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ENCLOSURE I
NUREG=0737 ITEM I.A.l.1

STA PROGRAM DESCRIPTION

Effective 1/1/81, the Shift Technical advisor function will
be performed bv an engineer on shift qualified per the guidelines
of NRC letter of 10/30/79. =Zach STA has a bachelor's degree or
equivalent in a scientific or engineering discipline anc has
completed an STA training course from General Physics Corporatien.
That course was described in correspondence between the General
Physics Corporation and the WRC (Gen. Physics Letter OPS=NRC 1047-80
dated Januarv 16, 1980). The ccurse was modified by the addition of
two weeks of training and certain course material including human
factors engineering based upon NRC ccmments.

The training program consisted of a total of 14 weeks of in-
struction. Of this, 6 weeks were classroom instruction conducted
at Plant Hatch, and 3 weeks were combination of simulator and class-
room instruction conducted at Tennessee Vallevy Authority's Browns
Ferry Nuclear Plant B3FNP simularor, Twelve of 14 weeks of instruc-
tion consisted of design series lectures, transient and accident
lectures, and associated simulator operations and demonstrations.
Successful comnletion of this portion of the program was based on
passing written and oral examinations patterned after reactor
operator and senior operator NRC examination, Passing criteria
consisted of attaining an overall score of 70% or greater on the
written examinations and a satisfactory oral and operating per-
formance on the AFYP simulator. The remaining 2 weeks of instruction
consisced of lectures on BWR chemistry, plant process computer opera-
tions and fundamentals of human factors. Successful completion of
this portion of the program was based on achieving a score of 70%
or greater on the weeklv examinations covering the material.

Current plans for requalification training of the STAs are to
include the STAs in the current RO and SRO requalification progranm.
-~/

This consists of 96 hr/yr classroom training and 24 har/vr simulator
training.

The long-term STA program for Plant Hatch will be a continuation
of the STA program in effect 1/1/81. This entails an engineer on
shift qualified in general to the INPO document entitled "luclear Power
Plant Shift Tachnical Advisor - Recommendations for Position Description",
Revision - dated 4/30/80, Exceptions taken to the INPO document are as
follows:

1. A coaparison of each STA's qualification and educational background
will be made to the INPO recommendations. 'here deficiencies
are found special pnrograms will be inacted to upgrade the individual
to minimum standards by 1/1/82.



Enclosure I, continued

The annual retraining program will be as described previously.

A waiver of any of the required education or training shall be
granted only by the plant manager and will be evaluated on a
case-byv=-case basis.



o —

ENCLOSURE 2
NUREG-C .37 ITEM I.C.I.

ACCIDENT AND TRANSIENT PRCCEDURE REVIEW

In the Clarification of the NUREG-0737 recuirement "for reanalysis
of transients ana accidents and inadequate core cooling and oreoaration
of guidelines for development of emergency procedures,” NUREG-0737 states:

Owners' group or vendor submittals may be referencec as
appropriate to support this reanalysis. f owners' groupn
or venaor sucmittals have alreaay been 'orwarueﬂ to .re

staff for review, a brief descripticn of the submittals and
jus:ificaticn of their adeguacy to support guideline cevelop-
ment is a!l that is reaquired.

GEORGIA !OWER COMPAITY (G.P.C.) is an active participant in.the BWR
Owners® Group program to develop Emergency Procesqure Guidelines for General
Electric Boilirg Water Reactors. Following arz a brief description of the
submittais to gate, and 2 justification of their adecquacy to suoport guide-
1ine aevelopment.

-

A. Descriotion or submittals

(1) NEDQ-24708, “Additional IntTormation Reauired for NRC
Sta®t Generic Report on 30iling Jater Reactors,” August,
1679: including additional sections sucmitted in pre-
supiication form since August, 1979.

(a) Section 3.1.1 (Small Break LOCA).

Description and analysis of smail break loss-of-cooiant
avents, considering a range of break sizes, location,
ana conaitions, inciuding equioment failurss and
goeratar errors; description and justification of
anaiys:s methods.

(b) Section 3.2.1 {(Loss of Feedwater) - revised and re-
sucm1.tad in prepublication form March 31, 1980.

Cescription and analysis of loss of feedwater events,
including cases invoiving stuck-open reiief vaives,
and including 2quigment failures and operator errars;
description and justification of analysis methods.

r N -~

(¢) Section 3.2.2 (Other Operational Transients)
sybmitted in prepudbiication form Marecn 31, 1980;
revised and resubmitted in prepubiication form
August 22, 1980.

Description and analysis of each FSAR Chaptar 15 event
resuiting in a reactor system transient; .emcns.ra"cn

of appiicability of analysaes of Sectiens 3.1.1, 3.2.1,
and 3.5.2.1 to 2acn event; demonstration of aoaixcanxlwtj
of Emergency Procecure Guidelines to each event.

SR - a5 e e . — i T———_—.
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(d) Section 3.3 (BWR Natural and Forcea Circulation)

Description of natural and forced circulation
cooling; factors influencing natural circuiation,
including noncondensibles; reestablishment of
forced circulation under trarsient and accident
conditions.

(e) Section 3.5.2.1 (Analyses to Demonstrate Adeguate
Core Cocoling) - submitted in prepublication form
Novemper 30, 1979; revised and resubmitted in pre-
publication form Septemper 16, 1980.

Description and analysis of loss-of-cooiant events,
loss of feedwater events, and stuck-open relief vaive
events, including severe muitiple equipment failures
and operator errors which, if not mitigated, could
result in conditions of inadeguate core cooling.

(f) Section 3.5.2.3 (Diverse Methods of Detecting Adequate
Core Cooling) - submitted in prepublication form
Decemper 23, 1979.

Descriptioan of indications available to the 3WR operator
for the detection of adecuate core cooling (detailed
instrument responses are described in Sections 3.1.1,
3.2.1, ana 3.5.2.1).

(g) Section 3.5.2.4 (Justification of Analysis Methods) -
submitted in prepublication form September 15, 1980Q.

Description and justification of analysis metheds for
extremely degraded cases treated in Sectien 3.3.2.1.

(2) 8WR Emergency Procedure Guidelines (Revision 0) - submitted
in prepublication form June 30, 1980.

Suidelines for BWR Emergency Procedures based on identification
and response to plant symptoms; including 1 range of ecuipment
failures and operator errors; including severe multiple eguip-
ment failures and operator errors which, i¥ not mitigated,

would result in conditions of inadecuate cora cooling; inciuding
conditions when core cooling status is uncertain or unknown.

Adeauacy of Submittals.

The submittals described in paragraph A have been discussed and
reviewea extensively among the 3WR Owners' Group, the Gene- al
Electric Company, and the NRC staff. The NRC staff has found
(NUREG-3737 p. [.C.1-3) that "the analysis and guidelines submitted
by the General Electric Company (GE) Owners' Group...comply with

the requirements [of the NUREG-0737 clarification].” In Reference 1,
the Director of the Division of Licensing states, "we find the
Emergency Procedure Guidelines acceptable for trial implementation
fon six plants with applications for operating licenses pending].”

G.P.C. believes that in view of these findings, no further qetaf1ed
justification of the analyses or guidelines is necessary at this time.




Reference 1 further states, "[d]uring the course of implementation
we may identify areas that require medification or further analysis
and justification.” The enclosure to Reference 1 identifies several
such areas. G.P.C. will work with the 3WR Qwners' Group in
resgonding to such reguests.

3y our commitment to work with the Owners' Group on such requests, on schedules
mutually agreea to by the NRC and the Owners' :roup, and by reference to the

BWR Owners' Group analyses and guidelines already submitted, our response to

the NUREG-(0737 reauirement "for reanalysis of transients and accicents and in-
adequate core cooling ang preparation of guidelines for development of emergency
procedures” by January 1, 1981, is completa.

Referances

(1) Letter, 0. G. Eisennut (NRC) to S. T. Rogers (BWR Owners' Group),
regaraing tmergency Procedure Guidelines, October 21, 1980.




ENCLOSURE 3
NUREG-0737 ITEM II.B.2

PLANT SEICLDING

Georgia Power Company has completed an initial shielding analyvsis
and has developed a design for shielding to address the results
of that analvsis in accordance with the recuirements of NUREG-0737.
However, the full impact of installation of the designed shielding
on plant cperation and safetv mav make such installation undesirable.
This question will be discussed with the NRC staff prior to imstal-
lation.

One deviation from the stated position in NUREG-0737 exists
in the assumptions made for the shielding analvsis., As noted in
paragraph 3 of page 7 of Enclosure 6(b) of Georgia Power Company's
letter oi Januarv 25, 1980, (attached to this enclosure) the source
used in Containment Spray, Core Spray, HPCI liquid, RCIC ligquid
and, RHR-LPCI systems took credit for dilution of the reactor coclant
svstem mass with the suppression pool mass. This dilution reflects
the expected condition of reactor coolant and liquids —=ecirculated
by "ae above systems. This assumption affects the calculationm of
close rate in a linear fashion. If this assumption is not acceptable,
please contact us at the earliest opportunity.



The release fractions for Cs and Rb were assumed to be 1% for

the purposes of czhis shielding review. rurther evaluaticns of

:Hc T™MI radicactivity releases may conclude that higher release
ractions are appropriate. However, the overall

effec:s of higher release fractions on radiation levels or
integrated exposures are not expected to be signifieant,
Therefore, the Regulatory Guide 1.7 solids release t-2ctiom, 1%
was used in this review. Similarly, no noble gases were included
in the suppression pool liquid (Socurce C) because Regulator
Guide 1.7 has also set this precedent in modeling liquids
the pool. Furthermore, cursory analyses have indicated ¢
halogens dominate all shielding requirements and that con
tions to the total dose rates from noble gases are negligid
for the purposes of shielding design review
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Source B: Reactor coolant system normal liquid volume (based
-

on reactor coolant density at the operating texzperature

and pressure).

ction 2 above cu'lznes the assumptions used for release fractions
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( Source C: The volume of the reactor coolant system plus the
suppression pool volume.
Source D: Reactor coolant system normal vapor volume,

¢. Sources Used in Piping and Zquipment for Each System
Under Review

In defining the limx.s of the connected piping subject to contaxmi-
nation listed below, nermally shut valves were assumed to remain

shut.

Containment spray system = Source C
Core spray system = Source C
High pressure collant injection system
Liquid - Source C
Steam =~ Source D
Reactor core isclation cooling system
Ligquid - Source C
Steam =~ Source D
Residual heat removal svstem - Source C was used for the
low pressure coolant injection
mode
Sampling systems
Containment air sample - Source A
Reactor coolant sample - Source B
Reactor water cleanup system « Source B
Recombiner - Source A

B. The Shielding Design Review Methodology
1. Analytical Shielding Techniques

The previcus sections outlined the rationale and assumptions
for the selection of the systems that would undergoe a shielding
design review as well as the farmulation of the sources for those
systems. The next step in the review process was to use those
sources along with standard pcint kernel shielding analytical
techniques to estimate dose rates from those selected systems.
For compartments containing the systems under review, estimates
were made for a zeneral area dcse rate rather than to super-
impose the maximum dose rate at contact with the surfaces of
all individual components of that system in the compartment.
Tor corridors outside compartments, reviews were done to check
the 4032 rate transmitted ints the corridor through the walls
of adjacent compartments., Checks were also made for any piping
or equipment that could directly conmtribute to corridor dose
rates, i.e. piping that may be running directly in the corrider
or equipment/piping in a compartment that could shine directly
into corridors with no attenuation through compartment walls.

® 2. Accident Radiaticn Zone Maps -

One of the two principal products of this review process is the




ENCLOSURE 4
NUREG-0737 Item II.E.4.2

CONTAINMENT ISOLATION DEPENDABILITY

Position 5:

The NRC, in Requirement II.E.4.2 of NUREG-0737 has indicated its
position relative to containment isolation dependability. Part 5 of
that position states the following:

The containment setpoint pressure that initiates containment
isolation for nonessential penetrations must be reduced to
the minimum compatible with normal operating conditionms.

The containment isolation analytical setpoint pressure for Mark I,
II and III containments is approximately 2psiz (drywell pressure). Under
normal operating conditions, fluctuacions in the atmospheric barometric
pressure as well as heat inputs from such sources as pumps can result in
containment pressure increases on the order of 1 psi. Consequently, the
isolation setpoint of 2 psig provides 1l psi margin above the maxirum
expected operating pressure. The 1 psi margin to isolation has proved
to be a suitable value to minimize the possibility of spurious containment
isolation. At the same time, it is such a low value (particularly in
view of the small drywell volume of Mark I, II and III containments)
that it provides a very sensitive and positive means of detecting and
protecting against breaks and leaks in the reactor coolant system. No
change of the setpoint is necessary for the Plant Hatch containments.

Position 6:

The subject valves meet the "October 23, 1979 Interim Position for
Containment Purge and Vent Valve Operation Pending Resolution of Isolation
Valve Operability".



ENCLOSURE 5
NUREG-0737 ITEM II.F.2

INADEQUATE CORE COOLING

Additional hardware to identify core cooling on BWR's has not
been determined to be necessary at this time. Analysis and operator
guidelines for the deletion and mitigation of inadequate core cooling
are currently being developed in accordance with Requirement [.C.l of

NUREG 0737.

Material has already been submitted in response to this require-
ment as follows:

NEDO 24708 Section 3.5.2.1, Analyses to Demonstrate
Adequate Core Cooling (Revised).

NEDO 24708 Sectiem 3.5.2.3, Diverse Methods of Detection
of Adequate Core Cooling.

NEDO 24708 Section 3.5.2.4 Justification of Analysis Methods.

These documents demonstrated the BWR's compliance with requirement

II.F.2, noting that the primary method to assess adequate cooling in
3WRs is the use of direct measurement of recactor water level. All
2ysnts that threaten the ability to provide adequate core cooling

nave one common factor: the reactor water level decreases. The
principal method of confirming adequate core cocling, the reactor
pressure vessel water level instrumentation, has been shown through
analysis and experience to De sufficient to assure detection of approach
to inadequate core cooling. Secondarvy indications of low core water
level are available including ECC system injection,and incore radiation
flux instrumentation. These seccndary indications are discussed along

with water level instrumentatioms in NEDO 24708 section 3.5.2.3.

The development of system modificarions "to provide more direct
indication than that available with present instrumentation,” is felt
to be met since existing water level measurement already provides a
direct means of detecting an approach to inadequate core cooling and
confirming its mitigation as is necessary. Therefore no modifications

are proposed.

of core exit thermocoupies into BWR design is
opment of Regulatory Guide 1.97 Revision 2.
d are ongoing such as the NRC's request
ontained in L.S. Rubenstein's letter datad

The incorporation
being considered in the devel
Generic efforts in this regar
of General Electric Company C
August 22, 1980.
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ENCLOSURE 6
NUREG-0737 ITEM I1I.k.3.3
SRV CHALLENGES
The annual reporting of challenges to the S~iiety-relief

valves described by NUREG-0660 and NUREG-062F will be included
in the Annual Operating Report normally sv.mitted in March.




