2.50E-03 

4.27E-04 

8.O0E-01 

4.70E-01

Uncertbaty Importance 

1.13E-05 

1.12E-05 

1.02E-05 

1.02E-05 

1.02E-05 

8.52E-06 

8.35E-06 

8.35E-06 

8.10E-06 

8.10E-06 

8.10E-06 

8.10E-06 

7.66E-06 

7.25E-06 

6.95E-06

J-83



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

EDG-GEN-HW-EDG33 

AC4-RCS-OO-U6AX2 

HHI-RLY-NO-856E 

HHI-CRB-DN-SI33 

HHI-RLY-NO-856C 

SL-T2-SUCC 

EDG-MAI-MA-EDG32 

B-BAT-NDEP 

EDG-ENG-FR-DG32R 

PR2 

ORCS-MSLB 

SWS-MAI-MA-PM33 

CCW-MAI-MA-PM33 

NR-BORON-CORE 

RCS-X-iE-MC-PT402

Description

DG33 GENERATOR FAILURE 

UV RELAY 27-6A/X2 CT FAIL TO CLOSE 

SI-MOV-g56E RELAY VX NO OUTPUT 

PM SI 33 CIRCUIT BKR 52/S3 DOESN'T OPER 

SI-MOV-856C RELAY VX NO OUTPUT 

SEAL LOCA SUCCESS T2 

DG32 IN MAINTENANCE 

BATTERY DEPLETION 

DG32 FAILS TO RUN 

ATWS PRESSURE RELIEF 

OPER FAILS TO INITIATE LONG TERM RCS DEPR 

SWS MOTOR DRIVEN PUMP 33 IN MAINTENANCE 

CCMO DRIVEN PUMP 33 IN MAINTENANCE 

ERCENTAGE OF BORON PRECIPITATION DURING HL 

RCS PRE XTMER PT-402 MISCALIBRATION

Probablty 

2.57E-02 

7.20E-03 

3.OOE-04 

4.27E-04 

3.OOE-04 

1.00E+O0 

2.92E-02 

6.40E-03 

4.66E-03 

4.70E-01 

1.00E-01 

5.66E-02 

3.71 E-02 

1.00E-01 

7.98E-03

Uncertdsa Inportance 

6.95E-06 

6.46E-06 

6.44E-06 

6.44E-06 

6.44E-06 

5.95E-06 

5.47E-06 

5.25E-06 

5.21 E-06 

5.16E-06 

4.86E-06 

4.69E-06 

4.57E-06 

4.41E-06 

4.37E-06

.J 44



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

RCS-XHE-MC-PT403 

RHR-SD 

LHI-RCK-NO-730 

LHI-RCK-NO-731 

MS-RUPTURE-OC 

HHI-XHE-RE-SI32 

HHI-RCK-NO-SI32 

HHI-MDP-FR-SI32 

HHI-MAI-MA-MDP32 

OHR-S2 

OHR-SI 

SWS-CKV-OO-SWI-5 

AC4-RCS-OO-USAX2 

OHR-TI 

EDG-ENG-FR-DG33R

Description

RCS PRE XTMER PT-403 MISCALIBRATION 

FAILURE OF RHR SYSTEM 

AC-MOV-730 CONTROL CIRCUIT NO OUTPUT 

AC-MOV-73 I CONTROL CIRCUIT NO OUTPUT 

AIN STEAM LINE PPG RUPTURE FRACTION OUTSIDE 

FAIL TO RESTOE MDP 32 PATH COMPS AFT MAI 

SWGR CONTROL CIRCUIT NO OUTPUT 

PUMP SI 32 FAILS TO CONTINUE TO RUN 

SAFETY INJECT PUMP 32 IN TEST & MAINTENA 

OPERATOR FAILS TO INMATE HIGH HEAD RECI 

OPERATOR FAILS TO INMATE HIGH HEAD RECI 

SW PM 35 DIS CKV SWN-1-5 FAIL TO CLOSE 

UV AUX REL 27-5A/X2 CT FL TO CLOSE 

OPER FAILS TO NIT HIGH HEAD RECIRC -TI 

DG33 FAILS TO RUN

probability 

7.98E-03 

6.30E-03 

2.50E-03 

2.50E-03 

1.50E-01 

1.10E-03 

2.50E-03 

6.82E-04 

1.85E-03 

4.80E-04 

8.60E-04 

1 .OOE-03 

7.20E-03 

1.30E-02 

4.66E-03

Uncerl4-ty Importance 

4.37E-06 

4.37E-06 

4.37E-06 

4.37E-06 

4.22E-06 

4.17E-06 

4.17E-06 

4.17E-06 

4.17E-06 

3.97E-06 

3.97E-06 

3.80E-06 

3.59E-06 

3.58E-06 

3.31 E-06

J-85



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

SWS-BRK-ESS 

SL-TBF-B 

CCW-MOV-CC-822B 

EDG-RCK-NO-FOT32 

EDG-RCK-NO-FOT31 

EDG-MAI-MA-EDG33 

CSS-XHE-RE-PM32 

CFC-PND-CC-34DPD 

CFC-PND-CC-32DPD 

CFC-PND-CC-35DPD 

PPR-PHN-CC-RC535 

CFC-RCK-NO-FCU32 

CFC-XHE-RE-FCU32 

CFC-SOV-HW-1307 

CFC-SOV-HW-1306

Description

FLAG - BREAK IN ESSENTIAL SW PIPING 

SEAL LOCA DURING TB FLOODING 

MOV AC-822B FAIL TO OPEN 

FUEL OIL PMP 32 CNTL CKT NO OUTPT 

FUEL OIL PMP 31 CNTL CKT NO OUTPT 

DG33 IN MAINTENANCE 

FAIL TO RESTO PM 32 PATH COMPS AFT MAINT 

FCU 34 DAMPER D FAILS TO OPEN 

FCU 32 DAMPER D FAILS TO OPEN 

FCU 35 DAMPER D FAILS TO OPEN 

BLK VLV RC-MOV-535 SHUT DUE TO LEAK PORV 

SWGR CONTROL CIRCUIT NO OUTPUT 

FCU 32 FAILS TO RESTORE AFT T & M 

SOLENOID VALVE 1307 FAILS TO FUNCTION 

SOLENOID VALVE 1306 FAILS TO FUNCTION

Probability 

1.00E+O0 

1.30E-01 

6.62E-03 

2.50E-03 

2.50E-03 

2.31 E-02 

7.17E-03 

1.81 E-02 

1.81 E-02 

1.81 E-02 

1.00E+O0 

2.50E-03 

8.69E-04 

2.OOE-03 

2.OOE-03

Uncertainty Importance 

3.24E-06 

2.60E-06 

2.57E-06 

2.41 E-06 

2.37E-06 

2.32E-06 

2.31E-06 

2.27E-06 

2.17E-06 

2.17E-06 

2.10E-06 

2.08E-06 

2.08E-06 

2.08E-06 

2.08E-06



J4.1 Uncertainty Importance Basic Events Sorted by Uncertainty 
Importance

Event 

CFC-SOV-HW-1304 

CFC-SOV-HW-1303 

CFC-SOV-HW-1298 

CFC-SOV-HW-1 297 

CFC-RCK-NO-FCU34 

HHI-MOV-CC-i 835B 

CFC-XHE-RE-FCU34 

CFC-XHE-RE-FCU35 

CFC-MAI-MA-FCU35 

CFC-MAI-MA-FCU34 

CFC-MAI-MA-FCU32 

HHI-RCK-NO-1852B 

HHI-RCK-NO-1835B 

HHI-MOV-CC-1852B 

CFC-RCK-NO-FCU35

Deseriptlon

SOLENOID VALVE 1304 FAILS TO FUNCTION 

SOLENOID VALVE 1303 FAILS TO FUNCTION 

SOLENOID VALVE 1298 FAILS TO FUNCTION 

SOLENOID VALVE 1297 FAILS TO FUNCTION 

SWGR CONTROL CIRCUIT NO OUTPUT 

SI-MOV-i 935B DOES NOT OPEN 

FCU 34 FAILS TO RESTORE AFT T & M 

FCU 35 FAILS TO RESTORE AFT T & M 

FAN COOLING UNIT 35 UNAVIL DUE TO T & M 

FAN COOLING UNIT 34 UNAVIL DUE TO T & M 

FAN COOLING UNIT 32 UNAVA DUE TO T & M 

SI-MOV-1852B CONTROL CIRCUIT NO OUTPUT 

SI-MOV-1835B CONTROL CIRCUIT NO OUTPUT 

SI-MOV-1852B DOES NOT OPEN 

SWGR CONTROL CIRCUIT NO OUTPUT

Probablity 

2.OOE-03 

2.OOE-03 

2.OOE-03 

2.OOE-03 

2.50E-03 

3.05E-03 

8.69E-04 

8.69E-04 

2.67E-03 

2.86E-03 

3.96E-03 

2.50E-03 

2.50E-03 

3.05E-03 

2.50E-03

Uncertaty Importance 

2.08E-06 

2.08E-06 

2.08E-06 

2.0E-06 

2.08E-4 

2.08E-06 

2.08E-06 

2.08E-06 

2.08E-06 

2.08E-06 

2.08E-0 

2.08E-06 

2.08E-06 

2.08E-06 

2.08E-06

J-87



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

CSS-RCK-NO-866B 

CSS-RCK-NO-PM32 

PPR-PHN-CC-DMOTR 

DOEPR-S1 

OLR-S2-SUCC 

CCW-MOV-CC-822A 

FB-TAC6A 

ODEP-TB-SUCC 

ORCS-L-SUCC 

BI-TBF 

ODPR-S2 

LHR-PHN-PE-DECAY 

B-BAT-SUCC 

CCW-PUMP 

PPR-PHN-CC-RC536

Description

SI-MOV-866B CONTROL CIRCUIT NO OUTPUT 

SWGR CONTROL CIRCUIT NO OUTPUT 

PORV DEMAND TO OPEN DURING TRANSIENT 

FAIL TO DEPRESS DURING POST L)CA COOLDN 

SUCCESSFUL INITIATION LOW HEAD RECIRC -S2 

MOV AC-822A FAIL TO OPEN 

BLEED AND FEED INITIATION 

SUCCESSFUL DEPRESS DURING SBO 

SUCCESSFUL LONG TERM RCS DEPRESS 

TBF SPRAY DAMAGE FAILS 6.9KV SWGR 

OPERATOR DEPRESSURIZES RCS DURING SMALL B 

RECIRCULATION ON DECAY HEAT REMOVAL MODE 

SUCC RESTORATION OF CHARGERS AFTER SBO 

FLAG- CCW PUMP FAILURE 

BLK VLV RC-MOV-536 SHUT DUE TO LEAK PORV

Probability 

2.50E-03 

2.50E-03 

1.00E+O0 

3.1 OE-03 

1.00E+O0 

6.62E-03 

2.1 OE-02 

1.OOE+O0 

1.00E+O0 

5.OOE-01 

3.10E-03 

1.00E+0 

1.00E+0 

1.OOE+O0 

1.00E+O0

Uncertainty Importance 

1.40E-06 

1.40E-06 

1.16E-06 

1.10E-06 

1.05E-06 

1.03E-06 

9.86E-07 

9.64E-07 

8.38E-07 

6.77E-07 

6.14E-07 

5.64E-07 

5.58E-07 

4.96E-07 

3.44E-07

J-88



J4.1 Uncertainty Importance Basic Events
Sorted by Uncertainty 
Importance

Event 

B-25HR 

SGISO-SUCC 

CFC-MAI-MA-FCU3 I 

ORCS-MSLB-SUCC 

NR-CBV 

ARSW-TBF 

ARSW-TBF-SUCC 

RV-T5 

BI-TBF-SUCC 

OHR-T2-SUCC 

OLR-S 1-SUCC 

CCW-PIPE 

ARDG-TBF-SUCC 

SL-TBF-A-SUCC 

ODEP-S2-SUCC

Dewflption

FAILURE TO RESTORE OSP IN 2.5 HOURS 

SUCCESSFUL SO ISOLATION DURING SGTR 

FAN COOLING UNIT 31 UNAVA DUE TO T & M 

SUCCESSFUL LONG TERM DEPRESS DURING MSLB 

CONTROL BUILDING VENTILATION NON-RECOVERY 

FAILURE TO ALIGN APP R SWGR DURING TB FLOOD 

UCCESSFUL ALIGNMENT OF APP R SWGR DURING TB 

REACTOR VESSEL RUPTURE 

TBF SPRAY DAMAGE DOES NOT FAIL 6.9KV SWGR 

SUCCESSFUL INIT HIGH HEAD RECIRC -T2 

SUCCESSFUL INITIATION LOW HEAD RECIRC -SI 

FLAG-CCW PIPE BREAK 

SUCCESSFUL ALIGNMENT OF APP R DO DURING TBF 

NO SEAL LOCA 

SUCCESSFUL DEPRESS DURING S2

Probabf"y 

3.OOE-01 

1.OOE+O0 

8.13E-03 

9.OOE-01 

1.00E-01 

1.00E+O0 

1.00E+O0 

1 .OOE+O0 

5.OOE-01 

1 .W00O 

1.00E+O0 
I .OE+0 

1 .OOE.O0 

1 .OOE+O0 

1 .00E+O0 

I .00E+O0

Uncertainty Importance 

2.68E-07 

2.62E-07 

2.28E-07 

1.63E-07 

1.39E-07 

1.21 E-07 

1.21 E-07 

1.13E-07 

1.03E-07 

7.75E-08 

7.35E-08 

6.53E-08 

3.67E-08 

3.67E-08 

3.28E-08

J-89



J4.2 Uncertainty Importance Initiating Events Sorted by Uncertainty 

Importance

Event 

IE-TBF 

CCWS-ISLOCA-8 

CCWS-ISLOCA-5 

SIS-ISLOCA-858A 

CCWS-ISLOCA-4 

CCWS-ISLOCA-6 

CVCS-ISLOCA-2 

RHR-ISLOCA-6 

RHR-ISLOCA-7 

RHR-ISLOCA-8 

SIS-ISLOCA-3 

CCWS-ISLOCA-I 

IE-IACCW 

IE-4FP 

IE-IOFP

Description

TURBINE BUILDING FLOOD INITIATOR 

CCW SAMPLE HX ISLOCA 

CCW LINE 658 SI CHK VLV ISLOCA 

ISLOCA OCCURS AT CHK VLV 858A 

CCW LINE 336 SI CHK VLV ISLOCA 

CCW LN 149 OPRESS OF NR HX ISLOCA 

CVCS EXCESS LETDOWN LINE ISLOCA 

RHR LINE 337 ISLOCA 

RHR LINE 3042 ISLOCA 

RHR LINE 3043 ISLOCA 

SI LINE 16 ISLOCA 

CCW LINE 52A RCP THERMAL BARRIER ISLOCA 

RUPTURE OF IACCW LINE IN THE CONTROL BLDG 

BREAK IN 4-IN FIRE PROT LINE INIT 

BREAK IN 10-IN FIRE PROT LINE INIT

Frequency 

1.86E-06 

5.23E-06 

5.64E-08 

3.38E-08 

5.64E-06 

3.29E-06 

1.02E-06 

3.45E-08 

3.45E-08 

3.45E-08 

2.26E-07 

3.73E-08 

2.11 E-05 

2.29E-05 

2.62E-05

Uncertalnty Imporbance 

2.OOE-01 

1.40E-01 

1.00E-01 

1.00E-01 

1.OOE-01 

1.00E-01 

1.00E-01 

1.00E-01 

1.00E-01 

1.OOE-01 

1.00E-01 

1.00E-01 

9.84E-02 

9.84E-02 

9.84E-02
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J4.2 Uncertainty Importance Initiating Events
Sorted by Uncertainty 
Importance

DelcripthoEvent 

IE-4FP-A 

IE-3SW-AC 

IE-3SW 

IE-A 

IE-TDC32 

IE-TDC3 1 

IE-T4 

IE-S2 

IE-S1 

IE-T7 

IE-CCW 

IE-T5 

IE-SWS 

IE-TI 

IE-T2

Frequency 

6.88E-06 

2.91 E-06 

5.36E-06 

4.77E-04 

3.OOE-03 

3.OOE-03 

2.OOE-03 

9.14E-04 

9.14E-04 

5.OOE-03 

3.98E-04 

2.00E-03 

2.10E-03 

6.80E-02 

1.11 E+0

Uncertainty Importance 

9.32E-02 

8.38E-02 

8.38E-02 

8.08E-03 

1.25E-03 

8.47E-04 

7.61 E-04 

6.45E-04 

6.39E-04 

5.94E-04 

4.59E-04 

3.95E.04 

2.87E-04 

6.92E-05 

1.06E-05

J-91

BREAK IN 4-IN FIRE PROT LINE INIT 

BREAK IN 3-IN SW AC LINE INIT 

BREAK IN 3-IN SW LINE INIT 

LARGE BREAK LOCA INITIATOR 

LOSS OF 125V DC PP 32 INIT 

LOSS OF 125V DC PP 31 [NIT 

MAIN STEAM LINE BREAK INSIDE INIT 

SMALL BREAK LOCA INITIATOR 

INTERMEDIATE BREAK LOCA INITIATOR 

STEAM GEN TUBE RUPTURE INITIATOR 

LOSS OF CCW SYSTEM INITIATOR 

MAIN STEAM LINE BREAK OUTSIDE VC INIT 

LOSS OF SERVICE WATER SYSTEM INITIATOR 

LOSS OF OFFSITE POWER INITIATOR 

LOSS OF MAIN FW INITIATOR



J4.2 Uncertainty Importance Initiating Events Sorted by Uncertainty 

Importance

Deription

LOSS OF 480V BUS 6A INITIATOR 

TURBINE TRIP W/ FW AVAIL INITIATOR

Frequency 

3.OOE-03 

3.60E+00

Uncertnty Importowe 

6.90E-06 

2.50E-06

992

Event 

IE-TAC6A 

IE-T3
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Section KI 

INTRODUCTION 

This appendix describes the results of the analyses performed to predict the progression of 
severe accident sequences determined to be dominant contributors to core damage. These 
analyses sought to predict the containment pressure profile and the time at which the 
containment fails to help characterize source term releases.  

The thermal-hydraulic behavior of IP3 was analyzed using version 3.0B, Revision 16, of the 
Modular Accident Analysis Program for Pressurized Water Reactors (MAAP/PWR)'.  

The following scenarios were analyzed to provide insight into the phenomena and mechanisms 
pertinent to a severe accident progression.  

[1] A long-term station blackout scenario in which sufficient dc power is available to 
operate the AFW steam-turbine-driven pump and atmospheric dump valves for 4 
hours. No RCP seal LOCA occurs. After 4 hours, battery depletion is assumed to 
occur, stopping AFW flow to the steam generators.  

[2] A short-term station blackout scenario in which the AFW steam-turbine-driven pump 
is unavailable for secondary-side cooling.  

[3] A large LOCA scenario in which ECCS injection is successful until switch-over to 
long-term recirculation core cooling is attempted.  

[4] A long-term station blackout scenario with RCP seal failure after 30 minutes. The 
AFW system steam-turbine-driven pump is assumed to fail after 4 hours because of 
battery depletion.  

[5] A long-term station blackout scenario in which dc power is available to operate the 
AFW steam-turbine-driven pump and atmospheric dump valves for 4 hours and in 
which no RCP seal LOCA occurs. After 4 hours, battery depletion is assumed to 
stop AFW flow to the steam generators. AC power is restored 90 minutes after 
vessel breach.  

[6] A large LOCA scenario in which ECCS injection is successful until switch-over to 
long-term recirculation core cooling is attempted. No containment heat is removed 
by the containment fan coolers, containment spray system, or RHR heat exchangers.  

Fauske & Associates, Inc., "MAAP 3.0B Users manual," prepared for The Electric 
Power Research Institute, March 16, 1990.



[7] A small LOCA scenario in which ECCS injection and recirculation core cooling are 
unavailable. No containment heat is removed by containment fan coolers or RHR 
heat exchangers. However, containment sprays operate.  

[8] A long-term station blackout scenario in which dc power is available to operate the 

AFW steam-turbine-driven pump and atmospheric dump valves for 4 hours and in 

which no RCP seal LOCA occurs. After 4 hours, battery depletion is assumed to 

occur, stopping AFW flow to the steam generators. AC power is restored 90 minutes 

after vessel breach. To provide a more realistic coolant heat flux, the MAAP/PWR 

default parameter for flat plate critical heat flux was lowered from 0.14 to 0.015.  

This change reduces heat loss to the coolant and so allows core-concrete interaction 
to occur.  

[9] A short-term station blackout scenario in which the AFW steam-turbine-driven pump 

is unavailable for secondary-side cooling. No RCP seal LOCA occurs. After steam 
generator dryout, RCS boiloff results in core melt and vessel breach, followed by 
core-concrete interactions that will slowly pressurize the containment until it fails.  
Containment depressurization through a containment rupture area of 1 ft2 follows.  

[10] A long-term station blackout scenario in which dc power is available to operate the 
AFW steam-turbine-driven pump and atmospheric dump valves for 4 hours. No RCP 

seal occurs. After 4 hours, battery depletion occurs, stopping AFW flow to the steam 
generators. Subsequent RCS boiloff results in core melt and vessel breach, followed 
by core-concrete interactions that will slowly pressurize the containment until it fails.  

Containment depressurization through a containment rupture area of 1 Wt follows.  
AC power is restored 90 minutes after vessel breach.
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Section K2 

RESULTS 

K2.1 ACCIDENT SCENARIO 1 -- LONG-TERM STATION BLACKOUT 
WITHOUT AC POWER RECOVERY 

This accident scenario is initiated by a loss of offsite power. Subsequently, onsite emergency 
power is also lost. RCS integrity remains intact because no RCP seal LOCA occurs. AFW 
flow to the steam generators is initially provided by the steam-turbine-driven AFW pump.  
Make-up to the steam generators continues until, after 240 minutes, the dc batteries are 
completely depleted. Subsequently, the steam generators boil dry at 370 minutes (Figure 
K2. 1.1). Because no heat can be removed from the RCS to the secondary-side, RCS pressure 
increases from slightly below 2250 psia to 2470 psia (Figure K2.1.2). At an RCS pressure of 
2470 psia, further RCS pressure increases are limited by steam flow through the pressurizer 
safety relief valves. With RCS pressure cycling about the PORV setpoint, rapid RCS boil-off 
ensues (Figure K2.1.3) and the core is uncovered at 433 minutes. Once uncovered, the core 
starts to heat up and the metals within it interact with steam, producing hydrogen.  

Debris from the core melt progression will relocate and accumulate on the core support plate 
W until, at 585 minutes, the plate fails. Subsequently, continued debris relocation into the lower 

region of the reactor vessel leads to vessel failure via a failed instrument penetration at 593 
minutes.  

The containment pressure during this accident sequence is shown in Figure K2.1.4. The 
containment pressure rises after the primary relief tank disk ruptures at 386 minutes. A 
second containment pressure rise occurs after vessel breach, a rapid containment rise from 
35.1 psia to 51.2 psia being predicted by MAAP/PWR. Sustained core-concrete interactions 
from decay heat will then slowly pressurize the containment until containment failure results 
at 47 hours. Containment depressurization through a containment leak area of 0.1 ft2 follows.  

Hydrogen production history is depicted in Figure K2.1.5: about 1140 lbs of hydrogen are 
produced in-vessel and about 1260 lbs is produced ex-vessel (during core-concrete 
interactions). However, the hydrogen does not burn because the containment atmosphere is 
steam inerted and, in the absence of ac power, no ignition sources are present.
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Figure K2.1.1 Accident Scenario I - Steam Generator Water Level 
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Figure K2.1.2 Accident Scenario I - RCS Pressure 
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Figure K2.1.3 Accident Scenario I - RCS Water Level 
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Figure K2.1.4 Accident Scenario I - Containment Pressure 
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Figure K2.1.5 Accident Scenario I - Hydrogen Production 
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K(2.2 ACCIDENT SCENARIO 2 -- SHORT-TERM STATION 
* BLACKOUT WITHOUT AC POWER RECOVERY 

In terms of steam generator, RCS and containment behavior, this accident scenario differs 
from Accident Scenario 1 only in event timing. Steam generator level, RCS pressure and 
water level, containment pressure, and hydrogen production history are shown in Figures 
K2.2.1 -K2.2.5.  

0 K-9
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Figure K2.2.1 Accident Scenario 2 - Steam Generator Water Level
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Figure K2.2.2 Accident Scenario 2 -. RCS Pressure
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Figure K2.2.3 Accident Scenario 2-- RCS Water Level 
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Figure K2.2.4 Accident Scenario 2 - Containment Pressure 
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Figure K2.2.5 Accident Scenario 2 - Hydrogen Production 
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K2.3 ACCIDENT SCENARIO 3 -- LARGE LOCA WITH 
RECIRCULATION CORE COOLING FAILURE 

A large LOCA is initiated by a reactor coolant hot leg pipe rupture at the 67-ft elevation 
(34 feet from the bottom of the reactor vessel head). Because of the size of rupture, the RCS 
depressurizes very rapidly (Figure K2.3.1). Low RCS pressure (<675 psia) causes the 
accumulators to discharge, the accumulators emptying in 54 seconds. Because pressurizer 
water level decreases rapidly, both high- and low-head safety injection systems initiate to 
provide adequate core cooling, maintaining RCS water level at the break elevation. Upon 
RWST depletion, switch-over to long-term recirculation fails and is considered non
recoverable. The ensuing RCS boil-off (Figure K2.3.2) leads to the core being uncovered and 
core damage. Because of metal-water reactions, hydrogen is produced.  

Support plate failure is predicted to occur at 273 minutes because of debris relocation and 
accumulation on the core support plate. Lower head vessel failure occurs 8 minutes later.  

Containment pressure to this accident sequence is shown in Figure K2.3.3. The containment 
pressure rises to 42 psia after the initial RCS blowdown and then decreases to 17 psia, 
because of containment fan cooler and spray operation and steam condensation on the 
containment concrete structures. After the failure of recirculation core cooling at 59 minutes, 
the ensuing core boil-off generates sufficient steam and hydrogen to raise the containment 
pressure to 23 psia. After RCS boil-off, steam and hydrogen generation rates decrease, 'h allowing the containment fan coolers to lower the containment pressure to 20 psia. A final 
containment pressure rise from 20 psia to 28 psia occurs at vessel breach as the core debris 
reacts with water in the reactor pit. The reactor pit water level drops rapidly from 25 feet to 
0.12 feet over a 5 minute period after vessel breach (Figure K2.3.4).  

The hydrogen production history predicted by MAAP/PWR is depicted in Figure K2.3.5. The 
total amount of hydrogen produced in-vessel is about 872 lbs. Ex-vessel hydrogen 
production, however, is only about 15 lbs because the core debriszinside the reactor pit is 
quenched by water present at the time of vessel breach. MAAP/PWR also predicts that no 
hydrogen burns will occur at vessel breach.
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Figure K2.3.1 Accident Scenario 3 - RCS Pressure 
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Figure K2.3.2 Accident Scenario 3-- RCS Water Level 
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Figure K2.3.3 Accident Scenario 3 - Containment Pressure 
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Figure K2.3.4 Accident Scenario 3-- Reactor Pit Water Level 
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Figure K2.3.5 Accident Scenario 3 -- Hydrogen Production
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K2.4 ACCIDENT SCENARIO 4 - LONG-TERM :STATION BLACKOUT 
WITH RCP SEAL LOCA AND NO AC POWER RECOVERY 

This accident scenario is initiated by loss of offsite power with a subsequent loss of onsite 
emergency power. AFW flow to the steam generators is provided by the steam-turbine-driven 
AFW pump. RCS integrity is breached because of RCP seal failure after 30 minutes. Make
up to the steam generators continues until, after 240 minutes, the dc batteries are completely 
depleted. For the first 30 minutes, RCS pressure is similar to that predicted for Accident 
Scenario 1. After RCP seal failure, however, RCS pressure falls to 700 psia. (Figure K2.4. 1).  
Because the SBO renders all core make-up systems unavailable, RCS inventory will decrease 
(Figure K2.4.2) and the core is uncovered at 165 minutes (or 135 minutes after RCP seal 
failure). Once the core is uncovered, it starts to heat up and the metals within it interact with 
the steam, producing hydrogen.  

Debris from the core melt progression will accumulate on the core support plate such that, at 
326 minutes, the plate fails. Upon plate failure, RCS pressure increases from 700 psia to 
1050 psia. Continued debris relocation into the lower region of the reactor vessel leads to 
vessel failure, via a failed instrument penetration, at 335 minutes.  

The steam generator water level response is depicted in Figure K2.4.3. Although the AFW 
steam-turbine-driven pump is assumed to fail upon battery depletion, rapid steam generator 
boil-off does not occur because the RCP seal LOCA removes sufficient heat from the RCS to 
lessen heat transfer from the primary to secondary-side. MAAP/PWR predicts steam 
generator dryout after 41.8 hours.  

Containment pressure during this accident sequence is shown in Figure K2.2.4. Containment 
pressure slowly increases from the onset of the SBO event until vessel breach, at which time a 
pressure spike from 30.9 psia to 42.0 psia is predicted by MAAP/PWR. Sustained core
concrete interactions from decay heat will slowly pressurize the containment until containment 
failure results at 40 hours. Containment depressurization follows through a containment leak 
area of 0.1 fF.  

The hydrogen production history is depicted in Figure K2.4.5. About 942 lbs of hydrogen is 
produced in-vessel and about 680 lbs of hydrogen is produced ex-vessel during core-concrete 
interactions. However, the hydrogen does not bum because the containment atmosphere is 
steam inerted and, without ac power, no ignition sources are present.
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Figure K2.4.1 Accident Scenario 4 - RCS Pressure 
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Figure K2.4.2 Accident Scenario 4 -- RCS Water Level 
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Figure K2.4.3 Accident Scenario 4 -- Steam Generator Water Level 
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Figure K2.4.4 Accident Scenario 4 - Containment Pressure 
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Figure K2.4.5 Accident Scenario 4 - Hydrogen Production 
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' 1K2.5 ACCIDENT SCENARIO 5 -- LONG-TERM STATION BLACKOUT 
WITH AC POWER RECOVERY AFTER VESSEL BREACH 

In terms of RCS and containment behavior, this accident scenario is essentially identical to 
Accident Scenario 1 until after vessel breach. However, 90 minutes after vessel breach 
(712 minutes from accident initiation), ac power is restored and containment sprays start to 
operate in their injection mode. Initially, the RWST provides the water inventory; after 
RWST depletion, containment recirculation spray is aligned through the RUR heat exchangers 
with the containment sumps as the source of water. Other ECC or containment heat removal 
systems are not restored, however.  

Containment pressure during this accident sequence is shown in Figure K2.5. 1. The 
containment pressure rises after the primary relief tank disk ruptures at 417 minutes. A 
second rapid containment pressure rise from 35.1 to 51.2 psia occurs after vessel breach.  
After restoration of ac power and actuation of the containment spray system at 712 minutes, 
containment pressure decreases to 27.4 psia. Following RWST depletion, containment spray 
recirculation is aligned by 843 minutes. However, without containment heat removal (no 
RHR heat exchangers or fan coolers are available), containment pressure increases until 
containment failure results at 43 hours. Containment depressurization through a containment 
leak area of 0. 1 ft2 follows.
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Figure K2.5.1 Accident Scenario 5 - Containment Pressure 
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K2.6 ACCIDENT SCENARIO 6 -- LARGE LOCA WITH 
RECIRCULATION CORE COOLING AND CONTAINMENT HEAT 
REMOVAL FAILURES 

In terms of early RCS and containment behavior, this accident scenario is similar to Accident 
Scenario 3 (Section K2.3), except that containment heat removal is unavailable. Thus, unlike 
Accident Scenario 3, late containment overpressurization failure occurs.  

Containment pressure during this accident sequence is shown in Figure K2.6.1. Containment 
pressure rises to 44 psia after the initial RCS blowdown and then decreases to 31 psia, 
because of steam condensation on the containment concrete structures. After recirculation 
core cooling failure at 88 minutes, the ensuing reactor coolant boil-off and core melt generates 
sufficient steam and hydrogen to raise the containment pressure and cause it to fail at 25 
hours. Containment depressurization through a containment leak area of 0.1 ft2 follows.
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Figure K2.6.1 Accident Scenario 6 - Containment Pressure 
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. 1K2.7 ACCIDENT SCENARIO 7 -- SMALL LOCA WITH ECCS FAILURE 

A small LOCA is initiated by a reactor coolant hot leg pipe break at the 67-ft elevation. The 
RCS depressurizes slowly (Figure K2.7. 1). Operation of the AFW system provides 
secondary-side cooling (Figure K2.7.2) and augments RCS depressurization. As pressurizer 
pressure decreases, both high- and low-head safety injection systems receive an initiation 
signal for core cooling. However, no injection or recirculation core cooling is available. The 
ensuing boil-off of reactor coolant leads to the core being uncovered at 49 minutes (Figure 
K2.7.3) and subsequent core damage. Because of metal-water reactions, hydrogen is 
produced.  

Support plate failure is predicted to occur at 137 minutes because of debris relocation and 
accumulation on the core support plate. The lower head of the vessel fails 8 minutes later.  

The containment response during this accident sequence is shown in Figure K2.7.4.  
Containment pressure rises slowly because of the evolution of steam and hydrogen that 
accompany the leakage of reactor coolant into the containment and reactor coolant boil-off in 
the core. At vessel breach, containment pressure is 36 psia. Following vessel breach, as the 
core debris reacts with water in the reactor pit, containment pressure rises to 39 psia. The 
resulting pressure spike will actuate the containment spray system (containment pressure >3 7.6 
psia), which will lower containment pressure to 26 psia. After RWST depletion, containment 

* recirculation spray is aligned, but, because the RHR heat exchangers are unavailable for decay 
heat removal, continued steam and hydrogen generation will raise the containment pressure 
until containment failure results at 29 hours. Containment depressurization through a 
containment leak area of 0.1 ft2 follows.  

The hydrogen production history predicted by MAAP/PWvR is depicted in Figure K2.7.4.  
About 799 lbs of hydrogen is produced in-vessel and about 486 lbs of hydrogen is produced 
ex-vessel during core-concrete interactions.
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Figure K2.7.1 Accident Scenario 7 - RCS Pressure 
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Figure K2.7.2 Accident Scenario 7 - Steam Generator Water Level 
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Figure K2.7.3 Accident Scenario 7 -- RCS Water Level 
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Figure K2.7.4 Accident Scenario 7-Containment Pressure 
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Figure K2.7.5 Accident Scenario 7 - Hydrogen Production 
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K(2.8 ACCIDENT SCENARIO 8 -- LONG-TERM STATION BLACKOUT 
WITH AC POWER RECOVERY AFTER VESSEL BREACH AND 
LOWER FLAT PLATE CRITICAL HEAT FLUX 

This accident scenario differs from Accident Scenario 5 only in that the coolant heat flux 
parameter for flat plat critical heat flux (FCHF) is reduced from 0.14 for Accident Scenario 5 
to a more realistic 0.015 here. This change reduces heat loss to the coolant and so allows 
core-concrete interactions to occur. The occurrence of core-concrete interactions impacts 
fission product release. However, the overlaying water pool provided by containment spray 
operation will provide some decontamination.  

K(2.9 ACCIDENT SCENARIO 9 -- SHORT-TERM STATION 
BLACKOUT WITHOUT AC POWER RECOVERY AND 
CONTAINMENT RUPTURE FAILURE 

This accident scenario is essentially identical to Accident Scenario 2 until containment failure.  
However, this accident scenario postulates a rupture containment failure mode with a leak area 
of 1.0 ft2. The resulting containment depressurization is depicted in Figure K2.9. 1.  

K(2.10 ACCIDENT SCENARIO 10 -- LONG-TERM STATION 
BLACKOUT WITH AC POWER RECOVERY AFTER VESSEL BREACH 
AND CONTAINMENT RUPTURE FAILURE 

This accident scenario is essentially identical to Accident Scenario 5 until containment failure.  
However, this accident scenario postulates rupture as the containment failure mode with a leak 
area of 1.0 ft2. The resulting containment depressurization is depicted in Figure K2. 10.1.
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Figure K2.9.1 Accident Scenario 9 - Containment Pressure
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Figure K(2.10.1 - Accident Scenario 10 - Containment Pressure 
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K(2.11 SUMMARY OF RESULTS 

The predicted response to postulated accident scenarios determined to be significant 
contributors to the core damage frequency is summarized in Tables K2. 1.1 and K2. 11.2.
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Table K2.11.1

Summary of Events Timing for Accident Scenarios

K-41

Accident Time Core Fuel Temp. Support Reactor Containment Containment Zr Reacted 
Scenario Uncovered > 2200'F Plate Vessel Pressure Pressure In Vessel 

(mins) (mins) Failure Breach > 115 psia > 140 psia (%) 
(mins) (mins) (mins) (mins) 

1 433 516 585 593 1326 2802 58 

2 134 187 241 249 858 2058 47 

3 0.47 193 273 281 NA NA 43 

4 165 240 326 335 1146 2388 48 

5 433 516 585 593 2136 2508 58 

6 0.47 239 324 332 1134 1488 45 

7 49 76 137 145 1368 1716 42 

8 434 516 589 598 2136 2514 48 

9 134 187 241 249 858 2058 47 

10 433 516 585 593 2136 2508 58



Table K2.11.2 

Summary of Predicted Quantities for Accident Scenarios

K-42

Accident In-Vessel Ex-Vessel RCS Containment Peak Containment 
Scenario H2 Production H2 Production Pressure at Pressure Containment Pressure Rise 

(Ibs) (Ibs) Vessel Before Vessel Pressure at Vessel 
Breach Breach After Vessel Breach 
(psia) (psia) Breach (psia) 

(psia) 

1 1140 1260 2430 35.1 51.2 16.1 

2 1130 2020 2470 34.2 50.7 16.5 

3 872 15 20 19.5 28.1 8.6 

4 942 680 1050 30.9 42.0 11.1 

5 1140 23 2430 35.1 51.2 16.1 

6 879 10 50 50.0 61.0 11.0 

7 799 486 440 36 39 3 

8 937 32 2470 33.4 46.1 12.7 

9 1130 2020 2470 34.2 50.7 16.5 

10 1140 23 2430 35.1 51..2 16.1

0
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Section Li

INTRODUCTION 

The methodology and terms used in the source term algorithm are described in Section 4.8.  
In this appendix, the calculation of source term parameter values from MAAP calculations is 
described.



Section L2

INPUT DATA 

The input data for the calculation of the source term algorithm parameter values are the 
output files from the MAAP runs [1,2]. The specific runs are as follows: 

Scenario #2 

- Station blackout 
- High RCS pressure at the onset of core damage 
- AC power not recovered 
- Sprays unavailable 
- Containment heat removal unavailable.  
- Leak failure of containment.  

Scenario #5 

- Station blackout 
- Auxiliary feedwater available 
- High RCS pressure at the onset of core damage 
- AC power recovered before containment failure 
- Sprays available.  
- Containment heat removal unavailable.  
- Leak failure of containment.  

Scenario #6 

- Large break LOCA 
- Low RCS pressure at the onset of core damage 
- Sprays unavailable 
- Containment heat removal unavailable 
- Leak failure of containment.  

Scenario #7 

- Small break LOCA 
- Low-high RCS pressure at the onset of core damage 
- Sprays available 
- Containment heat removal unavailable 
- Leak failure of containment 
- Critical heat flux (FCHF) above the debris in the cavity



lowered to 0.015 MW/m2 .

Scenario #8 

- As scenario #5 except that critical heat flux (FCHF) above 
the debris in the cavity lowered to 0.015 MW/m2.  

Scenario #9 

- Short term station blackout 
- High RCS pressure at the onset of core damage 
- AC power not recovered 
- Sprays unavailable 
- Containment heat removal unavailable 
- Containment ruptures (i.e., a break of 1 ft2 area).  

Scenario #10 

- As scenario #5 except that containment fails by rupture (i.e., break of 1 ft2).



Section L3

ASSUMPTIONS 

The assumptions made in calculating the source term algorithm parameter values are: 

0 The release of in-vessel fission products is complete before vessel failure.  

0 The DF for most aerosols is not specific to fission product (i.e., the DF for tellurium is 
applicable to cesium, etc.).  

0 Late and early events are defined relative to the time of vessel failure. Containment 
failure or spray operation at or before vessel failure is defined as an early event.  
Containment failure or spray operation after vessel failure is defined as a late event.  
No absolute time references are used.  

0 Consequences of natural deposition and sprays decontamination mechanisms are very 
difficult to distinguish. Therefore, approximations must be made to determine the 
range of the values possible for a given calculation.
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Section L4 

ANALYSIS METHODS AND CALCULATIONS 

RFs and DFs are calculated in a manner consistent with their definitions: RFs are calculated 
by dividing the release by the initial mass; DFs are calculated by dividing the mass entering a 
volume by the mass leaving that volume (e.g., DFVSL is the ratio of released mass in-vessel to 
the mass in the containment at vessel failure). This method for calculating RFs and DFs from 
the MAAP output data is described for each source term algorithm parameter.  

In-vessel Release Fraction (RFv) 

RF =Inv Relf 

Iv Initialf 

where, 

Inv Relf = The final isotope mass in-vessel release,

Initialf = The initial isotope.  

Decontamination Factor for the RCS (DFvsL) 

Inv Relv 
DFVsL = 

Contv

where,

Inv Rely = The isotope mass in-vessel release at vessel 
failure, 

Cont, = The isotope mass in the containment at vessel 
failure.



Ex-vessel Release Fraction (RFcc)

Exv Relf 
c Initialf

where,

Exv Relf = The final isotope mass ex-vessel release.  

Revolatilization Release Fraction (RFv) 

RFREV = PS v - PSf 
PSv 

where, 

Psf = The final isotope mass in the primary system, 

Ps, = The isotope mass in the primary. system at vessel 
failure.  

Decontamination Factor for the Overlying Pool (DFpoi)

DFpooL = E Exv Reif 
Exv Relf - Total FP in pool

where, 

total FP in pool = The total fission product removal for the containment water pool.  

Decontamination Factor for Containment and Sprays for Ex-vessel Releases (DFCON 
and DFspy) 

Exv Relf 
DFLcoNTANDLSPRY - Fo Cf 

Fromn Ctf

where,
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from Ctf = The final isotope mass released to the 
environment.  

Decontamination Factor for Containment and Sprays for In-vessel Releases (DFECON and 
DFESPY) 

If no ex-vessel release has occurred: 

Inv Relf 
DFEcoNTANDESPRY  In- Rl 

From Ctf 

If ex-vessel release has occurred: 

[1] Calculate the revolatilization release to the environment (Rrv).  

[2] Calculate the ex-vessel release to the environment (Ri).  

[3] Calculate the in-vessel release to the environment as follows: 

From Ctf 
- Initialf - RRV 

[4] Calculate the combined DF due to sprays and the containment as follows: 

= RF1 v 
DFEcoNTANDESPY = FV 

DFvs L * Riv



Section L5

RESULTS AND CONCLUSIONS 

For each MAAP run, a description of the accident scenario, a summary of the key events, and 
an excerpt of results from the IMAAP output are presented. Following this, the calculations of 
the RFs and DFs for each MAAP run are presented. All RFs were calculated for the fission 
product species represented in the CET. The DFs were calculated using several fission 
product species, but predominately CsI and CsOH. The values of the source term algorithm 
parameters, estimated for each accident scenario modeled using MAAP, were used to quantify 
the CET.



Caculation of RF's and DF's for IP3 MAAP Runs 
Accident Progression Scenario # 2 

Description of Sequence 

- Station Blackout event 
High RCS pressureat the onset of core damage 

- AC power is not recovered 
- Containment sprays are unavailable 
- Containment heat removal is unavailable 

Key Results of Calculation 

- Steam generators dryout 96 min 
- Core uncovery 134 min 
- Support plate failure 241 min 
- Reactor vessel failure 249 min 
- Containment failure (Leak) 36 hrs 

Fission Product Mass After Vessel Failure

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES: 

BALANCE 1 - TOTAL MASS AS USED BY MAAP 

BALANCE 2 - IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 
S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT:

NOBLES 

336.49980 

336.49880 

336.50000 

0.00000 

0.00000 

20.63262 

0.00000 

315.86300 

336.49880 

0.00000 

0.00415 

BAO 

85.23715 

85.23715 

85.23479 

0.00000 

81.73388 

3.18078 

0.00000 

0.32249 

3.50327 

0.00000 

0.00000

CSI 

29.82664 

29.82650 

29.82595 

0.00000 

2.91176 

24.41388 
0.00000 
2.50095 

26.91473 
0.00000 
0.00004 

LA203 

500.38050 

500.38050 

500.36570 

0.00000 

500.06610 

0.26177 

0.00000 

0.05258 

0.31435 

0.00000 

0.00000

TEO2 

0.00000 
0.00000 

-0.00103 

0.00000 
0.00000 

0.00000 
0.00000 
0.00000 

0.00000 
0.00000 

0.00000 

CEO2 

203.66330 

203.66330 

203.65720 

0.00000 

203.53540 

0.10655 

0.00000 

0.02140 

0.12794 

0.00000 

0.00000

TIME- 15635.7500 SECONDS 
4.34326500 HOURS

SRO 
71.19073 

71.19073 

71.18863 

0.00000 
70.91673 

0.24955 
0.00000 

0.02446 

0.27401 
0.00000 

0.00000 

SB 

1.04101 
1.04101 
1.04098 

0.00000 
0.61169 

0.27585 
0.00000 

0.15348 
0.42932 

0.00000 
0.00000

M002 
260.64260 

260.64260 

260.63540 

0.00000 

215.43130 

41.60079 

0.00000 

3.61047 

45.21129 

0.00000 

0.00004 

TE2 

31.04145 

31.04145 

31.04062 

0.00000 

31.04145 

0.00000 

0.00000 

0.00000.  

0.00000 

0.00000 

0.00000

CSOH 
196.20710 
196.20680 

196.20220 

0.00000 
19.15427 

163.38130 

0.00000 

13.67131 
177.05250 

0.00000 
0.00021 

U02 

101205.40000 

101205.40000 

101205.50000 

0.00000 

101205.40000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000



Fission Product Mass at Run Termination

PS/PZR CONDITIONS: TIME- 172800.0000 SECONDS 

48.00001000 HOURS

FISSION PRODUCT MASS BALANCES: 

BALANCE 1 = TOTAL MASS AS USED BY MAAP 

BALANCE 2 = IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. 1: 

BAL. 2: 

INITIAL: 

'CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT:

NOBLES 

336.51200 

336.49880 

336.50000 

0.00000 

0.00000 

0.01210 

0.00000 

26.56261 

336.49880 

75.71734 

309.93730 

BAO 

85.23653 

85.23674 

85.23479 

0.00000 

81.72594 

3.18093 

0.00000 

0.32456 

3.50327 

0.00753 

0.00510

CSI 
29.82640 

29.82650 

29.82595 

0.00000 
1.19890 

23.96885 

0.00000 
3.73915 

26.91473 
1.71286 
0.91950 

LA203 

500.37670 

500.37670 

500.36570 

0.00000 

500.06140 

0.26178 

0.00000 

0.05314 

0.31435 

0.00093 

0.00033

TE02 

20.89896 

20.89902 

20.90330 

0.00000 

0.00000 
2.12691 

0.00000 

14.46414 
0.00000 

20.89902 

4.30790 

CEO2 

203.66430 

203.66430 

203.65720 

0.00000 

203.52530 

0.10664 

0.00000 

0.03130 

0.12794 

0.01105 

0.00105

SRO 

71.19114 
71.19115 

71.18863 

0.00000 
70.90581 

0.24962 

0.00000 

0.03469 

0.27401 

0.0.1134 
0.00102 

SB 

1.04083 

1.04083 

1.04098 

0.00000 
0.59242 

0.21130 
0.00000 
0.19058 

0.42932 
0.01909 

0.04652

M002 

260.63120 
260.63170 

260.63540 

0.00000 

215.42040 

41.59998 

0.00000 

3.59457 

45.21129 

0.00002 

0.01621 

TE2 

14.29202 

14.29201 

14.29550 

0.00000 

14.18925 

0.00000 

0.00000 

0.08782 

0.00000 

0.10277 

0.01494

CSOH 

196.20490 

196.20690 

196.20220 

0.00000 
0.78141 

158.35570 

0.00000 

28.29259 

177.05250 

18.37296 
8.77516 

U02 

101205.40000 

101205.40000 

101205.50000 

0.00000 

101205.30000 

0.00500 

0.00000 

0.05759 

0.00000 
0.07480 

0.01220

FRACTION OF DECAY HEAT IN CORIUM & FISSION PRODUCTS 

IN CORE : 0.00000000 

IN RELEASED FISSION PRODUCTS : 0.29198810 
CORIUM IN PRIMARY SYSTEM : 0.00000000 

CORIUM IN COMPARTMENT A : 0.00000000 

B : 0.16663790 

C : 0.54137750 

TOTAL FRACTION : 1.00000300

OADDITIONAL FIGURES-OF-MERIT OF THIS RUN 

FRACTION OF CLAD REACTED IN-VESSEL IS 0.546 
OTOTAL H2 BURNED IN CAVITY (KG): 9.  

OTOTAL H2 BURNED IN CONTMT. OUTSIDE CAVITY (KG): 449.  
OINTEGRATED CONCRETE AEROSOL PRODUCTION IS 7.5717E+01 KG 
0SUMMARY OF FISSION PRODUCT REMOVAL MECHANISM EFFICIENCIES IN PRIMARY SYSTEM, CONTMT, AND AUX BLDG: 

TOTAL FP REMOVAL (KG) DUE TO GRAV. SETL. IS 1.0541E+03 1.2894E+02 0.OOOOE+00 
TOTAL FP REMOVAL (KG) DUE TO STEAM CONDENSATION IS 0.OOOOE+00 2.2772E+01 O.OOOOE+00 
TOTAL FP REMOVAL (KG) DUE TO IMPACTION IS O.OOOOE+00 3.3722E+00 0.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO THERMOPHORESIS IS 1.8097E+00 1.0945E+01 0.OOOOE+00 
TOTAL FP REMOVAL (KG) DUE TO DECONTAMINATION IN CONTMT WATER POOLS IS 0.OOOOE+00 

0SUMMARY OF FISSION PRODUCT REMOVAL IN ICE CONDENSER: 

TOTAL FP REMOVAL DUE TO GRAV. SET. IN ICE COND. IS 0.OOOOE+00 KG; REMOVAL DUE TO CONDENSATION IS 

O.OOOOE+O0 KG 
TOTAL FP REMOVAL DUE TO IMPACTION IN ICE COND. IS 0.OOOOE+00 KG
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Caculation of RF's and DF's

RFiv 

Results:

NG 336.4988=1 336.5000 

177.0525 
CsOH 177052 = 0.902 

196.2022

DFvsl 

After Vessel Failure: 

CsI 26.91473 = 10.762 

2.50095

CsI 26.91473 -0.902 
29.82595 

SRO - 0.27401 = 0.004 
71.18863

177.0525 
CsOH 177052 = 12.951 

13.67131

0 T0 =0 TeO2 20.9033

0.2741 
SRO 0.274 = 11.206 

0.02446

RFmcci 

Results:

CsI 1.71286 =0.588 
(29.82595 - 26.91473)

TeO2 20.899 
(20.9033 - 0.0)

CsOH 18.37296 -0.959 SRO 0.01134 = 1.599-10 -4 

(196.2022 - 177.0525) (71.1886 - 0.27401) 

RFrev 

From final results and results immediately after vessel failure:

24.41388- 23.96885 
CsI =0.018 

24.41388
CsOH 163.3813 - 158.3557 =0.031 

163.3813'

Results:

No fission product removal due to overlying pool.  

DFLcont and Lspry 

Finally: 

No late sprays, so spray DF = 1.0

20.89902 
TE02 =4.851 

4.3079

0.07480 
U02 04 =6.131 

0.0122
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DFecont and espry 

Assume DFIcont applies to Csl and CsOH 

No early sprays so spray DF = 1.0 

CSI Rrev [0.902. (1 - 1)] 0.018 

10.762 (4.851-1-1) 

Rmci (1 - 0.902). 0.588 
(4.851- 1.1) 

0.9195 
Riv - 0.003 - 0.012 

29.82595

Rrev = 0.003 

Rmcci =0.012 

Riv =0.016

DFiv '-902 DFiv = 56.375 
0.016 

DFecont 56.375 DFecont = 5.238 
(10.762.1)

Rrev := [0.902- (1 12.95 4.0.031 
12.951/ (4.851.1.1)

0.959 
Rmcci (1 - 0.902). .959 

(4.851.1-1) 

Riv - 8.77516 -0.005 - 0.019 
196.2022 

DFiv 0.902 DFiv = 42.952 
0.021 

DFecont:= 42952 DFeont = 3.317 
(12.951.1)

Rmcci =0.019 

Riv = 0.021

L-12
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Caculation of RF's and DF's for IP3 MAAP Runs 
Accident Progression Scenario # 5 

Description of Sequence 

- Long Term Station Blackout event 
- High RCS pressureat the onset of core damage 
- AC power is not recovered 
- Containment sprays are available late 
- Containment heat removal is not available 

Key Results of Calculation

- Aux feedwater off 240 min 
- Core uncovery 433 min 
- Support plate failure 585 min 
- Reactor vessel failure 593 min 
- Sprays on 608 min 
- Containment failure (Leak) 42 hrs 

Fission Product Mass After Vessel Failure 

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES:

BALANCE 1 
BALANCE 2 

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. 1 : 
BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT:

TIME- 36069.4500 SECONDS 

10.01929000 HOURS

- TOTAL MASS AS USED BY MAAP 
- IN FUEL + INTEGRATED RELEASE FROM FUEL

NOBLES 

336.50020 

336.49970 

336.50000 

0.00000 

0.00000 

27.06237 

0.00000 

309.43530 

336.49970 

0.00000 

0.00248 

BAO 

85.24090 

85.24091 

85.23479 

0.00000 

81.72973 

2.98773 

0.00000 

0.52343 

3.51117 

0.00000 

0.00000

CSI 

29.82596 

29.82586 

29.82595 

0.00000 

4.56327 

23.65815 

0.00000 

1.60452 

25.26259 

0.00000 

0.00002 

LA203 

500.40340 

500.40340 

500.36570 

0.00000 

500.12850 

0.23104 

0.00000 

0.04380 

0.27484 

0.00000 

0.00000

TEO2 

0.00000 

0.00000 

-0.00282 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

CEO2 

203.67220 

203.67220 

203.65720 

0.00000 

203.56030 

0.09404 

0.00000 

0.01783 

0.11186 

0.00000 

0.00000

SRO 

71.19406 

71.19406 
71.18863 

0.00000 
70.91327 

0.23930 

0.00000 

0.04149 

0.28079 

0.00000 

0.00000 

SB 

1.04103 

1.04103 

1.04098 

0.00000 

0.61354 

0.23208 

0.00000 

0.19541 

0.42750 

0.00000 

0.00000

M002 

260.65190 

260.65200 

260.63540 

0.00000 

213.92300 

40.66981 

0.00000 

6.05902 

46.72891 

0.00000 

0.00002 

TE2 

31.04289 

31.04289 

31.04062 

0.00000 

31.04289 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000

CSOH 

196.20250 

196.20170 

196.20220 

0.00000 

30.01847 

156.58870 

0.00000 

9.59516 

166.18320 

0.00000 

0.00012 

U02 

101205.40000 

101205.40000 

101205.50000 

0.00000 

101205.40000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000
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Fission Product Mass at Problem Termination 

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES: 

BALANCE 1 - TOTAL MASS AS USED BY MAAP 

BALANCE 2 - IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT:

NOBLES 

336.50100 
336.49970 

336.50000 

0.00000 

0.00000 

10.25396 

0.00000 

2.27625 

336.49970 

0.00000 

323.97080 

BAO 

85.24075 

85.24091 

85.23479 

0.00000 

81.72973 

2.98744 

0.00000 

0.52354 

3.51117 

0.00000 

0.00004

CSI 

29.82624 

29.82586 

29.82595 

0.00000 

4.56327 

23.52735 

0.00000 

1.73546 

25.26259 

0.00000 

0.00016 

LA203 

500.40340 

500.40340 

500.36570 

0.00000 

500.12850 

0.23102 

0.00000 

0.04381 

0.27484 

0.00000 

0.00000

TEO2 

0.00000 

0.00000 

-0.00282 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

CEO2 

203.67220 

203.67220 

203.65720 

0.00000 

203.56030 

0.09403 

0.00000 

0.01783 

0.11186 

0.00000 

0.00000

TIME- 172800.0000 SECONDS 

48.00001000 HOURS

SRO 

71.19405 

71.19406 

71.18863 

0.00000 

70.91327 

0.23928 

0.00000 

0.04150 

0.28079 

0.00000 

0.00000 

SB 

1.04103 

1.04103 

1.04098 

0.00000 

0.61354 

0.21726 

0.00000 

0.21021 

0.42750 

0.00000 

0.00003

M002 

260.65030 

260.65200 

260.63540 

0.00000 

213.92300 

40.66652 

0.00000 

6.06031 

46.72891 

0.00000 

0.00044 

TE2 

31.04289 

31.04289 

31.04062 

0.00000 

31.04289 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000

CSOH 

196.21120 

196.20170 

196.20220 

0.00000 

30.01847 

155.51200 

0.00000 

10.67813 

166.18320 

0.00000 

0.00253 

U02 

101205.40000 

101205.40000 

101205.50000 

0.00000 

101205.40000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000

FRACTION OF DECAY HEAT IN COR 

IN CORE 

IN RELEASED FISSION PRODUCTS 

CORIUM IN PRIMARY SYSTEM 

CORIUM IN COMPARTMENT A

B 

C
TOTAL FRACTION

IUM & FISSION PRODUCTS 
: 0.00000000

0.24981250 

0.00000000 

0.00000000 

0.21244200 

0.53775990 

1.00001400

OADDITIONAL FIGURES-OF-MERIT OF THIS RUN 

FRACTION OF CLAD REACTED IN-VESSEL IS 0.489 

OTOTAL H2 BURNED IN CAVITY (KG): 0.  
OTOTAL H2 BURNED IN CONTMT. OUTSIDE CAVITY (KG): 0.  

OINTEGRATED CONCRETE AEROSOL PRODUCTION IS 0.OOOOE+00 KG 
OSUMMARY OF FISSION PRODUCT REMOVAL MECHANISM EFFICIENCIES IN PRIMARY SYSTEM, CONTMT, AND AUX BLDG: 

TOTAL FP REMOVAL (KG) DUE TO GRAV. SETL. IS 9.7807E+02 9.8335E+00 0.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO STEAM CONDENSATION IS O.OOOOE+00 1.8554E+01 O.OOOOE+O0 

TOTAL FP REMOVAL (KG) DUE TO IMPACTION IS 0.OOOOE+00 2.7402E-01 0.OOOOE+0O 
TOTAL FP REMOVAL (KG) DUE TO THERMOPHORESIS IS 9.0142E-01 6.6688E-01 0.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO DECONTAMINATION IN CONTMT WATER POOLS IS 0.OOOOE+00 

OSUMMARY OF FISSION PRODUCT REMOVAL IN ICE CONDENSER: 

TOTAL FP REMOVAL DUE TO GRAV. SET. IN ICE COND. IS 0.OOOOE+00 KG; REMOVAL DUE TO CONDENSATION IS 
0.OOOOE+00 KG 

TOTAL FP REMOVAL DUE TO IMPACTION IN ICE COND. IS 0.OOOOE+00 KG
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Caculation of RFs and DFs

Results: 
336.499 NG -- =I 

336.5000 

166.1832 
CsOH 166183 = 0.847 

196.2022 

DFvsl 

After Vessel Failure: 

CsI 25.26259 
1 2 15.745 
1.60452

25.26259 CsI -- =0.847 
-29.82595 

SRO 0.28079 - 0.004 
71.18863

CsOH 166.1832 = 17.319 
9.59516

0 T0 =0 
TeO2 20.9033

SRO 0.28079 6.768 
0.04149

RFmcci 
Results: 

CSI 0.0 =0 
(29.82595 - 25.26259) 

CsOH 0.0 -0 
(196.2022 - 166.1832)

TeO2 0.0 =0 
(20.9033- 0.0) 

SRO 0.0 =0 
(71.1886 - 0.28079)

RFrev 
From final results and results immediately after vessel failure: 

CsI 23.65815- 23.52735 =0.006 CsOH 156.5887- 155.312 0.007 
23.65815 156.5887 

DUpool 

No fission product removal due to overlying pool.  

DFLcont and Lspry 

Finally: 

Late CCI releases, therefore late DFs cannot be calculated.
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DFecont and espry 

Finally: 
The values represent the multiplication of DFecont and DFespry 

CsI 25.26259- 23.52735 = 1.085104 CsOI 166.1832- 155.512 =4.218*10 a 

0.00016 0.00253 

To seperate out the DFs the value of one of the DFs must be assumed. Based 
on the results from scenario #2, the value for DFecont for a late containment 

failure with a leak is approximately 5 but may be as high as 100.  

Therefore;

CsI DFespry 

CsOH DEespry

1.085.104 = 2.17-103 

5 

4.218.10' = 843.6 

5

1.085. 10 1 
10 108.5 100

to 4.218-103 4218 

100
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Calculation of RF's and DF's for IP3 MAAP Runs 
Accident Progression Scenario # 6 

Description of Sequence 

- Large LOCA event 
- Low RCS pressure at the onset of core damage 
- Containment sprays are unavailable 
- Containment heat removal is unavailable 

Key Results of Calculation

- Reactor vessel failure 
- Containment failure

5.5 hrs 
25 hrs

Fission Product Mass After Vessel Failure 

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES: 

BALANCE 1 - TOTAL MASS AS USED BY MAAP 

BALANCE 2 - IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. I: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT:

NOBLES 

336.50110 
336.50070 

336.50000 

0.00000 

0.00000 

15.75784 

0.00000 

320.71750 

336.50070 

23.14375 

0.02572 

BAO 

85.26920 

85.26921 

85.23479 

0.00000 

70.66022 

5.31388 

0.00000 

9.29496 

14.59527 

0.01372 

0.00013

CS1 

29.82604 

29.82602 

29.82595 

0.00000 

0.27069 

7.43940 

0.00000 

22.11554 

29.53941 
0.01592 

0.00041 

LA203 

500.60790 

500.60780 

500.36570 

0.00000 

487.91160 

4.29350 

0.00000 

8.40265 

12.67332 

0.02291 

0.00010

TEO2 

0.00000 

0.00000 

-0.01931 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

CEO2 

203.75600 

203.75590 

203.65720 

0.00000 

198.51890 

1.74753 

0.00000 

3.48948 

5.15825 

0.07878 

0.00004

TIME- 21619.4100 SECONDS 

6.00539200 HOURS

SRO 

71.22374 
71.22374 

71.18863 

0.00000 

70.16565 

0.37260 

0.00000 

0.68549 

1.02664 

0.03145 
0.00001 

SB 

1.04104 
1.04104 
1.04098 

0.00000 

0.18507 

0.23602 

0.00000 

0.61995 

0.85462 

0.00136 
0.00001

M002 

260.70480 

260.70480 

260.63540 

0.00000 

147.62170 

40.86353 

0.00000 

72.21843 

113.08310 

0. 00000 

0.00110 

TE2 

31.05610 

31.05610 

31.04062 

0. 00000 
29.13721 

0.00000 

0.00000 

1.91889 

0.00000 

1.91889 
0.00000

CSOH 

196.20290 

196.20310 
196.20220 

0.00000 

1.50777 

48.69029 

0.00000 

146.00220 

194.31770 

0.37766 

0.00268 

U02 

101205.70000 

101205.70000 

101205.50000 

0.00000 

101205.50000 

0.00000 

0.00000 

0.16963 

0.00000 

0.16963 

0.00000
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Fission Product Mass at Problem Terminaon 

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES: 

BALANCE 1 = TOTAL MASS AS USED BY MAAP 

BALANCE 2 = IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CoRIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT:

NOBLES 

336.47730 

336.50070 

336.50000 

0.00000 

0.00000 

0.14266 

0.00000 

0.01468 

336.50070 

23.14375 

336.32000

BAO

85.26899 

85.26921 

85.23479 

0.00000 

70.66022 

5.31422 

0.00000 

9.29248 

14.59527 

0.01372 

0.00207

CSI 

29.82597 

29.82602 

29.82595 

0.00000 

0.27069 

5.81199 

0.00000 

22.32587 

29.53941 

0.01592 

1.41741 

LA203 

500.60760 

500.60780 

500.36570 

0.00000 

487.91160 

4.29396 

0.00000 

8.39959 

12.67332 

0.02291 

0.00239

TEO2 

0.00000 

0.00000 

-0.01937 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

CE02 

203.75580 

203.75590 

203.65720 

0.00000 

198.51890 

1.74770 

0.00000 

3.48827 

5.15825 

0.07878 

0.00097

TIME= 172800.0000 SECONDS 

48.00001000 HOURS

SRO 

71.22372 

71.22374 

71.18863 

0.00000 

70.16565 

0.37262 

0.00000 

0.68531 

1.02664 

0.03145 

0.00014 

SB 

1.04104 
1.04104 
1.04098 

0.00000 

0.18507 

0.12738 

0.00000 

0.64341 

0.85462 

0.00136 

0.08518

M002 

260.70310 

260.70480 

260.63540 

0.00000 

147.62170 

40.86566 

0.00000 

72.20158 

113.08310 

0.00000 

0.01413 

TE2 

31.05615 

31.05610 

31.04062 

0.00000 

29.13721 

0.00000 

0.00000 

1.91875 

0.00000 

1.91889 

0.00019

CSOH 

196.20090 

196.20310 

196.20220 

0.00000 

1.50777 

35.09732 

0.00000 

147.91510 

194.31770 

0.37766 

11.68070 

U02 

101205.70000 

101205.70000 

101205.50000 

0.00000 

101205.50000 

0.00000 

0.00000 

0.16962 

0.00000 

0.16963 

0.00000

FRACTION OF DECAY HEAT IN CORIUM & FISSION PRODUCTS 

IN CORE : 0.00000000 

IN RELEASED FISSION PRODUCTS : 0.30067280 

CORIUM IN PRIMARY SYSTEM : 0.00000000 

CORIUM IN COMPARTMENT A : 0.00000000 

B : 0.00000539 

C : 0.69937160 

TOTAL FRACTION : 1.00005000

OADDITIONAL FIGURES-OF-MERIT OF THIS RUN 

FRACTION OF CLAD REACTED IN-VESSEL IS 0.475 

OTOTAL H2 BURNED IN CAVITY (KG): 0.  

OTOTAL H2 BURNED IN CONTMT. OUTSIDE CAVITY (KG): 0.  