ENCLOSURE 7
NUREG-0737 ITEM II.k.3.13 A
Seperation of Initiation Levels of
the High Pressure Coolant Injection (HPCI) and Reactor
Core Isolation Cooling (RCIC) Systems
A report containing the analvses, conclusions and recom-
mendations regarding seperation of the initiation levels of the
HPCI and RCIC systems was transmitted to D.G. Eisenhut by R.H. Buchhola
of General Electric Company on October 1, 1980. A copy of that letter

is attached as part of this enclosure. Georgia Power Company plans
no further action on this question based upon this report.



ENCLOSURE 8
NUREG=0737 ITEM II.k.3.13B
Reactor Core Isolation Cooling (RCIC) Automatic Reset
Attached is the Generic Analysis of RCIC Automatiz Reset
performed by the General Electric Company for BWR Owners Group.

Georgia Power Company is reviewing the recommendations of the
generic analvsis, and is proceeding with the detailed design.



SWR OWNERS' GROUP EVALUATICN OF

NUREG-CT37 ITEM II.XK.3.138

REACTOR CCRE ISCLATION COCLING

(RCIC) SYSTEM AUTOMATIC RESET
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SUMMARY
NUREC-0737 requires evalumticn of changes %o the Reactor Core Isclation
Cooling Systez %0 allow automatic restart follewing a trip of the system at
high reactor vessel water level. The evaluation of this change showed that it
would centribute to improved system reliability and that it could bde
accomplisned without adverse offect on systes function and plant safety. The
recomended change would de tc relocate the existing high level trip frem the
RCIC turdine trip valve ts th: steam supply valve. Once the level reaches a
| predeterained high level the steam supply valve would be clssed. One
acdditional relay in the logic circuitry would be required to accomplish the
new lunction. The steam supply valve clcosure resets many of the functions
initiated by the autcmatic start at low vessel level.
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INTRODUCTION

The Reactor Core Isclatien Cocling (RCIC) System is designed to
assure that sufficient resctor water inventory is maintained in the
reactor vessel to perait adequate core cooling. This prevents

. -4

reactor fuel overheating during the following conditions:

a. Vessel isclation and hot standby conditien.

be Vessel isolation acccompanied by loss of feedwater flow.

Ce Couplete plant shutdown under conditions of loss of normal
feedwater system allowing reactor depressurizaticn %0 a
level where Residual Heat Removal (RHR) shutdown cooling

zay degin.

Following a reactor scram, steam generation will centinue at a
reduced rate due to the core fission product decay heat. If the zmain
steam isclaticn valves remain cpen the turbdine bypass system will
divert the steam t¢c the main condenser, and the feedwater system will
supply the make-up water regquired to maintain reactor vessel

inventary.

In the event the reactor vessel is isclated and the feedwater supply
is unavailable, relief valves are provided %o autcmatically (or
remote =anually) maintain vessel pressure within desirable limits.
The water level in the reactor vessel will drop due to continued
steam generation by decay heat. Upon reaching a predetermined low
level, the ACIC System is initiated autcmatically. The turbdine
driven pump supplies demineralized make-up water frem the condensate
storage tank to the reactor vessel; an alternate source of water is -
available from the suppression pcol. The turbine is driven with a
porticn of the decay heat steam from the reactor vessel, and exhausts
to the suppressicn pool. When the water level in the reactor vessel
rises the RCIC is autcmatically shutoff at a predetermined high level

in order %o prevent flocding of the steam lines.

-1-




NUREG=0T37 reccmmends the following:

\
\
\
|
|
|
Currently there is no automatic reset on the RCIC system after
it trips on high reactcr vessel water level., This requires

manual reset by the operator. Depending upen the transient or

accident, the operator may have to perforz additional actions or

be distracted to the extent that he may either forget or delay

| the reset of the RCIC system.
To provide asswurance that such an occurrence doces not happen,

an autcmatic reset on high reactor vessel water level., The RCIC
systez would then restart on lcss of level. The operator would
then enly have to verify proper operation.

The purpcose of this design assessment is to evaluate the above
recommendation for the plants identifi in Appendix A and provide a
cemaeptual design change ccmpatible with system regquirements and
generic to all 3WR RCIC Systems®, The conceptual design does not

the RCIC systems of all EWRs should be modifi to incorporate
inciude detailed implementation drawings or procedures.,

#See Section VIII, Paragraph 1.
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IT. FUNCTIONAL REQUIREMENT

The change %o the RCIC System should allow autematic cessation of

Mlow to the reactor vessel at a precetermined hign water level
followed by automatic reset and/or realignment of the system to allow
autematic initiaticn of flow again to the reactor vessel at a

predetermined low water level.
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EXSSTING SYSTEM OPERATION

-

is claosed.

in the st

anddy mode (Figure 1) the steam supply valve to the turbine

When the vessel low water level signal (RCIC Autostare)

{8 received, the RCIC System star:s automatically without any action

by the operator. The actions occurring upon autcmatice RCIC

initiation are as follows:

The steas supply valve to the turbine opens to supply stean
to the turbine. 3Jteam line drain isclaticn valves then
clcse, which i{soclates the RCIC steam supply from the main

condenser.

Once the steam supply valve leaves the fully closed
position, the ramp generator "ramp"” functicn is i{nitiated.
This ramp generator ccntrols the acceleration of th

turbine via the turbize control valve.

The gland seal system automatically starts.

Condensate suctiocn valve remains open or is opened o
supply water to the RCIC puamp.

Pump discharge valve opens to supply the water to the

reactor vessel.

Cooling water supply valve cpens, and ccolant is supplied

to the turbine lube oil ccoler.

Test bypass valve, to the condensate storage tank closes,

of open.

Shutdewn of the RCIC System will De initiated automatically by any of

the following:

b.

Reactor high water level

RCIC pump low suction pressure




C. Turbine high exaust pressure
de Turbine overspeed

e, Auto-:sclaticon siznal

£ Manual turbine trip pushbutton

Any of the asove trip signals will release the spring loaded turbine
trip valve. In order %o reset the systezm it is necessary %o first
close the steam supply valve then drive the moter operator of the
turbine trip valve in the clcse direction until the spring loaded
closing latch zmechanism is reset. Finally the turbine trip valve is
driven %o the full open position. Clcsure of the steam supply valve
31l30 resets the ramp gZenerator, closes the vessel injection valve and

pinimum flow valve and spens the appropriate drain valves.
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TaoNS FOR CHANGE

In crder to incorporate automatic reset of the RCIC System subseguent
o a high water level trip the following options are available.

L

Autcaate the reopening of the turbdine trip valve following the
high vessel level trip. This change requires first, the
automatic clesing of the steam supply valve then the relatching
and opening of the turbine trip valve.

Automatic clcsure of the steam supply valve on high vessel level
rather than the existing turbine trip valve. The turbine trip
valve would stay open throughout the high level trip and reset
operaticn®,

On hign vessel water level trip reroute the RCIC pump flow frenm
the vessel back tc the condensate storage tank (if suction is
from this source) leaving the surbine and pump in operation. If
the sucticn supply is from the suppression pool the high vessel
water level trip would clcose the steam supply valve as described
in 2 abcve because extended ainimum flow operation is not
recommended .

#See Section VIII, Paragraph 1.
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RECOMMENDATION
Optian 1 involves automation of the opening of the turbdine trip

valve. For most EWR plants this valve is a spring loaded trip valve
which requires driving the stem screw in the closed direction until
the latch lever (s enzaged (locaded). The valve is then driven %o the
full open pesition. Before opening the turbine trip valve, the steanm
supply valve must de clased. The automatic resetting and opening of
this mechanical trip valve requires rather extensive mcdificaticns tu
the logic eircuitry with no real tenefit.

Optian 3 reguires the logic circuitry to autcmatically divert
injection flow frem the vessel to the condensate storage tank without
ump cavitation or turbine or turbine overspeed. This would de a
complicated automaticn problem because of the required feedback to
the turdine/pump flow controller., The logic circuitry would have to
alsc decide which sucticn path is in use. Because of the complexity

af this modification it is not recommended.

feer considering the three opticns in the preceding section, it is
recozmended that optimm 2 “e selected to acccaplish the automatic
reset following the high water level trip. The change allows for
automatic closure of the steam supply valve on high vessel water
level rather than claose the turbine trip valve. Clcsure of the steam
sucply puts the system in 3 partial standby configuration because of
the existing interlocks associated with closure of this valve., Very
1ittle modificatio %o the logic circuitry is required %o automate

realigment of the system in preparation for low water level

-7-




*MPACT OF PROPOSED CHANGCE
The propesed change will utilize the steam supply valve %o shutoff

the steam to the turbine on nigh vessel level rather than the turbine
trip alve, The steam supply 7valve will noW be used to both initiate
systezs operation at low reactor vessel water level and terminate
systenm cperation at high water level.

The cessaticn of steam will be extended over a longer period of time
due to the normal travel time of the steam supply valve. The spring
loaded turbine trip valve closes essentially instantaneously. The
steaz supply valve closes in fifteen seconds or less. Connervatively
assuming full rated flow throughout this extended shut off periocd and
3 maxaum rated RCIC flow of 300 gpm, an additional 200 zalloms will
Se acdded tc the reactor vessel following the high vessel water level
trip. This volume addition has an insignificant effrct on high
vessel level transients including these involving high volume systems

(e.2., HPCI).

The cuty on the steam supply valve is essentially the same; autcmatic
closure will now occwr rather than manual. The steam supply valve
will be subjected o increased wear due %o the wiredrawing
experienced at closure. This effect should bde minimal due to the low

frequency of closwres with steam flow through valve.

Adding an additional relay to the logic circuitry will increase the
xaplexity of the system a ainimal amount. From this standpoint the
overall reliability of the system is minimally reduced, but this
reduction is zore than offset by the increased safety, reliability
and avatlability created by the fact the steam supply valve is used
0 automatically reset the system.

A review of the Licensee Event Reports (LER) for 1977 througn 1979
produced the following turbine trip and steam supply valve
salfunctions.

Did Not Ocen Did Not Clecse
Turtine Trip Valve 4 events 2 events
Steam Supply Valve 4 avents 0



From these few LER data points, it can be concluded that the
reliability of the steam supply valve is comparahile %o the turbdine
trip valve. The existing control logic requires first the alosure of
the steax supply valve followed by the resetting and opening o1 the
turbine trip valve. Since the propcsed change eliminates "Lz lLeed to
reset and spen the turbine trip valve, the overall rel‘.abil‘.':.l‘.s

increased.

The definition of availability for this standby system is the
probability that the system will be in operation condition when
needed. Due to this new automatic reset feature the system
availability is greatly enhanced.

The total impact on the BWR plant is inproved safety. The operator
is no longer mequired %0 manually reset the system following a high
vessel water level trip. He will no longer be distracted by the

necessary action and the possibility of inadvertent failure to reset

is eliminated.
The proposed change does nct reset all functions originally initiated
by the low vessel level trip. Therefore the system i{s returned %o a

partial standby configuration. The following functions are not reset.

1. The gland seal ccmpressor or vacuum pump (depending on plant)
does not shut off.

2. The RCIC turbine lube 0il cocling water supply valve does not
alcse.

3. The low level seal-in for the manual isclaticn switch doces not
reset,

-9-



It is not necessary %o automatically reset the above functions;
manual reset by the operator is adegquate. The zland seal system can
continue to operate. The turbdine lube oil cooling water supply valve
‘s sanually clased wnen the RCIC system is returned to the stand-by
condition for all system trips. It is expected that if the valve
were not zanually clcsed it would have no adverse effect on systenm
performance. DOrainage from the condensate storage tank through the
lube oil ccoling line, tec the Clean Radicactive Waste System is
mninized by an orifice in the cocling water line. However, plant
nique consideratians may require that this valve de closed prior to
system restart. In this case logic should de provided to
autcmatically clase the lube o0il ccoling water supply valve as part
of the system logic reset required following the high vessel water
level trip. The manual isclation switch feature is only used %o
prevent inadvertent pushbutton actuation with the system secured. MNo
adverse impact on system operation will Se experienced if manual

reset is retained.

The propesed change utilizes the steam supply valve to terminate
steam {low on high water level only. The other five RCIC trip

parameters (i.e., low pump suction, turbine overspead, etc.) will
still clcse the turbine trip valve requiring manual reset of the

system,

The pump discharge ainimum flow valve is normally clased on any of
the follewing signals: 1) RCIC discharge flow is high (i.e., greater
than setpoint), 2) Turbdine Trip and Throttle Valve is fully closed,
or 3) Steam Supply Valve is fully clased. The latter two interlock
signals asswres that pun) discharge aininum flow valve is closed when
the RCIC aystem is in the stand-by condition. Zach ,lant should

verily these interlocks are part of their RCIC system logic.

-10-




viI. IMPLEVENTATION
The proposed change can bde 3zade as fcllows. (Refer to Figures 2 and

3 for the applicadle Functional Control Diagram and Figures 4 and 5
for the applicable portion of the Elementary Diagranm).

. Semove the reactor high water level trip from the turbdine trip
valve circuitry by removing the level indicating switch contacts
from She turbize trip auxiliary relay. Note that the interloek
of the level switches with the steam supply valve full open
limit switch is no longer necessary.

2. Add 2 new relay coil (KX) in series with the reactor high water
level switches. (Recommend new relay be a GE Type HMA or HFA

relay).

3. Add mne normally open contact fium the new high level relay (XX)
eross the 2lcsing leads of the steam supply valve, in parallel

with the CLOSE switch contacts.

4. Add snme contact of the new relay (XX) to the amnumciator panel.

Lacel the annunciater, "RCIC High Vessel Level."

"ot applicabdle to 3WR/S.




viil. ENERAL NOTES
1. Seven of the sarlier 3WR's® do not have an electrical trip

solenoid on the turbine trip valve. The turbdine trip valve
associated witn these turbine assemolies includes an oil dash
pot system for engaging and releasing the trip 2chanism.
During standby condition the trip mechanism is nct engaged.
Once the Surdine is started and oil preasure 13 developed, the
dash pot system automatically engages the trip mechanisa on the
sursine trip valve. Once this zechanimm is engaged, a trip may
se accomplished by "dumping" the 2il pressure in the dash pot.
It must also be noted that any time the turbine is shut down BY
any means, the twrbdine trip valve will ultimately clcse on loss
af ail pressure. In order for these seven plants to incorporate
she reccmmended automatic reset they zust replace the dash pot
trip mechanism with an electrical trip solenoid on the turbine

trip valve, sinil =5 that mechanism used on later plants.

2. The additional annunciator is added Decause the existing turbine
trip alarz is preoducec by a lizit switch on the turbine rip
valve. The recommended logic chanze will not preoduce an alarm
mlees specifisally added. The noted wording of the annunciater

window is only recommended.

o

. "ne recommended implementation of this memorandum is generic %0
2CIC Systems as originally designed by General Electric
Cczpany. Additional functimms added by the AE or plant owner
zay effect the actual change. All plant owners should review
sheir axisting aystam for any conflicts. One specific example
would Se the starting of the rocm cooler controlled by the
spening of the steam supply valve. For hizn water level closure

af this valve i* may nct be desirabdle to secure the rocm socler.

<. ™e reccmmended implementation i3 based o relay type logic.
Tar solid state plants, relays are replaced with solid state

devices.

s

Wuenticells, Verment Yankee, Fitzpatrick, Pilgrim, Quad Citi 172, and Cooper.
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X. CONCLUS ION

The automatic reset of the RCIC system follewing a high water level

trip will improve the overall safety of the BWR. The recomrmended use

of the steanm supply valve to secure steam flow will result in an
easily luslexmented change, incorperating the reccmmendations of

NUREC-0737, Item II.XK.3.13b.

oo
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This report applies to the foll

report's dsvelomment.