0INTEGRATED CONCRETE AEROSOL PRODUCTION IS 2.3144E+01 KG 

OSUMMARY OF FISSION PRODUCT REMOVAL MECHANISM EFFICIENCIES IN PRIMARY SYSTEM, CONTMT, AND AUX BLDG: 

TOTAL FP REMOVAL (KG) DUE TO GRAV. SETL. IS 2.0154E+02 8.7648E+02 0.00OOE+0O 

TOTAL FP REMOVAL (KG) DUE TO STEAM CONDENSATION IS 0.OOOOE+00 3.6941E+01 0.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO IMPACTION IS 0.OOOOE+00 2.7774E+00 0.00OOE+00 

TOTAL FP REMOVAL (KG) DUE TO THERMOPHORESIS IS 8.4508E-03 4.9719E+00 0.000OE+0O 

TOTAL FP REMOVAL (KG) DUE TO DECONTAMINATION IN CONTMT WATER POOLS IS 2.5769E+01 

OSUMMARY OF FISSION PRODUCT REMOVAL IN ICE CONDENSER: 

TOTAL FP REMOVAL DUE TO GRAV. SET. IN ICE COND. IS 0.OOOOE+00 KG; REMOVAL DUE TO CONDENSATION IS 

O.OOOOE+00 KG 

TOTAL FP REMOVAL DUE TO IMPACTION IN ICE COND. IS 0.OOOOE+00 KG
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.Caculation of RF's and DF's 

RFiv 

Results: 

NG 336.5007=1 
336.5000

194.3177 
CsOH 194317 = 0.99 

196.2022

DFvsl 

After Vessel Failure: 
29.53941 

CSI - = 1.336 
22.1155

CsI 29.53941 =0.99 
29.82595 

SRO 1.02664 =0.014 
71.18863

194.3177 
CsOH 19.37 = 1.331 

146.0022

0_ =0 
TeO2 20.9033

SRO 1.02664 = 1.498 
0.68549

RFmcci 

Results:

CsI 0.01592 =0.056 
(29.82595 - 29.53941) 

0.37766 
CsOH =0.2 (196.2022 - 194.3177)

TeO2 0.0 =0 
(20.9033 - 0.0) 

SRO 0.03 145 = 4.482- 10- 4 

(71.1886 - 1.02664)

RFrev 
From final results and results after vessel failure:

7.4394 - 5.81199 
CsI =0.218 7.4494

48.69029- 35.09732 CsOH =0.279 48.69029

Final fission product mass released ex-vessel: 

23.144 +.016 + 0.031 + 0.378 + 0.014 + 0.023 + 0.079 + 1.919 + 0.170 =25.774 

DFpool:= 25.774 DFpool 5.155"10 3 

(25.774 - 25.769) 

DFLcont and Lspry 

From final results: 

No late sprays so spray DF = 1.0 

Total Late DF based on Te2 1.91889 = 1.01.104 
0.00019 

1.01.104 
DFlcont = 1.959
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DFecont and espry 

Assume DFicont applies to Csl and CsOH 

No early sprays so spray DF = 1.0 

CSI Rrev:=[0.99.(I - I 1.) 0.218 
1.33 ( 1.959. 1. 1) 

Rmcci (1 - 0.99)- 0.056 
(1.959.5155-1) 

Riv 1.41741 _ 0.028- 0.0 
29.82602

0.99 
DFiv 

0.02

Rrev = 0.028 

Rmcci = 5.545- 10"

Riv = 0.02

DFiv = 49.5

49.5 DFecont :
(1.336.1)

CSOH Rrev := [0.99. (1

DFecont = 37.051

_ I1 0.279 1.331 (1.959.1.1)

Rmcci :(1 - 0.99). 0.2 
(1.959-5155.1) 

11.6807 
Riv '- _0.035- 0.0 

196.2022 

0.99 
DFiv 0- DFiv = 39.6 

0.025

39.6 DFeecont :
(1.331-1)

Rmcci = i.98- 10-7 

Riv = 0.025

DFecont = 29.752
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Caculation of RF's and DF's for IP3 MAAP Runs 
Accident Progression Scenario # 7 

Description of Sequence 

- Small LOCA event 
- Low-high RCS pressure at the onset of core damage 
- Containment sprays are available 
- Containment heat removal is unavailable 
- CHF of overlying pool reduced to 0.015 MW/m2 

Key Results of Calculation

- Reactor vessel failure 
- Containment failure

145 min 
28 hrs

Fission Product Mass After Vessel Failure 

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES: 

BALANCE I - TOTAL MASS AS USED BY MAAP

TIME= 9615.2800 SECONDS 
2.67091100 HOURS

BALANCE 2 = IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. 1: 
BAL. 2: 
INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT:

NOBLES 
336.50130 
336.49980 

336.50000 

0.00000 

0.00000 

5.29617 

0.00000 

331.18700 

336.49980 

32.97577 

0.01813 

BAO 

85.23497 

85.23499 

85.23479 

0.00000 

77.11815 

2.05943 

0.00000 

6.05731 

8.08554 

0.03130 

0.00009

CSI 
29.82612 
29.82598 

29.82595 

0.00000 

1.23503 

9.51957 

0.00000 

19.07114 
28.40982 

0.18113 
0.00039 

LA203 

500.36670 

500.36670 

500.36570 

0.00000 

496.69560 

1.10733 

0.00000 

2.56376 

3.63586 

0.03525 

0.00003

TEO2 
0.00000 

0.00000 

0.00008 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 
0.00000 

0.00000 

CEO2 

203.65780 

203.65780 

203.65720 

0.00000 

202.04370 

0.45071 

0.00000 

1.16345 

1.47986 

0.13431 

0.00001

SRO 
71.18887 
71.18887 
71.18863 

0.00000 
70.53561 

0.14959 

0.00000 
0.50367 
0.58754 
0.06573 

0.00001 

SB 

1.04099 

1.04098 
1.04098 

0.00000 
0.35864 

0.07576 

0.00000 
0.60657 

0.67735 
0.00499 

0.00001

M002 
260. 63630 

260.63610 

260.63540 

0.00000 

182.36520 

20.09779 

0.00000 

58.17244 

78.27091 

0.00000 

0.00089 

TE2 

31.04056 

31.04056 
31.04062 

0.00000 

27.29675 

0.00023 

0.00000 

3.74359 

0.00000 

3.74382 

0.00000

CSOH 
196.20310 
196.20220 

196.20220 

0.00000 
5.49512 

63.18160 

0.00000 
127.52390 

186.88640 

3.82067 
0.00253 

U02 

101205.60000 

101205.60000 

101205.50000 

0.00000 

101205.40000 

0.00002 

0.00000 

0.26805 
0.00000 

0.26807 

0.00000
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Fission Product Mass at Problem Terminaton 

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES: 

BALANCE 1 = TOTAL MASS AS USED BY MAAP 
BALANCE 2 = IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT:

NOBLES 

336.48380 

336.49980 

336.50000 

0.00000 

0.00000 

0.61131 

0.00000 

0.00145 

336.49980 

1661.69600 

335.87100 

BAO 

85.23549 

85.23560 

85.23479 

0.00000 

76.63276 

2.05891 

0.00000 

6.54373 

8.08554 

0.51730 

0.00009

CSI 
29.82607 

29.82599 

29.82595 

0.00000 
0.01205 
9.23803 

0.00000 
20.57557 

28.40982 

1.40412 
0.00043 

LA203 

500.36230 

500.36230 

500.36570 

0.00000 

495.85540 

1.10703 

0.00000 

3.39981 

3.63586 

0.87105 

0.00004

TEO2 
0.00000 

0.00000 
0.00045 

0.00000 
0.00000 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

0.00000 

CEO2 

203.65810 

203.65790 

203.65720 

0.00000 

198.29880 

0.45058 

0.00000 

4.90871 

1.47986 

3.87926 

0.00001

TIME- 172800.0000 SECONDS 

48.00001000 HOURS

SRO 

71.18905 

71.18906 

71.18863 

0.00000 
69.53021 

0.14955 
0.00000 
1.50928 

0.58754 
1.07131 
0.00001 

SB 

1.04095 
1.04098 
1.04098 

0.00000 

0.23416 
0.07530 

0.00000 

0.73148 
0.67735 

0.12947 

0.00002

. M002 

260.63270 

260.63160 

260.63540 

0.00000 

182.36070 

20.09277 

0.00000 

58.17833 

78.27091 

0.00002 

0.00095 

TE2 

31.04026 

31.04010 

31.04062 

0.00000 

3.10883 

0.00003 

0.00000 

27.93115 

0.00000 

27.93127 

0.00025

CSOH 
196.20210 

196.20220 

196.20220 

0.00000 
0. 00488 

61.07836 
0.00000 

135. 11350 
186. 88640 

9. 31091 

0. 00530 

U02 

101206.50000 

101206.50000 

101205.50000 

0.00000 

101200.00000 

0.00001 

0.00000 

6.46242 

0.00000 

6.46372 

0.00000

FRACTION OF DECAY HEAT IN CORIUM & FISSION PRODUCTS 

IN CORE : 0.0000000 

IN RELEASED FISSION PRODUCTS : 0.31285290 
CORIUM IN PRIMARY SYSTEM : 0.00000000 

CORIUM IN COMPARTMENT A : 0.00000000 

B : 0.07117156 

C : 0.61597410 

TOTAL FRACTION : 0.99999860

OADDITIONAL FIGURES-OF-MERIT OF THIS RUN 

FRACTION OF CLAD REACTED IN-VESSEL IS 0.421 

OTOTAL H2 BURNED IN CONTMT. OUTSIDE CAVITY (KG): 426.  

OINTEGRATED CONCRETE AEROSOL PRODUCTION IS 1.6617E+03 KG 

OSUMMARY OF FISSION PRODUCT REMOVAL MECHANISM EFFICIENCIES IN PRIMARY SYSTEM, CONTMT, AND AUX BLDG: 

TOTAL FP REMOVAL (KG) DUE TO GRAV. SETL. IS 5.0673E+02 4.5809E+02 O.OOOOE+O0 

TOTAL FP REMOVAL (KG) DUE TO STEAM CONDENSATION IS 0.OOOOE+00 2.2671E+02 O.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO IMPACTION IS 0.OOOOE+00 2.6513E+00 0.OOOOE+O0 

TOTAL FP REMOVAL (KG) DUE TO THERMOPHORESIS IS 1.1330E-01 1.3156E+01 O.OOOOE+0O 

TOTAL FP REMOVAL (KG) DUE TO DECONTAMINATION IN CONTMT WATER POOLS IS 1.7120E+03 

OSUMMARY OF FISSION PRODUCT REMOVAL IN ICE CONDENSER: 

TOTAL FP REMOVAL DUE TO GRAV. SET. IN ICE COND. IS O.OOOOE+00 KG; REMOVAL DUE TO CONDENSATION IS 

0.OOOOE+00 KG 

TOTAL FP REMOVAL DUE TO IMPACTION IN ICE COND. IS 0.OOOOE+00 KG
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Caculation of RF's and DF's 

RFiv 

From final results: 

NG 336.4998 I 
336.5000

CsI 28.4098 = 0.953 
29.82595

-0 
TeO2 20.9033

186.8864 _0.58754 

CsOH =0.953 SRO 08 =0.008 
196.2022 71.18863

DFvsl 

After Vessel Failure: 
28.4098 

CsI - 1.49 
19.07114

186.8864 
CsOH 186886 = 1.466 

127.52390
SRO 0.58754 1.167 

0.50367

RFmcci 

From final results: 

CsI 1.40412 =0.992 
(29.82595 - 28.4098)

Te2 27.93127 
(31.0402 - =0.9 (3 1.04062- 0.0)

CsOH " 9.31091 =0.999 SRO 1.07131 =0.015 
(196.2022 - 186.8864) (71.1886 - 0.58754)

RFrev 
From final results and results after vessel failure:

9.51957 - 9.23803 
CsI =0.03 9.5 1957

CsOI-I 63.1816 - 61.07836 0.033 
63.1816

Total final fission product mass released ex-vessel: 

1661.696 + 1.404 + 1.071 + 9.31 + 0.517 + 0.871 + 3.879 + 013 + 27.931 + 6.463 = 1.726-10 3

DFpool - 1.726-10 3 

(1.726-103 - 1.712"10)
DFpool = 123.286

DFLcont and Lspry 

From final results: 

Total Late DF based on Te2 27.9312____7 = 1.117- 10 
0.00025 

DFicontsp 1.1171 -906.023 
((123.286)) 

The value for the late DF of the containment varies between 5 and 100 

Therefore;

,906.023 
DFspry 9. = 181.205 to 

5

906.023 = 9.06 
100
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DFecont and espry 

Assume DFicont applies to CsI and CsOH 

CSI Rrev:= 03. (1 ---- )1 0.03 Rrev = 1.038.10-' k 1.491 (906.023) 

Rmcci :=( - 0.953) 0.992 Rmcci =4.17410 - 7 

(1. 117. 10') 

Riv- 0.00043 1.038.10 " - 4.174.10 - 7  Riv =3.62-10 - 6 

29.82602 

DFiv 0.953 DFiv = 2.633-10 5 

3.62-10
- 6 

DFecont espy : 2.633.105 DFecont espy = 1.767- 105 
(1.49. 1) 

The value for the early DF of the containment varies between 5 and 100 

Therefore; 

DFspry 1.767.10= 3534 10 4  to 1.767-10 s 5 .767103 
5 100 

The higher value for DFicont is more probable, suggesting that the DFspry has 

a value near 1000.
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Caculation of RF's and DF's for IP3 MAAP Runs 
Accident Progression Scenario # 8 

Descripton of Sequence 

- Long Term Station Blackout event 
- High RCS pressureat the onset of core damage 
- AC power is not recovered 
- Containment sprays are available late 
- Containment heat removal is unavailable 
- CHF reduced to 0.015 MW/m2 

Key Results of Calculation 

- Aux feedwater off 240 min 
- Core uncovery 434 min 
- Reactor vessel failure 598 min 
- Sprays on 688 mn 
- Containment failure 42 hrs 

Fission Product Mass After Vessel Failure 

PS/PZR CONDITIONS: TIME- 36068.6500 SECONDS 

10.01907000 HOURS 

FISSION PRODUCT MASS BALANCES: 

BALANCE I = TOTAL MASS AS USED BY MAAP 

BALANCE 2 = IN FUEL + INTEGRATED RELEASE FROM FUEL 

NOBLES CSI TEO2 SRO M002 CSOH 

BAL. 1: 336.50030 29.82600 0.00000 71.18919 260.63750 196.20250 

BAL. 2: 336.49910 29.82591 0.00000 71.18919 260.63700 196.20130 

INITIAL: 336.50000 29.82595 -0.00017 71.18863 260.63540 196.20220 

CORE: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CORIUM: 0.00000 4.55873 0.00000 70.90606 213.50840 29.98841 

PS: 8.86926 23.55668 0.00000 0.25086 42.29465 156.72200 

S/G: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CONT: 327.62880 1.71057 0.00000 0.03227 4.83449 9.49203 

INV REL: 336.49910 25.26717 0.00000 0.28313 47.12864 166.21280 

EXV REL: 0.00231 0.00000 0.00000 0.00000 0.00000 0.00000 

FROM CT: 0.00221 0.00002 0.00000 0.00000 0.00001 0.00012 

BAO LA203 CEO2 SB TE2 U02 

BAL. 1: 85.23524 500.36930 203.65850 1.04099 31.04076 101205.40000 

BAL. 2: 85.23520 500.36930 203.65850 1.04099 31.04076 101205.40000 

INITIAL: 85.23479 500.36570 203.65720 1.04098 31.04062 101205.50000 

CORE: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CORIUM: 81.69741 500.09350 203.54630 0.61072 31.04056 101205.40000 

PS: 3.13619 0.24521 0.09980 0.24895 0.00000 0.00000 

S/G: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CONT: 0.40163 0.03056 0.01244 0.18131 0.00020 0.00000 

INV REL: 3.53779 0.27577 0.11224 0.43026 0.00000 0.00000 

EXV REL: 0.00000 0.00000 0.00000 0.00000 0.00020 0.00000 

FROM CT: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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Fission Product Mass at Problem Terminaon 

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES: 

BALANCE 1 - TOTAL MASS AS USED BY MAAP

TIME- 172800.0000 SECONDS 

48.00001000 HOURS

BALANCE 2 = IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 
CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 
CONT: 

INV REL: 

EXV REL: 

FROM CT:

NOBLES 

336.50190 

336.49910 

336.50000 

0.00000 

0.00000 
4.11432 

0.00000 

0.99562 

336.49910 

32.65797 

331.39190 

BAO 

85.23554 

85.23562 

85.23479 

0.00000 

81.69632 

3.13534 

0.00000 

0.40386 

3.53779 

0.00151 

0.00003

CSI 
29.82649 

29.82590 

29.82595 

0.00000 

4.49262 

23.32722 

0.00000 

2.00650 

25.26717 
0.06612 
0.00015 

LA203 

500.36920 

500.36920 

500.36570 

0.00000 

500.09340 

0.24514 

0.00000 

0.03065 

0.27577 

0.00003 

0.00000

TE02 

0.00000 
0.00000 

-0.00006 

0.00000 

0.00000 
0.00000 

0.00000 

0.00000 
0.00000 
0.00000 
0.00000 

CE02 

203.65880 

203.65880 

203.65720 

0.00000 

203.54580 

0.09978 

0.00000 

0.01321 

0.11224 

0.00075 

0.00000

SRO 

71.18959 

71.18960 

71.18863 

0.00000 

70.90388 

0.25079 
0.00000 

0.03491 

0.28313 
0.00258 
0.00000 

SB 

1.04099 

1.04098 
1.04098 

0.00000 

0.61043 
0.22746 

0.00000 

0.20307 

0.43026 
0.00028 

0.00002

M002 

260.63570 

260.63700 

260.63540 

0.00000 

213.50840 

42.28400 

0.00000 

4.84298 

47.12864 

0.00000 

0.00032 

TE2 

31.04068 

31.04067 

31.04062 

0.00000 

30.52974 

0.00001 

0.00000 

0.51074 

0.00000 

0.51093 

0.00019

CSOH 
196.21010 

196.20130 

196.20220 

0.00000 

28.45062 

155.12190 

0.00000 

12.63483 
166.21280 

1.53779 
0.00271 

U02 

101205.30000 

101205.30000 

101205.50000 

0.00000 

101205.30000 

0.00000 

0.00000 

0.00048 

0.00000 

0.00048 

0.00000

FRACTION OF DECAY HEAT IN CORI 

IN CORE 

IN RELEASED'FISSION PRODUCTS 

CORIUM IN PRIMARY SYSTEM 

CORIUM IN COMPARTMENT A

B 
C

TOTAL FRACTION

UM & FISSION PRODUCTS 

: 0.00000000

0.25137050 

0.00000000 

0.00000000 
0.08764043 

0.66099780 

1.00000900

OADDITIONAL FIGURES-OF-MERIT OF THIS RUN 

FRACTION OF CLAD REACTED IN-VESSEL IS 0.481 

OINTEGRATED CONCRETE AEROSOL PRODUCTION IS 3.2658E+01 KG 

OSUMMARY OF FISSION PRODUCT REMOVAL MECHANISM EFFICIENCIES IN PRIMARY SYSTEM, CONTMT, AND AUX BLDG: 

TOTAL FP REMOVAL (KG) DUE TO GRAV. SETL. IS 9.7827E+02 9.7829E+00 O.OOOOE+OO 

TOTAL FP REMOVAL (KG) DUE TO STEAM CONDENSATION IS 0.OOOOE+00 1.9423E+O1 O.OOOOE+0O 

TOTAL FP REMOVAL (KG) DUE TO IMPACTION IS O.OOOOE+00 2.1490E-01 O.OOOOE+OO 

TOTAL FP REMOVAL (KG) DUE TO THERMOPHORESIS IS 8.6169E-01 6.9578E-01 O.OOOOE+O0 

TOTAL FP REMOVAL (KG) DUE TO DECONTAMINATION IN CONTMT WATER POOLS IS 3.3353E+O1 

OSUMMARY OF FISSION PRODUCT REMOVAL IN ICE CONDENSER: 

TOTAL FP REMOVAL DUE TO GRAV. SET. IN ICE COND. IS 0.OOOOE+OO KG; REMOVAL DUE TO CONDENSATION IS 

0.OOOOE+00 KG 

TOTAL FP REMOVAL DUE TO IMPACTION IN ICE COND. IS 0.OOOOE+O0 KG
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Caculation of RF's and DF's 

RFiv 

From final results: 

NG 336.499 
336.5000

CsI 25.26717 =0.847 
29.82595

0 = 0 
TeO2 20.9033

CslI166.21280 0.28313 
CsOH =0.847 SRO 08 =0.004 

196.2022 71.18863

DFvsl 

After Vessel Failure: 

CsI 25.26717 = 14.771 
1.71057 

RFmcci 

From final results:

CsOH 166.2128 17.511 
9.4920

SRO 0.28313 0.037 8.774.  
0.03227

CSI 0.06612 =0.015 
(29.82595 - 25.26717) 

CsOH =1.53779 0.051 
(196.2022 - 166.2128)

Te2 0.51093 0.016 
(31.0406--0.0) 

SRO 0.00258 =3.639-10-5 

(71.1886 - 0.28313)

RFrev 
From final results and results after vessel failure:

CSI 23.5567 - 23.3272 
2 5 =70.01 
23.5567

CsOH 156.722 - 155.1219_0.  
156.722

Total final fission product mass released ex-vessel: 

32.658 + 0.066 + 0.003 + 1.538 + 0.002 + 0.001 + 0.511 = 34.779

DF~oo : = 34.779 
DFpool' (34.779- 33.353) DFpool = 24.389

DFIcont and Ispry 

From final results: 

Total Late DF based on Te2 0.51093 = 2.689-10 3 

0.00019 

=2.689.10 
DFcntIp- 2.89 -110.255 

DFlcont-lspry 24.389 

The value for the late DF of the containment varies between 5 and 100 
Therefore;

DFspry 110.255 =22.051 to 
5

110.255 10 1.103 
100
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DFecont and espry 

Assume DFicont applies to Csl and CsOH 

Rre:[.8 14.771 (110.255) 
CSI Rrv 0"4"1 471 ](i0.2)01 Rrev =7.162.10 

Rmcci I(1 - 0.847)- 0.015 Rmcci =8.53510 -7 

(110.255.24.389) 

Riv- 0.00015 _ 7.162.10 5 - 8.535.10 -7  Riv =-6.744"10 -5 

29.82595 

A negative value is non-physical, therefore it must be assumed that 

using the late DF of TE2 for Csl was a bad approximation.
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Caculation of RF's and DF's for IP3 MAAP Runs 
Accident Progression Scenario # 9 

Description of Sequence 

- Station Blackout event 
- High RCS pressureat the onset of core damage 
- AC power is not recovered 
- Containment sprays are unavailable 
- Containment heat removal is unavailable 
- Containment failure size increase to 1 ft2 (i.e rupture) 

Key Results of Calculation (Assumed the same as scenario #2) 

- Steam generators dryout 103 min 
- Core uncovery 134 min 
- Support plate failure 241 min 
- Reactor vessel failure 249 min 
- Containment failure 36 hrs 

Fission Product Mass After Vessel Failure

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES: 

BALANCE I - TOTAL MASS AS USED BY MAAP

TIME- 15627.4800 SECONDS 
4.34096800 HOURS

BALANCE 2 - IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. I: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL:

NOBLES 

336.50010 

336.49910 
336.50000 

0.00000 

0.00000 

15.30096 

0.00000 

321.19560 

336.49910 
0.00000 

0.00348 

BAD 

85.23499 

85.23500 

85.23479 

0.00000 

81.47387 

3.39425 

0.00000 

0.36686 

3.76113 

0.00000

FROM CT: 0.00000

CSI 
29.82598 

29.82593 

29.82595 

0.00000 

2.62617 
23.67512 

0.00000 

3.52466 
27.19976 

0.00000 
0.00003 

LA203 

500.36610 

500.36600 

500.36570 

0.00000 

500.05400 

0.25292 

0.00000 

0.05911 

0.31203 

0.00000 

0.00000

TEO2 
0.00000 

0.00000 

-0.00003 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 
0.00000 

0.00000 

CEO2 

203.65740 

203.65740 

203.65720 

0.00000 

203.53040 

0.10294 

0.00000 

0.02406 

0.12700 

0.00000 

0.00000

SRO 
71.18878 
71.18878 
71.18863 

0.00000 

70.89783 

0.26421 
0.00000 
0.02674 
0.29095 
0.00000 
0.00000 

SB 

1.04099 

1.04098 

1.04098 

0.00000 
0.58495 

0.30859 

0.00000 
0.14745 

0.45604 

0.00000 

0.00000

M002 
260.63590 

260.63590 

260.63540 

0.00000 

213.47610 

43.48602 

0.00000 

3.67373 
47.15976 

0.00000 

0.00004 

TE2 

31.04065 

31.04065 

31.04062 

0.00000 

31.04065 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000

CSOH 
196.20230 

196.20230 

196.20220 

0.00000 

17.27546 

164.59670 

0.00000 

14.33001 

178.92680 

0.00000 

0.00015 

U02 

101205.50000 

101205.50000 

101205.50000 

0.00000 

101205.50000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000
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Fission Product Mass at Problem Terminaton 

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES: 

BALANCE I = TOTAL MASS AS USED BY MAAP 

BALANCE 2 = IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT: 

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

SIG: 

CONT: 

INV REL: 

EXV REL: 

FROM CT:

NOBLES 

336.49650 

336.49910 

336.50000 

0.00000 

0.00000 

0.01465 

0.00000 

15.55155 

336.49910 

135.95310 

320.93030 

BAO 

85.23347 

85.23370 

85.23479 

0.00000 

81.45911 

3.39455 

0.00000 

0.32516 

3.76113 

0.01346 

0.05465

CSI 

29.82532 

29.82592 

29.82595 

0.00000 

0.64709 

23.06483 

0.00000 

4.89646 

27.19976 

1.97908 

1.21693 

LA203 

500.35940 

500.35940 

500.36570 

0.00000 

500.04470 

0.25294 

0.00000 

0.06135 

0.31203 

0.00270 

0.00042

TEO2 

27.16250 

27.16289 

27.16872 

0.00000 

0.00000 

2.24568 

0.00000 

19.16809 

0.00000 

27.16289 

5.74873 

CEO2 

203.65830 

203.65830 

203.65720 

0.00000 

203.50460 

0.10311 

0.00000 

0.04863 

0.12700 

0.02667 

0.00192

TIME- 246071.8000 SECONDS 

68.35327000 HOURS

SRO 
71.18888 

71.18890 

71.18863 

0.00000 

70.87629 

0.26431 

0.00000 

0.04669 

0.29095 

0.02166 

0.00159 

SB 

1.04066 

1.04065 

1.04098 

0.00000 

0.55766 

0.21495 

0.00000 

0.20978 

0.45604 

0.02696 

0.05827

M002 

260.63940 

260.64000 

260.63540 

0.00000 

213.48020 

43.48557 

0.00000 

3.65926 

47.15976 

0.00003 

0.01437 

TE2 

9.27190 

9.27190 

9.27688 

0.00000 

9.01500 

0.00000 

0.00000 

0.22914 

0.00000 

0.25690 

0.02776

CSOH 
196.20160 

196.20200 

196.20220 

0.00000 

0.14043 

156.76480 

0.00000 

29.85520 

178.92680 

17.13473 

9.44124 

U02 

101206.10000 

101206.10000 

101205.50000 

0.00000 

101206.00000 

0.00516 

0.00000 

0.09841 

0.00000 

0.12446 

0.02089

FRACTION OF DECAY HEAT IN COR 

IN CORE 

IN RELEASED FISSION PRODUCTS 

CORIUM IN PRIMARY SYSTEM 

CORIUM IN COMPARTMENT A

B 
C

TOTAL FRACTION

IUM & FISSION PRODUCTS 
0.00000000

0.29873050 

0.00000000 

0.00000000 

0.12413200 

0.57713170 

0.99999410

OADDITIONAL FIGURES-OF-MERIT OF THIS RUN 

FRACTION OF CLAD REACTED IN-VESSEL IS 0.466 

OTOTAL H2 BURNED IN CAVITY (KG): 10.  

OTOTAL H2 BURNED IN CONTMT. OUTSIDE CAVITY (KG): 493.  

0INTEGRATED CONCRETE AEROSOL PRODUCTION IS 1.3595E+02 KG 

OSUMMARY OF FISSION PRODUCT REMOVAL MECHANISM EFFICIENCIES IN PRIMARY SYSTEM, CONTMT, AND AUX BLDG: 

TOTAL FP REMOVAL (KG) DUE TO GRAV. SETL. IS 1.0916E+03 1.5884E+02 O.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO STEAM CONDENSATION IS 0.OOOOE+00 1.7711E+01 O.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO IMPACTION IS 0.OOOOE+00 4.9976E+00 0.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO THERMOPHORESIS IS 9.7116E-01 1.8348E+01 0.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO DECONTAMINATION IN CONTMT WATER POOLS IS 0.OOOOE+00 

0SUMMARY OF FISSION PRODUCT REMOVAL IN ICE CONDENSER: 

TOTAL FP REMOVAL DUE TO GRAV. SET. IN ICE COND. IS 0.OOOOE+00 KG; REMOVAL DUE TO CONDENSATION IS 

0.OOOOE+00 KG 

TOTAL FP REMOVAL DUE TO IMPACTION IN ICE COND. IS O.OOOOE+00 KG
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Caculation of RF's and DF's 

RFiv 

From final results: 
336.4991 

NG 6.0 1 336.5000 CsI 27.1998 =0.912 
29.82595

0 0. -0 
TeO2 20.9033

CsOH 178.9268 0.29095 
0.912 SRO 7 =0.004 196.2022 71.1886

DFvsl 

After Vessel Failure: 
CsI 27.1998 

CsI- 7.7317 3.52466
178.9268 

CsOH 178926 = 12.486 
14.3300

SRO 0.29095 " 10.881 
0.02674

RFmcci 

From final results:

CsI 1.97908 =0.754 
(29.82595- 27.1998) 

CsOH 17.13473 =0.992 
(196.2022 - 178.9268)

TeO2 27.16289 
(27.16872 - 0.0) 

SRO 0.02166 = 3.055 .0-4 
(71.1886 - 0.29095)

RFrev 
From final results and results after vessel failure:

23.6751 - 23.0648 CsI 2=0.026 23.6751 CsOH 164.5967 - 156.7648 = 0.048 
164.5967

No fission product removal due to overlying pool.  

DFLcont and Lspry 

From final results: 

No late sprays so spray DF = 1.0

27.1629 
TE02 27.162 = 4.725 

5.7487

0.12446 U02 0._244 = 5.958 
0.02089
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DFecont and espry 

Assume DFLcont applies to Csl and CsOH 

No early sprays so spray DF = 1.0 

CSI Rrv 0 12. 1 - 1-.06- Rrev = .004 
L k 7.71711(4.725.1-1) 

Rmcci :(I1 - 0. 912). .5 Rmcci =0.014 

(4.725. 1.1) 
1.2169 

Riv :- 0.004- 0.014 Riv =0.023 
29.82595 

0.912 
DFiv '- DFiv = 39.652 

0.023 

DFecont 39.652 DFecont = 5.138 
(7.717.1) 

El 1 )I 0.048 
CSOH Rrev:=[0.9 12.1 - 1Rrev 0.009 

12.486 (4.725.1.1) 

Rmcci :=(1 - 0.912)- 0.992 Rmcci--0.018 
(4.725.1.1) 

9.44124 
Riv "- _0.009 - 0.018 Riv = 0.021 

196.2022 
0.912 

DFiv :- DFiv = 43.429 
0.021 

43.429 
DFecont 4 DFecont = 3.478 

(12.486.1 )

L-32



Caculation of RF's and DF's for IP3 MAAP Runs 
Accident Progression Scenario # 10 

Description of Seauence 

- Long Term Station Blackout event 
- High RCS pressureat the onset of core damage 
- AC power is not recovered 
- Containment sprays are available late 
- Containment heat removal is unavailable 
- Containment failure size = 1 ff2 (rupture) 

Key Results of Calculation 

- Aux feedwater off 240 min 
- Core uncovery 433 min 
- Reactor vessel failure 593 min 
- Sprays on 683 min 
- Containment failure 42 hrs 

Fission Product Mass After Vessel Failure 

PS/PZR CONDITIONS: TIME- 41456.1900 SECONDS 

11.51561000 HOURS 

FISSION PRODUCT MASS BALANCES: 

BALANCE 1 - TOTAL MASS AS USED BY MAAP 

BALANCE 2 - IN FUEL + INTEGRATED RELEASE FROM FUEL 

NOBLES CSI TEO2 SRO M002 CSOH 

BAL. 1: 336.50020 29.82601 0.00000 71.18887 260.63620 196.20240 

BAL. 2: 336.49790 29.82589 0.00000 71.18887 260.63610 196.20250 

INITIAL: 336.50000 29.82595 -0.00003 71.18863 260.63540 196.20220 

CORE: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CORIUM: 0.00000 2.18877 0.00000 70.82728 200.76450 14.39828 

PS: 5.61925 24.77893 0.00000 0.33816 56.31689 169.09380 

S/G: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CONT: 330.87190 2.85828 0.00000 0.02343 3.55485 12.71012 

aNV REL: 336.49790 27.63712 0.00000 0.36158 59.87166 181.80420 

EXV REL: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

FROM CT: 0.00914 0.00004 0.00000 0.00000 0.00005 0.00019 

BAO LA203 CEO2 SB TE2 U02 

BAL. 1: 85.23492 500.36810 203.65780 1.04099 31.04065 101205.30000 

BAL. 2: 85.23495 500.36810 203.65780 1.04099 31.04065 101205.30000 

INITIAL: 85.23479 500.36570 203.65720 1.04098 31.04062 101205.50000 

CORE: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CORIUM: 80.76794 500.20720 203.59230 0.50056 31.04065 101205.30000 

PS: 4.17512 0.14549 0.05921 0.32502 0.00000 0.00000 

S/G: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CONT: 0.29186 0.01551 0.00631 0.21540 0.00000 0.00000 

INV REL: 4.46701 0.16099 0.06553 0.54043 0.00000 0.00000 

EXV REL: 0.00000 0.CO000 0.00000 0.00000 0.00000 0.00000 

FROM CT: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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Fission Product Mass at Problem Terminaon 

PS/PZR CONDITIONS: 

FISSION PRODUCT MASS BALANCES: 

BALANCE 1 - TOTAL MASS AS USED BY MAAP 

BALANCE 2 = IN FUEL + INTEGRATED RELEASE FROM FUEL

BAL. 1: 

BAL. 2: 

INITIAL: 

CORE: 
CORIUM: 

PS: 

S/G: 

CONT: 
INV REL: 

EXV REL: 

FROM CT: 

BAL. I: 

BAL. 2: 

INITIAL: 

CORE: 

CORIUM: 

PS: 

S/G: 

CONT: 

INV REL: 

EXV REL: 

FROM CT:

NOBLES 

336.50040 

336.49790 

336.50000 

0".00000 

0.00000 

3.22218 

0.00000 

2.60827 

336.49790 

0.00000 

330.67000 

BAO 

85.23486 

85.23495 
85.23479 

0.00000 

80.76794 

4.17502 

0.00000 

0.29190 

4.46701 

0.00000 

0.00000

CSI 
29.82467 

29.82589 

29.82595 

0.00000 
2.18877 

24.49337 

0.00000 

3.14249 

27.63712 
0.00000 
0.00004 

LA203 

500.36810 

500.36810 

500.36570 

0.00000 

500.20720 

0.14548 

0.00000 

0.01551 

0.16099 

0.00000 

0.00000

TEO2 

0.00000 
0.00000 

-0.00003 

0.00000 

0.00000 
0.00000 
0.00000 
0.00000 
0.00000 

0.00000 
0.00000 

CEO2 

203.65780 

203.65780 

203.65720 

0.00000 

203.59230 

0.05921 
0.00000 

0.00631 

0.06553 

0.00000 

0.00000

TIME- 172800.0000 SECONDS 

48.00001000 HOURS

SRO 

71.18886 

71.18887 

71.18863 

0.00000 

70.82728 

0.33815 
0.00000 
0.02343 

0.36158 

0.00000 
0.00000 

SB 

1.04096 

I .04099 
1.04098 

0.00000 

0.50056 
0.31164 

0.00000 

0.22875 

0.54043 
0.00000 

0.00000

M002 

260.63530 

260.63610 

260.63540 

0.00000 

200.76450 

56.31565 

0.00000 

3.55511 

59.87166 

0.00000 

0.00005 

TE2 

31.04065 

31.04065 

31.04062 

0.00000 

31.04065 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000

CSOH 

196.19430 
196.20250 

196.20220 

0.00000 

14.39828 

166.96650 

0.00000 

14.82910 
181.80420 

0.00000 
0.00043 

U02 

101205.30000 

101205.30000 

101205.50000 

0.00000 

101205.30000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000

FRACTION OF DECAY HEAT IN CORIUM & FISSION PRODUCTS 

IN CORE : 0.00000000 

IN RELEASED FISSION PRODUCTS : 0.27237040 

CORIUM IN PRIMARY SYSTEM : 0.00000000 

CORIUM IN COMPARTMENT A : 0.00000000 

B : 0.17300850 

C : 0.55461170 
TOTAL FRACTION : 0.99999060

0ADDITIONAL FIGURES-OF-MERIT OF THIS RUN 

FRACTION OF CLAD REACTED IN-VESSEL IS 0.502 

OTOTAL H2 BURNED IN CAVITY (KG): 0.  

OTOTAL H2 BURNED IN CONTMT. OUTSIDE CAVITY (KG): 0.  

OINTEGRATED CONCRETE AEROSOL PRODUCTION IS O.OOOOE+00 KG 

OSUMMARY OF FISSION PRODUCT REMOVAL MECHANISM EFFICIENCIES IN PRIMARY SYSTEM, CONTMT, AND AUX BLDG: 

TOTAL FP REMOVAL (KG) DUE TO GRAV. SETL. IS 1.0833E+03 4.4978E+00 0.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO STEAM CONDENSATION IS O.OOOOE+00 3.8872E+01 0.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO IMPACTION IS 0.OOOOE+00 8.1760E-02 O.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO THERMOPHORESIS IS 9.4679E-01 2.2989E-01 0.OOOOE+00 

TOTAL FP REMOVAL (KG) DUE TO DECONTAMINATION IN CONTMT WATER POOLS IS O.OOOOE+00 

OSUMMARY OF FISSION PRODUCT REMOVAL IN ICE CONDENSER: 

TOTAL FP REMOVAL DUE TO GRAV. SET. IN ICE COND. IS O.OOOOE+00 KG; REMOVAL DUE TO CONDENSATION IS 

O.OOOOE+00 KG 

TOTAL FP REMOVAL DUE TO IMPACTION IN ICE COND. IS O.OOOOE+00 KG
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Caculation of RF's and DF's 

RFiv 

From final results: 

NG 336.498 1 
336.5000

CsOH 181.8042 =0.927 
196.2022

DFvsl 

After Vessel Failure: 

CsI 27.6371 =9.667 
2.858828

CsI 27.6371 = 0.927 
29.82595 

SRO 0.36158 
71.16 =30.005 71. 18863

CsOH 181.8042 = 14.304 
12.71012

0 
TeO2 20.9033

0.36158 
SRO =15.432 

0.02343

RFmcci 

From final results: 

CsI 0.0 0 
(29.82595 - 25.26259) 

CsOH 0.0 -0 
(196.2022 - 166.1832)

TeO2 0.0 -0 
(20.9033 - 0.0) 

SRO 0.0 =0 
(71.1886 - 0.28079)

RFrev 
From final results and results after vessel failure:

24.77893 - 24.49337 
CsI 20.012 24.77893

CsOH 169.0938- 166.9665 =0.013 
169.0938

No fission product removal due to overlying pool.  

DFIcont and Ispry 

From final results: 

No late MCCI releases, therefore late DFs cannot be calculated.
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DFecont and espry 

From final results: 
The values represent the multiplication of DFecont and DFespry 

CsI 27.63712- 24.49337 =7.859-104 CsOH 181.8042- 166.9665 =3.451"04 

0.00004 0.00043 

To seperate out-the DFs the value of one of the DFs must be assumed. Based on the 
results from scenario #2 the value for DFecontfor a late containment failure with a leak 

is approximately 5 but may be as high as 100.

Therefore; 

CsI DFespry 7.85910- 1.57210 to 

5

CsOH DEespry 3.45110 = 6.902103 to 

5

7.859.104 = 785.9 

100 

3.451.10 345.  

100
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APPENDIX M

CONTAINMENT EVENT TREE QUANTIFICATION
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Acronyms and Symbols 

AICC Adiabatic Isochoric Complete Combustion (AICC) 

CCI Core-Concrete Interaction (sometimes abbreviated MCCI) 

CET Containment Event Tree 

CHR Containment Heat Removal 

DCH Direct Containment Heating 

FCI Fuel-Coolant Interaction 

HEP Human Error Probability 

HPME High Pressure Melt Ejection 

IP3 Indian Point 3 

IPE Individual Plant Examination 

EPRI Electric Power Research Institute 

MAAP Modular Accident Analysis Program 

PDS Plant Damage State 

PORV Power-Operated Relief Valve 

PWR Pressurized Water Reactor 

RCS Reactor Coolant System 

SBO Station Blackout 

SERG Steam Explosion Review Group
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Section M1

INTRODUCTION 

A major objective of arr IPE is the quantitative -evaluation of containment performance by 
estimating fission product source terms for a wide range of postulated severe accidents.  
Because the stochastic behavior of system performance in response to postulated accident 
initiating events and numerous uncertainties related to severe accident behavior require a 
probabilistic treatment, a probabilistic logic model for containment performance assessment 
was used--a containment event tree (CET).  

The CET is an event tree with top events (or questions) that represent the principal factors 
influencing the magnitude and timing of fission product release to the environment. These 
questions are rather complex and require an elaborate supporting logic structure to consider 
the wide spectrum of factors that can contribute to their answers. The CET includes two types 
of top events: 

M Logical events: where the answer to a question is certain given the specific conditions 
represented by the question.  

0 Basic events: where the answer is uncertain due to stochastic behavior or inadequate 
knowledge of the governing phenomena.  

In this appendix, the basic events are examined and a probability (i.e. split fraction) is asigned 
to each possibility.  

Several information sources were used in the quantification (or assignment) of probabilities to 
basic events. These include: 

0 Human error probability (HEP) quantification 

0 System fault trees used in the Level 1 analysis 

0 Industry and published data 

0 Plant-specific thermal hydraulic analyses.  

When examining industry and published data and plant-specific thermal hydraulic analyses, a 
systematic and consistent method was established to translate quantitative data (such as 
numerical probabilities) as well as qualitative information (event descriptions such as likely 
and possible) into probabilities. These guidelines for quantification are presented in Appendix 
M-B. They indicate the appropriate split fractions assigned to a basic event for varying levels

M-1



of confidence in a particular outcome.

M-2

I



Section M2

QUANTIFICATION OF BASIC EVENTS 

For each basic event, a short description of the event is given,- and the -evaluation of the 

probability follows. All assumptions that were made with respect to the individual basic 

events are noted in the calculation.
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BASIC EVENT:

CET QUESTION NUMBER: 23 

DESCRIPTION: AC power recovered prior to vessel failure in station 
blackout scenarios 

This basic event addresses whether AC power will be 
recovered after the onset of core damage, but prior to 
vessel breach in Station Blackout (SBO) scenarios.  

QUANTIFICATION: 

The probability of ac powerrecovery can be determined directly from an ac power recovery 
(or non-recovery) probability curve for IP3. Quantification of all ac power recovery basic 
events for IP3 were based on the offsite ac power recovery probability curve provided in 
Appendix H. This curve provides the probability of off-site ac power recovery as a function 
of time for up to 9 hours. For the purposes of basic event quantification, it was assumed that 
the curve is "flat" beyond 9 hours. This assumption is conservative and will only affect late 
ac power recovery basic events.  

Because level 1 PDSs are defined at the onset of core damage, the probability of off-site ac 
power recovery prior to core uncovery is already considered in the frequency of the SBO 
PDSs. Therefore, quantification of this basic event is performed by normalising the 
probability of offsite ac power recovery at vessel failurewith respect to the ac power non
recovery probability at the time the core is uncovered. This prevents double counting of the 
frequency already considered in the level 1 analysis. Basic event AC__POWER_ E represents 
the early ac power recovery probability for short term SBOs while ACPOWERE2 
represents the early AC power recovery probability for long term SBOs.  

Based on calculations using the Modular Accident Analysis Program (MAAP), performed as 
part of accident progression model development, the times associated with uncovering the core 
and vessel failure were determined to be approximately 2 and 4 hours respectively for short
term SBOs. The offsite ac power recovery probability at these times are: 

Cumulative Offsite 
Time (hr) AC Power Recovery Probability 

2 0.75 
4 0.87 

Therefore, the value for basic event ACPOWER_El is 

ACPOWER_El = (0.87-0.75) / (1.0-0.75)
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ACPOWEREl: EAc = 0.48, nEAC = 0.52 

Based on MAAP calculations, the time associated with uncovering the core and vessel failure 
were determined to be approximately 7.75 and 10 hours respectively for long-term SBOs.  
The offsite ac power recovery probability at these times are:

Time (hr)

7.75 
10

Cumulative Offsite 
AC Power Recovery Probability

0.92 
0.93

Therefore, the value for basic event ACPOWER E2 is

ACPOWERE2 = (0.93-0.92) / (1.0-0.92)

ACPOWERE2: EAC = 0.13, nEAC = 0.87
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BASIC EVENT:

CET QUESTION NUMBER: 60 

DESCRIPTION: AC power recovered after vessel failure, but prior to the 
onset of mcci in station blackout scenarios 

This basic event addresses whether ac power will be 
recovered after vessel failure, but prior to the onset of 
MCCI in station blackout scenarios.  

QUANTIFICATION: 

This basic event was quantified in a manner similar-to that used in the quantification of basic 
event ACPOWERE: quantification was performed by evaluating the probability of off-site 
ac power recovery at the onset of core-concrete unteractions (CCIs), and normalising the 
value by dividing by the ac power non-recovery probability at vessel failure. The onset of 
MCCI represents a significant time late in the accident progression because of its impact on 
the evolution of fission products. Basic event ACPOWER_Li represents the late ac power 
recovery probability for short-term SBOs while ACPOWER L2 represents the late ac power 
recovery probability for long-term SBOs.  

Based on MAAP calculations, the times associated with vessel failure and the onset of MCCI 
in the short-term SBO scenarios were determined to be approximately 4 and 18 hours 
respectively. The off-site ac power recovery probability at these times are: 

Cumulative Offsite 
Time (hr) AC Power Recovery Probability 

4 0.87 

18 0.93 

Therefor the value for basic event ACPOWERLi is 

ACPOWER_Li = (0.93-0.87) / (1.0-0.87) 
or 

ACPOWER_LI: LAC = 0.46, nL_AC = 0.54 

Because the offsite ac power recovery probability curve is assumed to be flat beyond the time 
of 9 hours, the quantification of the basic event ACPOWERL2 results in a value of 0.0.  
The time of vessel failure in long-term station blackout scenarios is approximately 10 hours 
and the onset of CCI occurs some time later.  

AC_POWER_L2: LAC = 0.0, nLAC = 1.0
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BASIC EVENT:

CET QUESTION NUMBER: 43 

DESCRIPTION: Does alpha mode failure occur? 

This basic event addresses whether, given an in-vessel 
fuel-coolant interaction, the vessel and the containment 
will fail (i.e., alpha mode failure).  

QUANTIFICATION: 

The logic structure of the CET precludes alpha mode failure unless an in-vessel fuel-coolant 
interaction (FCI) occurrs. In the NUREG-1150 studies for Surry [1] and Zion [2], the values 
for alpha mode failure were based on the work of the Steam Explosion Review Group 
(SERG). The probability of alpha mode failure at low pressure was 0.008. As this value 
includes the probability of having in-vessel FCIs, and we consider an FCI probability in a 
separate question, this value must be corrected to give only the alpha mode failure probability, 
given that an FCI has occurred.  

Using the quantification guidelines described in Appendix M-A, the NUREG-1150 results 
indicate that the entire alpha mode failure process (FCI to VF to CF) at low RCS pressure is 
considered to be extremely unlikely (i.e. 0.01). The probability of a low pressure fuel-coolant 
interaction was quantified here as 0.1_(see basic event FCIIV). Therefore, the probability of 
an alpha mode failure is 0.1.  

ALPHA: Alpha = 0.1, nAipha = 0.9
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BASIC EVENT:

CET QUESTION NUMBER: 37 

DESCRIPTION: Does an early h2 burn occur? 

This basic event addresses whether an early hydrogen 
bum will occur.  

QUANTIFICATION: 

A low hydrogenconcentration (see basic event H2 EARLY) was defined as being below the 
lower flammability limit. Therefore, low hydrogen concentrations are precluded from 
burning. For medium and high hydrogen concentrations, two types of burns are considered: 

0 EDef - Large deflagration bums, that will challenge the containment.  

0 EDiff - Small deflagration bums, a series of small deflagrations, or diffusion bums.  
These bums represent no containment challenge.  

Detonations were considered in a separate question.  

In the Surry and Zion NUREG- 1150 studies, early hydrogen bums were not considered; 
however, they were considered in the Grand Gulf study [3]. The results indicate that if 
ignition sources or ac power are available, then hydrogen bums always occur.  

In the Grand Gulf study [3], several probabilities for bums without ignition sources are 
provided for hydrogen concentrations that vary from 4 percent to 16 percent. The 
probabilities that a bum will occur vary from 0.21 to 0.38. Based on the quantification 
guidelines, the probability of a bum occurring with a medium or high hydrogen concentration 
and no ignition sources was assigned a value of 0.5.  

The type of bum needs also to be considered. It was assumed that if ac power is available, 
small deflagrations and diffusion bums will be considered likely (probability = 0.9). If no 
ignition sources are available, an intermediate split between the two cases was assumed 
(probability = 0.5). The final probabilities for bums are obtained by multiplying the base 
probability of having a bum by the probability of the bum type. Basic event 
BURNEARLY_1 represents the burn probability for sequences where ignition sources are 
available.  

BURNEARLY_1: nEBurn = 0.0, EDef = 0.1, E_Diff = 0.9 

Basic event BURNEARLY_2 represents the bum probability for sequences where ignition 
sources are not available.
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BASIC EVENT: BURNLATE 

CET QUESTION NUMBER: 71 

DESCRIPTION: Is there a late h2 bum? 

This basic event addresses whether a late hydrogen bum 
will occur in the containment.  

QUANTIFICATION: 

The following assumptions were used in the quantification of late bums: 

0 If a bum occurred early orat vessel breach,--then an ignition source is available to 
ignite any hydrogen produced late (by CCI). Late bums were assumed to be diffusion 
bums that will not 'challenge the containment.  

0 If ac power is available early, all late bums will be diffusion bums.  

0 If debris is not coolable (CCIs occur), high concentrations of combustible gases (i.e.  
H2, CO) will occur (i.e., equivalent to 2200 Ibm H2 or greater).  

The results of BURNEARLY and DETONATIONEARLY were used to quantify 
BURNLATE. The cases to be examined for BURNLATE are as follows: 

Case 4) High hydrogen or CCIs, ac power is recovered late in SBO scenarios 
(BURNLATE_I).  

Case 5) High hydrogen or CCI, ac power is.not recovered in SBO scenarios 
(BURNLATE_2).  

Case 6) Medium hydrogen, no CCI, ac power is recovered late in SBO scenarios 
(BURNLATE_3).  

Case 7) Medium hydrogen, no CCI, ac power is not recovered in SBO scenarios 
(BURNLATE_4).
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Case 4

Because ac power is recovered late with a high combustible gas concentration in containment, 
it was assumed that the bum will either be a deflagration or a detonation. The quantification 
of the DETONATION EARLY basic event indicated a probability of 0.1 (for detonation) for 
this same scenario should it occur early. Therefore the same probability will be assigned for 
this case (detonation 0.1, deflagration 0.9, diffusion bum 0.0).  

BURNLATE_1: LDet = 0.1, LDef = 0.9, nL_Diff = 0.0 

Case 5 

The probability of ignition when no ac power is present was 0.5. Since there is a high 
combustible gas concentration in the containment- all-of these burns are large deflagrations or 
detonations-- based on the probabilities from DETONATIONEARLY, 10 percent will be 
detonations. Thus, the overall probability of detonation will be 0.05, of deflagration 0.45, and 
of diffusion/no bum 0.50.  

BURNLATE_2: LDet = 0.05, LDef = 0.45, nLDiff = 0.5 

Case 6 

Because ac power is recovered late with a deflagrable (not detonable) concentration of 
hydrogen in the containment, it was assumed that a deflagration will occur. Therefore, the 
probabilities are: detonation 0.0, deflagration 1.0, diffusion bum 0.0 

BURNLATE_3: LDet = 0.0, LDef = 1.0, nLDiff = 0.0 

Case 7 

Case 7 is like case 5, except that detonations are precluded since the hydrogen level is only 
medium. Therefore the probabilities are; detonation 0.0, deflagration 0.5, diffusion bum/no 
bums 0.5.  

BURNLATE_4: L Det = 0.0, L_Def = 0.5, nLDiff = 0.5
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BASIC EVENT:

CET QUESTION NUMBER: 51 

DESCRIPTION: Does an H2 bum occur at vessel failure? 

This basic event addresses whether a hydrogen bum will 
occur at vessel failure.  

QUANTIFICATION: 

The following assumptions are taken when quantifying this basic event: 

E No bums occur prior to vessel failure 

0 Medium or high hydrogen levels are present in the containment (combustible 
concentrations) 

0 If ignition sources are available (i.e., ac power is available), then hydrogen burns 
always occur.  

Detonations are considered in a separate question.  

Basic event BURNVFI addresses whether a bum occurs at vessel failure, given a medium 
hydrogen concentration early, no early bums, and DCH. As DCH will cause ignition at 
vessel failure, the split fraction simply indicates the likelihood that the bum will be a 
deflagration rather than a diffusion bum. Just as with the early bum basic events 
(BURNEARLY_2), an even split between deflagrations and diffusion bums was assumed.  

BURNVF_1: nEBurn = 0.0, E_Def = 0.5, E_Diff = 0.5 

Basic event BURNVF_2 addresses whether no bum, a deflagration, or a diffusion bum occur 
at vessel failure given that the early hydrogen concentration is high and DCH does not occur.  
Just as with the early bum basic events, an even split was assumed between bum and no bum, 
and, should a bum occur, it was assumed to be a deflagration.  

BURNVF_2: nEBurn = 0.5, EDef = 0.5, E_Diff = 0.0 

Basic event BURN VF 3 addresses whether a bum will occur at vessel failure, given a 
medium hydrogen concentration and no DCH. Once again, an even split is assumed between 
bum and no bum, and just as with the early bum basic events, an event split was assumed 
between deflagrations and diffusion bums for the medium hydrogen concentration cases.  

BURNVF_3: nEBurn = 0.5, EDef = 0.25, E_Diff = 0.25
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BASIC EVENT:

CET QUESTION NUMBER:

DESCRIPTION: Does the containment fail due to an early H2 bum?

This basic event addresses whether an early hydrogen 
bum will fail the containment due to overpressure.  

QUANTIFICATION: 

The probability of containment failure as a result of a hydrogen bum depends on the type of 
bum (e.g., diffusion bum, deflagration, or detonation) and the resulting containment pressure.  
It was assumed that if a detonation occurs, then the containment will fail. For deflagrations, 
the pressure rise resulting from the bum is calculated. Once the pressure is known, the 
probability of containment failure can be calculated using the curve for static 
overpressurization failure in Appendix B. The adiabatic isochoric complete combustion 
(AICC) correlation was used to estimate the pressure increase for deflagrations. The pressure 
estimate using the AICC correlation is shown in below.

Given: 
Containment free volume: 
Universal gas constant: 
Molecular weight of air 
Molecular weight of hydrogen 
Heat of combustion (hydrogen) 
Specific heat of air 
Nominal containment 02 

concentration

Assumed:
Initial containment pressure 
Initial containment temperature 
Containment atmosphere is ideal gas 
Complete combustion at constant vol.

V = 2.61E6 ft3 

R = 1545.3 ft-lbf/lbmole/R [4] 
M = 28.964 lbm/lbmole [5] 
Mb = 2.016 lbm/lbmole [5] 
q = 104,084 Btu/lbmole [6] 
Cv = 0.173 Btu/lbm/R [4] 

X02 = 0.20946 [5] 

P = 14.7 psia or 37.7 psia 
T = 90 F = 550 R 
PV = NRT 
AICC correlation

Calculations: 

Using the assumptions that the atmosphere is an ideal gas, and noting that the 
combustion process is at constant volume, the following equation can be written: 

where,
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Pf Po * Nf * Tf P No To 

Pf = containment pressure following combustion.  
Po = containment pressure prior to combustion.  
Nf = total moles of gas following combustion.  
No = total moles of gas prior to combustion.  
Tf = containment temperature following combustion.  
T, = containment temperature prior to combustion.  

Let: 
Na = number of moles of air in the containment prior to combustion.  
Nb = number of moles of hydrogen in the containment prior to combustion.  

Therefore, N o = Na + Nb 

Assuming complete combustion, the following equation applies: 

0 2 + 2H 2 --> 2H 20 

From this, it can be seen that Nf = Na + Nb/2.  

The AICC Correlation gives the temperature response to combustion: 

Tf =T + Nb*q 
CV* Na *M a 

To account for increase in containment pressure due to the generation of non
condensible gas prior to combustion, a weighting fraction of (No/N) is multiplied into 
the equation for Pf. In addition, Reference [6] shows that the pressure rise from a 
hydrogen deflagration as calculated using the AICC correlation is approximately a 
factor of two greater than that shown by experimental data becxause the assumption 
that the combustion process is complete is overly-conservative. Therefore, the final 
temperature as calculated by the AICC correlation will be corrected using a weighing 
factor of two to account for this discrepancy. Hence: 

N a Nb To + Nb*q 
N a 2 2C v *•Na *•Ma 

Pf = P*.2* 2 *0 
Na Na + Nb To
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Four cases were examined: 

E High hydrogen, base containment pressure 37.7 psia 

* Medium hydrogen, base containment pressure 37.7 psia 

* High hydrogen, base containment pressure 14.7 psia 

E Medium hydrogen, base containment pressure 14.7 psia.  

High Hydrogen 

The definition of high hydrogen is 2200 Ibm (representing 112 percent core oxidation). Using 
this mass and the above equation, Pf can be determined. The probability of containment 
failure can then be obtained from Appendix B.  

high base containment pressure, 
Po = 37.7 psia 
Pf = 140.3 psia (or 125.6 psig) 
Containment failure probability = 0.30 

CFEBURN_1: H2_CFE = 0.30, H2nCFE = 0.70 

low base containment pressure, 
P0 = 14.7 psia 
Pf = 127.0 psia, 112.3 psig 
Containment failure probability = 0.07 

CFEBURN_2: H2_CFE = 0.07, H2nCFE = 0.93
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Medium Hydrogen

Since medium hydrogen concentrations refer to a mass of between 600 Ibm to 2200 Ibm (i.e.  
31 to 112 perecent core oxidation), a range of probabilities must be determined. First the 
probability at midpoint of the range (1400 Ibm) is determined.  

low base containment pressure, 
PO = 14.7 psia 
Pf = 82.5 psia (or 67.8 psig) 
Containment failure probability = 0.001 

CFEBURN_3: H2_CFE = 0.001, H2nCFE = 0.999 

high base containment pressure, 
PO = 37.7 psia 
Pf = 101.6 psia (or 86.9 psig) 
Containment failure probability = 0.001 

CFEBURN_4: H2_CFE = 0.001, H2nCFE = 0.999 

The amount of hydrogen generation necessary to raise the probability of containment failure 
to 0.01 with medium hydrogen concentrations was also investigated.  

low base containment pressure, 
From Appendix B, Pf = 102 psig (or or 116.7 psia) 
Solving Nb for by trial and error, hydrogen mass ; 2020 lbm 
represening 103 percent oxidation.  

high base containment pressure, 
From Appendix B, Pf & 102 psig (or 116.7 psia) 
Solving Nb for by trial and error, Hydrogen Mass,& 1720 Ibm 
represnting 88 percent oxidation.  

From reference [7], Table 5-6, (and basic event H2 EARLY), an expert elicitation on core 
oxidation provides a distribution for the oxidation of zirconium in the core. This distribution 
indicates that zirconium oxidation in the range from 88 to 103 percent oxidation is extremely 
unlikely. Therefore, no credit was given to the possibility that medium hydrogen will be 
sufficiently large to have a containment failure probability exceeding the value calculated at 
the midpoint of the medium hydrogen range.
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BASIC EVENT:

CET QUESTION NUMBER: 54 

DESCRIPTION: Containment failure results from pressure rise at vessel 
failure 

There are ten possible combinations of events at vessel 
failure that may cause a significant pressure rise in 
containment. The probability that each of these event 
combinations will produce containment failure must be 
quantified for both high and low containment base 
pressures. Thus, twenty basic events are quantified 
below.  

-QUANTIFICATION: 

BASIC EVENT CFE@VF1 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

a The containment base pressure is high (23 psig, 37.7 psia) 

0 DCH occurs 

* The hydrogen concentration in containment is high (See H2_EARLY) 

E A hydrogen deflagration occurs in containment.  

From the quantification of CFEBURN_1, it can be seen that the containment pressure 
reaches 140.3 psia (125.6 psig) given the deflagration of high hydrogen concentrations and a 
high base pressure. Assuming an additional containment pressure increase of approximately 
100 psi [8] from DCH, the final containment pressure given the above conditions is 
approximately 240.3 psia (225.6 psig). From Appendix B, this pressure corresponds to a 
containment failure probability of 0.999.  

CFE@VF_I: VF_CFE = 0.999, nVFCFE = 0.001
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BASIC EVENT CFE@VF_2

This basic event addresses whether containment failure occurs given that, at vessel failure: 

0 The containment base pressure is high (23 psig, 37.7 psia) 

N The reactor pit is dry 

E DCH occurs 

a The hydrogen concentration in containment is Medium (See H2_EARLY) 

0 A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN_2 shows that the containment pressure reaches 101.6 psia 
(86.9 psig) given hydrogen deflagration in the presence of medium hydrogen concentrations 
and a high base pressure. Assuming an additional containment pressure increase of 
approximately 100 psi [8] because of DCH, the final containment pressure for the above 
conditions is approximately 201.6 psia (186.9 psig). From Appendix B, this pressure 
corresponds to a containment failure probability of 0.997.  

CFE@VF_2: VFCFE = 0.997, nVFCFE = 0.003 

BASIC EVENT CFE@VF_3 

This'basic event addresses whether containment failure occurs given that, at vessel failure: 

0 The containment base pressure is low (0 psig, 14.7 psia) 

* DCH occurs 

0 The hydrogen concentration in containment is High (See H2_EARLY) 

* A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN 3 predicts that the containment pressure reaches 127.0 
psia (112.3 psig) given hydrogen deflagration in the presence of high hydrogen concentrations 
and a low base pressure. Assuming an additional containment pressure increase of 
approximately 100 psi [8] because of DCH, the final containment pressure for the above 
conditions is approximately 227.0 psia (212.3 psig). From Appendix B, this pressure 
corresponds to a containment failure probability of 0.999.  

CFE@VF_3: VFCFE = 0.999, nVFCFE = 0.001
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BASIC EVENT CFE@VF_4

This basic event addresses whether containment failure occurs given that, at vessel failure: 

* The containment base pressure is low (0 psig, 14.7 psia) 

0 The reactor pit is dry 

, DCH occurs 

E The hydrogen concentration in containment is Medium (See H2_EARLY) 

a A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN 4 predicts that the containment pressure reaches 82.5 psia 

(67.8 psig), given hydrogen deflagration in the presence of medium hydrogen concentrations 
and a low base pressure. Assuming an additional containment pressure increase of 
approximately 100 psi [8] because of DCH, the final containment pressure given the above 
conditions is approximately 182.5 psia (167.8 psig). From Appendix B, this pressure 
corresponds to a containment failure probability of 0.97.  

CFE@VF_4: VFCFE = 0.97, nVFCFE = 0.03 

BASIC EVENT CFE@VF_5 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

N The containment base pressure is high (23 psig, 37.7 psia) 

0 High pressure blowdown occurs 

N The hydrogen concentration in containment is High (See H2_EARLY) 

E A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN I predicts that the containment pressure reaches 140.3 psia 
(125.6 psig) given hydrogen deflagration in the presence of high hydrogen concentrations and 
a high base pressure. There is an additional pressure increase in containment caused by high 
pressure blowdown from the vessel. This pressure increase would be similar to the pressure 
spike in containment associated with a large-break LOCA and is approximately 50 psi [9].  
With this additional containment pressure increase, the final containment pressure is 
approximately 190.3 psia (175.6 psig). From Appendix B, this pressure corresponds to a 
containment failure probability of 0.99.
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CFE@VF_5: VFCFE = 0.99, nVFCFE = 0.01

BASIC EVENT CFE@VF_6 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

M High pressure blowdown occurs 

0 The containment base pressure is high (23 psig, 37.7 psia) 

0 The hydrogen concentration in containment is medium (See H2_EARLY) 

0 A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN_2 predicts that the containment pressure reaches 101.6 psia 
(86.9 psig) given hydrogen deflagration in the presence of medium hydrogen concentrations 
and a high base pressure. An additional 50-psi pressure increase in containment results from 
high pressure blowdown from the vessel. The final containment pressure given the above 
conditions is approximately 151.6 psia (136.9 psig). From Appendix B, this pressure 
corresponds to a containment failure probability of 0.57.  

CFE@VF_6: VFCFE = 0.57, nVFCFE = 0.43 

BASIC EVENT CFE@VF_7 

This 'basic event addresses whether containment failure occurs, given that, at vessel failure: 

0 The containment base pressure is low (0 psig, 14.7 psia) 

0 High pressure blowdown occurs 

* The hydrogen concentration in containment is High (See H2_EARLY) 

* A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN 3 predicts that the containment pressure reaches 127.0 psia 
(112.3 psig) given hydrogen deflagration in the presence of high hydrogen concentrations and 
a low base pressure. An additional 50-psi pressure increase in containment results from high 
pressure blowdown from the vessel. The final containment pressure given the above 
conditions is approximately 177.0 psia (162.3 psig). From Appendix B, this pressure 
corresponds to a containment failure probability of 0.95.  

CFE@VF_7: VFCFE = 0.95, nVFCFE = 0.05
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BASIC EVENT CFE@VF_8 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

E The containment base pressure is low (0 psig, 14.7 psia) 

E High pressure blowdown occurs 

0 The hydrogen concentration in containment is Medium (See H2_EARLY) 

E A hydrogen deflagration occurs in containment.  

The quantification of CFE BURN 4 predicts that the containment pressure reaches 82.5 psia 
(67.8 psig) given hydrogen deflagration in the presence of medium hydrogen concentrations 
and a low base pressure. An additional 50-psi pressure increase in containment results from 
high pressure blowdown from the vessel. The final containment pressure is approximately 
132.5 psia (117.8 psig). From Appendix B, this pressure corresponds to a containment failure 
probability of 0.15.  

CFE@VF_8: VFCFE = 0.15, nVFCFE = 0.85 

BASIC EVENT CFE@VF_9 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

E The containment base pressure is high (23 psig, 37.7 psia) 

E The reactor pit is dry 

E DCH occurs.  

Assuming a containment pressure increase of approximately 100 psi [8] from DCH, the final 
containment pressure is approximately 137.7 psia (123 psig). From Appendix B, this 
pressure corresponds to a containment failure probability of 0.24.  

CFE@VF_9: VFCFE = 0.24, nVFCFE = 0.76 

BASIC EVENT CFE@VF_JO 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

0 The containment base pressure is low (0 psig, 14.7 psia)
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0 The reactor pit is dry 

N DCH occurs.  

Assuming a containment pressure increase of approximately 100 psi [8] from DCH, the final 
containment pressure is approximately 114.7 psia (100 psig). From Appendix B, this 
pressure corresponds to a containment failure probability of 0.01.  

CFE@VF_10: VFCFE = 0.01, nVFCFE = 0.99 

BASIC EVENT CFE@VFI 1 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

.0 The containment base pressure is high (23 psig, 37.7 psia) 

0 The hydrogen concentration in containment is high (See H2_EARLY) 

M A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN_1 predicts that the containment pressure reaches 140.3 psia 
(125.6 psig). From Appendix B, this pressure corresponds to a containment failure 
probability of 0.30.  

CFE@VF_I 1: VFCFE = 0.30, nVFCFE = 0.70
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BASIC EVENT CFE@VF_12 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

0 The containment base pressure is high (23 psig, 37.7 psia) 

0 The hydrogen concentration in containment is medium (See H2_EARLY) 

E A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN 2 predicts that the containment pressure reaches 101.6 psia 
(86.9 psig). From Appendix B, this pressure corresponds to a containment failure probability 
of 0.001.  

CFE@VF_12: VFCFE = 0.001, nVFCFE = 0.999 

BASIC EVENT CFE@VF_13 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

0 The containment base pressure is low (0 psig, 14.7 psia) 

0 The hydrogen concentration in containment is high (See H2_EARLY) 

N A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN 3 predicts that the containment pressure reaches 127.0 psia 
(112.3 psig). From Appendix B, this pressure corresponds to a containment failure 
probability of 0.07.  

CFE@VF_13: VFCFE = 0.07, nVFCFE = 0.93 

BASIC EVENT CFE@VF_14 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

0 The containment base pressure is low (0 psig, 14.7 psia) 

a The hydrogen concentration in containment is Medium (See H2_EARLY) 

0 A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN_4 predicts that the containment pressure reaches 82.5 psia 
(67.8 psig). From Appendix B, this pressure corresponds to a containment failure probability

M-23



of 0.001.  

CFE@VF_14: VF_CFE = 0.001, nVFCFE = 0.999 

BASIC EVENT CFE@VF_15 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

a The containment base pressure is high (23 psig, 37.7 psia) 

M High pressure blowdown occurs.  

Assuming a 50-psi pressure increase in containment due to high pressure blowdown, the final 
containment pressure is approximately 87.7 psia (73 psig). From Appendix B, this pressure 
corresponds to a containment failure probability of 0.001.  

CFE@VF_15: VFCFE = 0.001, nVFCFE = 0.999 

BASIC EVENT CFE@VFJ6 

This basic event addresses whether containment failure occurs, given that -at vessel failure 

m ,The containment base pressure is low (0 psig, 14.7 psia) 

m High pressure blowdown occurs.  

AssUming a 50-psi containment pressure increase from high pressure blowdown, the final 
containment pressure is approximately 73.7 psia (50 psig). From Appendix B, this pressure 
corresponds to a containment failure probability of 0.001.  

CFE@VF_16: VFCFE = 0.001, nVFCFE = 0.999 

BASIC EVENT CFE@VF_17 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

0 The containment base pressure is high (23 psig, 37.7 psia) 

M The reactor pit contains water 

M DCH occurs 

0 The hydrogen concentration in containment is medium (See H2_EARLY)
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0 A hydrogen deflagration occurs in containment.

The quantification of CFEBURN_2 predicts that the containment pressure reaches 101.6 psia 
(86.9 psig). Assuming an additional containment pressure increase of approximately 120 psi 
[8] from DCH with water in the pit, the final containment pressure is approximately 221.6 
psia (206.9 psig). From Appendix B, this pressure corresponds to a containment failure 
probability of 0.999.  

CFE@VF_17: VFCFE = 0.999, nVFCFE = 0.001 

BASIC EVENT CFE@VF_18 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

0 The containment base pressure is low (0 psig, 14.7 psia) 

N The reactor pit contains water 

E DCH occurs 

* The hydrogen concentration in containment is Medium (See H2_EARLY) 

0 A hydrogen deflagration occurs in containment.  

The quantification of CFEBURN_4 predicts that the containment pressure reaches 82.5 psia 
(67.8 psig). Assuming an additional containment pressure increase of approximately 120 psi 
from DCH with water in the pit [8], the final containment pressure is approximately 202.5 
psia (187.8 psig). From Appendix B, this pressure corresponds to a containment failure 
probability of 0.997.  

CFE@VF_18: VFCFE = 0.997, nVFCFE = 0.003
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BASIC EVENT CFE@VF_19 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

M The containment base pressure is high (23 psig, 37.7 psia) 

M The reactor pit contains water 

* DCH occurs.  

Assuming a containment pressure increase of approximately 120 psi from DCH with water in 
the pit [8], the final containment pressure is approximately 157.7 psia (143 psig). From 
Appendix B, this pressure corresponds to a containment failure probability of 0.70.  

CFE@VF_19: VFCFE = 0.70, nVFCFE = 0.30 

BASIC EVENT CFE@VF_20 

This basic event addresses whether containment failure occurs, given that, at vessel failure: 

0 The containment base pressure is low (0 psig, 14.7 psia) 

0 The reactor pit contains water 

0 DCH occurs.  

Assuming a containment pressure increase of approximately 120 psi [14] from DCH with 
water in the reactor pit, the final containment pressure is approximately 134.7 psia (120 
psig). From Appendix B, this pressure corresponds to a containment failure probability of 
0.18.  

CFE@VF_20: VFCFE = 0.18, nVFCFE = 0.82 
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BASIC EVENT:

CET QUESTION NUMBER: 55 

DESCRIPTION: Do ex-vessel FCIs fail containment? 

This basic event addresses whether the containment will 
fail, given an ex-vessel fuel-coolant interaction has 
occurred.  

QUANTIFICATION: 

The Surry and Zion studies [1, 2] both calculated a probability of containment failure using a 
fast pressure rise algorithm embedded into a user function; therefore, actuaI numbers could 
not be obtained. Furthermore, other steam explosion studies are, in general, too specific to be 
applied to IP3. However, this event is typically considered to be almost impossible because 
of the strength of large dry containments and the cavity configuration of Pressurized Water 
Reactors (PWRs). Therefore, based on the quantification guidelines in Appendix A, this 
probability was assumed to be 0.001.  