3oston Edison

Carolina Power & Light

Commonwealth Edisen

Gecrgia Power

Icwa Electric Light & Power

Niagara Mohawk Power

Nebrasika Public Power District

Northern States Power
Pilacdelphia Electric

Power Authority of the

State of New York

Tennessee Valley Authorit

Detroit Edison
Mississippi Power & Light
Pennsylvania Power & Lizht
washington Public Power Supply
Syaten

Cleveland Electric Illumimating

Houston Lighting & Power

2llincis Pover
Public Service of Oklahoma

APPENDIX A
PARTICIPATING UTILITIE
“CREU.O 37' ::o . .'Eb

owing plants, whose owners participated in th

Pillgrin 1
Srunswick 1 & 2
LaSalle 1 & 2
Hateoh 1 & 2
ne Armcld
Nine Mile Point 2
Cocper
Meonticello
Peach Bottom 2 & 3; Limerick 1 & 2

FitzPatrick

Srowns Ferry '=3; Hartsville 14,
Phipps Bend 1 & 2

Enrico Fer=zi 2

rand Gulf 1 & 2

Susquehanna 1 & 2

danfeord 2

Perry 1 & 2

Allens Creek

Clinton Station 1 & 2
Black Fox 1 & 2



ENCLOSURE 9
NUREG-G737 Item II.k.3.15

Isolation of HPCI and RCIC Modification

Attached to this enclosure is a copv of the evaluation
of proposed modification to the break detection logic to prevent
spurious isclation of HPCI and RCIC svstems performed by General
Electric Company oa a generic basis for the BWR Owners Group.
Gecrgia Power Company is proceeding with develonment of detailed
design and implementation. Completion of installation of time
delavs of approximatelv 3 seconds to HPCI and RCIC steam line
isolation circuits is scheduled.



SWR OWNERS' GROUP EVALUATION OF

NUREG~C737 ITEM II.R.3.15

MODIFY BREAK DETECTION LOGIC TO PREVENT

SPURIOUS ISOLATION OF HPCI AND RCIC SYSTEMS
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NUREC-0737 REQUIREMENT II.K.3.15

SIMMARY

The high pressure coclant injection (HPCI) and reactor core isolation cooling
(RCIC) systems have flow meters in the turbine steam supply lines. The primary
purpose of these flow meters is to isolate the system in the event a steam line
ruptures. The devices continually monitor steam flow rate and will initiate
closure of the HPCI/RCIC steam line when the measured flow rate in that line
exceeds a trip set point typically 3002 of rated flow. However, BPCI/RCIC steam
line flow rates can also exceed nominal conditions during the start sequence for
these systems. Despite the fact that these are momentary flow peaks, the current
isolation logic does not discriminate between these conditions and the sustained
high steam flow rates associated with a steam line break. Consequently a spurious
system isolation can sometimes occur during the start sequence. In NUREG-0737 Item
IT.K.3.15 the NRC suggested that the HPCI/RCIC pipe break detection circuitry be
modified to eliminate the possibility of spurious system isolations while still

preserving the break detection/isclation capability of these devices.

GE and the BWR Owmers' Group have reviewed this issue and agree that the current

¢~ “vol logic could contribute to an unnecessary degradation of HPCI/RCIC systeo
availability. Consequently, individual utilities may choose to modify their
HPCI/RCIC systems. Plant to plant variations exist in HPCI/RCIC design details and
these differences require that each utility develop a plant unique implementation
plan for its particular BWR facility. GE and the BWR Owners' Group recognize the
geed for a consistent overall technical approach to this change and wiil continue
to provide a technical focal point for this program. This memorandum describes a
conceptual HPCI/RCIC change based on adding a time delay to the break detection
circuitry. This memorandum may be used by individual utilities as they develop

definitions of the detail design change for their particular reactors.
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l.

INTRODUCTION

This memorandum has been prepared in respomse to NUREG-0737 Item II.K.3.15. In
this requirement, the NRC identified a concern with the break detection
circuitry associated with the turbine steam supply lines of the high pressure
coolant injection (HPCI) and reactor core isolation cooling (RCIC) systems.

The NRC concern centers on the inability of the break detection equipment to
discriminate between the sustained high flow conditions associated with a stean
line rupture and the short duration high flow peaks that canm occur during
system start transients. As a result, these flow devices can produce a
spurious system isclation during 4 start sequence which can cause an

unnecessary degradation of system availability.

GE and the BWR Owmers' Group have reviewed this matter for the plants
identified in Appendix A and concur that the NRC suggestion may lead to some
enhancement of HPCI/RCIC availabiiity. Comsequently, individual utilities may
choose to modify their HPCI/RCIC break detection and isolation equipment.
However plant to plant variations exist inm HPCI/RCIC design details and these
differences require that each utility develop a plant unique ioplementation
plan for its particular BWR facility. GE and the BWR Owners' recognize the
need for a comsistent overall techmical approach to this change and will
continue to provide a technical focal point for this program. This memorandum
describes a conceptual HPCI/RCIC change based on adding a time delay to the

break detection circuitry.

Section 2 is a more detailed description of the potential problem associated
with the current steam supply line flow sensors. This description is included
because it will assist in understanding the proposed solution. (It is assumed
that the users of this memorandum are familiar with the HPCI/RCIC systems and

Do system descriptive material has been included).



GE has reviewed several potential solutions to this HBPCI/RCIC design issue and
bas concluded that the best approach is a modification based on addirg a time
delay to the isolation circuitry. This time delay will prevent short term flow
peaks from initiating a system isolatior but will not interfere with the break

detection and isolation function of this equipment.

Section 3 describes the various design solutions that were considered and
discusses the technical bases for concluding that a time delay scheme is the
best approach. Section 4 defipes the design requirements for this approach and
presents a conceptual design change. The latter is intended to represent g
startiog point for the definition of individual plant unique design
modifications.



Figure 1 shows & typical RCIC or HPCI steanm supply line. Two normsaily

open” isolation valves are provided in each steam line. One isolation

valve 1s located inzide the drvwell and is controlled by ar AC motor. The
other valve is located outside the drywell and is controlled by either an

AC or DC motor. These valves automatically close on receipt of an isolation

signal.

Typically, elbow flow** meter systems are located in both the RCIC and BPCI
steam supply lines. An elbow flow meter device s.nses the differential
pressure between the inside and outside radii of the bend and (using

suitable calibration information) converts the measured pressure differences
into a flow rate. For the HPCI and RCIC systems, these flow instruments

are supplemented by trip units anc other control and instrumentatiocn
equipment that will initiate and complete closure of a steam supply line
isolation valve when the flow in that line exceeds 300% of rated flow.

Since a guillotine rupture of a steam line will produce steam flow rates

up to ten times rated flow, the 300% setpoint will clearly produce system
isolation in the event of a pipe break. The technical issue identified by
the NRC in this NUREC-0737 requirement is that the 300% setpoint may be
exceeced during the short duration flow peaks that canm occur during the
HPCI/RCIC st»i. sequences. Figure 2 is a schematic diagram of this sequence.
A high i=aitial BPCI/PT L flow rate will occur (im part) because both of these
systems have deman ing performance requirements governing their time-to-rated
flow characteristics. These starting requirements translate into high turbine

angular acceleration rate and thus high initial steam flow conditions.

————— . ——— —

* Some reactors have normally closed outboard isolation valves with a normally
open small diameter bypass linme. The latter permits sufficieat steam flow to

keep the steazm supply lines heated.

** Some reactors have alternate flow measuring devices such as Venturi's.




are dilcuued ia the Dext Section,



3.

POTENTIAL SOLUTIONS

Several HPCI/RCIC design changes are capable of eliminating the unnecessary
system isolations that can occur as a result of short term flow peaks in

the steaz supply lises. This seztion briefly describes these various design
;olutions and identifies their advantages and disadvantages. It is

concluded that the best technical approach to this issue is to add a time delay
in the flow sensing isolation system logic. This time delay will prevent
unnecessary isolations but still preserve the ability of the system to sense
and isolate a steaxm supply line break. Table 1 summarizes the alternatives

that have been examined.

GE and the BWR Owners' Group believe the addition of a time delay to the
HBPCI/RCIC break detection circuitry is the best solution because it is simple,
ipexpeasive and directly addresse the problem. It can be incorporated into
operating reactors with minimum difficulties and with minimum impact on the
systems 1nvolved. A time delay solution fully preserves the break
detection/isolation capabilities of the existing system and can be disigned to
have no impact on the currently documented accident analysis of 2PC" /RCIC steam
supply line breaks (see Section 4.4). Furthermore, it is believed that
components meeting the requirements governing chis emergency system equipment
are available and can be procured within a reasonable time period. Addition of
snubber devices to the elbow tap instrument lines (Optiom 2, Table 1) has some
of the same advantages as the time delay approach. However, the snubber
solution does have disadvantages in that it does not represent as positive a
solution as the time delay and requires plant-spe:ific selection of the I
required damping characteristics. Furthermore, the snubber could be subject to
performance degradaticn due to crud buildup. Also, they would have to be

located in the drywell and this could lead to maintenance difficulties.



Some operating BWRs have already eliminated spurious HPCI and/or KCIC
isolations by adopting the type of time delay scheme discussed in this
memorandum, Operating experience with these modifications provides confidence

that addition of a time delay is a suitable generic BWR design modification.

Superficially it might appear that an increase in the isolation setpoint from
the current pominal value of 300%* to a higher value might represent the
simplest solution to this issue. However, such a change would require
extensive plant unique accident analyses involving not only the HPCI/RCIC
systems but also the leak detection systems provided in the HPCI/RCIC equipment
rooms. Consequently, it has been concluded that raisiog the isolation setpoist

is not an acceptable approach.

* Actual nomimal trip setp..nts are typically 2802, This difference reflects

instrument error and drift allowances.



¢. CHANGE IMPLEMENTATION

Addition of an isolation systex time delay is recommended as a solution to the
spurious APCI/RCIC isolaticn issue. This section discusses the factors which
each utility sust consider when preparing detailed implementation plans for its
facility. Typical RCIC/HPCI Elementary Diagrams and Functiosal Control

Diagrams are included as guidance.

4.1 Design Requiresents

The break detection circuit modification should meet the following

major design requirements.

a) Fully eliminate ipadvertent system isolatioms resulting from flow

peaks which occur during the system start sequence.

) Have little or no adverse impact on plant safety.

Be retrofitable to operating BWRs without requiring major
modifications of the HPCI/RCIC system hardware or control and

n
~—

instrumentation components.

d) Have an adjustable time delay setpoint tc permit plant-specific

adjustments.

e) Meet all the regulatory requirements and codes and standards which

apply to the reactor under comsideration.
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4.2

Desigs Chaoge

The above design requirements can be met by replacing the existing zero delay
isolation relay in each break detection circuit with a Class IE time delay
relay vith an adjustable time delay between 0 and 15 seconds. (A setpoint of
at least 3 seconds but less than the 13 seconds analytical limit will be
required. See Sections 4.3, 4.4.) This will invelve mo design chaages in the
differential pressure measuring devices. Both the RCIC/HPCI systems have two
break detection circuits and in both cases each circuit controls one of the
two isclation valves described in Section 2. Both circuits in both systems
must be modified. Figure J and 4 show typical examples of those parts of RCIC
and HPCI Elementary Diagrams which will be changed when the time delay relay
replaces the existing isolation relay. Figure 5 shows a typical Functional
Control Diagram for a HPCI/RCIC isolation valve.

For BWR projects with solid state control circuitry, scme signal transmitting
devices are capable of damping the process signal (see Item la of Table 1).
With suitable engineering analysis of the transient HPCI/RCIC steam flow, this
type of transmitter could be used to eliminate spurious HPCI/RCIC isolations.
Due to the disadvantages as described in Item la of Table 1, we do mot
recommend this type of modification., It is believed that solid state circuit
modification giving a discrete time delay is the preferred solution for solid

state plants.

Figure 6 summarizes in schematic form the segquence of events that will occur
during the start transient after a time delay has been added. The timer will
be started when the flow rate sensed by elbow flow meters exceeds the trip
setpoint. The latter is somewhat less than the analytical limit of 300% of
rated flow; a value of 2801 is typical. This difference provides margin for
instrument errors and instrument drift and epsures that actual plant
performance would be within the scope of the assumptions used for the plant
accident analyses. At the end of the timer period, system isolation will only
occur if the flow meters are still reading at or above the trip setpoint. As
demonstrated in Figure 6, the high steam flow due to a pipe break will persist
longer than 13 seconds and thus will ensure that isolation of a pipe break has

occurred.



4.3 Time Delay Setpoinmt

Plant specific information on the duration of the steam supply line flow peaks
as measured by the elbow tap meters is usually not available. Ou the basis of
past experience, G.E. believes that the approximate times shown on Figure 2
are representative and that a 3 second time delay would be adequate to ensure
the short term flow peaks will not produce an unnecessary isolation. However,
because HPCI/RCIC characteristics will vary somewhat from plant to plant and
furthermore may not be particularly repeatable, it is recommended that an
adjustable time delay be used with an adjustment range of 0 to !5 seconds. An
initial setpoint of 3 seconds is recommended and HPCI/ RCIC *2sting after the
modification can be used to guide any setpoint adjustments that might be
necessary. The setpoint should have 3 second minizum and 13 second maximum

analytical limits.

Accuracy of the time delay period is not critical and it is suggested that the
delay relays be purchased with accuracies that are consistent with accepted
suclear industry design praciices. If this is considered too imprecise and
specification of a numerical accuracy requirement becomes necessary, it is

suggested that a value of ¢+ 1/2 second would be adequate.




4.4 Safetv Evaluation

The design objective of the BPCI/RCIC isolation systems is to limit the
radiological consequences of a stean supply line rupture. The radiological
consequences of such an accident are determined by the total quantity of
radicactivity discharged to the environment which in turn is determined by the
total amount of reactor fluid that is released at full steam flow condition as
4 result of the pipe break. The total fluid mass release is deterzined by a
combination of the size of the broken steam line and the time required
isolation valves in that line to close and terminate reactor blowdown.
Addition of a time delav will not result in 40y change in the total reactor
fluid mass release when the design basis conditions are considered. Figure 7
summarizes the factors which contribute to this conclusion. The key point is
the 13 second valve closure delay period currently assumed during the design
basis evaluation of a steam supply line break. This extended delay results
from the assumption that the DC isolation valve fails and that no offsite AC
power is immediately available to the AC valve. The diesel-generator start
and emergency bus loading sequence is assumed to require 13 seconds and will
preclude any movement of the AC valve prior to this time. Because of this
power supply delay assumption, ap additional timer in the DC powvered control
logic will not extend the reactor blowdown period and consequently will not
influence the total fluid mass and radiocactivity released from the reactor.
It should be understood that this conclusion relates to the design basis
conditions. In the event of an actual steam line break, it is unlikely that
these conservative design basis assumptions will be representative of actual
conditions. For example, it is probable that both AC and DC power will be
continuously availabie to the isolation valves and both valves will start to
close immediately. Under these circumstances, the proposed additional time
delay will extend the blowdown period and lead to a small increase of fluid
release. However, the key point is that with a 3 to 13 second time delay,
these releases will still be considerably less than the design basis

conditions and withio existing safety analyses.
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It is concluded that addition of a time delay to the HPCI/RCIC steanm supply
line isolation .ystem does pot have any adverse safety implications.
Furthermore. tiiis change does not iovalidiate the design basis safety
evaluation of this equipment and any plant that incorporates the timer should
Dot have to repeat any safety analyses. The technical specification will be

required to be changed to include time delay surveillance.