CFE_EX_FCI: FCICFE = 0.001, FCInCFE = 0.999
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BASIC EVENT:

CET QUESTION NUMBER: 73 

DESCRIPTION: Does the core melt through the basemat? 

Given that CCIs occur and the debris is not dispersed, 
this basic event addresses whether core debris in the 
reactor cavity will melt-through the concrete containment 
basemat.  

QUANTIFICATION: 

This basic event considers two possible accident scenarios: 

1) A wet cavity with water above the debris (CFLBMMT_1) 

2) A dry cavity (CFLBMMT_2).  

The Surry containment has a 10 ft. thick basemat that is largely siliceous in composition [1]; 
at Zion the containment has a 9 ft. thick basemat. At Surry [1], the probabilities for these 
case were 0.25 and a 0.4, respectively. At Zion [2], 0.4 and 0.8, respectively.  

Current industry thinking on the probability of basemat melt-through is that the values used 
for Surry and Zion are overly conservative, and that melt-through is unlikely, even in a dry 
cavity. Furthermore,, the large floor area in the cavity and keywayat IP3 provides for 
relatively shallow debris bed depths. Based on the quantification guidelines in Appendix A, a 
value of 0.1 was assigned to the case where water is present above the debris bed.  

CFLBMMT_1: BMMT = 0.1, nBMMT = 0.9 

While current thinking is that basemat melt-through is unlikely, there is considerable 
uncertainty associated with the case where the cavity is dry. Therefore, based on 
quantification guidelines, this basic event was assigned a value of 0.5.  

CFLBMMT_2: BMMT = 0.5, nBMMT = 0.5
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BASIC EVENT:

CET QUESTION NUMBER: 72 

DESCRIPTION: Does the containment fail late due to a bum? 

This basic event addresses whether a late combustible gas 
burn will fail the containment.  

QUANTIFICATION: 

The quantification of this basic event is similar to quantifying basic event CFEBURN. Late 
containment failures from combustible gas burns can only result from a detonation or 
deflagration. Late bums are precluded if there is a high steam concentration in containment.  
Therefore, all late bum pressure rise calculations assume that the containment base pressure is 
low (i.e., 14.7 psia). However, three cases are examined for late bum failures: 

0 Deflagrations where CCIs are the source of combustible gas 

N Deflagrations from high hydrogen sources 

0 Deflagrations from medium hydrogen sources.  

Detonations were assumed to alays result in containment failure.  

Deflagrations following CCI 

CCIs were assumed to produce the highest combustible gas concentrations. Using the 
distribution of hydrogen generation from [7], the maximum amount of hydrogen possible is 
approximately 125 percent of that derived from the core zirconium inventory (see basic event 
H2_EARLY). This represents approximately 2456 Ibm of hydrogen equivalent combustible 
gases. Using a base pressure of, P. = 14.7 psia, the pressure calculated by the AICC curve is, 
Pf = 142.2 psia or 127.5 psig. This produces a containment failure probability of 0.33.  

CFLBURN_1: LCGCFL = 0.33, nLCGCFL = 0.67 

Deflagrations with High Hydrogen 

This case is identical to CFEBURN_2.  

CFLBURN_2: LCGCFL = 0.07, nLCGCFL = 0.93
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Deflagrations with Medium Hydrogen 

This case is identical to CFEBURN_3.  

CFLBURN_3: LCGCFL = 0.001, nLCGCFL = 0.999
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BASIC EVENT:

CET QUESTION NUMBER: 74 

DESCRIPTION: DOES THE CONTAINMENT FAIL LATE DUE TO 
STATIC OVERPRESSURIZATION? 

This basic event represents the probability that late 
steam/non-condensible gas production will cause static 
overpressurization of the containment.  

QUANTIFICATION: 

Four cases- are considered for this basic event and are as follows: 

1) Debris cooled and no containment heat removal.  
2) Debris cooled and containment heat removal.  
3) CCI and containment heat removal.  
4) CCI and no containment heat removal.  

The overpressurization of the containment late is viewed essentially as problem of energy 
balance. Energy is added to the containment atmosphere from decay heat and potentially 
from CCI. A hand calculation was performed to determine the amount of steam necessary to 
fail the containment. The hand calculation is based on the equation of state for ideal gases 
(i.e PV=nRT). Basic values for the hand calculation are taken from the data in basic event 
H2_EARLY. The hand calculation is as follows: 

From containment fragility curve failure at 0.999 probability = 195 psig or 210 psia 
Saturation temperature @ 210 psia = 385 F or 845 R 
lbmols = [(210 psia) (144 in2/ft2) (2.61E6 ft3)]/(1545.3 ft-lbf/Ibmole/R * 845 R) 
lbmols = 60,433 
lbmass = 60,433 * 18 lbs/lbmole = 1,087,974 lbs 
volume = 1,087,974 / 8.33 lb/gal = 130,600 gals or 37% of RWST inventory 

Only 37% of the RWST inventory must be boiled away and remain non-condensed to cause 
almost certain containment failure. The integrated decay heat necessary to boil this inventory 
away is easily obtained in time frames less than 24 hours. Therefore in the absence of 
containment heat removal, containment failure is almost certain. Thus, both cases with no 
containment heat removal, cases 1 and 4, are given a 0.999 probability of failing containment.  

CFLSOP_1: CFL = 0.999, nCFL = 0.001 
CFL_SOP_4: CFL = 0.999, nCFL = 0.001
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If containment heat removal is present, it can remove approximately 112 MW of energy.  
This value is far greater than the decay energy generated late (less than 20 MW). Therefore, 
it will be assumed that if the debris is cooled and decay heat is the only heat source to the 
containment, that the containment will not failed. Thus the probability for failing containment 
for case 2 is given a value of 0.0.  

CFLSOP_2: CFL = 0.0, nCFL = 1.0 

If CCI is occurring late, this may add up to twice the energy of decay heat due to the 
chemical energy generated during CCI. The total energy added to the containment is still less 
than the capacity of containment heat removal. Therefore, this basic event is given an 
extremely unlikely chance of failing containment and the containment failure probability for 
case 3 is assigned a value of 0.01.  

CFLSOP_3: CFL = 0.01, nCFL = 0.090
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CHREARLY

CET QUESTION NUMBER: 40 

DESCRIPTION: Operator fails to operate fan coolers: 

This basic event addresses whether the operator fails to 
initiate operation of the fan coolers in recovered 
blackouts.  

QUANTIFICATION: 

Quantification of this event includes two elements. One element is failure of the operator to 
initiate operation of the fan coolers once ac power is recovered. This human error probability 
is 0.052 as discussed in the quantification of SPRAYLATE. The other element is the 
probability that the fan coolers would fail to operate due to a hardware failure should the 
operator attempt to initiate operation. This probability, 6.3 x 10"', is negligible compared to 
the human error probability and was therefore ignored.  

CHR_EARLY: ECHR = 0.948, nECHR = 0.052
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BASIC EVENT:

CET QUESTION NUMBER: 35 

DESCRIPTION: CORE MELT GREATER THAN 20% 

This basic event represents the probability that core melt 
will be greater than 20% given that AC power has been 
recovered, the vessel can be depressurized.  

QUANTIFICATION: 

The definition of this basic event has changed from it's earlier definition. It is now assumed 
that only station blackouts can have core melt less than 20%. This assumption is less 
conservative than NUREG- 1150 in which it was assumed that all initiators would proceed to 
full core melt.  

For a station blackout to have less that 20% core melt, it is assumed that; 1) AC power has 
been recovered; and 2) there is sufficient time left before 20% of the core has melted for the 
reactor vessel to be depressurized. Two MAAP cases were important in determining the 
probability for this basic event, MAAP run No. 1Land MAAP run No. 5.  

For some SBO sequences, AC power was recovered prior to the onset of core damage (but 
not in time to completely prevent core damage). In these cases, the probability that less than 
20% of the core melted is assumed to be 1.0.  

CM<20% = 1.0, CM>20% = 0.0 (Case 3) 

MAAP run No. I was a short term station blackout. Core uncovery occurs at approximately 
2.2 hours and vessel failure occurs at approximately 4.2 hours. It is estimated from the 
MAAP results that severe core melting (i.e. greater than 20% core melt) has occurred in less 
than one hour after core uncovery. Therefore, the reactor vessel must be depressurized in this 
sequence in less than one hour for the sequence to be considered recoverable. However, at 
approximately 3 hours from scram, the steaming rate from the core is only slightly less than 
the flow rate out of the PORVs. Thus all short term blackouts are considered unrecoverable.  

CM<20% = 0.0, CM>20% = 1.0 (Case 6) 

MAAP run No. 5 was a long term station blackout. Core uncovery occurs at approximately 
7.2 hours and vessel failure occurs at approximately 10 hours. It is estimated that the time 
from core uncovery to severe core melting is approximately 1.5 hours. The PORVs are more 
than adequate to depressurize the vessel at the decay heat levels at 7 hours from scram.  

Two basic events were defined for long term SBOs:
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* Given AC power recovery, a long term sequence, and medium to low RCS 
pressure, what is the probability of core melt proceeding to full core melt (i.e.  
greater than 20%).  

* Given AC power recovery, a long term sequence, and high RCS pressure, what 
is the probability of core melt proceeding to full core melt (i.e. greater than 
20%).  

For the first case all the criteria have been met for core melt progression to be stopped.  
However, some uncertainty exists as to whether this will occur. Based on the criteria for 
quantification, CM>20% is considered unlikely and is therefore given a probability of 0.1.  

CM<20% = 0.9, CM>20% = 0.1 (Case 4) 

The second case meets all the criteria, except the-vessel is at high pressure, and must be 
depressurized. Therefore, for this event the analysis is inconclusive and it is assigned a 
probability of 0.5.  

CM<20% = 0.5, CM>20% = 0.5 (Case 5)
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CTMTBASEPRESS

CET QUESTION NUMBER: 30 

DESCRIPTION: Containment base pressure at vessel failure 

This basic event addresses whether the containment base 
pressure will have reached the containment spray 
actuation setpoint of 23 psig after the onset of core 
damage, but prior to vessel failure.  

QUANTIFICATION: 

It was assumed that if the base pressure meets or exceeds 23 psig, a containment spray 
actuation signal will be sent. The MAAP calculations performed for accident progression 
model development were analyzed to identify wht accident scenarios that might lead to a high 
containment base pressure after the onset of core damage, but prior to vessel breach. Few of 
the scenarios analyzed indicated a high containment base pressure--vaporizing the entire RCS 
inventory over 1 to 2 hours is insufficient to increase the containment pressure to the spray 
initiation set point. While the large break LOCA scenario did result in a high containment 
pressure prior to core damage, this initiator was considered in basic event SPRAYVE).  

The only accident scenario that could be postulated that might result in a high containment 
base pressure is one in which the RCS inventory was vaporized along with a substantial 
fraction of the RWST inventory. (Non-condensible gas generation is too low to significantly 
increase containment base pressure). To achieve this, the accident scenario would have no 
containment fan coolers, some sort of RCS breach or leak where the initial RCS inventory 
was lost, and successful (and controlled) RWST injection to the RCS after the onset of core 
damage and before vessel breach. Recovery of injection after the onset of core damage, but 
before vessel breach is considered only for SBOs with early ac power recovery and transients 
where the operator depressurizes during core damage. For the SBO scenarios, both fan 
coolers and auxiliary feedwater will likely be recovered with the recovery of AC power. If 
fan coolers are recovered, the steam challenge to the containment will be alleviated; if 
auxiliary feedwater is recovered, the need to relieve pressure through the PORVs (for 
transients) will be eliminated. For these reasons, this basic event was assigned a value of 0.0.  

CTMTBASEPRESS: CP>23 = 0.0, CP<23 = 1.0
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BASIC EVENT:

CET QUESTION NUMBER: 50 

DESCRIPTION: Does DCH occur? 

This basic event addresses whether direct containment 
heating occurs, given that high pressure melt ejection has 
occurred previously.  

QUANTIFICATION: 

Given high pressure melt ejection (HPME) has occurred, DCH may follow resulting in a 
significant pressure rise in containment. As the data available in the literature regarding DCH 
are minimal and significant uncertainty exists, this basic event was assigned a value of 0.5.  

DCH: DCH = 0.5, nDCH = 0.5
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BASIC EVENT:

CET QUESTION NUMBER:

DESCRIPTION: IS THE DEBRIS DISPERSED?

This basic event represents the probability that debris is 
dispersed and cooled following an alpha, HPME or ex
vessel steam explosion event.  

QUANTIFICATION: 

For this basic event, dispersal is defined to be debris that is dispersed to such an extent that it 
is coolable by radiative and natural convection only. To evaluate this basic event, the depth 
of the debris bed given full core melt is calculated as follows.

Given: 
Mass of U02 in core 
Mass of zircaloy in core 
Mass of other core components (assumed to be steel) 
Density of U02 
Density of zircaloy 
Density of steel 
Area of cavity

221,600 lbs [8] 
44,450 lbs [8] 
17,950 [8] 
684 lbs/ft3 [9] 
406 lbs/ft3 [9] 
495 lbs/ft3 [9] 
477 ft2 [8]

Depth = [(221,600/684) + (44,450/406) + (17,950/495)]/477 -- 1 ft 

Typically, calculations for debris coolability by radiation and convection with an adiabatic 
lower surface have debris bed maximum thicknesses of approximately 1 to 2 inches.  
Therefore, this basic event represents the probability that debris is dispered such that the 
maximum debris bed thiskness is less than 2 inches. As this would require a substantial 
fraction of the core to be ejected from the reactor cavity, it is considered unlikely that 
dispersal wil occur.  

DISPERSAL: Disp = 0.1, nDisp = 0.9
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BASIC VENT:DETONATIONEARLY

CET QUESTION NUMBER: 38 

DESCRIPTION:. Does an early H2 detonation occur? 

This basic event addresses whether an early hydrogen 
deflagration, in the presence of a detonable concentration, 
is actually a detonation.  

QUANTIFICATION: 

Based on the definitions of low, medium and higir hydro gen concentrati ons, (see basic event 
H2_-EARLY), a detonation can only occur for high hydrogen concentrations. It was also 
assumed that a detonation can only occur if the criteria for an early burn (see basic event 
BURNEARLY) have also been met.  

The early detonation of hydrogen was considered in the Grand Gulf study [3]. The 
probability of hydrogen detonation with hydrogen concentrations between 12 and 16 percent 
was 0.22; for concentrations above 16 percent, it was 0.25. Based on these values, the 
probability of a hydrogen detonation is relatively unlikely. Therefore, based on our 
quantification guidelines, this basic event is assigned a value of 0.1 for a detonation and 0.9 
for a deflagration.  

DETONATIONEARLY: EDET = 0.1, nEDET = 0.9
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BASIC EVENT: 

CET QUESTION NUMBER: 

DESCRIPTION:

DETONATIONVF 

52 

Is the H2 burn at vessel failure a detonation? 

This basic event addresses whether a hydrogen bum at 
vessel failure will be a detonation.

QUANTIFICATION: 

This basic event was assumed to be very similar to basic event DETONATIONEARLY.  
The following assumptions were made: 

0 A deflagration bum occurrs at vessel failure 

* A high concentration of hydrogen exists in the containment 

n Sprays do not operate.  

As with basic event DETONATIONEARLY, this basic event was considered unlikely and is 
assigned a value of 0.1.  

DETONATIONVF: VFDET = 0.1, nVFDET = 0.9
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BASIC EVENT:

CET QUESTION NUMBER:

DESCRIPTION: The rcs is depressurized during core damage by opening 
the PORVS

This basic event addresses whether the RCS can be 
depressurized prior to vessel breach by opening the 
PORVs.  

QUANTIFICATION: 

This basic event has two cases: 

0 Short-term sequences, in which the time to core damage is less than approximately 2 
hours.  

0 Long-term sequences, in which the time to core damage is much greater than 2 hours.  

There are three sources of information available to quantify this event: a MAAP calculation; a 
hand calculation; and data from the NUREG- 1150 study. The hand calculation applies to the 
short term sequences; the MAAP calculation and NUREG- 1150 data apply to the long-term 
sequences.  

Short-Term Sequences 

Since data were not available to indicate the time when it is physically possible to have the 
PORVs depressurize the vessel, a hand calculation was made to estimate this value. The 
calculation assumes that the RCS is at the PORV setpoint and that the coolant is saturated.  

Known Values

Normal reactor power 
PORV setpoint 
PORV capacity (single PORV) 
Heat of vaporization Hfg @ 2325 psia

2325 psia 
179,000 lb/hr

3025 MW [61 
16.1 MPa 
22.55 kg/s 
925,990 J/kg [5]
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Energy Removal Rate for 2 POR Vs

Er, =,925900 J/kg * 2 * 22.55 kg/s = 4.176E7 J/s = 41.76 MW 

Energy Removal Rate as a Fraction of Total Power 

Erm / P0 = 41.76 MW / 3025 MW = 0.0138 

Time at Which Decay Heat Equals Energy Removal Rate 

The decay heat of the reactor as a fraction of total power is given as follows: 

P = 0.1[( - TO + 10) - 0.2 - 0.87(r - To + 2x107) - 0.2 

PO 

where, 
, - To = the time from scram in seconds 

By iteration, the time at which the decay heat equals the heat removal rate is 
approximaely 2 hours. Therefore, the minimum time at which the PORVs could begin 
to depressurize the RCS is also approximately 2 hours. This indicates that the 
likelihood of depressurizing the RCS using two PORVs is low for short-term 
sequences. Based on the quantification guidelines, the hand calculation results 
indicates that a value of 0.1 be assigned to successful depressurization. for short term 
events.  

DPPORV_1: DPPORV = 0.1, nDPPORV = 0.9 

Long Term Sequences 

A single MAAP calculation applies to this case. Scenario 4 described in Appendix K is a 
long term station blackout that has ac power restored after the core is uncovered, but prior to 
vessel breach. The calculation indicates that the PORVs, which were opened approximately 8 
hours after scram, would depressurize the RCS before the vessel failure.  

Different values were obtained for this probability for the Surry and Zion plants. While 
neither analysis indicated whether the data applied to long- or short-term sequences, it was 
assumed that the values were meant for longer term sequences. The probability for Surry is 
from pg A.1.1-23 [1] and is 0.9 for successful depressurization of the RCS. The value for 
Zion is from pg. A-14 [2] and is 0.5 for successful depressurization of the RCS.  

There are uncertainties in this event, since the time at which the operator will reach this step 
in the procedures, and the time available for depressurization before vessel breach are not 
clearly defined. The Surry value is in better agreement with the MAAP value (i.e unity), but
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a value of unity cannot be justified given the uncertainties. This event is therefore considered 

likely, and using the quantification guidelines, a value of 0.9 is assigned to successful 
depressurization.  

DPPORV_2: DPPORV = 0.9, nDPPORV = 0.1
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BASIC EVENT: 

CET QUESTION NUMBER: 

DESCRIPTION:

FCIEX 

55 

Do ex-vessel FCIs occur? 

This basic event addresses whether an ex-vessel fuel
coolant interaction will occur at vessel failure.

QUANTIFICATION: 

The conditions under which ex-vessel FCIs can occur are: 

0 There is water in the containment cavity 

0 The debris is highly molten (see basic event SLUMP) 

0 The debris leaves the failed reactor vessel by gravity pour (i.e. this can be through a 
penetration or gross failure, but not by HPME).  

These conditions are similar to those under which FCI was considered in the Surry and Zion 
studies. Given the high degree of uncertainty with regard to ex-vessel FCIs, using the 
quantification guidelines in Appendix A, this basic event was assigned a value of 0.5.  

FCIEX: Ex_FCI = 0.5, nEx_FCI = 0.5
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BASIC EVENT:

CET QUESTION NUMBER: 42 

DESCRIPTION: Do in-vessel fuel-coolant interactions occur? 

This basic event addresses whether a fuel-coolant 
interaction will occur inside the reactor vessel.  

QUANTIFICATION: 

The primary assumption when quantifying this basic event is that water exists in the lower 
head of the reactor vessel. It is further assumed that steam explosions are only possible 
should the debris be highly molten and slump into the lower head (i.e., a large amount of 
molten debris relocating simultaneously as opposed to a small amount of melt "trickling 
down" into the lower head). Therefore, it was assumed that the basic event SLUMP must be 
true, before an in-vessel FCI can occur.  

Basic event FCIIV directly impacts the alpha mode failure (see basic event ALPHA) in 
which an in-vessel steam explosion causes vessel failure that in turn causes containment 
failure.  

The NUREG- 1150 study did not consider steam explosions separately from the complete 
process of alpha mode failure. Therefore, this basic event was quantified in conjunction with 
the quantification of alpha mode failure. The values used by the Surry [1] and Zion [2] 
studies are based on the work of the SERG. The probability of alpha mode failure (the 
complete process) at low pressure was 0.008. The probability of alpha mode failure at high 
pressure was 0.0008 (i.e. 1 order of magnitude smaller).  

The probabilities from NUREG-1 150 were divided between the fuel-coolant interaction basic 
event and the alpha mode failure basic event for the IP3 CET. Three cases were examined 
for this basic event: low, medium and high RCS pressure.  

Low RCS Pressure 

The NUREG- 1150 results indicate that the alpha mode failure (FCI to VF to CF) at low RCS 
pressure is considered to be extremely unlikely (i.e. 0.01). Since, alpha mode failure was 
quantified with a probability of 0.1, then low pressure fuel-coolant interactions will be 
assigned a probability of 0.1.  

FCIIV_3: IV_FCI = 0.10, nIVFCI = 0.90 

High RCS Pressure
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Consistent with NUREG- 1150, the probability of fuel-coolant interactions occurring at high 
pressure are considered to be an order of magnitude lower than at low pressure. Therefore, 
the probability is 0.01.  

FCIIV_1: IV_FCI = 0.01, nIV_FCI = 0.99 

Medium RCS Pressure 

The value for medium pressure was chosen to fall in between the values for high and low 
pressure. It was given a value of 0.05.  

FCIIV_2: IV_FCI = 0.05, niVFCI = 0.95 
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BASIC EVENT:

CET QUESTION NUMBER: 36 

DESCRIPTION: Amount of early hydrogen production 

This basic event addresses whether in-vessel hydrogen 
production will be high, medium or low.  

QUANTIFICATION: 

To quantify this basic event, the low, medium and high hydrogen production values must be 
defined. Historically, the amount of hydrogen produced is expressed in terms of the fraction 
of total zirconium oxidized in the core. -

Hydrogen from Core 

The total zirconium mass at IP3 is 44,450 lbm. Using the chemical reaction for zirconium, 

Zr + 2H 20 --> 2H 2 + ZrO2 

the total amount of hydrogen produced if all the zirconium is oxidized is as follows: 

Molecular weight of zirconium = 91.22 lbm/lbmole [10] 
Molecular weight of hydrogen - 2.016 lbm/lbmole [10] 

Number of lbmoles of Zr = 44,450 Ibm / 91.22 lbm/lbmole = 487.3 lbmole 
Number of lbmoles of H2 (using chemical reaction) = 487.3 * 2 = 974.6 lbmole 
Mass of hydrogen produced = 974.6 lbmoles * 2.016 lbm/lbmole = 1964.8 lbmole 

Therefore, the fraction of hydrogen is based on 1964.8 Ibm.  

Low Hydrogen 

The low hydrogen production upper bound is defined as the minimum amount required to 
achieve a bum. Based on analytical bum calculations [6], the amount of H2 needed to achieve 
bum is 4.1 percent by mole fraction. Therefore minimum hydrogen is calculated as follows:
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Definitions:

H 2 frac = Nb / (Nb + N) 

where, 
Nb = Number of moles -of hydrogen 
Na = Moles of air in containment

Given: 
Containment free volume: 
Universal gas constant: 

Assumed: 
Initial containment pressure 
Initial containment temperature 
Containment atmosphere is ideal gas

V = 2.61E6 fta [6] 
R = 1545.3 ft-lbf/lbmole/R [12] 

P = 14.7 psia 
T = 90°F or 550 R 
PV = NRT

Calculations: 
Na = [(14.7 psi)*(144 in2/ft)*(2.61E6 ft3)] / [(1545.3 ft-lbf/lbmole/R)*(550 R)] 
Na = 6500 Ibmole 

If H2 frac = 0.041, then 

Nb = 0.041/(1 - 0.041) * Na 
Nb = 0.041/(1 - 0.041) * 6500 Ibmole = 278 Ibmole 

Mass of H2 = 278 Ibmole * 2.016 lbm/lbmole = 560 Ibm 
For simplicity, this value was rounded up to 600 Ibm 
As a fraction of the core, 600 Ibm / 1964.8 Ibm = 31% 

Therefore, 600 Ibm is the upper limit of low hydrogen production for IP3. This mass 
represents the oxidation of 31 percent of the zirconium in the core.  

High Hydrogen 

High hydrogen production is defined to be the amount of hydrogen needed for detonation--a 
mole fraction of 13.8 percent [6]. Using the same equations as for low hydrogen, the mass is 
calculated as follows:
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Calculations: 
If H2 frac = 0.138, then 

Nb = 0.138/(1 - 0.138) * Na 
Nb = 0.138/(1 - 0.138) * 6500 ibmole = 1041 ibmole 

Mass of H2 = 1041 ibmole * 2.016 lbm/lbmole = 2098 ibm 
For simplicity, this value was rounded up to 2200 lbm 
As a fraction of the core, 2200 ibm / 1964.8 ibm = 112% 

Therefore, the 2200 Ibm lower limit of high hydrogen production for IP3 represents 
112 percent of the hydrogen drived from zirconium in the core. It is possible to have 
hydrogen generation that exceeds 100 percent of core zirconium oxidation since steel 
structures in the core may also be oxidized.  

Medium Hydrogen 

Medium hydrogen is defined as any amount of hydrogen between 600 ibm and 2200 lbm (i.e.  
between 31% and 112% of zirconium oxidized).  

Quantification 

MAAP calculations performed for IP3 and the results of the NUREG-1 150 study were used to 
quantify the amount of hydrogen produced during a core melt: . The MAAP calculations 
included several station blackouts (cases #1, #5, #1', #5' and #5"), a small LOCA (case #2), 
and a large LOCA (case #12) (Appendix...) and covered a wide range of pressures inside the 
vessel during core damage. None of the calculations considered had injection or recirculation 
to the core during core damage. The results for the cases were all very consistent, and range 
from 42 to 55 percent of the core zirconium oxidized.  

The values for NUREG-1150 for Surry [1] and Zion [2] used the mean value of the aggregate 
distribution from the expert elicitation [7]. The experts examined 10 cases, that had various 
ranges of pressure and some had injection (in this case the discharge of the accumulators) 
before, after, or during core melt. The mean values for the cases used by Surry and Zion 
were closely grouped together and ranged from 32 to 52 percent. Pressure did not seem to be 
as important to the amount of zirconium oxidized as did the time of accumulator discharge.  
Accumulator discharge during core melt produced the highest values of oxidation. These are 
only the mean values for the distributions produced by the experts. The range of values 
varied from a low value of 6% at the cumulative 1% probability level to a high value of 
125% at the 99% probability level.  

Full core melt, all pressures, with early injection or recirc
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Based on the MAAP and NUREG- 1150 data, once a full core melt has occurred, the most 
likely amount of zirconium oxidation will be in the medium range (i.e. between 31% and 
112%). However, the high range of zirconium production cannot be completely ruled out, 
although it is considered almost impossible. The low range of hydrogen production (after the 
probabilities for high and medium are subtracted from unity) must therefore be considered 
unlikely. This produces-value of 0.9 for medium, 0.001 for-high and 0.099 for low. These 
values were assumed to have no dependence on the system pressure.  

H2_EARLY_1: 0.099 LOW, 0.9 MEDIUM, 0.001 HIGH 

Full core melt, all pressures, no early injection or recirc 

The amount of hydrogen produced here will be less than in those sequences where injection 
or recirculation is available. However, no data are readily available to quantify this basic 
event (MAAP calculations were injection is recovered always quench the debris and terminate 
core melt progression). Therefore, based on the quantification guidelines in Appendix A, an 
even split will be assigned between low and medium hydrogen production values.  

H2_EARLY_2: 0.5 LOW, 0.5 MEDIUM, 0.0 HIGH
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BASIC EVENT:

CET QUESTION NUMBER: 45 

DESCRIPTION: Water in the reactor vessel cavity 

This basic event addresses whether water will flow to the 
reactor vessel cavity given: (1) the RWST inventory is 
within the containment, and (2) the RWST contents were 
injected to the containment by some means other than 
containment sprays.  

QUANTIFICATION: 

This basic event addresses whether the RWST inventory, if located in the sumps at the 46-ft 
level, will flow to the reactor vessel cavity. The presence of water in the cavity may impact 
severe accident progression significantly by cooling molten debris within the vessel via ex
vessel heat transfer, terminating the accident progression. Shoild the vessel fail, the water my 
quench the debris or cause ex-vessel FCIs or exacerbate the effects of DCH.  

Given some breach of the RCS and successful injection of the RWST inventory to the 
containment, the ultimate location of the water may affect the accident progression. If the 
RWST inventory is injected to the containment by containment sprays, it was assumed that 
water will fill the reactor pit, as the annulus between the RCS and the shield wall would 
create a direct flow path from the spray header to the pit. However, if the RWST inventory 
is injected to the containment and fills the sumps at the 46-ft level, some flow path from that 
level to the reactor pit is required for the water to fill the pit [2]. Two possibilities are the 
man-way hatch that provides worker access from the 46-ft level to the pit, and backflow from 
the containment sump via the waste disposal system piping [8]. Investigation of the both 
possibilities has been inconclusive. It is not clear whether the man-way hatch is water tight 
(or if not water tight, what the leakage flow rate would be around it), or if the waste disposal 
system piping has isolation or check valves that would prohibit backflow. Based on the 
quantification guidelines listed in Appendix M-A, the value assigned to this basic event is 0.5.  

H20_PIT: H20_PIT = 0.5, H2OnPIT = 0.5

M-51

H20-PIT



BASIC EVENT: HEATTRANSEX 

CET QUESTION NUMBER: 46 

DESCRIPTION: Does ex-vessel heat transfer cool the debris? 

This basic event addresses whether ex-vessel heat transfer 
will cool the debris in the lower head, thereby preventing 
vessel failure.  

QUANTIFICATION: 

Experimental and analytical investigations into the cooling of core debris inside the lower 
head has been conducted by Fauske and Associates [3]. The basic assumption to this work is 
that if the water in the containment cavity is higher than the bottom of the reactor vessel, then 
nucleate boiling heat transfer on the outside of the lower head may be sufficient to cool the 
debris. This work is relatively new and has been criticized. Therefore, this event should be 
considered possible, since no data exists to indicate its likelihood. Thus, a probability of 0.5 
is used to quantify this event.  

HEATTRANSEX: ExHx = 0.5, nExHx = 0.5
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BASIC EVENT:

CET QUESTION NUMBER: 27 

DESCRIPTION: The hot leg/surge line remains intact 

This basic event addresses whether the hot leg/surge line 

will remain intact during the accident.  

QUANTIFICATION: 

After much of the core is uncovered, the upper portion of the vessel and the piping connected 

to it will be subjected to temperatures well above the design temperature. The core will be 

above 2000*F, so temperatures higher than 1000" are possible in the vicinity of the hot leg 

nozzles and the surge line. Should the RCS remain at high pressure during degradation, the 

.hoop stress on the hot leg and the surge line will be high, and the elevated temperatures will 

weaken the metal considerably. It is possible, therefore, that the piping may fail before vessel 

breach.  

Several experts were consulted for the NUREG-1 150 study of this phenomenon. The experts 

examined three cases: 

0 A high pressure case (i.e. at the PORV setpoint) 

0 A medium pressure case (pressure between 1200 and the PORV setpoint) 

N A low pressure case (pressure less than 1200 psia).  

The mean value of the distribution for the three cases was used to quantify this basic event 

for both Surry and Zion. The probability of the hot leg/surge line remaining intact for each 

case are as follows: 

high pressure 0.28 

medium pressure 0.966 

low pressure 1.0 (failure impossible)
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Using the NUREG- 1150 data and the guidelines for quantification this, basic event was 
quantified as follows: 

medium pressure -- failure is unlikely, value = 0.1 

HLSL_1: HLSLOK = 0.9, nHLSLOK = 0.1 

high pressure -- failure is possible, value = 0.5 

HLSL_2: HLSLOK = 0.5, nHLSLOK = 0.5
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BASIC EVENT:

CET QUESTION NUMBER: 49 

DESCRIPTION: Does high pressure melt ejection occur? 

This basic event addresses whether HPME will occur.  

QUANTIFICATION: 

Three conditions are necessary for HPME to occur: 

E The vessel pressure must exceed 200 psi [7]. In this IPE, this corresponds to a low, 
medium or high pressure.  

0 The debris must have a high molten fraction (see basic event SLUMP).  

0 The vessel failure mode must be a penetration failure (see basic event VFSIZE).  

The occurrence of HPME was discussed in the NUREG- 1150 study [7], Issue 6, of the in
vessel expert elicitations. The aggregate results assuming an RCS pressure of 2500 psi were 
that HPME occurred 91 percent of the time (i.e. 79 out of 87 percent penetration failures, see 
basic event VFSIZE). The aggregate results assuming an RCS pressure of 2000 psi were 
that HPME occurred 69 percent of the time. These results indicate that for the medium or 
high pressure conditions, HPME is considered likely. Thus for medium or high pressure, this 
basic event is given a probability of 0.9.  

HPME_2: HPME = 0.9, nHPME = 0.1 

The results for pressure's between 200 psi and 1200 psi were identical to 2000 psi, 69% of 
the failures were HPME. However, for IP3, the upper end of the low pressure range is 600 
psi. As the lower pressure range overlaps the "cutoff' pressure for HPME, it is uncertain 
whether or not HPME will occur. Based on the quantification guidelines provided in 
Appendix A, this basic event was assigned a value of 0.5.  

HPME_1: HPME = 0.5, nHPME ='0.5
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BASIC EVENT:

CET QUESTION NUMBER: 29 

DESCRIPTION: Is injection initiated early? 

These basic events address whether injection will fail to 
initiate early given AC power is available and the RCS 
pressure is sufficiently low to avoid pump deadheading.  

QUANTIFICATION: 

The quantification for INJEARLY_1 assumes that the RCS is at medium pressure, but that is 
below the high-head injection shutoff head. The scenario considered is recovery from a 
blackout, so the injection systems were not previously challenged. Since the LHF system is 
needed to draw suction from the RWST, the probability of failure to inject is equal to the 
probability that either HHF or LHF fail.  

From [13], this probability is: 

Pf = Pf(HHF) + Pf(LHF) - [P(HHF) * Pf(LHF)] 

The probabilities of failure to initiate low- and high-head injection are supplied by Level 1 
type fault trees, which model the systems and their associated automatic initiation logic.  
These probabilities are 0.003 and 0,00018 for low- and high-head flow, respectively [8].  
Therefore, the total failure probability of injection for INJEARLY_I is 0.00318.  

INJEARLY_1: INJ = 0.9968, nINJ = 0.0032 

The quantification for INJEARLY_2 assumes that the RCS is at low pressure. The scenario 
considered is recovery from a blackout, so the injection systems were not previously 
challenged. Since the LHF system is needed to draw suction from the RWST, no credit was 
taken for HHF availability. Therefore the probability of failure to inject is equal to the 
probability that LHF fails. As stated above, this probability is 0.003.  

INJEARLY_2: INJ = 0.997, nINJ = 0.003
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BASIC EVENT:

CET QUESTION NUMBER: 61 

DESCRIPTION: Is injection initiated late? 

This basic event addresses whether injection will fail to 
initiate late given ac power is available and the injection 
systems were not challenged early.  

QUANTIFICATION: 

The quantification for INJLATE assumes that the RCS is at low pressure (by definition, 
vessel failure has occurred). The scenario considered is late recovery from a blackout, so the 
injection systems were not previously challenged. Since the LHF system is needed to draw 
suction from the RWST, no credit was taken for HHF availability. Therefore the probability 
of failure to inject is equal to the probability that LHF fails.  

The probability of failure to initiate low head injection is supplied by Level 1 type fault trees, 
which model the system and its associated automatic initiation logic. This probability is 0.003 
[8].  

INJLATE: LINJ = 0.997, nLINJ = 0.003
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BASIC EVENT: QEC

CET QUESTION NUMBER: 63 

DESCRIPTION: IS THE DEBRIS QUENCHED? 

This basic event represents the probability that debris is 
quenched immediately after vessel failure.  

QUANTIFICATION: 

Two cases are considered in the basic event quench and are examined below: 

* Debris falls into a cavity full of water; 
* Debris falls into a dry cavity and then water is added.  

Case 1 - Cavity Full of Water 

When molten core debris initially contacts water, rapid steam generation at the debris/coolant 
interface causes course debris fragmentation. This, is turn, exposes a greater debris surface 
area to coolant which fuirther enhances heat transfer. The confidence one can have that debris 
fragmentation will result in fully-quenched debris increases as the depth of the pool increases.  
In particular, experiments and analyses performed at Argonne National Laboratory to addr ess 
the issue of steam spike [10] indicate highly efficient melt quenching in pools deeper than 
approx. 0.5 mn if particle sizes are sufficiently small (i.e., nominal diameter less than 1 mm).  
Deeper pools (3 to 5 mn) were required to fully quench larger melt particles (up to 10 mm).  
Based on a review of several international research programs, the Swedish Nuclear Power.  
Inspectorate concluded that "water depths of no less than 4 to 5 meters should be sufficient to 
make sure that the melt will fragment and quench before reaching the containment floor" [11I].  
Based on this data and that water in the 1P3 cavity will produce deep pools, this basic event is 
considered likely and given a probability of 0.9.  

QUENCH-1: Quench = 0.9, uQuench = 0.1 

Case 2 - Water Added to Debris in Dry Cavity 

There is no data directly applicable to this case. But it is not believed that fragmentation will 
be as large for ths case, as for the cavity full of water case and therefore may not be as likely 
to quench. Therefore the probability of this basic event should be lower than for case 1 and 
was assigned a value of 0.5 

QUENCH_2: Quench = 0.5, nQuench = 0.5
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RECIRCEARLY

CET QUESTION NUMBER: 34 

DESCRIPTION: Does the operator initiate recirculation early? 

This basic event addresses whether the operator fails to 
initiate recirculation to the RCS prior to vessel failure 
given that there is water in the containment and 
recirculation sumps and that power is available.  

QUANTIFICATION: 

The probability of failure to initiate recirculation prior to vessel failure, given the above 
conditions, is dominated by the failure of the operator to correctly perform the action under 
high stress conditions. Using the HEP methodology discussed in the quantification of 
SPRAYLATE, the human error probability is 0.052.  

RECIRCEARLY: ERecrc = 0.948, nERecrc = 0.052
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BASIC EVENT:

CET QUESTION NUMBER:

DESCRIPTION: Are the recirculation pumps or piping failed by severe 
accident phenomena? -..

QUANTIFICATION: 

No data exist to quantify this basic event. Detonations in containment, high pressure melt 
ejection (HPME), and ruptures of the containment were each assigned indeterminate 
probabilities of failing the recirculation pumps.  

Detonations and HPME 

RECIRCFAIL_1: RCRC_Fl = 0.5, RCRCnF! = 0.5 

CFE Ruptures 

RECIRCFAIL_2: RCRCFi = 0.5, RCRCnF! = 0.5

HPME Event

RECIRCFAIL_3: RCRC_Fl = 0.5, RCRCnFI = 0.5 
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BASIC EVENT:

CET QUESTION NUMBER: 65 

DESCRIPTION: Does the operator initiate recirculation late? 

This basic event addresses whether the operator fails to 
initiate recirculation to the RCS late, given that power is 
available, water is in the containment and recirculation 
sumps, and it was not possible for the operator to initiate 
recirculation early.  

QUANTIFICATION: 

The probability of failure to initiate recirculation following vessel failure, given the above 
conditions, is dominated by the failure of the operator to correctly perform the action under 
high stress conditions. Using the HEP methodology discussed in the quantification of 
SPRAYLATE, the human error probability is 0.052.  

RECIRCLATE: LRecrc = 0.948, nLRecrc = 0.052
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BASIC EVENT: RCE

CET QUESTION NUMBER: 53 

DESCRIPTION: Does the vessel act as a rocket and fail the containment? 

This basic event addresses whether the vessel will act like 
a rocket at vessel failure and fail the containment.  

QUANTIFICATION: 

The conditions necessary for the vessel to act like a rocket include gross failure of the vessel 
lower head at a high vessel pressure. Both the Surry [1] and the Zion [2] studies assigned a 
probability of 0.001 to this event. This results indicates that the event is almost impossible, 
but cannot be ruled out. The same probability was used here.  

ROCKET: ROCKET =0.001, nROCKET =0.999 
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BASIC EVENT:

CET QUESTION NUMBER: 26 

DESCRIPTION:- Do high temperatures induce SGTR? 

This basic event addresses whether high gas temperatures 
in the steam generator will induce a tube rupture.  

QUANTIFICATION: 

Steam generator tube ruptures can occur in high pressure sequences where hot gases enter the 
steam generator. Several experts were consulted for the NUREG-1 150 study [7]. The experts 
examined sequences where the RCS pressure was at or near the PORV setpoint and the 
secondary side of the steam generators was dry. The experts assumed defective tubes in the 
steam generator were very likely.  

The NUREG- 1150 results for the probability of an SGTR have a distribution that ranges from 
10.' to 0.1208 with a mean value of 0.018. This value was used in both the Zion [2] and 
Surry [2] PRAs for the probability of tube ruptures occurring, suggesting that an SGTR is 
extremely unlikely. Therefore, based on our quantification guidelines, a value of 0.01 is 
assigned to the probability of an SGTR.  

SGTREARLY_2: ESGTR = 0.01, nESGTR = 0.99 

For station blackout scenarios where ac power is recovered early, there is a high likelihood 
that the operator will initiate auxiliary feedwater, thus precluding an SGTR. For this basic 
event, the likelihood of the operator failing to initiate auxiliary feedwater is considered with 
the likelihood of an SGTR occurring. The probability is simply the product of the HEP (see 
basic event SPRAYEARLY) of 0.052and the probability of an SGTR, (i.e., 0.052 * 0.01 
0.0005).  

SGTREARLY_1: ESGTR = 0.0005, nESGTR = 0.9995
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BASIC EVENT:

CET QUESTION NUMBER: 41 

DESCRIPTION: Does the core slump to the lower head? 

This basic event addresses whether the core will slump to 
the lower head as a large mass, instead of smaller 
amounts relocating at different times.  

QUANTIFICATION: 

A basic assumption of the IPE is that if core damage is greater than 20 percent, then all of the 
core becomes degraded and eventually relocates to the lower head. This basic event describes 
how the core is relocated to the lower head. A slump of the core implies that the core 
relocates as a single mass almost simultaneously, with an implicit assumption that the core 
debris has a high molten fraction. Conversely, no core slump means that the core relocates in 
a piece-wise fashion and has a low molten fraction.  

The way in which the core relocates has a significant impact on other events in the CET. In
vessel steam explosions and HPME were assumed to occur only if the core slumps, since both 
phenomena are very dependent on the existence of high core molten fractions.  

The NUREG- 1150 study for the Surry, Zion or Seqouyah PWRs did not address this question 
completely. The question is only partially addressed by the Peach Bottom study. The Grand 
Gulfistudy [3] contains a similar question that asks whether the debris in the lower head has 
high, ,or low molten fraction. The probability that the debris would have a high molten 
fraction for situations where injection was provided to the vessel was 0.025. The probability 
that the debris would have a high molten fraction with no injection was 0.10.  

This basic event is divided into three cases, one that has recirculation (SLUMP_1), one that 
has injection (SLUMP_2), and one that has neither (SLUMP 3). The probabilities for all 
cases were based on the Grand Gulf data. Core slump with injection or recirculation is 
assumed to be extremely unlikely. Core slump without injection or recirculation was assumed 
to be unlikely. Therefore the IPE values are quantified using the Appendix A guidelines as: 

Early Recirculation 

SLUMP_1: SLUMP = 0.01, nSLUMP = 0.99 

Early Injection 

SLUMP_2: SLUMP = 0.01, nSLUMP = 0.99
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Neither Early Recirculation or Injection 

SLUMP_3: SLUMP = 0.1, nSLUMP = 0.9
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BASIC EVENT:

CET QUESTION NUMBER: 25 

DESCRIPTION: Does a PORV stick open while cycling prior to vessel 
breach? 

This basic event addresses whether a PORV will stick 
open while cycling prior to the breach of the reactor 
vessel.  

QUANTIFICATION: 

The primary assumption for this basic-event is that the RCS pressure is at the PORV setpoint.  
Sequences that have either medium or low RCS pressures, or that have the RCS 
depressurized, or already have a stuck-open PORV were assumed not to challenge (i.e., cycle) 
the PORVs.  

The probability of a PORV sticking open assumed to be 0.025 per challenge. MAAP 
calculations were examined to determine the number of times the PORVs cycle during 
blackouts and high pressure transients. This is somewhat difficult, since the plot timestep is 
not fine enough to always capture the cycling of a PORV. However, the number of cycles is 
believed to be in the range from about 5 to 50 cycles during most high pressure sequences.  
This would give a failure probability of approximately 0.1 to 0.5. Since the number of cycles 
is difficult to determine, and therefore introduces a significant uncertainty, this event was 
assigned a value of 0.5.  

SORV_EARLY: ESORV = 0.5, nESORV = 0.5
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SPRAYEARLY

CET QUESTION NUMBER: 31 

DESCRIPTION: Do the containment sprays initiate early? 

This basic event addresses whether containment sprays 
initiate during the in-vessel phase of the accident given 
that containment pressure exceeds the automatic initiation 
setpoint of 23 psig, ac power is available, and 
containment spray actuation was not required prior to 
core damage.  

QUANTIFICATION: 

The probability of failure to initiate sprays is supplied by a Level 1 type fault tree, which 
models the containment spray system and its associated automatic initiation logic. This 
probability is 3.6 x 10. [8].  

SPRAYEARLY: ESpry = 0.999964, nESpry = 3.6 x 10'
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SPRAYLATE

CET QUESTION NUMBER: 69 

DESCRIPTION: Operator fails to initiate containment sprays late: 

These basic events address whether containment sprays 
fail to actuate late because of operator error or equipment 
failure are occasioned by severe accident phenomena. It is 
assumed that containment pressure exceeds the automatic 
initiation setpoint of 23 psig and ac power is available.  

QUANTIFICATION: 

It was assumed that containment sprays following vessel failure would only be available in 
recirculation mode. This is a modeling assumption, since late injection was given precedence 
over containment sprays if the RWST inventory was still in the tank. Therefore, operator 
action would be required to initiate containment sprays.  

The probability of failure to initiate is obtained through a human error probability (HEP) 
calculation using the NUREG/CR-4772 methodology [14]. Following-this methodology, and 
conservatively ignoring credit for operator shift changes, advice from the emergency director, 
etc., an HEP can be calculated using the following equation: 

HEPTOT = HEPD * MD + {HEPRo * MRo * HEPsRo * MsRo} 

where: 

HEPD Probability of failure to diagnose 

HEPRO Probability of failure to originally complete the task 

HEPSRO Probability of failure of SRO to verify completion of task 

M Multipliers based on error factors corresponding to the above 
failure probabilities. These multipliers are bases on values 
suggested in the methodology reference. The multipliers convert 
failure probabilities from median values to mean values.  

For Level 2 analyses, all HEP calculations assume that the operator is under high stress, since 
core damage has occurred. For step-by-step actions, such as those an operator would perform 
when following a procedure, the values for HEPRO, MRo, HEPsRo, and MsRo are 0.05, 1.65, 
0.5, and 1.25, respectively [14]. In addition, the values for HEPD and MD create "Failure to 
Diagnose" probabilities that are one to two orders of magnitude lower than are created by the
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failure of the operator to perform the required action. Therefore, for simplicity, the "Failure 

to Diagnose" term was ignored. Thus, a constant HEP will be used for all Level 2 analyses.  
This value is: 

HEP = 0.05 * 1.65 * 0.5 * 1.25 = 0.052 

The quantification of SPRAYLATE_1 is for sequences in which the containment reaches 23 
psig, which is the level for which spray initiation is required. In addition, either no 
containment failure occurred or the containment failure was only a leak. Since containment 
pressure/temperature did not rupture the containment, it was assumed that the containment 
spray piping and recirculation pumps were not affected by severe accident phenomena.  
Therefore the probability of failure to initiate sprays is simply the HEP.  

SPRAYLATE_1: LSpry = 0.948, nLSpry = 0.052 

The quantification of SPRAYLATE_2 considers the probability that the containment spray 
piping was ruptured at the same time a containment rupture occurred. Therefore, either a 
human error or rupture of the piping could prevent spray initiation. It is our judgement that 
spray piping rupture due to an early containment failure is unlikely. However, since there are 
no supporting calculations, the quantification guidelines suggest a failure probability of 0.1.  
Since there are two trains leading to the spray headers, the total failure probability occasioned 
by containment rupture is the product of the failure probability for each individual train. That 
is: 

0.1 * 0.1 = 0.01.  

Since either a human error failure or a "phenomena" failure could cause failure to initiate the 
sprays, the total failure probability is: 

0.052 + 0.01 - (0.052 * 0.01) = 0.061 

SPRAYLATE_2: LSpry = 0.939, nLSpry = 0.061 
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.BASIC EVENT:

CET QUESTION NUMBER: 47 

DESCRIPTION: Does the reactor vessel fail? 

This basic event addresses whether the core debris is not 
cooled in-vessel, and fails the lower head.  

QUANTIFICATION: 

This basic event can be divided into three cases: 

N Injection is provided to the core and-less-than 20 percent of the core -has been 
degraded.  

0 In excess of 20 percent of the core has been degraded and ex-vessel heat transfer and 
containment heat removal occurs.  

* In excess of 20 percent of the core has been degraded and either no ex-vessel heat 
transfer or containment heat removal occurs.  

Core Melt < 20%, Injection 

No data exits for this case. However, the fact that less than 20 percent of the core has been 
melted indicates that most of the core has been cooled. Therefore, only a small portion of the 
core is available to attack the lower head. It was assumed therefore that the likelihood of 
vessel failure is very low and the probability of failure was assigned a value of 0.05.  

VF_1: VF = 0.05, nVF = 0.95 

Core Melt > 20%, Ex-vessel heat transfer and containment heat removal 

VF_2: VF = 0.0, nVF = 1.0 

Core Melt > 20%, no Ex-vessel heat transfer or containment heat removal 

VF_2: VF = 1.0, nVF = 0.0
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BASIC EVENT:

CET QUESTION NUMBER: 48 

DESCRIPTION: Is vessel failure a gross or penetration failure? 

This basic event addresses whether if the vessel fails the 
failure will either be a gross failure of the lower head or 
the failure will be in a single lower head penetration.  

QUANTIFICATION: 

The primary assumption for this question is that vessel failure (if not caused by an alpha 
mode failure) is due to molten core debris attacking the lower head.  

Lower head failure was the subject of expert eliciation in the NUREG-1 150 study [3], Issue 6.  
There was a wide difference of opinion among the experts on the mode of vessel breach.  
One expert was certain that vessel failure would always be by failure of a penetration.  
Another expert was the only one who thought that gross bottom head failure was possible.  
The aggregate results were that gross lower head failure occurred only 13% of the time.  
Therefore for this basic event, gross failure is considered unlikely and penetration failure 
likely.  

VFSIZE: VFGr = 0.1, VF Pen = 0.9, nVF = 0.0
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Section M3

SUMMARY TABLE OF BASIC EVENT VALUES 

BASIC EVENT VALUES 

ACPOWER El EAC = 0.48, nEAC = 0.52 

ACPOWER E2 EAC = 0.13, nE AC = 0.87 

ACPOWER_Li L AC = 0.46, nLAC = 0.54 

ACPOWERL2 LAC = 0.0, nLAC =1.00 

ALPHA Alpha = 0.1, nAlpha = 0.9 

BURNEARLY_1 nEBURN = 0.0, EDef-> 0.1, Ediff 0.9 

BURNEARLY_2 nEBURN = 0.5, E Def= 0.25, E diff 0.25 

BURNLATEI L Det = 0.1, LDef = 0.9, nL Diff = 0.0 

BURNLATE_2 L Det = 0.05, LDef = 0.45, nLDiff =0.5 

BURNLATE_3 LDet = 0.0, LDef = 1.0, nLDiff= 0.0 

BURNLATE_4 LDet = 0.0, LDef = 0.5, nLDiff = 0.5 

BURNVF_1 VFH2Def = 0.5, VFH2Dif = 0.5, nVFH2Bm = 0.0 

BURNVF_2 VFH2Def = 0.0, VFH2Dif = 0.5, nVFH2Brn = 0.5 

BURNVF_3 VFH2Def = 0.25, VFH2Dif = 0.25, nVFH2Bm = 0.5 

CFEBURN_1 H2_CFE = 0.30, H2nCFE = 0.70 

CFEBURN_2 H2_CFE = 0.07, H2nCFE = 0.93 

CFEBURN_3 H2_CFE = 0.001, H2nCFE = 0.999 

CFEBURN_4 H2_CFE = 0.001, H2nCFE = 0.999 

CFE@VF_1 VFCFE = 0.999, nVF_CFE = 0.001 

CFE@VF_2 VFCFE = 0.997, nVF CFE = 0.003 

CFE@VF_3 VFCFE = 0.999, nVFCFE = 0.001 

CFE@VF_4 VFCFE = 0.97, nVFCFE = 0.03
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CFE@VF_5 VFCFE = 0.99, nVFCFE = 0.01 

CFE@VF_6 VFCFE = 0.57, nVFCFE = 0.43 

CFE@VF_7 VFCFE = 0.95, nVFCFE = 0.05 

CFE@VF,8 VFCFE = 0.15, nVF CFE = 0.85 

CFE@VF_9 VFCFE = 0.24, nVFCFE = 0.76 

CFE@VF_ 10 VFCFE = 0.01, nVF CFE = 0.99 

CFE@VF_ 1 VFCFE = 0.30, nVFCFE = 0.70 

CFE@VF_12 VFCFE = 0.001, nVF CFE = 0.999 

CFE@VF_13 VFCFE = 0.07, nVFCFE = 0.93 

CFE@VF_14 VFCFE = 0.001, nVF CFE = 0.999 

CFE@VF_15 VFCFE = 0.001, nVF CFE = 0.999 

CFE@VF 16 VFCFE = 0.001, nVF CFE = 0.999 

CFEEX FCI PCICFE = 0.001, FCInCFE = 0.999 

CFLBMMT 1 BMMT = 0.1, nBMMT = 0.9 

CFLBMMT 2 BMMT = 0.5, nBMMT = 0.5 

CFLBURN_1 LCGCFL = 0.33, nL CGCFL = 0.67 

CFLBURN 2 L CGCFL = 0.07, nL CGCFL = 0.93 

CFLBURN 3 L CGCFL = 0.001, nL CGCFL = 0.999 

CFL SOP 1 CFL = 0.999, nCFL = 0.001 

CFLSOP 2 CFL = 0.001, nCFL = 0.999 

CFLSOP 3 CFL = 0.999, nCFL = 0.001 

CHREARLY ECHR = 0.948, nE CHR = 0.052 

CM<20% CM<20% = 0.5, CM>20% = 0.5 

CTMTBASEPRESS CP>23 = 0.0, CP<23 1.0 

DCH DCH = 0.5, nDCH = 0.5 

DCOOL I DCOOL = 0.99, nDCOOL = 0.01
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DCOOL_2 DCOOL = 0.9, nDCOOL = 0.1 

DCOOL_3 DCOOL = 0.5, nDCOOL = 0.5 

DCOOL_4 DCOOL = 0.5, nDCOOL = 0.5 

DCOOL_5 DCOOL = 0.9, nDCOOL = 0.1 

DCOOL 6 DCOOL = 0.5, nDCOOL = 0.5 

DETONATION-EARLY EDet = 0.1, nEDet = 0.9 

DETONATIONVF VFDet = 0.1, nVFDet = 0.9 

DISPERSAL Disp = 0.1, nDisp = 0.9 

DPPORV_1 DPPORV = 0.1, nDPPORV = 0.9 

DPPORV_2 DPPORV = 0.9, nDPPORV = 0.1 

FCIEX ExFCI = 0.5, nExFCI = 0.5 

FCIIV_1 IVFCI = 0.1, nIVFCI = 0.9 

FCIIV 2 IV-FCI = 0.05, nIVFCI = 0.95 

FCIIV_3 IVFCI = 0.01, nIVFCI = 0.99 

H2_EARLY_1 Low = 0.099, Medium = 0.9, High = 0.001 

H2_EARLY_2 Low = 0.5, Medium = 0.5, High = 0.0 

H20PIT H20PIT = 0.5, nH2OPIT = 0.5 

HEATTRANSEX ExHx = 0.5, nExHx = 0.5 

HLSL_1 HLSLOK = 0.9, nHLSLOK = 0.1 

HLSL_2 HLSLOK = 0.5, nHLSLOK = 0.5 

HPME_1 HPME = 0.5, nHPME = 0.5 

HPME_2 HPME = 0.9, nHPME = 0.1 

INJEARLY_1 INJ = 0.9968, nlNJ = 3.2E-3 

INJEARLY_2 INJ = 0.997, nINJ = 3.OE-3 

INJLATE L INJ = 0.997, nL INJ = 3.OE-3 

QUENCH 1 Quench = 0.9, nQuench = 0.1
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QUENCH2 Quench = 0.5, nQuench = 0.5 

RECIRC EARLY E Recrc = 0.948, nE Recrc = 0.052 

RECIRC FAIL 1 RCRC Fl = 0.5, nRCRC Fl = 0.5 

RECIRC FAIL 2 RCRCFl =0.5, nRCRC Fl = 0.5 

RECIRC LATE L Recrc = 0.948, nL Recrc = 0.052 

ROCKET ROCKET = 0.001, nROCKET = 0.999 

SGTREARLY 1 E SGTR = 0.0005, nE SGTR = 0.9995 

SGTREARLY_2 E SGTR = 0.01, nE SGTR = 0.99 

SLUMP 1 SLUMP = 0.01, nSLUMP = 0.99 

SLUMP 2 SLUMP = 0.01, nSLUMP = 0.99 

SLUMP 3 SLUMP = 0.1, nSLUMP = 0.9 

SORVEARLY E SORV = 0.5, nE SORV = 0.5 

SPRAYEARLY I ESpry = 0.999964, nE Spry = 3.6E-5 

SPRAYLATE_1 LSpry = 0.948, nLSpry = 0.052 

SPRAYLATE_2 LSpry = 0.939, nE Spry = 0.061 

VF_1 VF = 0.05, nVF = 0.95 

VF_2 VF = 0.0, nVF = 1.0 

VF_3 VF=1.0, nVF = 0.0 

VFSIZE VF Gr = 0.1, VF Pen =0.9, nVF = 0.0
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APPENDIX M-A 

.IP3 Containment Event Tree Model 

INDIAN POINT STATION, UNIT 3: CONTAINMENT EVENT TREE 

92 
NQ 
I 3.90E-05 
27 MAY 1994 

1 What is the initiating event? (PDS) 
5 SBO Trans LOCA VSequ SGTR 
1 1 2 3 4 5 

0.2491 0.3887 0.3092 0.0063 0.0467 
2 Is the reactor successfully scrammed? 

2 ATWS nATWS 
2 1 2 
3 
1 1 

2 
Trans 

0.0190 0:9810 $Case 
1 1 

3 
LOCA 
0.4706 0.5294 $Case 2 

Otherwise - Reactor is successfully scrammed 
0.0 1.0 $Case 3 

3 Is AC power recoverable for SBO sequences? (PDS) 
2 SBORec nSBORec 
2 1 2 
3 
1 1 $Internal flooding SBOs are not recoverable 

1 
SBO 

0.3986 0.6014 $Case 
1 1 $Question is irrelevant for non-SBO sequences 

-1 
/SBO 

0.0 1.0 $Case 2 
Otherwise - No Path 

0.0 1.0 $Case 3 
4 Does gross vessel lower head failure occur prior to core damage? 

2 PCD-VF nPCD-VF 
2 1 2 
2 
2 1 2 

3 2 
LOCA nATWS 
0.1969 0.8031 $Case I 

Otherwise - No vessel rupture 
0.0 1.0 $Case 2
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5 What is the RCS break size? (PDS)
Large 

1 

1 
3 

LOCA 
1.0 

1 
3 

LOCA 
0.5876 

1 
4 

V_Sequ 
0.1391

Md 
2 

2 

(1 
ATWS 

0.0

SMInBrk 
3 

4 
+ 1) 

PCD-VF 
0.0

0.1391 0.2733

0.0 0.8609

SGTR 
0.0 0.0 1.0 

Otherwise - No Break 
0.0 0.0 1.0 

6 Is any safety or power-operated relief valve (PORV) stuck open? (PDS) 
2 SORV nSORV 

2 1 2 
4

1 
SBO 

0.0221

3 
1 

SBORec 
0.9779

1 2 
SBO nSBORec 

0.0481 0.9519 

2 1 2 
2 2 

Trans nATWS 
0.0577 0.9423 

Otherwise - No stuck-open relief valve 
0.0 1.0 

7 Is DC power available? (PDS) 
2 DC nDC 
2 1 2

1 3 
1 1 

SBO SBORec

$Case 1

$Case 2

$Case 3

$Case 4 

$Case 5

$Case 1

$Case 2

$Case 3 

$Case 4

6 
1 

SORV

M-A2



1 1 
SBO SBO Rec 

0.8789 0.1211

6 
2 

nSORV
$Case 2

SBO nSBORec 
0.0 1.0 

Otherwise - DC available 
1.0 0.0 

8 What is the status of auxiliary feedwater? (PDS) 
3 aAUXFW pAUXFW fAUXFW 
2 1 2 3

3 1 
1 

SBO 
1.0 

4 1 
1 

SBO 
0.8154 

4 1 
1 

SBO 
1.0 

3 1 
1 

SBO 
0.0 

3 1 
1 

SBO 
0.0 

2 1 
3 

LOCA 
0.0 

3 1 
2 

Trans 
0.0 

1 
5 

SGTR 
0.0

3 
1 

SBORec 
0.0 

3 
1 

SBO Rec 
0.1846 

3 
1 

SBORec 
0.0 

3 
2 

nSBORec 
0.6740 

3 
2 

nSBORec 
0.5019 

5 
3 

SM/nBrk 
0.6152 

2 
2 

nATWS 
0.0

6 
1 

SORV 
0.0 

6 
2 

nSORV 
0.0 

6 
2 

nSORV 
0.0 

6 
1 

SORV 
0.3260 

6 
2 

nSORV 
0.4981

$Case 1

$Case 2
7 
2 

nDC

$Case 3 

$Case 4 

$Case 5

0.3848 
6 
2 

nSORV 
1.0

0.9945 0.0055

$Case I

$Case 3 

$Case 4

$Case 6

$Case 7

$Case 8

M-A3
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Otherwise - Aux FW operating 
0.0 1.0 0.0 $Case 9 

9 Is there a stuck-open steam generator safety valve? (PDS) 
2 SOSGSV nSOSGSV 
2 1 2 
2 
2 1 8 

5 2 
SGTR pAUX FW 

0.3374 0.6626 $Case I 
Otherwise - No stuck-open steam generator safety valve 

0.0 1.0 $Case 2 
10 Is the secondary system depressurized? (PDS) 

2 SecDP nSecDP 
2 1 2 
2 
1 8 

2 
opAUX_FW 

1.0 0.0 $Case I 
Otherwise - No secondary system depressurization 

0.0 1.0 $Case 2 
11 What is the time to core damage? (PDS) 

2 STerm LTerm 
2 1 2 
7 
3 1 6 8 

1 (1 + 2) 
SBO SORV pAUX_FW 
0.0 1.0 $Case 

4 1 3 6 7 
1 1 2 2 

SBO SBORec nSORV nDC 
0.0 1.0 $Case 2 

2 1 5 
3 3 

LOCA SM/nBrk 
0.0 1.0 $Case 3 

2 1 2 
2 2 

Trans nATWS 
0.0 1.0 $Case 4 

1 1 
5 

SGTR 
0.0 1.0 $Case 5 

2 1 5
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VSequ SM/nBrk 
0.0 1.0 

Otherwise - Short tern 
1.0 0.0 

12 Is high head "flow" available to the RCS? (PDS)
aHHF opHHF 

1 2

1 
1 

SBO 
1.0 

1 

SBO 
0.0 

3 
LOCA 

0.0 
1 
2 

Trans 
0.0

aAUXFW 
0.0 

3 
2 

nSBORec 
0.0 

2 
2 

nATWS 
0.8720 

2 
2 

nATWS 
0.9888

fHHF 
3

$Case 1

4 
2 

nPCD-VF 
0.1280 

6 
2 

nSORV 
0.0112

Otherwise - HHF operates 
0.0 1.0 0.0 

13 Is low head "flow" available to the RCS? (PDS)
aLHF 

I 

1 
1 

SBO 
1.0 

1 

SBO 
0.0 

1 
3 

LOCA 
0.0 

1 

3 
LOCA 

0.0

opLHF LHInj LHRecrc 
2 3 4

$Case 2
5 
1 

Large

$Case 3 

$Case 4 

$Case 5

fLHF 
5

alHF 
0.0 
12

fHHF 
0.0 

2 
2 

nATWS 
0.9856 

2 
2 

nATWS 
0.7155

0.0 
4 
2 

nPCD-VF 
0.0 

4 
2 

nPCD-VF 
0.0

0.0 
5 
1 

Large 
0.0 

5 
1 

Large 
0.1638

M-A5

$Case 6 

$Case 7

$Case I

$Case 2 

$Case 3 

$Case 4

1.0 
12 
2 

opHHF 
0.0144 

12 
3 

flHIF 
0.1207



1 
3 

LOCA 
0.0 

1 
3 

LOCA 
0.0 

1 
2 

Trans 
0.0 

I 
2 

Trans 
0.0

5 
2 

Md 
0.8268 0.0 

5 8 
3 2 

SM/nBrk pAUX_FW 
0.6065 0.0 

2 6 
2 1 

nATWS SORV 
0.0 0.0 

2 6 
2 2 

nATWS nSORV 
0.9655 0.0

0.0 0.1732 

0.0 0.3935

0.0 
12 
2 

opHHF 
0.0

Otherwise - LHF operates 
0.0 1.0 0.0 0.0 

14 What is the status of containment heat removal? (PDS)
aCHR FC/RHR 

1 2

aHHF 
0.0 
12 
3 

fHHF 

0.0 
12 
2 

opHHF 
1.0 

2 
1 

ATWS 
1.0 

2 
2 

nATWS 
0.2026 

2 
2 

nATWS 
0.9704 

2

RHR 
4

PCD-VF 
0.0 

4 
2 

nPCD-VF 
0.0 

4

0.7974 
5 
1 

Large 
0.0296 

5

1.0 

0.0345 

0.0 

fCHR 
5

0.0 
12 
2 

opHHF 
0.0 
12

M-A6

$Case 5 

$Case 6 

$Case 7 

$Case 8 

$Case 9

1 
1 

SBO 
1.0 

1 

SBO 
0.0 

I 
I 

SBO 
0.0 

1 
3 

LOCA 
0.0 

1 
3 

LOCA 
0.0 

1 
3 

LOCA 
0.0 

1

$Case I

$Case 2

$Case 3

$Case 4

$Case 5
13 
2 

opLHF
$Case 6



3 2 2 1 2 5 
LOCA nATWS nPCD-VF Large opHHF fLHF 

0.0 0.0 0.8212 0.0 0.1788 $Case 7 
6 1 2 4 5 12 13 

3 2 2 1 3 2 
LOCA nATWS nPCD-VF Large fHHF opLHF 

0.0 0.3207 0.0 0.6793 0.0 $Case 8 
6 1 2 4 5 12 13 

3 2 2 1 3 4 
LOCA nATWS nPCD-VF Large fl-[HF LHRecrc 

0.0 0.4515 0.0 0.5485 0.0 $Case 9 
6 1 2 4 5 12 13 

3 2 2 1 3 5 
LOCA nATWS nPCD-VF Large flHF fLHF 

0.0 0.0 0.0 0.0 1.0 $Case 10 
3 1 5 13 

3 2 2 
LOCA Md opLHF 

0.0 0.7487 0.0 0.2513 0.0 $Case 11 
3 1 5 13 

3 2 5 
LOCA Md fLHF 

0.0 0.0 0.4797 0.0 0.5203 $Case 12 
4 1 5 8 13 

3 3 2 2 
LOCA SM/nBrk pAUXFW opLHF 

0.0 0.8417 0.0 0.1583 0.0 $Case 13 
4 1 5 8 13 

3 3 2 5 
LOCA SM/nBrk pAUXFW fLHF 

0.0 0.0 0.1803 0.0 0.8197 $Case 14 
3 1 5 8 

3 3 3 
LOCA SM/nBrk fAUXFW 

0.0 0.0 0.0 1.0 0.0 $Case 15 
2 1 2 

2 1 
Trans ATWS 

0.0 1.0 0.0 0.0 0.0 $Case 16 
3 1 2 6 

2 2 1 
Trans nATWS SORV 

0.0 0.0 0.6435 0.0 0.3565 $Case 17 
5 1 2 6 12 13 

2 2 2 2 2 
Trans nATWS nSORV opHHF opLHF 

0.0 0.6949 0.0 0.3051 0.0 $Case 18
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1 
2 

Trans 
0.0 

1 

2 
Trans 

0.0 
1

2 
2 

nATWS 
0.0 

2 
2 

nATWS 
0.0

6 
2 

nSORV 
0.0889 

6 
2 

nSORV 
0.0

12 
2 

opHHF 
0.9111 

12 
3 

fHHF 
1.0

5 3 
SGTR fAUXFW 

0.0 1.0 0.0 0.0 
Otherwise - Only fan coolers operate 

0.0 0.0 1.0 0.0 
15 What is containment status before onset of core damage? (PDS) 

3 nCILk nCIRp CI 
1 1 2 3 

3.04E-04 0.0 0.999696 
16 Is containment venting available? (PDS) 

2 aVent fent 
1 1 2 

0.0 1.0 
17 What is the RCS pressure at the onset of core damage? (PDS) 

3 CS@CDH CS@CDM CS@CDL 
2 1 2 3 
7
3 5 

3 
SM/nBrk 

1.000 
3 5 

1 
Large 
0.000 

3 5 
(2 

Md 
0.000 

2 8 
2 

opAUX_FW 
0.000 

3 5 
(2 

Md 
0.000 

2 8

6 8 
2 -2 

nSORV pAUX_FW 
0.000 0.000 

5 6 
+ (2 1) 

Md SORV 
0.000 1.000 

6 8 
+ 1) 2 
SORV pAUXFW 
0.000 1.000 

10 
1 

Sec_DP 
0.000 1.000 

6 8 
+ 1) -2 

SORV pAUX_FW 
1.000 0.000 

10

13 
5 

fLHF 
0.0 

0.0

$Case 19 

$Case 20

$Case 21 

$Case 22

$Case I

$Case 1

$Case 2

$Case 3

$Case 4

$Case 5
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2 2 
opAUXFW nSecDP 

0.000 1.000 0.000 
Otherwise - No path 

1.000 0.000 0.000 
18 Is the containment bypassed prior to core damage? (PDS) 

2 Bypass nBypass 
2 1 2

4 + 5 
VSequ SGTR 

1.0 0.0

-4 -5 
/VSequ /SGTR 

0.0 1.0 
Otherwise - No Path 

0.0 1.0 
19 Is AC power available at the onset of core damage? (PDS) 

2 AC@CD nAC@CD 
2 1 2 
3

SBO nSBORec 
0.0 1.0

SBO aAUXFW 
0.0 1.0 

Otherwise - Power available 
1.0 0.0 

20 Do the sprays operate in injection mode prior to core damage? (PDS) 
2 VESpry nVESpry 
2 1 2 $ Failure of

1 
3 

LOCA 
0.8971 

1 

3 
LOCA 

0.1273 
1 
3

2 
2 

nATWS 
0.1029 

2 
2 

nATWS 
0.8727 

2 
2

4 
1 

PCD-VF 

4 
2 

nPCD-VF 

4 
2

$Case 6 

$Case 7

$Case I

$Case 2 

$Case 3

$Case 1

$Case 2 

$Case 3

CFC causes
$ spray demand. Operation split fracti 

14 $ are derived from PDS bins 
4 

RHR

5 
1 

Large 

5 
1

12 
2 

opHHF

M-A9

13 
2 

opLHF

$Case 
14 
4.  