-lle



5.

CONCLUSTIONS

Adding a time delay of approximately 3 seconds to the HPCI/RCIC steam line
isolation systems should eliminate apy spurious isolations that may occur as a
result of flow peaks occurring during a sormal system start transient, This
design change can be simply applied to operating BWRs and does not involve any
major hardware modifications, The change is responsive to the NRC reauirement
of NUREG-0737 Item II.K.3.15 and does not impact the accident performance of
this equipment; oo revision of existing safety an-lyses is required.
Sufficient information is included in this memorandum to permit individual BWR

utilities to initiate detailed plant unique change activities.




TABLE )
NUREG~0737 REQUIREMENT FT.K.3.15: | RCIC/HPCI BREAK DETECTION
DESIGN MODIFICATIONS FOR ELIMINATING SPURIOUS SYSTEM [SOLATIONS

Desfgn Modification e Mdvantage = __Disadvantage Comment «
1. Add a time delay to the flow measurement - Simple and inexpensive May permit
system and select a delay period change significant reduc-
sufficiently long so that system starting ¢ ; tion of trip set
flow peaks will not trip the 1solation - 53:::?'f::c:°a£5'53226b"'ty point for these
system. Preserve break detection/ L instruments and
fsolation capability tests thus eliminate one

- Control room environmental source of plant LEK
conditions (as opposed to

more rigorous conditions
for other locations)

- Successful field experience

- Miror design perturbation.
No malor hardware changes

- Current SAR analyses valid

¥ - Current break detection
G and 1solation functions
preserved
Ta. For Clks with solid state control clrcuit Advantages similar to those - On site selection of Not a recommended
add 4 dynamic time delay to the electronfcs {dentified above for the time damping characteristics soluifon. See
of the signal transmitters to dampen out  delay solutions required Section 4.2 also

short duration flow peaks - Affects of damping on

steam break and starting
transient are difficult
to analyze

- Delay time greatly
affected by the magnitude
of the flow signal

d
2. Add a snubber device to the flow measure- Advantages similar to those Not a positive solution. N. 1 recommende

1
ment instrument lines to dampen out short fdentified above for the In-situ selection of s¢c ution

delay solutions damping characteristics
i e W S required. location in
drywell may add maintenance

requirements
- Subject to crud build up
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TABLE 1 (CONT*D)

3. Ratse the nominal trip setpoint (NTSP)

No hardware Changes
from the current value of approximately

300% to a higher value that will avoid

spurifous trips

Elbow flow meter devices are not part-
fcularily accurate and replacement with
& more accurate device (eg: venturfes)

would permit reduction in the instrument

drift specifications. This could
possibly lead to a reduction in spurfous
fsolations because for the same analytical
trip setpoint a higher nominal trip
setpoint could be used

Mddify the RCIC/HPCI systems to eliminate
the short term flow peaks occuring during
the system start transfents. These
modifications could fnvolve small diameter
bypasses around the steam supply valves

or other modifications of the steam supply
and turbine control equipment

Potential best long-
term solution

Design Modification Advantage —_Disadvantage

- Stgnificant analytical

effort to demonstrate
that a revised setpoint
will meet plant safety
requirements, (Reactor
fluid and radloactivity
releases to the
environment)

Stgnificant safety
analysis report and
technical specification
perturbations

Fleld changes to HPCl/
RCIC piping

Not a clear cut solutfon
fn that existing peak
short term flow rates
are not known and may
not be repeatable

Major hardware changes
are required

Testing would be
required. (developmental
and calibration)

May not be able to
eliminate flow peaks and
Still meet system
functional requirements,
especially the time-to-
rated flow requirement

__ Comment 5

Not an attractive
solution

This type of
RCIC/HPCI change
would involve
extended schedule
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SPURTOUS ISOLATION

2. START SEQUENCE INVOLVING SPURIOUS
ISOLATION

RATED FLOW
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SEQUENCE OF EvEnTs

Existing Design With Proposed Design With .
Desfgn Basis Conditions: Time Into Event “No Isolation jime_nel¢y<_ _}]gnlgtfgq_{!mqﬁﬂg!pzﬂ_
1) Instantaneous Guillotine pipe A. " 0 sec - High AP 1solation sfgnal - High AP 1s0lation signal
rupture generated generated
1) D.C. valve fatls - Diesel generator (p-G) - Dlesel generator signaled
111) No offsite power, 13 second delay slg.aled to start to start
for diesel-generator start and - Isolation valve recefyves - 3 sec timer actuated
emergency bus loading sfgnal to close, but has
no power
8. 3 sec - Isolation time delay timed
out (3 second)
- Isolation valves recelye
sfgnal to close but has
no power
b 13 sec - Power avatlable from - Power avatlable from D.G.,
D .G., valves start to valves start to close
close
‘'
23 0. 30-40 sec - Valve fully closed* - Valve fully closed*

AB C *In both cases, valves close at same time, concluston: addition of timer

does not increase total mass of steam release to the environment .

1.0
TR\

NORMALIZED BLOWDOWN FLCW RATE

D
o i -
037105 13 SECS TYPICALLY
SECS 30 10 ao
SECONDS

TIME




APPENDIX A

Participating Utilities

NUREG-0737 II.K.3.15

This report applies to the following plants, whose Owners participated in the

report's development.

Boston Edison

Carolina Power & Light
Commonwealth Edison

Georgia Power

lIowa Electric Light & Power
Niagara Mohawk Power

Nebraska Public Power District
Northeast Utilities

Northerno States Power

Pacific Gas & Electric

Philadelphia Electric

Detroit Edison
long Island Lighting
Mississippi Power & Light

Peonsylvania Power & Light

Washington Public Power Supply System

Cleveland Electric Illuminating

Bouston Lighting & Power
Illinois Power

Public Service of Oklahoma

Pilgrim 1

Brunswick 1 & 2

LaSalle 1 & 2, Dresden 1-3
Hatch 1 & 2

Duane Arncld

Nipe Mile Point 1 & 2
Cooper

Millstone 1

Monticello

Bumboldt Bay 3

Peach Bottom 2 & 3; Limerick 1 & 2

Enrico Fermi 2
Shoreham

Grand Gulf 1 & 2
Susquenanna i & 2
Ranford 2

Perry 1 & 2

Allens Creek

Clipton Statiom 1 & 2
Black Fox 1 & 2




ENCLOSURE 10

NUREG-0737 ITEM II k.3.17

ECC SYSTEM OUTAGES

Attached is a final draft of a report detailing outage dates and
lengths of outages for all ECC systems for the last 5 years of operation
of Unit I and for perior sinc fuel loading for Unit 2. Completion of the
review and the submittal of the report is expected by January 12, 1981.
Additionally a review of this report is being conducted to determine
if there are possible modifications which would improve the availability
of ECCS components.

The recommendations which result from that review, if any, will be
submitted for NRC information as soon as they are available.




L

i

GP-R-33009

OPERABILITY REVIEW
OF THE
EMERGENCY CORE COOLING SYSTEMS
AT

PLANT HATCH - ONITS 1 & 2

for

Georgia Power Company
230 Peachtree Street
P. 0. Prx 4545

Atlanta, Geurgia 30302

GP-R-33009

Decembe~r 22, 1980

Phr' "1 AIny A

i) a3
l‘L.a.““."‘..

]
‘

Prepared by
General Physics Corporation
Columbia, Maryland

(Under Purchase Order No. ES3974)



R R P C NN PN [ §| ML

GP=-R-33009

TABLE OF CONTENTS
| Page

SEQICN ll ImRODUmlON...'II......C.O.....l...l...l.....I..'........ l
1

l.l P'.IZ'pCSe ind SCOPQ..-...........--o..-..-o.--.-o.....

[

1.2 BaCng'Ound..........--...-o.....--o..--.-........ga.

| SE:'TI:;\N 2. @Nsm ”pgoAG{.I.....‘.'.....C...llll.l...'.....'....... 3
2.1 Description of the ECCS and Related Systems/

ComponEnts....'.O..'.....I......‘.......'.'I..O.‘l.. 3

‘ b Technical Specification Limiting Conditions
OF OPRLALION . cucssvsstibnssninvenssssnstossorsessas 3
f 2.3 RecOrds SearCN.ccecscvccsssnssssssscssssssnsccssescee 6
Sz’:rICN 3 ES{J’LTS!...I....O..'...l..'.....'l‘........'............l.l4

SE(O«-:CN 4. RE;FERE:‘CES-...‘Q...‘-‘.COC.lc......"..00.!.........0.!...20
\ ATTACHMENT A : DETAILED SUMMARY OF ECCS OUTAGES FOR HATCH
UNIT 1 (12/1/75 - l:/l/ao)oo-o-.-oo-.-o...o-o-cc-u.ocoa-l

<l ATTACHMENT B : DETAILED SUMMARY OF ECCS OUTAGES FOR HATC
UNIT 2 (7/1/78 - 12/1/90)--.o-co-ooc-oac.ono-..-o-.-oos-l

’ r"\ ! 1319 a
‘ ! ﬁL-u-llb.lJ 31.1‘ &f




—— —— ¥

e —

-

.

GP-R=33009

SECTION 1. INTRODUCTION

l.1l Purpose and Scope

This document was prepared in response tc TMI Ac“ion Pls. Requirement
IT.K.3.17, "Report on Outages of ECC Systems", An exteémsive review of
operating and maintenance records was conducted to obtain details on dates,
lengths and causes of outages for Emergency Core Coocling Systems (ECCS) at
Plant Hatch, Units 1 and 2. Results for operability of the ECCS are pre-
sented for the most recent five year period of operation for Unit 1, and

for the period since fuel loading for Unit 2.

Cumulative outage times are given for each major subsystem of the ECCS.
These outage times are cosidered guite conser-.ative since they include
events which resulted in the apparent loss of function of an ECCS subsystem
component (even though partial or complete function should have actually

been available) as well as events which cle de an ZTCTZ ibsystem/

component unavailable., As an Addztlonﬂg

N tism, for the purpcses of
this study, the definition of t \?¢§3aatems,components which belong to
he ECCS was expanded “eyo&ﬁ*}n’en in the Hatch Final Safety Analysis
Report (FSAR). Specifically, \hn containment ccoling mode of the Residual
Heat Removal (RHR)System, the RHR Service Water System, the Plant Service
Water (PEW) System, and the Standby Diesel Generators have been included in

the study results.

The overall purpose of this report is to provide the historical Hatch
ECCS operability data requested by the NRC, to support the determination of
whether a need exists for cumulative outage reguirements in the Technical

Specifications.

[
.
o

Background

The NRC Action Plan (Reference (1)) developed as a result of the Three

Mile Island Unit 2 accident, included various measures to be taken to improve
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the capability of plants to mitigate the consequences of loss-of-coclant
accidents and loss-of-feedwater events (Task II.X). Item II.K.3.17 of the
Action Plan requires a reporz on ECCS outages for boiling water reactor

plants. Clarifications given in References (2) and (3) define the NRC

position, which is repeated below:

-

" =

components of the ECC systems are vermitted by

I Spesifiocations to have substantial uuuage

g, 72 houre for ome diesel-generator; 14 daye

or the AFCI syetem)., In addition, there are nc cwrwula-

—— ive outage time limitations for ECC systems. Licensees

‘ sn04,a submit a report detailing outage dates and lemgtha
of outages for all ICC syetema for the last § years of
operation. The report should also include the causes of

l the outages (e.g., comtroller fail:re, spuricus isolation).
The present Technical Specifications (T/S) aontain limizs

¢ on allowable cutage times for ECC systems and componenta.

; However, there are no owumulative ou tage time limitations

on these same systems. It 18 possible that ECC eaukuen:
could meet present I/S5 "e:uirewents but have a i
unavailab:l::4 because of frequent outages w:tn’r the
allcwable T/5.

The licensees should submit 1 report detailing outage

datee and lLangtn of ontages f For al Ll ECC systems for the
last & years of cperwzion. Thie report will provide the
/ staff with a quantificition of historical 4rro,,a:.3€va
{ due to test ad maintenanc outa,es, which will be used
to determine if a need exists for cumulative outage
requiremente in the Tecmical Specifications."

) A study was therefore undertaken at Hatch to quantify the historical
ECCS cutage times. This was performed by conducting a thorough review of
i_ relevant plant records. Results are provided for the period from December 1,
1975 to December 1, 1980 for Unit 1, and from July 1, 1978 to December 1.

-

for Unie 2.

PRELILINARY

.
w
5 4]
(=]

3
| I8

i
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SECTICN 2. GENERAL APPRCACH

Description of the ECCS and Related Systems/Components

L]
=

The Hatch Emergency Core Cooling Systems consists of the following

four separate subsystems (References (6) and (7)):

High Pressure Coclant Injection (HPCI) System
Automatic Depressurization System (ADS)

Core Spray (CS) System

Low Pressure Cooclant Injection (LPCI) Mcde of the RHR System

The ECCS are designed to limit fuel clad temperature over the complete
spectrum of pessible break sizes in the nuclear system process barrier, up
to an including the double-ended break of the largest line connected to the

reactcr vess Tables 1 and 2 give summaries of the important characteris-

8l, %
tics of the ECCS subsystems for eag 1f; aq how backups are
available for each subsystem. P , VIiNA

The following additional systems/components are included in this ECCS
operability review because of the nature in which they support the ECCS in

carrying out their design functions under varicus assumed accident conditions:

ontainment Cooling Mode of the RHR System
RHR Serwvice Water System

Plant Service Water System (PSW)

Standby Diesel Generatcrs

The Equipment area coclers for the HPCI and RHR pumps are included

with the HPCI and RHR Systems (for the purposes of this study) since

failure of these coclers would affect operaticn of the ECCS.

Tec: .ical Specification Limiting Conditions of Operation

r
N
L

The Technical Specifications (References 4) and (§) define the




TABLE 1: ECCS DATA FOR HATCH UNIT #1

NO . INDIVIDUAL, W DESIGN PRESSURE A. C. POWER BACKUP
SYSTEM INSTALLED CAPACITY RATING* KANGE REQUI REMENTS SYSTEMS
PR i e e Lt PSRN SRS L . S TR S — L
HPCT 1 100% 4250 gpm 1120 psig None ADS, LPCI,
¢ 1120 - to 150 psig & CS

150 psid

1t :
8 ADS 7 20% #00, 000 iixi 1125 psig None Remote/
@ 1125 psid to 50 psig Manual relief
P DE! ,P valves
cs 2 100% 4625 ("ﬁ”\LARYMq Normal Aux. LPCI
@113 psid to 0 psig or Standby

Diesel

LPCI 4 33 1/3% 7700 gpm 290 psiy Normal Aux. cs
@ 20 psid to 0 psig or Standby
Diesen

e,

S S —

*psid - Pounds per square inch differential betwocn reactor vessel and primary containment.