RHR 
$Case 2 

14 
5



LOCA 

1.0 
7 1 

3 
LOCA 

0.6806 
7. 1 

3 
LOCA 

0.7741 
6 1 

3 
LOCA 

0.0215 
3 1 

3 
LOCA 

1.0 
3 1 

3 
LOCA 

0.2274 
5 1 

3 
LOCA 

1.0 
5 1 

3 
LOCA 

0.8142 
3 1 

3 
LOCA 

0.2433 
4 1 

2 
Trans 

0.4800 
6 1 

2 
Trans 

0.6683 
6 1 

2 
Trans 

1.0 
4 1

nATWS 
0.0 

2 
2 

nATWS 
0.3194 

2 
2 

nATWS 
0.2259 

2 
2 

nATWS 
0.9785 

5 
2 

Md 
0.0 

5 
2 

Md 
0.7726 

5 
3 

SM/nBrk 
0.0 

5 
3 

SM/nBrk 
0.1858 

5 
3 

SM/nBrk 
0.7567 

2 
2 

nATWS 
0.5200 

2 
2 

nATWS 
0.3317 

2 
2 

nATWS 
0.0 

2

nPCD-VF 

4 
2 

nPCD-VF 

4 
2 

nPCD-VF 

4 
2 

nPCD-VF

Large opHHF

5 

Large 

5 
1 

Large 

5 
1 

Large

12 
3 

fHIHF 

12 
3 

fHHF 

12 
3 

fHHF

fLHF fCHR 
$Case

13 
2 

opLHF 

13 
4 

LHRecrc

14 
4 

RHR 
$Case 

14 
4 

RHR 
$Case

13 
5 

fLHF
$Case 6

14 
4 

RHR 

14 
5 

fCHR

8 
2 

pAUX_FW 

8 
2 

pAUXFW 

8 
3 

fAUXFW

6 
1 

SORV 

6 
2 

nSORV 

6 
2 

nSORV 

6

$Case 7

$Case 8
13 
2 

opLHF 

13 
5 

fLHF

14 
4 

RHR 

14 
5 

fCHR

$Case 9

$Case 10

$Case 11
14 
5 

fCHR

$Case 12
12 
2 

opHHF 

12 
2 

opHHF

13 
2 

opLHF 

13 
5 

fLHIF

14 
4 

RHR 

14 
4 

RHR

$Case 13

$Case 14
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2 2 2 3 
Trans nATWS nSORV fI-IHF 

0.4534 0.5466 $Case 15 
Otherwise - No Sprays Prior to Core Damage 

0.0 1.0 $Case 16 
21 Does the RCS repressurize due to H2 production @ core damage? 

2 RCSRep nRCSRep 
2 1 2 
3 
4 8 5 5 6 

-2 + 1 + (2 1) 
/opAUX_FW Large Md SORV 

0.000 1.000 $Case I 
1 8 

2 
opAUXFW 

1.000 0.000 $Case 2 
Otherwise - No Path 

0.000 1.000 $Case 3 
22 What is the RCS pressure following repressurization? 

3 CS@RP_H CS@RPM CS@RPL 
2 1 2 3 
7 
1 17 

1 
RCS@CD_H 

1.000 0.000 0.000 $Case 1 
2 21 17 

2 2 
nRCSRep CS@CDM 

0.000 1.000 0.000 $Case 2 
2 21 17 

2 3 
nRCSRep CS@CDL 

0.000 0.000 1.000 $Case 3 
1 17 

2 
RCS@CD_M 

1.000 0.000 0.000 $Case 4 
2 6 5 

1 + 2 
SORV Md 
0.000 1.000 0.000 $Case 5 

2 5 6 
3 2 

SM/nBrk nSORV 
1.000 0.000 0.000 $Case 6
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Otherwise - No Path 
1.000 0.000 0.000 

23 Is AC power available or recovered early?
E AC 

1
nE AC

AC@CD 
1.000 

3 19 
2 

nAC@CD 
0.000 

3 19 
2 

nAC@CD 
0.480 

3 19 
2 

nAC@CD 
0.130

0.000 
1 3 
1 2 

SBO nSBORec 
1.000

1 
1 

SBO 
0.520 

1 
1 

SBO 
0.870

Otherwise - No Path 
0.000 1.000

STerm 

11 
2 

LTerm

SACPOWEREl

$ACPOWERE2

24 Is the RCS depressurized during core damage by opening the PORVs? 
2 DPPORV nDPPORV 
2 1 2 $Reallv need DC for den

22 
2 

RCS@RP_M 
0.000 

8 
3 

fAUXFW 
0.000

22 
+ 3 

CS@RPL 
1.000 

2 
+ 1 

ATWS 
1.000

23 
+ 2 

nE AC

SHowever, Batteries will deplete if AC 
$Power is not recovered.  
$DC will be available for 
$all non blackout sequences.

S_Term 
0.100 0.900

L_Term 
0.900 0.100 

Otherwise - No Path 
0.000 1.000

$DPPORVI

$DPPORV_2

M-A12

$Case 7

$Case 1

$Case 2

$Case 3

$Case 4 

$Case 5

$Case

$Case 2

$Case 3

$Case 4 

$Case 5

ressurization.



25 Does a PORV stick open while cycling prior to vessel breach? 
2 ESORV nESORV 
2 1 2 
4

2 
RCS@RP_M 

0.000 
24 

1 
DPPORV 

0.000

22 
+ 3 

CS@RP_L 
1.000

1.000

nDPPORV 
0.500 0.500 

Otherwise - No Path 
0.000 1.000 

26 Is there a temperature induced SGTR? 
2 ESGTR nE_SGTR 
2 1 2

$SORVEARLY

2 22 
2 

RCS@RP_M 
0.000 

8 
2 

opAUXFW 
0.000 

24 
1 

DPPORV 
0.000 

25 
1 

E_SORV 
0.000 

2 8 
1 

aAUX FW 
0.0005 

22

22 
+ 3 

CS@RP_L 
1.000

$Must be high pressure to induce SGTR.  

$Case 
$Auxilliary Feedwater will cool SG tube

1.000 $Case 2

1.000 

1.000 
23 

1 

E AC 
0.9995

$Case 3

$Probability includes failure to 
$re-initiate following AC recovery.  

$SGTREARLY_1

$Case 4 

$Case 5

RCS@RP_H 
0.010 0.990 

Otherwise - No Path
$SGTREARLY_2

M-A13

$Case 1

$Case 2

$Case 3 

$Case 4

$Case 6
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1.000 0.000 
27 Does hot leg/surge line remain intact? 

2 HLSLOK nHLSLOK 
2 1 2 
5 
1 22 

3
RCS@RP_L 

1.000 
24 

1 
DPPORV 

1.000 

6 
1 

SORV 
0.900

0.000

0.000 

5 
+ 2 

Md 
0.100

$Case 7

$Case I

$Case 2
25 

+ 1 

ESORV $RCS @ Med Press 
$HLSLI

SM/nBrk $RCS @ Hi Press 
0.500 0.500 $HLSL_2 

Otherwise - No Path 
0.000 1.000 

28 Is the RCS depressurized prior to vessel breach? 
$This logic assumes: 
$ High: >2350.psia 
$ Med: >675 psia 
$ HLSL, DP PORV: "A" break 
$ SORV: "S2" break 
$ SGTR: "S3" break 
$ "A" break will depress. from High->Low or Med->Low RCS press 
$ "S2" break will depress. from High->Med or Med->Low RCS press 
$ 2 "S2" breaks-= "A" break 
$ "S3" breaks are ignored 

3 CS@VF_H CS@VFM CS@VFL 
2 1 2 3

22 
3 

RCS@RP L 
0.000 

6 
1 

SORV 
0.000

27 
+ 2 

nHLSLOK 
0.000 

5 
+ 2 

Md 
1.000

24 
+ 1 

DPPORV 
1.000 

25 
+ 1 

ESORV 
0.000

$Case

$Case 4 

$Case 5

$Case 1

$RCS @ Md Press
$Case 2

M-A14



SM/nBrk 
1.000 0.000 0.1 

Otherwise - No Path 
0.000 1.000 0.0 

29 Is injection recovered early (in-vessel)? 
2 INJ nE-INJ

$RCS @ Hi Press
)00 

300

nE AC 
0.000 

2 13 
5 

fLHF 
0.000 

3 28 
1 

RCS@VF_H 
0.000 

2 28 
2 

RCS@VF_M 
0.000 

2 13 
2 

opLHF 
1.000 

3 13 
1

1.000 
13 

+ 4 
LHRecrc 

1.000

$Case I
$Must have LHF to draw suction 
$on RWST

$Case 2
12 28 

+ (3 2) 
f-IHF CS@VF_M 
1.000

11 
1 

STerm 
1.000 

13 
+ 3 

LHInj 
0.000 

28 
2

aLHF CS@V 
0.9968 0.0 

2 13 
1 

aLHF CS@N 
0.997 0.  

Otherwise - No Path 
0.000 1.

FM 

'032 
28 
3 

'F_L 
003 

000

$Only way to end up at Med Press at VF 
$is with an S2 break. This will not 
$depressurize to HHF shutoff before VF

$Case 3

$Case 4

$Case 5 
11 $Probability that HHF or LHF fails 
2 $(Need LHF to draw suction from RWST) 

LTerm
$INJ EARLY 1 

$Probability that HHF or LHF fails 
$(Either can inject at low pressure, 
$ but LHF must work - see above) 

$INJEARLY_2

30 What is the containment base pressure at vessel failure? 
2 CP>23 CP<23 
2 1 2

$Case 6 

$Case 7 

$Case 8

(4 + 5) 2 $Fan Coolers not operating and 
RHR fCHR nVESpry $Sprays failed before core damage 

1.000 0.000 $CTMTBASEPRESS $Case

M-A15

$Case 3 

$Case 4



aCHR nE 
1.000 0 

5 14 
(I 

aCHR E 
0.000 1.  

Otherwise - No Path 
1.000 0.

2 

AC 
.000 

23 
1) 

"AC 
.000 

000

$Fan Coolers not operating

14 
+ 2 

FC/RHR

14 
+ 3 

FC

31 Do the containment sprays operate early?
ESpry 

1

nEAC 
0.000 

20 

1 
VESpry 

0.000 
3 14 

(4 
RHR 

0.000 
1 30

$Case 2 
20 $Either fan coolers opera 

+ 1 $Sprays reduced pressur 
VESpry 

$Case 3 

$Case 4

nESpry

1.000
$RWST depleted. VE sprays should lower ctmt 
$pressure, so will not transfer to recirc.

1.000 
14 

+ 5) 
fCHR 
1.000

$Case 1 

$Case 2

2 $Sprays failed before CD 
nVESpry

$Case 3

CP>23 
0.999964 

30

CP<23 
0.000

3.6E-05

1.000

$SPRAYEARLY

Otherwise - No Path 
0.000 1.000 

32 Does the operator manually transfer RWST inventory to sump? 
3 OpSpry OpDrain nOpRWST 
2 1 2 3

23 
2 

nEAC 
0.000 

23 
I 

E AC 
0.000

20 
+ 1 

VESpry 
0.000

0.000

31 
+1 

ESpry 
1.000

29 
+ 1 
[NJ

$Case I

1.000

M-A16

$Case 4

$Case 5 

$Case 6

$Case 2



Otherwise - No Path 
0.000 0.000 1.000 

33 Where is the RWST inventory located? 
3 H20_VC H20_Tank H20_ExVC 
2 1 2 3 

$ 

$ Logic says: if any portion is ex-ctmt, then all is 
$ assumed to be ex-ctmt 
$ 

4

20 
2 

nVESpry 
0.000 

29 
1 

INJ 
0.000 

20

29 
2 

nErNJ 
1.000 

18 
(1 

Bypass 
0.000 

29
1 

VE Spry 
1.000 0.  

Otherwise - No Path 
0.000 0.  

34 Is recirculation flow estab 
2 E Recrc nER 
2 1 
5 
6 13

+- 1 
INJ 

000

000 
lished to 
.ecrc 

2 

13
3 + 5 

LHInj flHF 
0.000 1.000 

2 33 33 
2 + 3 

H20_Tank H20_ExVC 
0.000 1.000 

2 28 12 
2 3 

RCS@VF_M fHHF 
0.000 1.000 

1 33 
1

H20_VC 
0.948 0.  

Otherwise - No Path 
0.000 1.

31 32 
2 3 

nESpry nOpRWST 
0.000 

26
+ 1) 

ESGTR 
1.000 

31 
+1 

E-Spry 
0.000

1.000 
vessel early?

23 
+ 2 

nEAC

$Case I

$Case 2

+ 1 +2 
OpSpry OpDrain

$Case 3 

$Case 4

28 
+ 1 

CS@VF_H

28 
+ (2 

CS@VFM

11 
1) 

STerm

$Case 1 

$Case 2

$Case 3

052 

000

$RECIRCEARLY $Case 4 

$Case 5

M-A17

$Case 3



35 Does less than 20% of the core melt before recirculation is recovered? 
2 CM<20% CM>20% 
2 1 2 
7 
1 1 

-1 

/SBO 
0.000 1.000 $Case 1 

3 1 3 23 
1 (2 + 2) 

SBO nSBORec nEAC 
0.000 1.000 $Case 2 

2 1 19 
1 1 

SBO AC@CD 
1.000 0.000 $ CM>20%_1 $Case 3 

4 1 11 17 17 
1 2 (2 + 3) 

SBO LTerm CS@CDM CS@CDL 
0.900 0.100 $ CM>20%_2 $Case 4 

3 1 11 17 
1 2 1 

SBO LTerm CS@CDH 
0.500 0.500 $ CM>20%_3 $Case 5 

2 1 11 
1 1 

SBO STerm 
0.000 1.000 $Case 6 

Otherwise - No Path 
0.000 1.000 $Case 7 

36 Is early hydrogen production high? 
3 EH2Hi EH2Md EH2Lo 
2 1 2 3 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ $$ 
$$ $$ 

$$ HYDROGEN LEVEL DEFINITIONS (Reference Quant Doc) $$ 
$$ $$ 

$$ HIGH H2: >112% Zirc Oxidation (>2200 Ibm) $$ 
$$ 14.8% by Volume (Detonable limit) $$ 
$$ $$ 

$$ MEDIUM H2: 3 1-> 112% Zirc Oxidation (600->2200 Ibm) $$ 
$$ $$ 

$$ LOW H2: <31% Zirc Oxidation (<600 Ibm) $$ 
$$ 4.1% by Volume (Flammability limit) $$ 
$$ $$ 
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ $$ 

4

M-A18



CM<20% 
0.000 0.000 

2 29 34 
1 + 1 

INJ ERecrc 
0.001 0.900 

3 35 29 
2 2 

CM>20% nEINJ 
0.000 0.500 

Otherwise - No Path 
1.000 0.000 

37 Does an early H2 burn occur? 
3 E Def E Diff 
2 ,1 2

EH2Lo 
0.000 

23 
1 

E AC 
0.100 

23

0.000

0.900

1.000 

0.099 
34 
2 

nERecrc 
0.500

$H2_EARLY1 

$H2_EARLY_2

0.000

nEBum 
3

1.000

0.000 $BURNEARLY_1

nE AC 
0.250 0.250 0.500 

Otherwise - No Path 
1.000 0.000 0.000 

38 Is the early hydrogen burn a detonation? 
2 E Det nE Det 
2 1 2

/E Def 
0.000 

4 31 
1 

ESpry 
0.000 

36 
1 

EH2Hi

1.000 
32 
+ I 

OpSpry 
1.000

36 
+ 2 

EH2Md

$BURNEARLY_2 $Case 3 

$Case 4

$Case 1
36 

+ 3 
EH2Lo

$Case 2

$ Deflagration with High Hydrogen Concentration

M-A19

$Case I

$Case 2 

$Case 3 

$Case 4

$Case I

$Case 2



0.100 0.  
Otherwise - No Path 

0.000 1.

$DETONATIONEARL $Case 3900 

000
39 Does the containment fail due to an early hydrogen bum?

H2_CFE 
1

EDet 
1.000 

3 36 
1 

E-H2Hi 
0.300 

3 36 
2 

EH2Md 
0.070 

3 36 
1 

EH2Hi 
0.001 

3 36 
2 

EH2Md 
0.001 

2 38 
2 

nEDet 
0.000

H2nCFE

0.000 
37 

1 
EDef 
0.700 

37 
1 

EDef 
0.930 

37 
1 

EDef 
0.999 

37 
1 

EDef 
0.999 

37 
-1 

/E-Def 
1.000

30 
1 

CP>23 

30 
1 

CP>23 

30 
2 

CP<23 

30 
2 

CP<23

$CFEBURNI 

$CFEBURN_2 

$CFEBURN_3

$CFEBURN_4

Otherwise - No Path 
0.000 1.000 

40 Does containment heat removal occur early? 
2 E CHR nE CHR 
2 1 2

+ 2 
nE AC 

1.000

0.052 
14.

$CHR_EARLY

2 + 3

M-A20

$Case 4

$Case 1

$Case

$Case 3 

$Case 4

$Case 5

$Case 6 

$Case 7

14 
5 

fCHR 
0.000 

14 
1 

aCHR 
0.948 

14

$Case 1

$Case 2



FC/RHR 
1.000

FC 
0.000

32 
+ 1) 

OpSpry 

32 
-1) 

/OpSpry

4 (1 
RHR ESpry 

1.000 0.000

-4 + (2 

/RHR nESpry 
0.000 1.000 

Otherwise - No Path 
0.000 1.000 

41 Does the core collapse en masse? 
2 SLUMP nSLUMP 
2 1 2

CM<20% 
0.000 1.000 

2 35 34 
2 1 

CM>20% ERecrc 
0.010 0.990 

2 35 29 
2 1 

CM>20% INJ 
0.010 0.990 

3 35 29 34 
2 2 2 

CM>20% nE INJ nE Recrc 
0.100 0.900 

Otherwise - No Path 
1.000 0.000 

42 Does an in-vessel fuel-coolant interaction (FCI) occur? 
2 IVFCI nlVFCI 
2 1 2

PCD-VF 
0.000 

41
1.000 

28

SLUMP CS@VF_H 
0.010 0.990 

41 28

M-A21

$Case 3

$Case 4

$Case 5 

$Case 6

$Case 1

$SLUMP_ 

$SLUMP_2 

$SLUMP_3

$Case 2 

$Case 3 

$Case 4 

$Case 5

$FCIIV_1

$Case 1

$Case 2



SLUMP CS@VF_M 
0.050 0.950 

2 41 28 
1 3 

SLUMP CS@VFL 
0.100 0.900

43 Doe 
2 
2 
3 
1 

1

2 
nSLUMP 

0.000 1.000 
Otherwise - No Path 

1.000 0.000 
s an ALPHA mode failure occur (i.e., FCI -> VF -> CFE)? 

Alpha nAlpha 
1 2 

42 
2

nIVFCI 
0.000 

42
1.000

1 
IVFCI 
0.100 0.900 $ALPHA 

Otherwise - No Path 
1.000 0.000 

44 Does the water-tight door separating the sump & pit fail under pressure? 
2 Door-Op Door-Cl 
2 1 2 
3

$ Question is irrelevant
H20_ExVC 

0.000 
33

1.000

-3 $ Question is relevant for VC, may 
/H20_ExVC $ be relevant late for tank 

0.500 0.500 $H20_PIT 
Otherwise - No Path 

0.000 1.000 
45 Is there water in the reactor pit prior to vessel failure? 

2 H20_Pit H2OnPit 
2 1 2

33 
+ 3

M-A22

$FCIIV_2 

$FCIIV_3

$Case 3

$Case 4

$Case 5 

$Case 6

$Case 1

$Case 2 

$Case 3

$Case 1

$Case 2 

$Case 3



H20_Tank 
0.000 

4 33 

H20_VC 
1.000 

2 33 
1 

H20_VC 
1.000 

3 33 
1 

H20_VC 
1.000

H20_ExVC 
1.000 

20 31 
(1 + 1

VESpry 
0.000 

4 
1 

PCD-VF 
0.000 

4 
2 

nPCD-VF 
0.000

$Case 1
32 

+ 1)
ESpry OpSpry

$Case 2

$njection with no lower head

$Case 3
44 

1 
Door-Op

3 33 4 44 
1 2 2 

H20_VC nPCD-VF Door-Cl 
0.000 1.000 

Otherwise - No Path 
0.000 1.000 

46 Is ex-vessel heat transfer established? 
2 ExHx nEx-Hx 
2 1 2

2 + 1 
H2OnPit PCD-VF 

0.000 1.000 
45

H20_Pit 
0.500 0.  

Otherwise - No Path 
0.000 1 .

500 

000

$HEATTRANSEX

47 Is core melt arrested in-vessel? (i.e., Vessel breach @ lower head?) 
2 VF nVF 
2 1 2

I + I 

Alpha PCD-VF 
1.000 0.000 

35 46 
2 (2 

CM>20% nExHx 
1.000 0.000

40 
+ 2) 

nECHR

M-A23

$Case 4

$Case 5 

$Case 6

$Case 1

$Case 2 

$Case 3

$Case 1

$Case 2



I 
CM<20% 

0.050 0.950 $VF $Case 3 
3 35 46 40 

2 1 1 
CM>20% Ex Hx E CHR 

0.000 1.000 $Case 4 
Otherwise - No Path 

1.000 0.000 $Case 5 
48 Is vessel failure a gross or penetration failure? 

3 VFGr VFPen nVF 
2 1 2 3 
4 
1 47 

2 
nVF 

0.000 0.000 1.000 $Case 
2 43 4 

1 +1 
Alpha PCD-VF 
1.000 0.000 0.000 $Case 2 

1 47 
I 

VF 
0.100 0.900 0.000 $VFSIZE $Case 3 

Otherwise - No Path 
1.000 0.000 0.000 $Case 4 

49 Does High Pressure Melt Ejection occur? 
2 HPME nHPME 
2 1 2 
4 
3 48 48 41 

1 + 3 + 2 
VFGr nVF nSLUMP 
0.000 1.000 $Case 

2 2 28 
1 3 

SLUMP CS@VF_L 
0.500 0.500 $HPME_1 $Case 2 

1 41 
I 

SLUMP 
0.900 0.100 $HPME_2 $Case 3 

Otherwise - No Path 
1.000 0.000 $Case 4 

50 Does DCH occur? 
2 DCH nDCH

M-A24



2 1

nHPME 
0.000 

49
1.000

HPME 
0.500 0.500 

Otherwise - No Path 
1.000 0.000 

51 Is there an H2 burn at vessel failure? 
3 VFH2Def VFH2Dif nVFH2Bm 
2 1 2 3

1 48 
3 

nVF 
0.000 

2 36 
3 

EH2Lo 
0.000 

2 36 
3 

EH2Lo 
0.000 

2 37 
-3 

/nEBurn 
0.000 

2 37 
-3 

MEBurn 
0.000 

3 36 
1 

E_H2Hi 
1.000 

3 36 
2 

EH2Md 
0.500 

3 36 
1 

E H2Hi

0.000 
50 

1 

DCH 
1.000 

50 
2 

nDCH 
0.000 

50 
1 

DCH 
1.000 

50 
2 

nDCH 
0.000 

37 
3 

nEBurn 
0.000 

37 
3 

nEBurn 
0.500 

37 
3 

nEBurn

1.000 

0.000 

1.000

0.000 

1.000 
50 

1 
DCH 

0.000 
50 

1 
DCH 

0.000 
50 
2 

nDCH

$BURNVF1

M-A25

$Case I

$DCH $Case 2 

$Case 3

$Case 1

$Case 2

$Case 3

$Case 4 

$Case 5 

$Case 6

$Case 7



0.500 
36

0.000 
37

2 
E_H2Md nE_ 

0.250 0.  
Otherwise - No Path 

1.000 0.  
52 Is the vessel failure hydro 

2 VFDet nVF 
2 1

NFH2Def 
0.000 

5 31 
1 

ESpry 
0.000 

1 36

3 
Bum 

250

0.500 
50 
2 

nDCH 
0.500

$BURNVF_2

$BURNVF_3

000 0.000 
gen burn a detonation? 

Det

1.000 
32 

+ 1 

OpSpry 
1.000

36 36 
+ 2 + 3 

EH2Md E-H2Lo

$Case
37 

+ -3 
/nEBurn

$ Deflagration with High Hydrogen Concentration
E_H2Hi 

0.100 0.900 
Otherwise - No Path 

0.000 1.000 
53 Does the vessel act as a rocket and fail containment? 

2 Rocket nRocket

28 
3 

RCS@VF_L 
0.000 

48

VFPen 
0.000 

28

28 
+ 2 

CS@VF_M 
1.000

43 
+ 1 

Alpha

$DETONATIONVF

48 
+ 3 

nVF

1.000

RCS@VF_H 
0.001 0.  

Otherwise - No Path
999 $ROCKET

1.000 0.000 
54 Does the containment fail from the pressure rise at vessel failure? 

2 VFCFE VFnCFE 
2 1 2 

24

M-A26

$Case 8

$Case 9 

$Case 10

$Case 2

$Case 3 

$Case 4

$Case 1

$Case 2

$Case 3 

$Case 4



1 52 

1 
VFDet 

1.000 
3 43 

1 
Alpha 
0.000 

4 30 
1 

CP>23 
0.999 

5 30 
1 

CP>23 
0.999 

5 30 
1 

CP>23 
0.997 

4 30 
2 

CP<23 
0.999 

5 30 
2 

CP<23 
0.997 

5 30 
2 

CP<23 
0.970 

4 30 
1 

CP>23 
0.990 

4 30 
1 

CP>23 
0.570 

4 30 
2 

CP<23 
0.950 

4 30 
2 

CP<23

0.000 
53 

+1 
Rocket 
1.000 

50 
1 

DCH 
0.001 

50 
1 

DCH 
0.001 

50 
1 

DCH 
0.003 

50 
1 

DCH 
0.001 

50 
1 

DCH 
0.003 

50 
1 

DCH 
0.030 

51 
1 

VFH2Def 
0.010 

51 
1 

VFH2Def 
0.430 

51 
1 

VFH2Def 
0.050 

51 
1 

VFI-2Def

$Case 1
39 
+ 1 

H2_CFE

51 36 
1 1 

VFH2Def E-2Hi 

51 36 
1 2 

VFH2Def EH2Md 

51 36 
1 2 

VFH2Def EH2Md 

51 36 
1 1 

VFH2Def EH2Hi 

51 36 

1 2 
VFH2Def EH2Md 

51 36 
1 2 

VFH2Def EH2Md 

36 28 
1 1 

E_-2Hi CS@VF H 

36 28 

2 1 
E_H2Md CS@VFH 

36 28 
1 1 

EH2Hi CS@VFH

$CFE@VF_ 
45

H20_Pit 
$CFE@VF_17 

45 
2 

H2OnPit 
$CFE@VF_2

$CFE@VF_3 
45

I 
H20 Pit 

$CFE@VF_ 18 
45 
2 

H2OnPit 
$CFE@VF_4 

$CFE@VF_5 

$CFE@VF_6

$CFE@VF_7 
36 28 

2 1 
EH2Md CS@VFH

M-A27

$Case 2

$Case 3 

$Case 4 

$Case 5

$Case 6

$Case 7 

$Case 8 

$Case 9 

$Case 10

$Case 11

i



0.150 
3 30 

I 
CP>23 
0.700 

3 30 
1 

CP>23 
0.240 

3 30 
2 

CP<23 
0.180 

3 30 
2 

CP<23 
0.010 

3 30 
1 

CP>23 
0.300 

3 30 
1 

CP>23 
0.001 

3 30 
2 

CP<23 
0.070 

3 30 
2 

CP<23 
0.001 

2 30 
1 

CP>23 
0.001 

2 30 
2 

CP<23 
0.001 

3 50

0.850 
50 

1 
DCH 

0.300 
50 

1 
DCH 

0.760 
50 

1 
DCH 

0.820 
50 

1 

DCH 
0.990 

51 
1 

VFH2Def 
0.700 

51 
1 

VFH2Def 
0.999 

51 
1 

VFH2Def 
0.930 

51 
1 

VFH2Def 
0.999 

28 
1 

CS@VF_H 
0.999 

28 
1 

CS@VF_H 
0.999 

51

$CFE@VF_8

45 
1 

H20_Pit 

45 
2 

H2OnPit 

45 
1 

H20_Pit 

45 
2 

H2OnPit 

36 
1 

EH2Hi 

36 
2 

EH2Md 

36 
1 

EH2Hi 

36 
2 

EH2Md

$CFE@VFI9

$CFE@VF_9

$CFE@VF_20 

$CFE@VF_10 

$CFE@VFI 1 

$CFE@VF_12 

$CFE@VF_13 

$CFE@VF_14

$CFE@VF_15

$CFE@VF_16

2 -1 -1 
nDCH /VFH2Def CS@VF_H 
0.000 1.000 

Otherwise - No Path 
1.000 0.000

$Case 13

$Case 14 

$Case 15 

$Case 16 

$Case 17 

$Case 18 

$Case 19 

$Case 20

$Case 21

$Case 22

$Case 23 

$Case 24

M-A28

$Case 12



55 Does an ex-vessel FCI occur? 
2 ExFCI nExFCI 
2 1 2 
5 
2 48 45 

3 + 2 
nVF H2OnPit 

0.000 1.000 
3 43 49 

1 +1 + 
Alpha HPME Roc 
0.000 1.000 

2 41 42 
2 + 1 

nSLUMP IV FCI 
0.000 1.000 

2 41 42 
1 2 

SLUMP nIV FCI 
0.500 0.500 

Otherwise.- No Path 
1.000 0.000 

56 Does an ex-vessel FCI fail containment? 
2 FCICFE FCInCFE 
2 1 2

nExFCI 
0.000

$Case 1
53 

1 
ket

$Case 2 

$Case 3

$FCIEX

1.000

ExFCI 
0.001 0.999 

Otherwise - No Path 
1.000 0.000 

57 Is the debris dispersed? 
2 Disp nDisp 
2 1 2

43 49 
1 + 1 

Alpha HPME 
0.100 0.900 

43 49 
2 2 

nAlpha nHPME

+ 1 
ExFCI 

55 
2 

nExFCI

$CFEEXFCI

$DISPERSAL

M-A29

$Case 4 

$Case 5

$Case 1

$Case 2 

$Case 3

$Case I



0.000 1.  
Otherwise - No Path 

1.000 0.
58 Does early containment failure occur?

CFE 
1 

43 
1 

Alpha 
1.000 

18

nCFE 
2 

53 
+1 

Rocket 
0.000 

15

I + 1 
Bypass nCILk 
1.000 0.000 

5 43 53 
2 2 

nAlpha nRocket 
0.000 1.000 

Otherwise - No Path 
1.000 0.000 

59 Is the early containment failure 
3 CFELk CFE_Rp 
2 1 2

nCFE 
0.000 

3 43 
1 

Alpha 
0.000 

2 39 
1 

H2_CFE 

0.000 
4 54 

1 
VFCFE 

0.000 
3 18 

1 
Bypass 
0.000 

3 18 
1

0.000 
53 

+ 1 

Rocket 
1.000 

56 
+ 1 

FCICFE 
1.000 
50 

((1 
DCH 

1.000 
1 
4 

VSequ 
1.000 

1 
4

54 
+ 1 

VFCFE 

15 
+ 2 

nCIRp 

54 
2 

VFnCFE

39 
+ 1 

H2_CFE 

26 
+ 1 

ESGTR 

39 
2 

H2nCFE

a rupture or a leak? 
nCFE 

3

1.000 
15 

+ 2 
nCIRp 

0.000

0.000 
51 

1) 
VFH2Def 

0.000 
5

$Case 3
52 

+ 1) 
VFDet

$Case 4

Large 
0.000 

5 
3

M-A30

000 

000

$Case 2 

$Case 3

56 
+ I 

FCICFE

$Case 1

$Case
56 
2 

FCInCFE

$Case 3 

$Case 4

$Case 1

$Case 2

$Case 5



Bypass VSequ SM/nBrk 
1.000 0.000 0.000 

18 1 5 
(1 5 3) 

Bypass SGTR SM/nBrk 
1.000 0.000 0.000

2 54 15 
1 + 1 

VFCFE nCILk 
1.000 0.000 

Otherwise - No Path 
1.000 0.000 

60 Is AC power available late? 
2 L AC nL AC 
2 1 2 
5

$Case 6
26 

+ 1 

E SGTR
$The break is S3"' 

$Case 7

0.000 

0.000

E AC 
1.000 0.000 

2 23 3 
2 2 

nEAC nSBORec 
0.000 1.000 

2 23 11 
2 1 

nE AC S Term 
0.460 0.540 

2 23 11 
2 2 

nE AC L Term 
0.000 1.000 

Otherwise - No Path 
0.000 1.000 

61 Is injection initiated following vessel failure? 
2 L INJ nL INJ 
2 1 2

$Case 8 

$Case 9

$Case I 

$Case 2

$ACPOWER_Li 

$ACPOWERL2

$Case 3 

$Case 4 

$Case 5

60 12 
2 + (3 

nLAC fHHF 
0.000 1.000 

43 53
1 + 1 $Assume gross vessel & system piping failures

Alpha 
0.000 

33

Rocket 
1.000

13 
(4 

LHRecrc

13 
+ 5)) 
fLHF

$Case 1

$Case 2
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1 + 3 
H20_VC H20_ExVC

0.000 
2 1 

I 
SBO 

0.997 
2 1 

1 
SBO 

!61,4,1 
3 1 

1 
SBO 

!61,4,1 
3 1 

1 
SBO 

0.000 
1 12 

2 
opHHF 

1.000 
2 13 

2 
opLHF 
1.000

$RWST depleted

1.000 
23

nE_, 
0.0( 

CS@VF 
!61,4 

2 

CS@VF_ 
!61,4 

2 

CS@VF 
1.00

2 $SBO recovered late - LHF system failure prob.
AC 

3 $INJLATE 
28 

1 $SBO recovered early - High pressure precludes 
_H $operation early - LHF system failure prob.
1,2 
28 

2 
M 
4,2 
:8 
(2 
M 
)0

$Case 3

$Case 4

$Case 5
11 
1 $Same conditions as previous case 

S_Term $Early press. above HHF shutoff head

28 
+ 3) $Injection initiation demanded early 

CS@VFL Sand failed.

$Did not inject early due to high pressure, or would 
$be caught in Case 3. High pressure condition removed 
$by vessel failure.  

0.000 
13 

+ 3 $Same comment as Case 8.  
LHInj 

0.000
Otherwise - No Path 

0.000 1.000 
62 Is water supplied to the debris late? 

2 LH20 nL H20 
2 1 2

$Case

$Case 7 

$Case 8 

$Case 9 

$Case 10

H20_ExVC 
0.000 

1 45 
1 

H20_Pit 
1.000 

4 33 
1 

H20_VC 
0.000 

4 33 
1

$Water outside ctmt

1.000 

0.000 
34 

1 
E_Recrc 

1.000

$Case I

$Water in pit early

18 
(1 

Bypass

$Case 2 
26 

+ 1) $Water pumped outside vc by recirc 
ESGTR 

$Case 3 
26 

2 $Water provided to pit by recirc
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H20_VC 
1.000 

33

ERecrc 
0.000

1 
H20_VC 

0.000 1.000 
2 33 61 

2 1 
H20 Tank L INJ 

1.000 0.000 
33 
2 

H20_Tank 
0.000 1.000 

Otherwise - No Path 
0.000 1.000 

63 Is the core debris quenched? 
2 Quench nQuench 
2 1 2

nBypass nESGTR
$Case 4

$Water @ 46' level - Prob. of moving to pit 
$Considered in H20_Pit question.  

$Water injected from RWST to pit via vessel 
$after vessel failure

$Case 5 

$Case 6

$Water still in RWST

$Case 7 

$Case 8

$ Debris quenched in-vessel

$ Debris cools in absense of water
Disp 

1.000 0.  
2 45 

1 
H20_Pit L_ 

0.900 0.  
2 45 

2 
H2OnPit L_ 

0.500 0.  
2 45 

2 
H2OnPit nL_ 

0.000 1.  
Otherwise - No Path 

0.000 1.

.000 
62 

1 

H20 
100 
62 

1 
H20 
500 

62 
2 

H20 
000

000

$QUENCH-1

$QUENCH-2

64 Are recirc pumps/pipes failed by severe accident phenomena? 
2 RCRCFI RCRCnFI 
2 1 2

M-A33

3 
nVF 

1.000 0.000 $Case 1

$Case 2

$Case 3

$Case 4

$Case 5 

$Case 6



1 
Alpha 
1.000 

3 59 
2 

CFERp 
1.000 

3 38 
1 

EDet 
0.500 

59 
2 

CFERp 
0.500 

5 43 
2 

nAlpha 
0.000

+ 1 
Rocket 
0.000 

14 
(5 

fCHR 
0.000 

52 
+ 1 

VFDet 
0.500

0.500 
53 
2 

nRocket 
1.000

+ 2) 
nL AC 

49 
+ I 

HPME
$RecircFail_1

38 
2 

nEDet

$RecircFail_2 
52 59 
2 -2 

nVFDet /CFERp

Otherwise - No Path 
1.000 0.000 

65 Is recirculation flow established late? 
2 LRecrc nLRecrc 
2 1 2 

10
5 60 

2 
nL AC 
0.000 

2 18 
1 

Bypass 
0.000 

2 33 
2 

H20_Tank 
0.000 

2 33 
2 

H20_Tank 
0.948 

5 12 
(I 

aI-HF 
0.000 

2 28 
3

64 
+ 1 

RCRCFI 
1.000 

26 
+ 1 

ESGTR 
1.000 

62 
2 

nLH20 
1.000 

62 
1 

LH20 
0.052 

12 
+ 2) 

opHHF 
1.000 

34

13 
+ 3 

LHInj

13 33 
+ .5 + 3 
fLHF H20_ExVC

$Case I

$Case 2

$ No water for recirc 

$ No water in VC early 
$ but water in sump late

$RECIRCLATE
28 
2 

CS@VFM

$Case 3

$Case 4
11 34 
2 2 $Failed early 

LTerm nERecrc 
$Case 5

2 $Failed early

M-A34

$Case I

$Case 2

$Case 3

$Case

$Case 5 

$Case 6



RCS@VFL 
0.000 

2 28 
3 

RCS@VFL 
1.000 

5 12 
(1 

aHHF 
1.000 

1 33

nERecrc 
1.000 

34 
1 

E_Recrc 
0.000 

12 
+ 2) 

opHHF 
0.000

$Case 6

$ Recirc operates early .

28 
2 

CS@VFM

11 
2 

LTerm

$Case 7

E 
ERecrc

$ Recirc operates early 

$Case 8

$ RCS pressure above pump head early
H20_VC 

!65,4,1 !65,4,2 $REC 
Otherwise - No Path 

0.000 1.000 
66 Is there containment heat removal late? (FC or Recirc & RHR) 

2 LCHR nLCHR 
2 1 2

14 
5 

fCHR 
0.000 

40

ECHR 
1.000 

3 14 
1 

aCHR 
1.000 

2 65 
1 

L_Recrc 
1.000

IRCLATE

60 
+ 2 

nL AC 
1.000

0.000 
14 

+ 2 
FC/RHR 

0.000 
14 
4 

RHR 
0.000

14 
+ 3 

FC

4 
RHR 

0.000 1.000 
Otherwise - No Path 

0.000 1.000 
67 Is the debris bed coolable? 

2 DCOOL nDCOOL 
2 1 2

M-A35

$Case 9 

$Case 10

$Case I

$Case 2

$Case 3

$Case 4

$Case 5 

$Case 6



3 
nVF 

1.000 
57

Disp 
1.000 

2 62 
2 

nL-H20 
0.000 

3 65 
2 

nLRecrc 
0.000 

2 65 
1 

LRecrc 
0.000 

1 66

0.000

0.000 
63 

+ 2 

nQuench 
1.000 

66 
(2 

nLCHR 
1.000 

66 
2 

nLCHR 
1.000

LCHR 
1.000 0.  

Otherwise - No Path

44 
+ 2) 

Door-Cl

000

0.000 1.000 
68 Is there a late spray demand? ( Peak CP>23)

LCP>23 
1

LCP<23 
2

2 59 
2 

CFERp 
0.000 

2 59 
2 

CFERp 
1.000 

2 59 

CFELk 
1.000 

3 37 
1 

EDef 
1.000 

2 59 
1

15 
2 $ CFE-RUPT is isolation failure 

nCIRp 
1.000 

15 
-2 $ Energetic event caused CFE-RUPT 

/nCIRp 
0.000 

15 
3 $ SOP causes spray demand 
CI

0.000 
50 51 

+ I + 1 $ Energetic event causes spray demand 
DCH VFH2Def 

0.000

-3 $ Hole in ctmt prevent SOP demand

M-A36

$Case I

$Case 2 

$Case .3

$Case

$Case 5

$Case 6 

$Case 7

$Case 1

$Case 2

$Case 3

$Case 4



CFELk /CI 
0.000 1.000 

59 67 
3 (2 

nCFE nDCOOL 
1.000 0.000

$Case 5

+ 2) $CCI produces NCG or Lack of CHR causes steam 
nLCHR 

$Case 6

nCFE 
0.000 1.000 

Otherwise - No Path 
0.000 1.000 

69 Do the containment sprays operate late (recirc mode)?

LSpry 
1

3 68 
2 

LCP<23 
0.000 

2 43 
1 

Alpha 
0.000 

6 14 
((4 

RHR 
0.000 

59 
2 

CFERp 
0.939 

59 
-2 

/CFERp 
0.948

nLSpry 

2 

65 
+ 2 

nLRecrc 
1.000 

53 
+ 1 

Rocket 
1.000 

14 
+ 5) 
fCHR 
1.000

60 
+ 2 

nLAC

$Case I

$Assumed spray headers damaged

20 
2) 

nVE Spry

30 
+ ((I 

CP>23

31 
2) 

nE Spry

$Case 2 
23 
1) $Should ha 

E AC 
$Case 3

$Pressure high enough to fail ctmt will require sprays 
$Manual init failure probability (HEP) + prob that 
$rupture will knock out sprays 

0.061 $SPRAYLATE_2 $Case 
$Pressure high enough to fail ctmt will require sprays 
$Manual init failure probability (HEP)

0.052
Otherwise - No Path 

0.000 1.000 
70 Is there a high containment steam concentration late? 

2 LSteam nLSteam 
2 1 2

18 62 
1 + (2 

Bypass nLH20 
0.000 1.000 

66

$SPRAYLATEI $Case 5 

$Case 6

65 
2) 

nLRecrc

$Case I

M-A37

$Case 7 

$Case 8



I 

LCHR 
0.000 

69 
1 

LSpry 
0.000

nBypass 
1.000 0.  

Otherwise - No Path 
1.000 0.

000 

000
71 Is there a late hydrogen bum in containment? 

3 LDet LDef nLDiff 
2 1 2 3

-3 
/nEBum 

0.000 
2 36 

3 
E_-2Lo 

0.000 
3 36 

3 
E_H2Lo 

0.000 
4 67 

(2 
nDCOOL 

0.100 
4 67 

(2 
nDCOOL 

0.050 
4 36 

2 
E_H2Md 

0.000 
4 36 

2 
E_H2Md 

0.000

+ -3 
/nVFH2Bm 

0.000 
67 

1 
DCOOL 

0.000 
67 
2 

nDCOOL 
0.000 

36 
+ 1) 

EH2Hi 
0.900 

36 
+ 1) 

EH2Hi 
0.450 

67 
1 

DCOOL 
1.000 

67 
1 

DCOOL 
0.500

Otherwise - No Path 
1.000 0.000

70 
+ 1 

LSteam 
1.000

1.000 
23 

1 
E AC 
1.000 

23 
2 

nEAC 
0.000 

23 
2 

nE AC 
0.500 

23 
2 

nE AC 
0.000 

23 
2 

nE AC 
0.500

$Case 4 

$Case 5

$ Branch 3 is No Late Bum 
$ or a Late Diffusion Burn 
$ See quant document for 
$ definition of "Diffusion 
$ Bum" 

$Case

$Case 2 

$Case 3

LAC 

60 
2 

nLAC 

60 
1 

LAC 

60

$BURNLATE_I

$BURNLATE_2

$BURNLATE_3

nL AC 
$BURNLATE_4

0.000

$Case 4

$Case 5

$Case 6

$Case 7 

$Case 8

M-A38

$Sprays (Recirc) Plus RHR

1.000 
14 
4 

RHR 
1.000

$Case 2

$Case 3



72 Does the containment fail late due to a hydrogen bum? 
2 LCGCFL nLCGCFL 
2 1 2 
7

59 
2 

CFERp 
0.000 1.000

LDet 
1.000 

2 71 
2 

L_Def 
0.330 

2 71 
2 

L_Def 
0.070 

2 71 
2 

LDef 
0.001 

1 71

0.000 
67 
2 

nDCOOL 
0.670 

36 
1 

E H2Hi 
0.930 

36 
2 

E_H2Md 
0.999

$CFLBURN_1 

$CFLBURN_2

$CFLBURN_3

nLDiff 
0.000 1.000 

Otherwise - No Path 
1.000 0.000 

73 Does the core melt through the basemat? 
2 BMMT nBMMT 
2 1 2

2 67 
1 

DCOOL 
0.000 1.  

2 67 
2 

nDCOOL L_ 
0.100 0.  

2 67 
2 

nDCOOL nL_ 
0.500 0.  

Otherwise - No Path

Disp 
000 

62 
1 

H20 
900 

62 
2 

H20 
500

$CFLBMMT_1

" $CFL_BMMT_2

M-A39

$Case 1

$Case 2

$Case 3 

$Case 4 

$Case 5

$Case 6 

$Case 7

$Case I

$Case 2

$Case 3



1.000 0.000 
74 Does late containment failure occur? 

2 CFL nCFL 
2 1 2 
8

CFERp 
0.000 1.000 

2 59 72 
'1 2 

CFELk nLCGCFL 
0.000 1.000 

2 72 73 
1 +1 

LCGCFL BMMT 
1.000 0.000 

2 67 66 
1 2 

DCOOL nLCHR 
0.999 0.001 

2 67 66 
1 1 

DCOOL LCHR 
0.000 1.000 

2 67 66 
2 1 

nDCOOL LCHR 
0.010 0.990 

2 67 66 
2 2 

nDCOOL nLCHR 
0.999 0.001 

Otherwise - No Path 
1.000 0.000 

75 Is the late containment failure a leak or a rupture? 
3 CFLLk CFLRp nCFL 
2 1 2 3

nCFL 
0.000 

74
0.000 

72
1 1 

CFL LCGCFL 
0.000 1.000

$CFLSOPI 

$CFLSOP_2 

$CFL SOP 3 

$CFLSOP_4

1.000 

0.000

M-A40

$Case 4

$Case 1 

$Case 2

$Case 3 

$Case 4 

$Case 5 

$Case 6 

$Case 7 

$Case 8

$Case 1

$Case 2



1 74 

CFL 
1.000 0.000 0.000 $Case 3 

Otherwise - No Path 
0.000 1.000 0.000 $Case 4 

76 What -is the RF for the in-vessel release from fuel? 
2 CM<20_RF CM>20_RF 
4 1 2 
3 
1 35 

1 
CM<20% 

1.000 0.000 $Case 
5 
1 0.190 0.950 $Noble gas 
2 0.160 0.800 $Iodine 
3 0.150 0.750 $Cesium 
4 0.070 0.350 $Tellurium 
5 0.001 0.005 $Strontium 
1 35 

2 
CM>20% 

0.000 1.000 $Case 2 
5 
1 0.190 0.950 $Noble gas 
2 0.160 0.800 $Iodine 
3 0.150 0.750 $Cesium 
4 0.070 0.350 $Tellurium 
5 0.001 0.005 $Strontium 

Otherwise - No Path 
0.000 1.000 $Case 3 

5 
1 0.190 0.950 $Noble gas 
2 0.160 0.800 $Iodine 
3 0.150 0.750 $Cesium 
4 0.070 0.350 $Tellurium 
5 0.001 0.005 $Strontium 

77 What is the DF of the vessel? 
4 nVFDF VFnLoDF VFLoDF PCDVF 
4 1 2 3 4 
7 
1 4 

1 
PCD-VF 

0.000 0.000 0.000 1.000 $Case 
I
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6 100 5 2 1 
3 1 1 5 

•(4 + 5) 3 
V_Sequ SGTR SM/nBrk 

0.000 1.000 0.000 0.000 $Case 2 
1 

6 100 5 2 1 
2 1 1 

4 + 5 
VSequ SGTR 

0.000 0.000 1.000 0.000 $Case 3 

6 100 5 2 1 
1 47 

2 
nVF 

1.000 0.000 0.000 0.000 $Case 4 

6 100 5 2 1 
3 47 28 28 

1 (1 + 2) 
VF CS@VF_H CS@VFM 

0.000 1.000 0.000 0.000 $Case 5 
1 
6 100 5 2 1 
2 47 28 

1 3 
VF CS@VF_L 

0.000 0.000 1.000 0.000 $Case 6 
1 
6 100 5 2 1 

Otherwise - No Path 
0.000 0.000 1.000 0.000 $Case 7 

1 
6 100 5 2 1 

78 What is the RF and DF for SGTRs? 
3 nSGTR HiSGTR LoSGTR 
4 1 2 3 
4 
1 1 

-5 
/SGTR 

1.000 0.000 0.000 $Case 1 
2 

23 0.0 0.27 0.29 
24 1.0 1.0 1.89 

1 9
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I 
SOSGSV 

0.000 

0.0 
1.0 

9 
2 

nSOSGSV 

0.000

0.0 
1.0 

Otherwise - No Path 
1.000 C

1.000 

0.27 
1.0

0.000

0.29 
1.89

).000 

0.27 
1.0 

.000

1.000 

0.29 
1.89 

0.000

23 0.0 0.27 0.29 
24 1.0 1.0 1.89 

79 What is the containment DF for in-vessel releases? 
5 nCFE_DF ERupDF ELk_DF LRupDF LLk_DF 
4 1 2 3 4 5

59 
3 

nCFE 
1.000 

10000 
59 
2 

CFERp 
0.000 

10000 
59 

1 
CFELk 

0.000 

10000 
75 
2 

CFL_Rp 
0.000 

10000 
75

75 
3 

nCFL 
0.000 

1.8 

1.000 

1.8 

0.000 

1.8 

0.000 

1.8

0.000 

6 

0.000 

6 

1.000 

6 

0.000 

6

0.000 

30 

0.000 

30 

0.000 

30 

1.000 

30

0.000 

50 

0.000 

50 

0.000 

50 

0.000

M-A43

$Case 2

$Case 3

$Case 4

$Case 1

$Case 2

$Case 3

$Case 4

(



1 
CFLLk 

0.000 0.000 0.000 0.000 1.000 $Case 5 
1 

7 10000 1.8 6 30 50 
Otherwise - No Path 

0.000 1.000 0.000 0.000 0.000 $Case 6 
I 
7 10000 1.8 6 30 50 

80 What is the DF of the sprays for in-vessel releases? 
5 nSprDF ELSprDF ESprlDF ESpr2DF LsprDF 
4 1 2 3 4 5 
7 
1 1 

4 
VSequ 

1.000 0.000 0.000 0.000 0.000 $Case 
1 

8 1 40 2 25 25 
2 31 69 

2 2 
nESpry nLSpry 

1.000 0.000 0.000 0.000 0.000 $Case 2 
1 
8 1 40 2 25 25 
2 31 69 

1 1 
E_Spry LSpry 
0.000 1.000 0.000 0.000 0.000 $Case 3 

1 

8 1 40 2 25 25 
6 31 69 1 5 25 6 

1 2 ((3 -3) + 1 + 1) 
E_Spry nLSpry LOCA /SM/nBrk ESORV SORV 
0.000 0.000 0.000 1.000 0.000 $Case 4 

1 
8 1 40 2 25 25 
2 31 69 

1 2 
E_Spry nLSpry 
0.000 0.000 1.000 0.000 0.000 $Case 5 

1 
8 1 40 2 25 25 
2 31 69 

2 1 
nE_Spry LSpry 

0.000 0.000 0.000 0.000 1.000 $Case 6

M-A44



I 
8 1 40 2 25 25 

Otherwise - No Path 
0.000 0.000 1.000 0.000 0.000 $Case 7 

1 
8 1 40 2 25 .25 

81 What is the CCI RF? 
2 nCCIRF CCIRF 
4 1 2 
3 
1 67 

1 
DCOOL 

1.000 0.000 $Case 
5 
9 0.00 1.00 SNoble Gas 

10 0.00 1.00 $Iodine 
11 0.00 1.00 $Cesium 
12 0.00 0.60 $Tellurium 
13 0.00 0.01 $Strontium 
1 67.  

2 
nDCOOL 

0.000 1.000 $Case 2 
5 
9 0.00 1.00 $Noble Gas 

10 0.00 1.00 $Iodine 
I 1 0.00 1.00 $Cesium 
12 0.00 0.60 $Tellurium 
13 0.00 0.01 $Strontium 

Otherwise - No Path 
0.000 1.000 $Case 3 

5 
9 0.00 1.00 SNoble Gas 

10 0.00 1.00 $Iodine 
11 0.00 1.00 $Cesium 
12 0.00 0.60 $Tellurium 
13 0.00 0.01 $Strontium 

82 What is the DF of the pool above the debris during CCI? 
2 H20_DF nH20_DF 
4 1 2 
3 
2 65 66 

1 1 SWater in pit and does not boil off 
LRecrc LCHR 

1.000 0.000 $Case

M-A45



14 30 1 
2 65 66 

2 + 2 $Either no water in pit, or water 
nLRecrc nLCHR $boils off because no CHR 

0.000 1.000 $Case 2 1 

14 30 1 
Otherwise - No Path 

0.000 1.000 $Case 3 
1 

14 30 1 
83 What is the revolatilization RF (in-vessel)? 

2 LRevRF nLRevRF 
4 1 2 
3 
1 65 

2 
nL_Recrc 

1.000 0.000 $Case 
5 

15 0.00 0.00 $NG 
16 0.10 0.05 $1 
17 0.10 0.05 $Cs 
18 0.00 0.00 $Te 
19 0.00 0.00 $Sr 
1 65 

nLRecrc 
0.000 1.000 $Case 2 

5 
15 0.00 0.00 $NG 
16 0.10 0.05 $1 
17 0.10 0.05 $Cs 
18 0.00 0.00 $Te 
19 0.00 0.00 $Sr 

Otherwise - No Path 
1.000 0.000 $Case 3 

5 
15 0.00 0.00 $NG 
16 0.10 0.05 $1 
17 0.10 0.05 $Cs 
18 0.00 0.00 $Te 
19 0.00 0.00 $Sr 

84 What is the containment DF for ex-vessel releases? 
5 nCFEDF ERupDF ELkDF LRupDF LLk_DF 
4 1 2 3 - 4 5 
6

M-A46



2 59 75 
3 3 

nCFE nCFL 
1.000 0.000 0.000 0.000 0.000 $Case I 

1 
20 10000 1.7 5.5 10 20 

1 59 

2 
CFERp 

0.000 1.000 0.000 0.000 0.000 $Case 2 
1 

20 10000 1.7 5.5 10 20 
1 59 

1 

CFE Lk 
0.000 0.000 1.000 0.000 0.000 $Case 3 

1 
20 10000 1.7 5.5 10 20 

1 75 
2 

CFLRp 
0.000 0.000 0.000 1.000 0.000 $Case 4 1' 

20 10000 1.7 5.5 10 20 
1 75 

1 
CFLLk 

0.000 0.000 0.000 0.000 1.000 $Case 5 1 

20 10000 1.7 5.5 10 20 
Otherwise - No Path 

0.000 1.000 0.000 0.000 0.000 $Case 6 
1 

20 10000 1.7 5.5 10 20 
85 What is the DF of the sprays for ex-vessel releases? 

2 nLSprDF LsprDF 
4 1 2 
3 
1 69 

2 
nLSpry 

1.000 0.000 $Case I 
1 

21 1 30 
1 69 

I 
LSpry
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$Case 2

1 30 
Otherwise - No Path 

1.000 0.000

21 1 30 
86 What is the DF of the PAB? 

2 PABDF nPABDF 
3 1 2 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

$$ 

$$ SINCE THE LIMITING CONTAINMENT FAILURE MODE IS THE 
$$ LINER TEAR AT CTMT PENETRATIONS, RELEASES ARE ALWAYS 
$$ ASSUMED TO PASS THROUGH THE PAR. (SEE QUANT REPORT 
$$ APPENDIX C) 

$$

1.000 0.000

22 2 1 
87 What is the noble gas group release? 

5 1 0.5 
5 1 2 
1 1 

NobleGasGroupRelease 

fun-ng 
gethresh 4 

NobleGasGroupRelease 
88 What is the 12 group release? 

5 0.1 0.01 
5 1 2 
1 1 

IodineGroupRelease 

fun-i2 
gethresh 4 

IodineGroup-Release 
89 What is the Cs group release? 

5 0.1 0.01 
5 1 2 
1 1 

CesiumGroupRelease 

fun-cs 
gethresh 4 

CesiumGroup Release 
90 What is the Te group release? 

5 0.1 0.01

1.0e-3 <1.Oe-3 
4 5

0.99 

0.001 
3

0.1 1.0e-3

1.0e-4 <1.0e-4 
4 5

0.1 0.01

0.001 
3

0.001 1.0e-4

1.0e-4 <1.0e-4 
4 5

0.1 0.01

0.001

0.001 1.0e-4

l.Oe-4 <1.Oe-4
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2 3 4

TelluriumGroupRelease 
fun-te 

gethresh 4 
TelluriumGroupRelease 

91 What is the Sr group release? 
5 0.01 0.001 
5 1 2 
1 1 

StrontiumGroupRelease 
fun-sr 

gethresh 4 
Strontium_GroupRelease 

.92 What is the release category? 
11 L Low L mLow 

E Low E mLow 
NCF 

2 1/6/11 2/7

2 59 
3 

nCFE 
0.000 
0.000 
1.000 

4 59 
(1 

CFELk 
0.000 
0.000 
0.000 

5 59 
. (1 

CFELk 
0.000 
0.000 
0.000 

5 59 
(1 

CFELk 

0.000 
0.000 
0.000 

6 59 

(1 
GEE_Lk

75 
3 

nCFL 
0.000 
0.000 

59 
+ 2) 

CFERp 
0.000 
0.000 

59 
+ 2) 

CFERp 
0.000 
0.000 

59 
+ 2) 

CFE_Rp 
0.000 
0.000 

59 
+ 2) 

CFERp

0.1 0.01 0.001

0.0001 1.Oe-05 <1.Oe-05 
3 4 5

0.01 

LMed 
EMed 

3/8 

0.000 
0.000 

89 
1 

0.1 
0.000 
0.000 

89 
1 

0.1 
0.000 
0.000 

89 
(2 

0.01 
0.000 
0.000 

89 
(2 

0.01

0.001 0.0001 1.Oe-05

L mHi 
E mHi 

4/9 

0.000 
0.000 

90 
1 

0.1 
0.000 
0.000 

90 
(2 

0.01 
0.000 
1.000 

89 
+ 3) 
0.001 

0.000 
1.000 

89 
+ 3) 
0.001

L Hi 
E Hi 

5/10

0.000 
0.000 

0.000 
1.000 

90 
+ 3) 
0.001 

0.000 
0.000 

90 
1 

0.1 
0.000 
0.000 

90 
(2 

0.01

M-A49

1.Oe-4

$Case 1 

$Case 2 

$Case 3 

$Case 4

90 
+ 3) 
0.001

5 1



0.000 0.000 0.000 0.000 0.000 
0.000 0.000 1.000 0.000 0.000 $Case 5 
0.000 

6 59 59 89 89 90 90 
(I + 2) (2 + 3) (4 + 5) 

CFELk CFERp 0.01 0.001 l.Oe-4 <l.Oe-4 
0.000 0.000 0.000 0.000 0.000 
0.000 1.000 0.000 0.000 0.000 $Case 6 
0.000 

6 59 59 89 89 90 90 
(I + 2) (4 + 5) (2 + 3) 

CFELk CFERp 1.Oe-4 <l.0e-4 0.01 0.001 
0.000 0.000 0.000 0.000 0.000 
0.000 1.000 0.000 0.000 0.000 $Case 7 
0.000 

6 59 59 89 89 90 90 
(1 + 2) (4 + 5) (4 + 5) 

CFELk CFERp 1.Oe-4 <1.Oe-4 1.Oe-4 <1.Oe-4 
0.000 0.000 0.000 0.000 0.000 
1.000 0.000 0.000 0.000 0.000 $Case 8 
0.000 

4 75 75 89 90 
(I + 2) 1 1 

CFLLk CFLRp 0.1 0.1 
0.000 0.000 0.000 0.000 1.000 
0.000 0.000 0.000 0.000 0.000 $Case 9 
0.000 

5 75 75 89 90 90 
(I + 2) 1 (2 + 3) 

CFLLk CFLRp 0.1 0.01 0.001 
0.000 0.000 0.000 1.000 0.000 
0.000 0.000 0.000 0.000 0.000 $Case 10 
0.000 

5 75 75 89 89 90 
(I + 2) (2 + 3) 1 

CFLLk CFLRp 0.01 0.001 0.1 
0.000 0.000 0.000 1.000 0.000 
0.000 0.000 0.000 0.000 0.000 $Case I I 
0.000 

6 75 75 89 89 90 90 
(1 + 2) (2 + 3) (2 + 3) 

CFLLk CFLRp 0.01 0.001 0.01 0.001 
0.000 0.000 1.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 $Case 12 
0.000 

6 75 75 89 89 90 90 
(1 + 2) (2 + 3) (4 + 5)
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CFLLk CFLRp 0.01 0.001 1.0e-4 <1.0e-4 
0.000 1.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 $Case 13 
0.000 

6 75 75 89 89 90 90 
(1 + 2) (4 + 5) (2 + 3) 

CFLLk CFLRp 1.0e-4 <1.0e-4 0.01 0.001 
0.000 1.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 $Case 14 
0.000 

6 75 75 89 89 90 90 
(1 + 2) (4 + 5) (4 + 5) 

CFLLk CFLRp- 1.0e-4 <1.0e-4 1.0e-4 <1.Oe-4 
1.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 $Case 15 
0.000 

Otherwise - No Path 
0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 1.000 $Case 16 
0.000
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APPENDIX M-B

Guidelines for Assigning Conditional Probabilities to CET Events

DESCRIPTION

(1.- 0.001) 
i.e., 0.999 

(1. - 0.01) 
i.e. , 0.99

The indicated outcome is certain given the conditions defined for the 
case in question. Usually this value is reserved for logical outcomes 
not requiring analysis to support them. Analysis or calculations that 
are needed to support a certain outcome use only methods appearing 
in textbooks or peer-reviewed journals. The results of the analysis 
demonstrate the indicated outcome to be appropriate considering all 
relevant uncertainties. Other analytical approaches have been 
considered and these yield the same result or are not applicable. No 
debate as to the outcome would be expected from individuals who 
are informed as to the specifics of the case and the associated 
phenomena.  

The indicated outcome is almost certain. Detailed analysis has been 
performed which addresses all relevant phenomena and has been 
subjected to independent review. At least one other independent 
reviewer who has analyzed the situation agrees that the outcome is 
almost certain. Separate analysis exists that supports this outcome.  
Consideration of all identified uncertainties has been made and none 
has been found to have a credible effect on the outcome.  

The indicated outcome is extremely likely. Either detailed analysis 
has been performed and subjected to independent review or a 
significant body of directly applicable experimental data published in 
the technical literature, support this position. The indicated outcome 
is obtained for all credible assumptions as to the values of parameters 
in supporting analysis. Arguments against this position are not 
supported by either analysis or data.

M-B I
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VALUE DESCRIPTION 

(1.-0.05) The indicated outcome is very likely. Either detailed analysis has 
i.e., 0.95 been performed and reviewed for completeness or a significant body 

of relevant experimental, data supports this position.- Arguments
against this position are obviously flawed or data exist that contradict 
in some measure the arguments presented.  

0.9 The indicated outcome is likely. It is supported by analysis or the 
preponderance of experimental evidence. Arguments against this 
position are apparently flawed and the technical basis for 
disagreement with the counter argument-has been established.  
Alternatively, no analysis has been performed but there is general 
agreement between two or more independent experts that the 
indicated outcome is appropriate.  

0.5 The indicated outcome is fuilly possible. Either no analysis has been 
performed or existing analysis is inconclusive. Inconclusive analysis 
includes that for which no concurrence- from an independent party 
can be gained. Experimental data do not clearly indicate this 
outcome to be more likely or experiments are obviously no directly 
pertinent.  

0.1 The indicated outcome is unlikely. It cannot be supported by 
incontrovertible analysis or a preponderance of data. It is, however, 
a credible outcome when attendant uncertainties are considered.  

0.05 The indicated outcome is very unlikely. W~hile analysis cannot rule it 
out completely, arguments in favor of this outcome are not supported 
by the available data. At most, a few experiments suggest that this 
outcome could occur.  

0.01 The indicated outcome is extremely unlikely. Uncertainties in the 
available analysis that show the outcome not to occur can be 
identified. Consideration of these uncertainties might lead to this 
outcome but no analytical or experimental support can be found.  
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VALUEDESCRIPTION

0.001 The indicated outcome. is almost impossible. It has credibility only if 
a number of unsupported (but not demonstrably incorrect) 
assumptions are made. No analysis is available to support this result 
event when relevant uncertainties in the parameters of the analysis 
are considered.  

0. The indicated outcome is impossible. It is either ruled out by the 
physical situation or a large body of analysis and experiment support 
alternate outcomes.
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APPENDIX M-C

Probability of Containment Failure Due to Static Over-Pressure 

The containment failure curve was generated using data from the EQE overpressure capacity 
report'. The data was used to produce a normal distribution using Lotus 123. The Lotus 123 
data is shown below and is shown in Graph form in Figure B 1.  

LINER TEAR @ MAIN STEAM & FEEDWATER PENETRATIONS (800 F)

Mean Failure Pressure 
Log Standard Deviation

134 psig 
0.12

Pressure Failure 
(psig) Probability

1 
50 

84.4 
90 
95 
99 

100 
105 
110 
115 
120 
121 
125 
130 
135 
140 
145 
150 
155 
160 
165

0.001 
0.001 
0.001 
0.001 
0.002 
0.006 
0.007 
0.021 
0.050 
0.101 
0.179 
0.198 
0.281 
0.400 
0.525 
0.642 
0.744 
0.832 
0.888 
0.932 
0.960

Leak Area* 
(sq in) 

0 
0 
0 
0 
0 
0 

0.83 
4.03 
7.23 

10.43 
13.63 
14.27 
16.83 
20.03 
23.23 
26.43 
29.63 
32.83 
36.03 
39.23 
42.43

Z Phi(-Z)

-40.815 
-8.215 
-3.852 
-3.317 
-2.866 
-2.523 
-2.439 
-2.032 
-1.645 
-1.274 
-0.920 
-0.850 
-0.579 
-0.253 
0.062 
0.365 
0.657 
0.940 
1.213 
1.478 
1.734

0.999 
0.999 
0.999 
0.999 
0.998 
0.994 
0.993 
0.979 
0.950 
0.899 
0.821 
0.802 
0.719 
0.600 
0.525 
0.642 
0.744 
0.832 
0.888 
0.932 
0.960

Wesley, D.A. and H. Hadidi-Tamjed, "Containment Overpressure Capacity for the Indian Point 
Unit No. 3 Nuclear Power Plant," EQE, July, 1993.
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170 0.976 45.63 1.983 0.976 
175 0.987 48.83 2.225 0.987 
180 0.993 52.03 2.459 0.993 
185 0.996 55.23 2.688 0.996 
190 0.998 58.43 2.910 0.998 
195 0.999 61.63 3.126 0.999 
200 0.999 64.83 3.337 0.999 

*Leak area assumes leak begins @ 5% failure prob and propagates with slow increase 

in pressure
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Pressure (psig)

9
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