600EE~8~ad>
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requirements for availability of the ECCS and the limitations imposed on
cperation when pertions of the ECCS are unavailable. Tables 3 and 4
summarize the requirements of the Hatch Units 1 and 2 Technical Specifica~-
tions which are relevant to this ECCS operability review. Tablas 3 and 4

also show the current ECCS outage time limitations for the Hatch plants.

Tables 3 and 4 can be used to establish the type of events which
constitute an ECCS outage for the purposes of this studvy. An ECCS outage
is considered to be any event which results in a Limiting Condition of
Operaticn (LCO) as defined by the Technical Specifications. It is not
necessary to include periods of inoperability during which operability is
not needed. Ior example, if during Run Mcde the HPCI pump is declared
incperable (resulting in an LCO), and then 3 days later the plant is shut-
down for 3 months and the ILCO is not cleared until just prior to startup,
the outage pericd for the HPCI pump is taken as 3 days (not 3 menths plus

3 days) since the HPCI System is not required when the reactor is shut down.
-,

.7"“. e

el 100008 N
2.3 Records Search r[\gi_h,'.n”’j‘ﬂi'\:/

To establish historical ECCS outages for Hatch, the following types

of plant records were reviewed:

. Records for Limiting Conditions of Operation (LCO's)
- derived from HNP-30l, Revisions 2 through 4

- covers period from 9/79 to present

. Reccrds for Cumulative Downtime
- derived from HNP-90l, Revision 0 anéd Revisicn 1

- covers period from 5/76 to 9/79

- Records for Eguipment Cperating Times (precedec '™NP-301)
- derived frcm Standing Order 7S5-2

- covers period from 1/75 to 7/75%



TABLE 3:

HATCH UNIT 1

SUMMARY OF TECHNICAL SPECIFICATION REQUIREMENTS FOR THE

ECCS AND RELATED SYSTEMS/ COMPONENTS

ECCS PLANT OPERATING MODE T/S INOPERABLE REQUIRED OPERABLE OUTAGE TIME
SYSTEM REQUIKEMENT* SECTION SYSTEM/COMPONENT SYSTEM/COMPONENTS LIMITATION
-
Core Spray | Prior to Startup from P None All =
Cold Shutdown )
or 3.5.A.2 One S One 5 ! days
rradiated Fuel in Vesse RHR/LPC]
and reactor pressure 1s Diesels
greater than atmospheric
KHR (LPCI Prior to Startup ftrom 3. 5.8:-).a None All -
and Contaif-Cold Shutdown
ment. Cool- or 3.5:.8.1.b None 1 RHR . /2 pumps -
ing Mode) Irradiated Fuel in vesse or
and reactor pressure (P) 2 KHR W/1 pump ea.
greater than atmospheric ')Pr' lnﬂ’{\*l\[z
- 'y Wl
\L.. s lVi I " ¥
Power Operation 3.5.8.1.4 None ILCPI E11-FO10
closed & locked
annunciator op.
Prior to Startup 3.5.B.).¢ None Both recirc pump
disch. valves
3:9.8. 2.2 1 LPCI pump Remaining LPCI pumps: 7 d

Both LPCI sub-
system flow paths
S

Diesels

o

CL-d=d



TARLE 3 (Continued)

PLANT OPERATING MODE T/S INOPERABLE REQUIRED OPERABLE OUTAGE TIME
REQUIREMENT * SECTION SYSTEM/COMPONENT SYSTEM/COMPONENTS LIMITATION

1.5.B.2.b |1 LPCI subsys®em Remaining LPCI sub-
(both LPCiE pumps system
or active valves CSs

in that system) Mesels

Irradiated Fuel in o 18 None

KHKR Service Water
vessel and pressurized

wur

prior to startup

Irradiated Fuel in ¢ s ke None I RHR service loop

PREEGIARY

Power Operations 1 RHR pump All others in both

vessel & de-pressurized

subsystems

I Dekis ¥ 2 RHK pumps All redundant actiwvd 7 d
components in both
subsystems

Gl
o
1
A
HPCT Prior to Cold Startw 3.5.0.13 Hone All w
oL g
Irradiated Fuel in 3.5.0.2 HPCH ADS 14 d S
vessel and P >113 psig CSs

KHE (LPCT)
RCIC




TABLE 3 (Continued)

ECCS PLANT OPERATING MODE T/ INOPERABLE REQUIRED OPERABLE OUTAGE TIME
SYSTEM REQUI KEMENT * SECTION SYSTEM/COMPONENT SYSTEM/COMPONENTS LIMITATION
RCIC Prior to Cold Start 3:5:E. 1 None All -
or
Irradiated Fuel in 3:.5.E.2 RCIC LUCT 7 d

vessel and P >113 psig

ADLS Prior to Cold Start 3.5.F.1 1 of 7 viaves 6 of 7 valves -
or

Irradiated Fuel in 3;:5.F.2 2 ot 7 valves HPC1 30 4

vessel and P >113 psig
Min core/ 31.5.6G 1 standby diesel RHR (LPCT) 7 d
containment containment cooling
cooling i‘lP!"! l:‘ ’1';" L\ )

- g4 :
v L ARY

RHR Irradiated fuel and Cold| 3.5.G s Shutdown cooling
(shutdown Shutdown (and no work Tl of RHR -
cooling) which could drain vessel Contalnment

cooling

(]

600€E-¥~dD
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ECCS
SYSTEM

HPCI

ADS

r—- -

TABLE 4:

HATCH UNIT 2

PLANT OPERATING MODE
REOU L REMENT *
Conditions 1, 2, 3 &

Steam Dome Pressure (p)
>150 psiy

(:Uht.. l, 2, 3 &
P> 150 psiy

Conad. -1, 2, 3

Cond. 4, 5

Cond. 1

lll /5
SECTION

} —— —— - -

-

3D s

[ 1%]

3:.5:3.1

FOK
ECCS AND HELATED SYSTEMS/COMPONENTS

R

5

IS —

THE

S ———— et ——————

INOPERABLE
SYSTEM/COMPONENT

HPCT
None
1 ADS calve
L TINAR
N g
bl I

1 CS Loop

1 CS Lwop

2 CS Loop

*For definition of Conditions, see explanation at end of table.

SUMMARY OF TECHNICAL SPECIFICATION REQUIREMENTS

REQUTRED OFPERABLE
SYSTEM/COMPONENTS

RCIC
ADS
Cs
LPCI

7 ADS valves

6 ADS valves
HOPI
S
LPCI

Y

Both LPCI

1 LPCI within
4 hrs. O/W sus-
pend OPS. that
may drain vessel

1 LPCI & other
LPCI within 4 hrs.
(see above)

OUTAGE TIME
LIMITATION

14 d

14 4

7 d

4 hrs.

4 hrs.
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TABLE 4: Cont inued
- —— e — T — =

ECCS PLANT OPERATING MODE T/8 INOPERABLE REQUIRED OPERABLE OUTAC™S, TIME

SYSTEM REQU I REMENT * SECTION SYSTEM/COMPONENT SYSTEM/COMPONENTS LIMITATION
—
LPCI Cond. 1, 2, 3 2:5:3:3 1 LPCT Loop or Both CS 74d

Cond. 4,

*Conditions:

- Run Mode

1 LPCI Pump

1 or 2 LPCI

PRIV ILZINARY

See Action Req'd
by 3.5.3.1

N & w N

- Startup and Standby

Shutdown and Hot Standby
Shutdown and Cold Shutdown
Refueling

600€E-¥~ao
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. Daily Operating Reports
- derived from HNP-400

- covers entire period

- Deviation Reports (DR's)
. Maintenance Regquests (MR's)
. Design Change Reguests (DCR's) s sm omge
i af
. Licensee Event Repcrts (LER's) l‘--l“"‘ ol
. Shift Foreman and Operator Log Books

The general procedure used was to first extract basic ECCS outage data
from the plant records for Limiting Conditions of Operation (recorded per
Plant Procedure HNP=301 and Standing Order 75-2). Where additional
information was needed, the cother documentation sources were reviewed.

It should be noted that LCO records contained the mcst complete data, and
the outage results compiled for the time period when the procedure for
compiling these records was in effect contains the highest degree of
accuracy. For the earlier time periods, outage details were more difficuils

to obtain and in many cases it was necessary to provide estimates.

The plant status during an ECCS maintenance or test evolution was a
major factor considered in compiling the study results, Many maintenance
and testing tasks are performed on ECCS components when the plant is .n a
shutdown mode. For many of the tasks performed in shutdown mode, the
affected ECCS subsystem is not required tc be operational, and the mainten-
ance or testing task should thersfcre nct be accounted for as an ECCS outage.
The major plant shutdown pericds for which this logic was applied (in

compiling the study results) are as follows:
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SECTION 3. RESULTS

ttachmentsA anéd B provide detailed summaries of ECCS outages for Hatch
‘ Units 1 and 2, respectively. The results given in these attachments tend
to overstate the actual ECCS outages, since events are included which appear
{ to compromise systam capability when in fact partial or full function of the
system would be expected. Those items which are guesticnable in this regard
‘ are assumed to be true ECCS cutages, lending to the overall conservatism of

the study results.

‘ ECCS outages are listed chronclogically in Attachments A and B accord-

¢ ing to the following scheme: F? L ET
' "
‘ i a-L“u ?Y

- High Pressurse Coclant Injection §ys‘£

.
-
,-a

Table

Table

A
Table B ~ Autcmatic Depressurization System
C = Core Spray System

D

- Low Pressure Coclant Injection and Containment Cooling
Mcdes of RHR System

Table

Table E - RHR Service Water System
{ Table F - Plant Service Water Systern
Table G - Standby Diesel Generators
-
Tables 5 and 7 summarize the data given in Attachmert A for Unit 1, and
i Tables 6 and 8 summarize the data given in Attachment B for Unit 2, Tables
S and 6 give summaries of all ECCS outage events sorted by system and by
year, Tables 5 and 6 do not account for overlapping events in a given
{ system, and therefore reflect an overstatement of the cumulative ECCS outage
times. Tables 7 and 8 give the cumulative ECCS outage times for Hatch Unit
{ 1l and 2, respectively,

p . 4 . - - %1
Table 5 shows that the duration of an ECCS outage event for Un.*- !

has
averaged 1,5 days over the past five years of operation, with the yearly
average ranging from 0.9 days to 2.6 days per cutage event., Table & shows

Vet that the duration of an outage event for Unit 2 has averaged l.9days over

14



Tavle 5 : Summary of ECCS Outage Events for liateh Unit 1 by System and Year

P—,

Year
System 1976 1977 1978 1979 1980 Total Average
High Pressure 0.5d* 10,24 1.6d 11.0d 6.1d 2.4 1.1 days/
Coolant Injection 2) ¢ (5) (8) (7) (7) (29) event
(HPCI System)
Automatie
g . 0 0 0.054 0 18] 0.05 0,05 \Lsyf.
Depressurization (1) A ‘ (1) event
System (ADS) i ll‘ IRLAMYY
: s NI AT
Core Spray ( 0.5d 1.7d 18.0d 13.44d 0.96d 34. 6 2.2 days/
System n (3) (5) (3) (4) (16) event
RHR (LPCI ‘“(?m. 2.84 4.6d 5.3 25.8 1.6 70.1 1. ¥ days/
Containment Cooling), (7) (10) (6) (14) (28) (65) event
and Service Waler
= 31.44 6.9 28.6 52.4 76.4 196.7 2.7 days/
Plant Service Water (13) (12) (12) (18) (19) (74) event
S‘tand)y Diesel .24 23.84 19.9 44.74 17.8 113.4 1.1 days/
Generators (17) (24) (27) (16) (16) (100) event
42.4 47.2 76.5 148. 3 132.9 447.3 1.5 days/
Total (40) (54) (59) (75 (71) (299) event
Average 1.1days/ 0.9 days/ 1.3 days/] 2.6 days/ 1.8 days/
event event event event event

Y 1976 data include December, 1975
* Total time in effect (days)
i ) Indicates total number of outage events
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Table 6 : Summary of ECCS Outage Events for Hatch Unit 2 by System and Year
Year

System 1978 1979 1980 Total Average
High l’resyre . 1.8 d* 14.44 28.2d a8.4 1.2 days/
Coolant Injection {(3) ¢ (17 (19) (39) event
(HPCI System)
Automatic 0 0 days/
Depressurization event
System (ADS)
Core Spray (CS) 0 1.2 days/
System event
RHR (LPCl an. 62.1 3.94 3.2d 69.2 2.5 days/
Containment Coudng), (10) (7 (1) (28) event
and Service Water
Plant Service Water 0.3 56.5d 31 . 3d 88. 1d 2.9 days/

{1) (9) {201 130} event
Standby Diesel 16.5¢ 9.5d 11.3 37.3 1.5 days/
Generators (4) (9) (11) (24) event
80.7 91,2 83.5d 55. 1.9 days/
Total (18) (45) (GH) (131) event
Average 4.5 qays/ 2.0 days/] 1.2 days/
eyvent wysnt cvent

L3

* Total time in effect (days)

1( ) Indicates total number of outage events

600EE-d~d



Table 7 : Cumulative System Outage Times for Hateh Unit 1 ECCS

Year
System 1976 1977 1978 1979 1960 Toltal Average
4 -— —
“U. hm .54 10,24 4.0d 11.04 6.1d $2.449 6.5 l]ays'/
Coolant Injection yr.
(HPCI System)
Automatic
Depressurization U 0 .05d ( , 0 0,054 0.01 days,
System (ADS) L . yr.
'f\l
Core Spray (CS) Iy
System 0.5d 1.7d i8.0d 13j4d - 0.96d4 49.94 10.0 days/yr
3 _—y
- - -
RHR (LPCland 2.84 4.64 5. 3d 2o2d 30.74 68. 6 13.7 days/
Containment Cooling), e .
and Service Water W+ ’
-~
Plant Service Water 29.44 6.9d 28.6 agisa’ 74.3a 188. 6 37,7 Sosniin
Standby Diesel N = o
7.24 21.34 19.84 -4y 17.44 96. 1 19,2 days/
Generalors - eersy
Total 40.44 44. 74 76. 3d 30, 4d 126.5d
lays 7.5 days| 12,7 days 21.6 days 21,1 days g & days 13.9 days
A 6,7 S8ys .5 48y . I"days 21,6 id cars 9.5 <ays .9 gays
eage SYS 5YS SYyS SYS S5YS §YLJ SYSeYT, |

o
-

-d=d



Table 8 : Cumulative System Outage Times for Hateh Unit 2 ECCS

et e ————— e e e e

1978

Total

High Pressure
Coolant Injection
(HPCI System)

18.44

Automatic
Depressurization
System (ADS)

16.1 days/yr,

.i‘;!"; "
0 " i1 _l

I

Wali f‘\i Y

0 day/yr.

Core Spray (CS)
System

day/yr.

RHR (LPCI and
Containment Cooling),
and Service Water

28.5 day/yr,

Plant Service Water

0. 3d

28.9 day/yr

Standby Diesel
Generaltors

16,54

12.4 day/yr

Total

96.9d

B2.0d4

Average

16.2 dd!%

13.7 day
sys

* Total time in effect (days)

() Indicates total number of outage events

o
-
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the yearly average ranging from

3

event,
cumulative ocutage times average 1
15 days per system=-year for Unit 2.
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DETAILED SUMMARY OF ECCS OQOUTAGES

FOR HATCH UNIT

Attachment A
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Table A : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT |
Syslcm: High Pressure Coolant Injection (HPCI) System
Outage in Effect Outage Terminated Total Time
Date Time Deate Time Taute Days | Hours | Minutes
5-4-76 1340 5-4-76 2135 Flow Switch E41-NOOG 1 e 55
8-20-76 1335 8-20-76 1820 To repair E41-FO28 5 15
1-30-77 0910 1-30-77 1340 Checking D,C, Mov's for Surveill- 3 30
ance test
3~-8-77 0615 3-8-77 1655 Perform ov.:rs; eed trip 10 40
8-14-77 0745 8-~14-77 1735 Steam Leaks f ‘\L i I |E\d;\ Y 9 55
8-28-77 2107 9-4-77 1415 P417COOLID  Rebuild pump, "D" PSW 6 17 8
pump seal leaking
9-28-177 06 30 9-30~77 1300 HPCT INOP 1 10
1-4-78 0650 1-4-78 1430 HPCI, to repair control linkage 12 40
1-6-78 0640 1-6-78 1200 HPCI For Maintenance to readjust 5 20
oil relief valve
2-24-78 2200 2-25-78 1215 E41-C002 Performed overspeed test 5 30
5-7-78 1150 -7-78 1415 HPCT INOP Intentional for 2 25
DCR 7T6-62
10-17-78 1125 10=-17-78 2230 E41-C002 Steam leak repair 11 5
E41-F029 R

¥ Jusuryoelly
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Teble A : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1
System: High Pressure Coolant Injection (HPCI) Systfm
Outage in Effect Outage Terminated Total Tire
Date Time Date Time ‘ause Days | Hours Hiu:

11-15-78 0750 11-15-78 1730 E41 (HPCI) for steam leak 9 40
12-3-78 2230 12-4-78 0115 HPCI INOP E41-FOO2 3 45
12-13-78 1455 12-16-78 n235 E41 (HPCI) Repair steam leaks B 10 40
1-9-79 2330 1-10-79 0350 HPCI Room high AT ad 20
2-9-79 1330 2-9-179 1645 HPCI Repair Steam lLeak 3 15
2-26-79 0755 2~-28-79 1705 HPCT Sys. g,u tuxlum_ S 2 9 50

flow L_Oll,i; iL ' ' q‘a‘{
3-27-79 0500 3=-27-79 1600 iPCI Preventive Maulxt’t.‘nanj, ‘ 11
4-18-79 0600 4-19-79 1945 P41-F313B Repair Valve Operator 1 13 45
8-26-79 1410 8~30-79 1845 HPCI Shaft Replacement 1 10
11-7-79 0530 11-9-79 0045 HPCI removed for service maint, 1 19 25
1-22-80 0660 1-22-80 1135 HPCI & RCIC TNOP - 25
5-30-80 0645 5=21-80 0240 HPCI tagged for maintenance 10 55
7-12-80 o815 7-12-80 1225 HPCT INOP isolated on 4 10

Hi ambient temp,

¥ 3uawyoe3ay
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Table A : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

System: High »l'rw,muo_- Coolant Injection (HPCI) System

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes

7-25-80 1830 7-28-80 0445 HPCT was removed for overspeed 2 10 15
test per MEkBI-BO-3933 and
HNP-1-5289

H-18-80 0400 #8-18-80 2145 HPCI on auto initiation, isolated 17 45
within a few seconds after start

9-19-80 1940 9-19-80 2050 Performing HNP-1-3302, the min 1 10
flow valve failed to close

9-19-80 2140 9-20-80 2020 HPCI tripped on Hi steam line AP 23 40

when attempting to start system

PRELI IRy
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Table B : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

System:

Automatic Depressurization System (ADS)

Outage in Effect

Outage Terminated

Date

Time

12/14/78 1515

Date

Time

—_—

12/14/78

1630

Cause

ADS Actuation Logic Test

PRE! iRy

Total Time
Days | Hours | Minutes
1 15

¥ 3uswyoelly



Table C : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT

System:

Core Spray

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
F' .‘:___ ’;‘ o
) ; IR s
Ve, i\ A )
AN
7-4-76 100 7-4-76 1315 Core Spray Sparger Alarm 12 15
3-4-77 0000 3-4-77 0945 Jockey Pump "A" Burned motor 9 45
3-5-77 0820 3-6-177 1020 Core Spray Pump “B" PM's
(change oil) 1 2
8-24-77 1050 8-24-77 1635 Repair Seal 5 45
5-5-78 2056 5-6-78 0045 Core Spray Pump Insp. "A" Faulty
Pump control switch 1 59
8-12-78 9-15-78 E21-C002 (Core Spray) ACB's
burned up i
9-16-748 9-16-78 E21-CO02A ACB  OL's burned up L o
9-18-74 9-~-28-78 E21-CO02A ACB OL's burned up 10#*
10-1-74 10-5-78 E21-CO0ZA  ACB OL's burned up a»

* Estimate

¥ 3uUsuNoR3IaY
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Table © : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT !

s,stem: Core Spray

Outage in Effect Outage Terminated Total Time
Date | Time Date | Time Cause Days | Hours | Minutes
3-19-79 0740 -19-79 1345 PM on Core Spray "A" Motor 6 1 5
8-15-79 1440 8-29-79 0730 Core Spray "A" Jockey Pump 7 7 IO
12-27-79 1300 1-1-80 2145 INOP A Core Spray loop to allow 5 I8 45

maint, to repair EZ1-FOO6A test-
able check valve (it sticks)

5-5-80 0852 5-5~80 1123 1E21-CO01A Core Spray pump tagged 2 21
:0’ for PM
-4
5-6-80 0950 5=6-80 1140 Performing yearly PM on motor per 1 50
HNP=1-60601
8-16-80 0530 8- 16-80 2230 Maint repair valve-1E21-F3001B 17
11-7-80 1325 11-7-80 1520 1E21-COO1A "A" Corxe spray pump 1 55

would not meet accepted criteria

PRELIVINARY
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* Note: Unit in cold shutdown until 8/22/79
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Table D : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

System: _Residual Heat Removal (RHK) System (LPCT)

and Contatnment Cooling Mode

Outage in Effect Outage Terminated Total Time
Date Time Date Time Jause Days | Hours | Minutes

5~1-76 1231 5-1-76 1838 "A" RHR Loop Reset phase relay 6 6

5-8-76 0630 5-9-76 0840 To repair pump seal 1bSWP 2 10

6-3-76 0000 6-3-76 1345 RHR Loop "A"™ to repair ELlL1-FOGOA 13 45

7-15-76 1000 7-15-76 1045 Rated Flow Test 45
- 7-20-76 1710 7-20-76 2255 RHR High flow switch failure 5 45
& I‘u‘; ‘Uh 7 ;l )

8-28-76 0835 8-28-76 1815 "‘ epa i¥l} v \ 10 30

9-22-76 10-3-76 1545 ID PSW Pump INDP tagged out, I

repairing shaft busing blow seal
operable

9-24-76 0144 9-25-76 2015 See SCRAM report 76-22 1 5 15
Surveilillance test

2-17-77 1800 2-19-77 0030 RHR SW Div. 1 Sys-vut of service 1 6 30
2-19~77 0040 2-19-77 1436 RHR SW Div. 11 Sys-Out of service 12 56
3-5=-77 0650 3-5-717 1035 RHR Div. 1 out of service PM's * 3 45

change o1l

¥ 3Iuswyoe3ay
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Table D : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1|

System:_kesidual Heat Removal

(RHR) System (LPCI)

and Contalnment Cooling Mode

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
3=-5~-77 1105 3-5-77 1403 RHR Div. 11 out ot service 3 S0
PM's change oil
5-27-77 0615 5-27-717 2000 Replace blanks in FDC & RHR cross 14 45
ties RHR 'B' loop
6-2-77 6-22-77 RHR System INOP 18 10
D13 210
7-19-77 7-20-717 1640 RHR pump oil chang \ .vg Y 1 55
7-20-717 0630 1-20-71 1055 EHR pump o1l change A 20
8-14-77 2045 8-16-77 1027 KHR 'B' Loop Sensor level Switch 13 42
steam condensing MOD. out of
service @ 0745
8-24-77 1050 8-24-77 1653 E11-CO01B Repair Seal SW Pump 6 30
6-13-78 1050 6-13-78 1630 El11-C001A (unplug cooling line) O
RHR SW Pump
©-14-78 6-14-78 K11-CO01A
A RHR SW Pump unstop motor cooler | <1*
7-18-786 0015 7-18-78 1430 E11-COOLlA 14 15
KHR SW Pump PM
g

*Estimated

¥ Jusuyoe3ly



Table U : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT !

System: Residual Heat REmoval (RHR) System (LCPI)

and Containment Cooling Mode

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
8-3-78 8-4-78 1225 E11-CO02C PM R | 30
1-31-78 0745 2-4-78 2340 A KHF W Pump q+
T 1« scal water line
2-26-78 0755 2-26-78 1410 Tagging KIR System IT for Maint, O 15

1-14-79

1-27-719

8-12-79

8-12-79

8-19-79

9-24-79

ME78-631 and DCR 76-75

0440 1-5-79 0840 Install orifices in RHR SW Sys. 1 4
0630 1-31-79 0600 "A" loop RHR loop LLRT E11-FO15A 3 23
1300 8-12-79 1630 RHR - Shutdown cooling repair 3 30

E11-F029

0935 8-12-79 1405 RHR SD Cooling made out of 3 30
service for maintenance to
repair E11-F029

1705% H=19-79 2230 KR & PSW out for divers 25

o

0815 9=24-79 1615 1E11=-C002 for PM 3]

FHCLRGARY

*Estimated

¥ 3usurjoe33Y



Table D : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

Syslell: Residual Heat Removal (RHR) System (LPCI)
and Contalmment Cooling Mode

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days | Hours | Minutes
9-27-79 0645 9-27-175 1405 IE11-CGO2D for PM 7 29
12-11-79 2200 12-13-79 2359 E11-FO15B Leaks by 2 i 59
12-12-79 0945 12-12-79 1125 F5W Pumps “B" INOP and "B" RHR 1 40

loop i1n operation all 3 diesels
must be operable "C" diesel
generator INOP due to fuel oil
storage tank oil specifications
out of limits

2-7-80 0430 2-7-80 1520 Pﬂ'[ilﬁ)”‘r;i.r\) Y’tstdll 10 50

4-14-80 0840 4-14-80 0915 IR-24-5018B was de~-energized i5
while IR44-S003 was tripped, BKR
on 1nverter output would not
open s0 alternative supply to
S018B could be closed

g i

4-22-80 0730 1-22-80 1350 Tagged out "B" RHR pump for [ 20
maint. to perform and change
0il per MR-1-80-942

5-24-80 1400 5-25-80 1125 IE11-FO15A & E11-FO17A both 21 25
closed due to valve seat leaking

¥ Jusunioeily
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TaMle D : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

System:_kesidual Heat Removal (RHR) System (LPCI)

Contalnment Cooling Mode

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes

7-11-80 2045 7-11-80 2140 LPCI inverter tripped due to 55
HI ambient temp in LPCI
inverter room

7-31-80 0730 7-31-80 1215 LPCI inverter tripped due to a 45
over temp

8-8-80 0605 B-8-80 1025 1E11-CO02B & D tagged out PM 4 20
on 1E11-NO40 IS0 valve

8-8-80 0740 8~-8-80 1025 HNP~-1-3162 RHR Oper. for "B" 2 45
loop (main) & valve

8-8-80 0740 8-10-80 1525 1EL1-FO15A valve INOP. valve 2 ) 1. 45
failed to open

10-22-800 1150 11-22-80 1655 1E11-C002C RHR SW Pump tagged 5 5
out for PM (HWP-1-6005)

10-23-80 1120 10-23-80 1510 ID RHR Pump tagged out for PM 3 50
1E11-Co02D

FiiiididRY
“Ee b ilRivilin
l\LL.Il‘il ‘ iz

Jusuwyoelly
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Table E : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

System: JJIK Scivice Water System

Outage in ‘ffect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
6-12-78 2130 b-14-78 1310 "A" RHR SW Pump 1 15 40
8-12-79 1500 3-22-79 0435 B&D RHR SW Pump failed rated flow 9 13 35
8-16-79 0600 8-24-79 1400 "A" RHR Pump did not meet rated S} 8
head
8- 20-79 1830 8-24-79 1850 "C" RHR SW pump did not meet rated R 10
i 5
PRILIGILAR
9-7-79 2010 9-9-79 1545 &b, ITNOP 1 19 15
1-13-80 2300 1-14-80 0145 (3) RHRSW pumps found to be INOP 2 45
per HNP- 3167
1-14-80 0030 1-18-80 1630 IELL "A"™ RHRSW pump per HNP-1-3167 4 15
2-5-80 1215 2-5-80 1635 IE11-COO1A Maint to install filter 4 20
in cooling "z“ line
2-6-80 0610 2-6-80 1025 IE11-CO01B {(maint) to install K} 15
filter in cooling HJO line
2-6-80 1035 2-6-80 1710 IE11-CO0IC silt removal modif. 7 25
5-15-80 1500 5-15-80 1640 1 "A"™ RHR SW pump tagged out for 1 40
cooling water modifications per
DCR-B0O-129, MR#1-8B0-2026

uswuyoe3lly
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Table E : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT
8”'en= RHR Service Water System
——
Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Hours | Minutes

5=15-80 1645 5=-15-80 1855 IC RHR SW pump tagged for maint, 2 10

to perform cooling water modifica-

tions per DCR-B0O-129, MR1-80-2026

and MR1-80-2454 & HNP-1-11011
5-16-80 0850 5=16-80 1940 IE11-CO0)ASC tagged out for 10 50

DCR=80-129 modification of motor

_Looling H,O pump INOP per
iy . Ba
-l ash-aa-3q2
I Lasvids Lo

5-16-80 1955 5=17-80 0205 'rd";qcb'jn,t‘-'n-:“\c‘m B&D RHR SW 6 10

pumps motor cooling modifications

per BCR BO-129 & HNP 1-11011
5-17-80 0205 5=17-80 1100 When clearing clearance #1-80-344 8 55

it was found that BKR for 1Ell-

COOIB would not ack in
6=-11-80 1350 6~-11-80 2200 1E11-CO01D INOP, motor burned up 9 10
6-12-80 1950 6-17-80 1420 1E11-CO01D pump INOP motor has 18 30

been removed for repairs
8-7-80 2000 B-8-80 0005 "B" RHR SW flow transmitter 4 5

IE11-NOOTB INOP while perform

HNP=1-3167

¥ 3uswWuoe3I3yY
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Table E

System:

Hik Service Water System

: SYSTEM COMPONENT OUTAGES FOR HATCH UNIT )

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
9-6-80 1245 9-20-80 0945 RHR SW Pump 1E11-COO1D f~.led 13 21
HNP-1-3167, RHR pump operability
and rated flow pump vibration in
the action range (east 2.2 and
south 1,.8%)
10-9-80 1330 10-9-80 1555 Tagged 1E11-COO1IA BHR Service 2 25
water pump, for oil change
10-10-80 0710 10-10-80 0950 RHR SW pump 1-B change oil in 2 40
motor
10-10-80 1145 10-10-80 1930 RHR SW 1-C tagged for oil change 7 45
{tr’r' i) "F‘ : , /
WLl il u |l ‘i
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Table F : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT
System: Plant Service Waterx Sys!cli
Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
S TR ke il SICI——
1-9-76 0530 1-10-76 1600 PSW Div, 11 i 8 10
1-26-76 0600 1-26-76 U820 "C" PSW Pump DCR on Min flow 2 20
valve
2-8-76 03115 2-18-76 1420 "C" PSW Pump INOP, Maintenance 10 10 50
S5-6-76 Div T "C" PSW, Maintenance 6
5-15-76 Div II “B" PSW, Maintenance 6 30
5-16-7€ 9-7¢ ‘!3[‘_' g ”'J i ; 3 18
~-16-76 5-19-76 \ £.4 ‘ P';x‘i —'? .‘}‘WMalntenam;u
5-21-76 Div I "D" PSW, Maintenance 14 7
#8-4-76 2315 #-5-70 0150 "B" PSW, Maintenance 2 35
8-10-76 0740 8-10-76 1330 "C" PSW, Maintenance 5 50
8-20-76 0315 8-22-76 1650 “B" PSW, Maintenance 2 13 15
9-22-76 2230 10-3-76 1545 "D" PSW, Maintenance 16 50
10-1-76 0000 10-3-76 1545 Div Il PSW, Maintenance 2 15 40
11-12-76} 0715 11-20-76 1435 Div I PS5W, Muaintenance ] 7 20

¥ IUSUWUOEIIY



Table F : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

System: Plant Service Water System

Outage in Effect Outage Terminated Total Time

Date Time Date Time Cause Days | Hours | Minutes

2-15-71 1935 2-17-77 0340 PSW Div 11 B&D bFump 31

2-16-77 1430 2=171-11 0215 Service Water out for Reinforce- 11 45

ment pads

2-17-717 1230 2-18-77 0150 PSW Div T ALC Pump 13 20

5-28-77 0910 5-29-77 0710 PSW Div I, Maintenance 3| 40

-

? B8-12-77 04135 8-12-77 “hﬁ "D" PSW, Maintenance I 30
5 . n!‘] 1
8-18-77 0435 8-18-77 1’21\1-! D® PEW, IMpintenance t 35
-~ 1 ‘ 4
- j... ‘Is r
8-29-17 0400 9-4-77 1415 "D" PSW, lance 10 45
9-16-77 0200 9-26-77 1000 "A" PSW, Maintenance 4 55

10-9-77 1130 10-09-77 220 "A" PSW, Maintenance 11 25

10-24-77 0545 10-30-77 1040 "B" PSW, Maintenance 4 35

10-30-77 1800 11-1-77 1035 “C" PSW, Maintenance I 16 5

31-2-77 1330 11-2-77 1555 "A" PSW, Maintenance 2 25
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Table F : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1
System: Plant Service Water System
Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
—y

2-21-78 1050 2-21-78 1430 PSW pump 2D out for pPM 4
i-4-74 0940 PSW tagged out for ACT #5, 10, 11
3-30-78 1525 1 C PSW pump racked out to do

maint. on BKR.
4-21-78 0800 4-21-78 lO()OP "* C PSW pump leak on Main Flow Line. 5
4-21-78 1000 4-21-78 1300 ‘ :‘ ,u i‘fﬁd 2

A ’ l’
6-7-78 0615 6-7-78 1430 ALC p::w le for operabiiity H 15

test.,
6-9-78 2230 6-13-78 1650 PSW Pump D (P41-CO0ID) will not 3 18 20

pump.
6-15-78 0530 6=19-78 o812 P41-DI104A PSW to Air conditioning| 2 2 42
6-19-78 0940 6-19-78 1340 P41-D104B PSW to cir, Air Cond. 4
7-20-78 0900 7-26~ 18 1930 P41-COO1A Low flow. PSW pump 6 16 10
7-22-78 71-26-78 P41-COOIA  PSW Pump (Low flow 4+

pump)
8-4-78 0655 H-4-78 1255 1D PSW Pump INOP 6

33Y
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Table F : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

Plant Service Water System

System:

Total Time

Outsge in Effect Outage Terminated
Date Time Date ﬁ;e Cause Days | Hours | Minutes
10-5-78 10-6-78 P41 - F313 Repair discharge line Ly
water leaks.
10-10-78] 0230 10-11-78 1825 P42 - C002 Standby PSW Pump INOP 1 12
4-10-79 0510 4-10-79 1655 "A" PSW Pump P.M. on motor & BKR 11 45
4-7-719 "B" PSW INOP 18 30
5-2-79 0545 5-5-79 2 23 25
5-2-79 0710 5-9-79 o 9 45
7-31-79 1300 8-5-79 1045 PSW Pump Seal Repair 3 21 15
il-2-79 09130 11-2-79 2355 1C PSW Pump to Maint. Replace 14 25
Bad Seal
11-14-79] 0145 11-14-79 2000 1D SW Pump INOP Repair Shatft Seal Iy 15
11-21-79] 1110 11-26-79 1650 PSW Pump is not pumping and 5 5 40
pulling less than rated amps
11-22-79] 0430 11-22-79 0500 PSW Pump A failed to pass HNP-1- 10
1182 rated flow
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Table F : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

System: Plant Service Water System

Outage in Effect Outage Terminated Toltal Time
Date Time Date Time Cause Days | Hours | Minutes

N - ——ﬁ

11-22-79] 0430 11-22-79 0600 PSW Pump 1C falled to pass HNP-1- 1 10
3182

11-22-79] 0430 11-22-79 0500 A&C PSW Pumps failed to pass 10
HNP-1-3182

12-11-79f 2125 12-13-79 1000 PSW “B" failed operability test 1 1 25

0Z-¥
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Table ¥ : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT

1182 & standby pump INOP

System: Plant Service Water System
Outsge in Efiect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
— PR
12-16-79 | 1450 12-23-79 1500 Standby pPsw Pump & TP41-CO0ID 7 10
PSW Pump TNOP
12-16-79 | 1450 12-18-79 1100 Standby PSW pump, PSW punp & 10 21 10
IC D/G being INOP
12-16-79 | 0225 12-23-79 1500 D PSW pump INOP for Maint 7 12 15
12-16-79 | 1140 i2-17-79 ()-Hl)ll')é/ RN Pump INOP, C D/G falled to 16 15
"t
]
7]2-29-79 1530 12-24-79 0135 1D PSW Hulgb] 1OP for overhaul 10 5
@ 1450 the s andby PSW Pump INOP
tripped during, HNP-1-9801 unit
placed in cold S/D @ 0415
T2—24—79 0135 12-28-79 1625 Standby PSW pump TNOP tripped 4 14 50
during Surv, HNP-1-3801 1941-Cco02
T—M-no 0920 1-22-80 1745 Tagged PSW pump for maint. 8 # 25
1-14-80 1420 1-18-80 1530 Failure 1B PSW pump to pass HNP]- 1 1 10
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Sptc.; Plant Service Water System

Table F : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
. i e
2-4-80 1021 2-4-80 1620 Standby Plant SW pump INOP due to 6 1
electrical control power not being
Class E.
2-18-80 | 2100 -19-80 omp 1P41-COOIA PSW pump INOP per 3 25
[ =382
2-19-80 0830 i-11-80 2110 A aint, 21 12 50
2-26-80 | 2015 2-26-80 2207 Standby PsWYhdmp INOP after 1 52
HHP~1-3801 while PSW pump was INOP
2-29-80 0445 2-29-80 1330 1D PSW pump repair seal water leak H 45
2-29-80 1140 2-29-80 1720 IC D/G INOP & PSW pump INOP . 40
2-29-80 0445 2-29-80 1330 1D PSW pump to repair water seal H 15
leak while 1A PSW PUMP 1S INOP
5-8-80 1215 5-8-80 1615 PSW Pump 1P41-CO0IC to maint to 4
change oil
5-9-80 o845 5-9-H0 1000 1P41-COOLB PSW pump for maint. 1 15

JOoRI3Y
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Table F : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1
smeng Plant Service Water System
Outage in Effect Outage Terminated Total Time
bLate Time Date Time Cause Days | Hours | Minutes
5-9-80 1215 5-9-80 1340 1P4]1-COO1D for PMm 1 25
5-9-80 2110 5-16-80 191310 IBPSW pump failzd to pass pumg 6 22 20
operability HN -1-3152
5-22-80 0530 5-22-80 1230 LP41-CO0ID PEW pump for maint, 7
6-30-80 1125 7-4-80 1220 Standby PSW pump INOP to repair 4 i 5
Scal and Bearing
8-19-80 U445 8-19-80 1500 p PSW pump Leaking Seal 10 15
3-10-80 0545 9-28-89 1315 W\mp tor shatt seal i1epair 18 7 30
9-9-80 0430 9-9-80 1200 b P ' Lo repair seal 7 30
leak
10-11-80| 0415 10-21-80 1500 1P41-CO0IC, 1C PSW pump tagged out 10 11 5
due to vibration
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Table G : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

Diesel Generator s

vZ-v

System: il
Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
3-5~-7¢ 0550 3-15-76 2206 Mod to coolant jacket system 16 44
6-4-76 1200 6-4-76 2000 1 "B" /G Run Pre-op on batteries 7 30
6-7-76 0B0OO 6-7-76 1200 Repair Fuel Injectors R}
6-20-T7T6] 2010 6-26-76 2215 Tripped on Emerqg. ENG Shutdown 2 5
1 *C" /G

6-27-76] 0730 6=-27-76 PRELI WARY on high lube oil 6 0
3 Y n/G

8-5-76 0045 8-5-76 1310 Supply BEKER tripped 12 25
B-26-76f 0652 8-26-76 1900 Maintenance- change oil 12 H
8-27-76{ 0605 8-27-76 2210 Maintenance - change oil 16 5
8-29-76] 0900 8-29-76 2130 D/G 1 "C" D/G Batteries pilot
cell low specific gravity 12 30 "
Tad
10-5-76 0845 10-5%-76 1435 I "C" D/G Fix fucl line 5 50 P
g.
11-6-7¢¢ 0705 11-6-76 1520 1 "C" D/G Maintenance 8 15 g
fad
11-25-7¢¢ 0925 11-25-76 1550 Maint on lube oil pump 6 25 >




Table G : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

System:

Diesel

Generators

Cause

Outage in Effect { Outage Terminated
Date Time Date Time

12-6-70 0740 12-6-76 2150
12-6-76 2315 12-7-76 1740
12-7-76 2330 12-8-76 1250
12-8-76 0000 12-8-76 1250
12-18-76 0840 12-18-76 1225%
2-6-77 0700 2-8-117 IPRE
2~17-=77 1231 2=-18-77 1504 L
2-26~77 1215 2-26-77 1545
5=23~77 1243 5-23-177 1600
5~24-~77 0520 $-24-77 1210
5-24-77 1345 5=-24-77 1733
6-71~1717 1430 6-9-177 1500
H=10-717 0620 6-11-77 1515
-13-77 1045 6-15-77 2100

lll:ﬂu‘\_". Air BElower
Inspect Alr Blower
l l'(.vll

D/G Inspect air blower

Inspection 1 "B" D/G

Maintenance 1 “"A" D/G

of service

Sgrvice water out
PJINARYJL of service *1C*

Repair oil leak '1C*

INOP Surveillance Test '1A°
Cam Inspection '1B*

'1C' /G Inspect Cam
Cam-shaft inspection '1A' D/G

'1C' D/G Inspect cam

'1C' D/G Inspect cam

. l(‘t

Total Time
Days | Hours | Minutes
14 10
18 20
13 20
12 50
3 45
2 E 15
14 15
3 30)
3 17
6 50
3 45
2 30
32 55
2 12 15

33Y
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Table G : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

System: .",';'_’1'"1 Generators
Outage in Effect Outage Terminated Total Time
Date Time Date Time “ause Days | Hours | Minutes
6-13-77 | 1430 6=15-77 2130 Camp Inspection '1B' D/G 2 - 1
1=16~77 0655 7-16-77 1755 'C' D/G Out of service - Test PM'Y
and test Cal. 16
1-23=17 0612 7-23-77 1640 PM's Change oil '1A' 10 28
7-30-717 05306 7-30-77 1845 Change oil (PM) '1B' D/G 13 %
8-6-77 0610 8-6-77 J(Mp&f Broken timer ‘1A' D/G 4 30
8-12-77 0555 8-12-77 1726 age Reg Problems 'l1A' D/G i1 30
8-18-77 1350 8-22-77 1930 { A1 *1B' D/G 4 5 50
9-1-77 9-1-77 D/G ()\Jtﬂ 3 10
9-2-77 2330 9-3-77 1740 Rebuilding pump '1A" 18 13
10-4-77 1245 10-4~77 1515 INOP for test shop '1A' D/G 2 30
10-5-77 10-5-77 D/G Out 9 30
11-20-77 11-20-77 D/G Out 7 45
11-26-77] 0850 11-26-77 1307 Failed to start "1A' p/G 4 a3
12-6-77 1430 12-9-77 1940 Pre-op for Unit 11 'IB' D/G 3 5 10
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Table G

Diesel Generators

System:

: SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

Outage in Effect Outage Terminated Total Time
Date L'l‘ime Date Time Cause Days | Hours | Minutes

12-17-74 0234 12-17=-717 1210 Out of service for Servomotor

Replacement *1B' D/G 9 24
1-16-78 1430 1-19-78 2100 R43-5001B - Maint inspecting

generator bearings 3 6 30
3-17-78 095% 3-17-78 1310 R43-D/G 1B replace D/G battery

chargers 3 15
3-25-78 0800 3-25-78 1205 R43-5001B D/G tagged for pre-op 1 5
6-9-78 1030 6-13-78 1715PREL}M’N acking governor 4 16 45
6~-13-78 1346 6-13-78 1415 B D/G Supp ly faker to bus, 29
6-14-78 1010 6-14-78 1415 A D/G Output to BKR 3 25
B8-5-78 1015 8-5-78 2310 R43-S001B PM & Investigate Pre- 12 55

Lube Problem
8-14-78 0600 8-15-78 1825 1B D/G out for PM 1 12 25
9-2-78 0600 9-2-78 1335 K43-5001C D/G INOP 8
9-27-78 0110 9-28-78 1645 R43-CO01C 1B D/G (Air compressor

Leaking Relief Valve) 16 45
10-28-74 1425 10-28-78 2000 R43-5001C Blown oil pressure 5 35

gauge (repaired)
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Table G : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 1

System: Diesel Generators
Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
11-12-7¢4 0630 11-12-78 1700 R43-50018B (operable @1700) DYB
(test shop) MR78-32474-3654 10 30
2-4-78 0730 2-4-78 ll‘)':v//o B D/G INOP for test shop - to
( p calibrate SW flow 4 25
2-24-78 1200 2-24-78 2050 /G to run pre-op for PSW pump 8 50
‘ B D/G
3-26-78 1130 3-26-78 1600 : g C D/G for HNP-1-3B04 4 30
4-1-78 0630 4-2-78 0620 B D/& 1nop 23 50
4-28-78 1245 4-28-78 1730 1 C D/G INOP to Maint for walk-
on Relief Vaive For 1-C-2 pump 4 45
5-18-78 1430 5-18-78 1610 1B D/G INOP 1 40
5-22-78 1350 5-22-78 2130 I B D/C INOP to preform HNP-Z-3804 f ; 40
5-24-78 1450 5-25-78 0150 B D/G tagged out to support UNITS
LSFT on ECCS 11
5-29-78 0925 5~30-78 0145 1B D/G INOP for units to work on 16 20
PM,

IvauWyOeIY
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Table G : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT )

System: Diesel Gencrators
Outage in Effect Outage Terminated o Total Time
Date Time l—)-a—t:*m ';‘:l:le g Cause Days | Hours | Minutes

| 6-4-78 0030 6-4-78 | 2025 "B D/G INOP to perform MR-1-784731 | 19 %%
6-4-74 2345 6-5-78 1945 1 A D/G INOP 20

1-2-78 1650 7=-3-78 03135 B D/G INOP temp switch broke 10 40
7-28-78 0845 1-28B-178 1645 1 C D/G INOP 2]

9-28-78 0248 9-29-78 18()‘)/0 1 A D/G INOP 1 15 17
10-30-78] 0725 10-30-78 1300 /,2{‘;, B D/G Tagged INOP 5 35
1-6-79 0417 1-6-79 0611 <%1 3/way lamp control valve 1 56
1-9-79 R 4 ief valve '"1IA' D/G

Y=16-79 Revair knp D.G

B=-9-79 0400 8-9-79 1745 1B D/G Out of Service for maint, 13 45
9-18-79 | 0130 9-18-79 2130 A D/G PM 20
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Table G : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT |

System: Diesel Generators

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
10-11-79 0315 10-12-79 2000 Made "1C" D/G INOP to perform 1 16 15

DCR=-77-208 & yearly PM

10=16~79 0420 10-16-~79 0801 "B" D/G INOP Maint. to paint 3 40
exhaust
10-17-79 0755 10=-17-79 1730 IB D.G out for maint to paint 9 30

exhaust line

10-22~79 0515 10-27-79 13 1C D/G INOP for Maint. to repair 5 7 45
p Discharge check Valve
'QL/J. 1-F311C)
10-22-79 0810 10-22-70 1705 k 9
10-26-79 0655 10-26-79 1600 1A D/G tagdel for waint to paint 9 5
exhaust header
11-2-79 2000 11-3-79 0150 1B D/G Tripped during surv, due t¢ 5 50
2P41-Cco02
£
11-21-79 1950 12-11-79 1620 PSW pump failed rated flow 20 18 30 \
2P41-C0O01D (5
; o
12-13-79 0730 12-13~79 1830 INOP due to PSW out of service 11 3
o

12-13-79 0730 12-13-79 1830 Failed to start "C" D/G 11
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Table ¢ : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT !
System: Dicsel Generators
Outage in Effect Outage Terminated Total Time
Date Time Date Time “ause Days | Hours | Minutes
oo SE—. — Wk . -
12-16-79 1450 12-28-79 1625 Standby plant scrvice water pump 12 1 35
(2P41-C002) tripped
1-12-80 0720 1-12-80 1305 "ic” D/G for maint, o 15
1-14-80 0920 1-22-80 1745 Standby PSW pump, to maintenance 8 8 25
to repack it
1-30-80 1130 1-31-80 0530 2P41-C002, standby PSW pump 18
failed HNP-1-3801 D/G manual
start for 1B D/G inservice test
PRE for standby PSW pump
2-4-80 1021 2-4-80 1620 [/M = ump MCC being non- 5 53
d £ s 002)
2=-26~-80 2015 2=26-80 2207 2P41-C002, 1 standby PSW pump 1 52
INOP, failed to pass HNP-1-3801
3-22-80 1213 3~22-80 1715 1¢ D/G failed to start 5 2
4-5-80 1930 4-6-80 1030 1 "C" D/G tagyed to work on stop 15
4-15-80 2200 4-16-80 2348 1 "B" D/G tagged out for maint, 1 1 44
elected to perform work on
2F4l160v Buss Ct, Circuits
4-28-80 0430 4-29-80 1500 Tagyed "“1C" D/G for PM ] 10 30

"
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Table G : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT

Outage in Effect

Outage Terminated

Total Time
Date Time Date Time Cause Days | Hours | Minutes
= PN

4-29-80 0430 4-29-80 1230 "1C" D/G out and performing 8

HNP-1-3162 RHR Mov. operability

and 1E11-FOl16A wouldn't operate
6-15-80 0030 6-15-80 0740 1¢ D/G INOP 7 10
6-28-80 1101 6-28-80 1915 1B D/G INOP H 14
10-1-80 0550 10-1-80 1530 IA D/G INOP for maint. 9 40
10-6-80 0330 10-7-80 1P 1B D/G Tagged for PM 14 10
10-28-80 0850 10-31-80 O l/?l [/MIN( r PM 2 16 15
10-29-80 0930 10-29-80 1740 2P41-C( 1 55

y()()lll IB D/G INOP
with standb SW pump
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Table A : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2

High Pressure Coolant

System:

Injection

(HPCI)

System

Outage in Effect Outa, e Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
10-22-78 1000 10-23-78 0630 2E41-F0O01 Motor burned up 21 10
11-18-78 1035 11-18-78 1135 2P41-F303B PSW Screen cleaned 1
11-19-78 2240 11-20-78 1700 HPCT out for DCR 78-436 20 20
7-24-79 0735 7-24-79 1830 2E41-FOO2 valves are closed & 10 55
tagged for test shop placement
of pressure gauge on steam stop
Rf valve
|
1-25-719 1017 7025-79 2 A//M to be performed on 2E41- 3 8
flpe tagged & BKR tag open
1 01l pump BKR
1-26-79 0755 7-28-79 1840 HPCI tagged out for maint on HPCI 2 10
turbine stop valve

ausuwyoelly
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Table A : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2

System: “lql‘l Pressure Coolant Injection (HPCI) System

Outage in Effect

Outage Terminated

Date

Time

Date

Time

Cause

Total Time

Minutes

7-30-79

10-14-79

10-18~79

10-25-7¢

11-26-79

11-29-79

1350

1650

0800

1307

2200

1545

1-30-79

10-17-79

10-18-79

11~5-79

11-27-79

11-30-79

2140

0340

G525

2130

0415

2E41-FO41 stuck in mid position
Torus suction-mov.

[solating HPCI steam supply and
declaring HPCI INOP due to steam
leaks on Lsolation valves to
inlet drain pot. HPCI torus
suction valve 2E11-FO41 INOP,
Burned-up motor

Turned power off to 2E41-F006

4 a‘ with valve closed, for isolation
p ZB21-FOT6A

)
//W IvValve closed & tagged
due k‘m‘)z being TNOP.

HPCI flow indicator 2E41-RE13
INOP, reading <0 when pump was
running

Test shop replacing GES555 ap
transmitter with Rosemont 1151 Ap
transmitter per DCR-79-463 &

HECT auxiliary oil pump not auto
starting also trips BKR

10

10

N

16

12

50

50

40

14

30

30

33Y
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System:

High Pressuare Coolant

Injection

Table A : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2

(HPCI) System

o

tage in Effect Outage Terminated Total Time
Date Time Date Time “ause Days | Hours | Minutes

12-12-79 0735 12=-12~9D 1620 HPCI tagged oil pump out for PM 9 15

12-13-79 0420 12-14-79 1248 HPCI isolated for steam leak repaii 8 30
2E41-F002 & FOO3 closed & tagged

12-23~-79 0410 12-23-79 2050 2E41-C002 HPCI turbine tagged per 16 40
clearance #2-79-1043 to change
out lube oil

12-24-79 0715 12-24-79 4:“& HPCT discharge line (pump dis- 45

( charge) not full of water
- N/ 7 . |
12-25-79 09135 12-25-79 1115 j observed in discharge line 1 40
4/ nting

12-28-79 0925 12-28-79 1040 2&24I—£ eaking causing vater 1 15
in disclfarge line to flash to
steam when venting line.

12-28-7¢ 0511 12-28-79 0550 Receilved "HPCI"™ suction 45
pressure H1 and upon venting
pump discharge line found that
this wus not full of water
(caused by 2E41-F006 leaking)

g 3uswyoe3ay



Table A : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2

System:__High Pressure Coolant Injection(HPCI) System

Outage in Fffect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
3 T ey
12-31-79 0005 12-31-79 0032 While performing standing order 27
DER 79-64 steam found in H:CI
discharge line
1-17-80 1155 1-17-80 1340 HPCI "Topaz" inverter failed 1 45
1-18-80 0535 1-18-80 1015 2E41-K616, INOP, this rendered 1 40
the flow controller INOP
1-22-80 1145 1-22-80 DS 2E4]1-K601, to test shop for 1 20
calibration, HPCI Sq root
Q converter (HNP-2-5213)
1-30-80 1015 1-31-80 2103 //ﬂf’ ,-('()uz HPCI, Remove isolation 1 20 12
4-22-80 1900 4-22-80 1910 7* IC INOP simultaneously 10
4-22-80 1900 4-24-80 1150 HPCI INOP due to battery ground ] 16 50
5-7-80 2238 5-14-80 0930 2E41-¥006 motor burned up. This
is i1njection insolation 6 10 22
=t
5-30-80 1255 6-5-80 0005 HPCT INOP Steam leak potentially or
breaking down - HPCI mov. motors. S 11 10 g
g
3
ot
w
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Table A : SYSTEM COMPONENT GUTAGES FOR HATCH UNIT 2

Syslem: High Pressure Coolant Injection (HPCI) System

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
6-26-80 0300 6-27-80 1730 HPCT THOP to low pump suction 2 14 30
pressure discovered while per-
forming HNP-2-3303J test to CST
valve 2E41-F008 failing in open
position and min. flow valve
2E41-FO12 cyclipg open & close
7-11-80 0455 7-12-80 0330 Trying to manually start HPCI 22 35
and 2E41-F006 would not operate
8-10-80 0745 B8-10-80 115’0 2E41-F042 HPCl Suction from 4 5
I torus tagged closed to check
ve motor, BRK + limit switches
8-27-80 0903 8-27-80 1930 ed from service to 10 27
chec ground
8-28-80 0910 8-28-80 1710 HPCT removeydl trom service to 8
repair seal waterline leak
9-9-80 0900 9-9-80 1835 HPCI, RCIC, INOP & CS "B" 9 15
RCIC - Repacking 2ES51-F008
HPCI-2.5% water in oil
CS = taqgged out for DCR
9-23-80 U400 9-25-80 1845 HPCI tagged out for maint. to 2 4 45
repailr pump seal
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System: ___ Core Spray System

Table C : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2

Outage in Effect

Outage Terminated

Total Time

Date Time Date Time Cause Days | Hours | Minutes
9-6-79 1030 9-7-79 1600 "A" Core spray pump 2E21-C0O01A 1 5 30
tagged out for yearly PM
10-4-79 0100 10-5-79 1010 CS Punp 1B removed for M 1 9 10
MHZ2 79-4230
10-23-79 0710 10-23-79 1400 2E11-CO02B Pump INOP for PM 7 10
3-2-80 0030 3=-3-80 1000 Tagging out core spray loops for 1 9 30
LLKT clearance sheet NU#2-80-153
@ and 2-80-15%4
4~-13-80 0445 4-15-80 02: [/ : op Core Spray out of service 1 21 50
' %l' ‘1 system,
H-5=80 0545 8-5-80 1300 cor wk punp tagged out for 7 15
PM per MRHEZ-B0O-2974
8-16-80 00lo H=-19-80 1652 "B" loop core spray tagged out 3 16 42
for 2G51 torus c¢/v modifications
IR 79- 386
9-8-80 0020 9-9-80 18435 Tagged loop B core spray for 1 18 15
torus purification modification
per MR 2-80-2984 and PCR 79-386
1(‘-27-8? 1103 10-27-80 1330 "B" Core spray for PM 2 27
L _11-1-80 1030 11-1-80 1808 "A" loop LLRT 7 38
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D: SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2

Table
sys(em: low Pressure Coolant Injection (LPCI)
Subsystem of ““' RHR System
Outage in Effect Outage Terminated Total Time
Date Time Date Time Jause Days | Hours | Minutes
T — e e ——— R U — — S ———
7-21-78 1400 8-3-78 1430 2E11-COO1A RHR Service wtr pump 13 30
maint .
8-5-78 1240 H-28-78 1000 “A" KHR ht. exch. outlet valve 23 14 40
maint,
10=20~-7¢ 0630 10-20-78 1850 2E11-F0O68 ALC maintenance 12 20

RELpgay
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Table D : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2
Syslem: Low Pressure Coolant Injection ([PC1)
T Subsystem oF the RAR Bystem
Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
10-8-78 0630 10-9-78 1345 RHR SW pump INOP 1 5 30
11-14-78 1845 11-14-78 2330 Repair 2E11-F0O09 4 45
10-24-7% 1220 10-24-78 1730 2E1Y~CO01C collect new data 9 10
11-16-78 1000 12-1-78 1955 2E11-FO47A repair 15 9 5
w 11-23-78 2100 12-1-78 2100 2E11-FO74H8 repair motor bad /
i
v

12-8-78 0700 12-8-78 0722 R44 1LPCI inverter INOP 22
12-23-78 0740 12-24-7 ‘ E )/ 2E11-FO75A motor purned 22 5
10-8-79 0840 10-9-79 021 M/ ARVA tagged out to perform 17 15
10-18-7Y 0730 10-19-79 1322 RHR pump 2C(E11-C002C) to perform

PM per MRZ2-79-4246 5 52
11-3-79 2230 11-4-79 0920 logic in 2E11-F004C intake valve 10 S0

closed when 2E11-FO0O6C is open.

But logic is bad & FOOLC 1s

closed and 2E11-FO04C logic

still thinks its open. Thus, it

is intlk'd closed preventing

LPCI pump from having suction

source.

I3Y
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Table D : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2
System:___ Jow Pressure Coolant Injection(LPCT)
Subsystem of the RHR System
Outage in Effect Outage Terminated Total Time
Date Time Date Time ( ause Days | Hours | Minutes

11-6-79 0700 11-6-79 1430 2E11-C002D out for yearly PM, 7 30

change motor o1l
11-14-79 1245 11-14-79 1345 LPCI inverter out to replace 2

some blown capacitor fuses
11-17-79 1010 11-18-79 1030 R44-5003 LPCI  nverter tripped 2 20
11-16-79% » 315 11-158-79 1355 Removal of 2R44- 003 PCI 40

Inverter
4-24-80 0445 4-24-80 P ) Inverter (LPCI) out 7 S

; > investigate
i V»U upC battery

ground promlgms.
5-14-80 1415 5=15-80 1115 RHR pump 2E11-C002D suction valve 21

2E11-FU06D and 2E11-FO04D both

are clos+d, will not open,

DRHE pwep then racked out to

prevect starting with no suction

source.
10-8-80 0900 10-8-80 1325 2C pump tagged for PM 3 25
10-10-8¢ 081315 10-10-80 1235 2D KHR P/M 4
10-15-8( 1230 10-15-80 1440 "AnRHR pump for PM 2 10

§ IudumOeITY



Table i) : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2

sys'e““ low Pressure Coolant Injection (LPCI)
Subsystem of the KHR System

Outage in Effect Outage Terminated Total Time
Date J Time Date Time Cause Days | Hours | Minutes
o 4 Baeme s

10=-16-11 UBaH 10 16-80 1115 PM n motor 2 30
10-31-8( 1600 11-1-80 0205 LLRT on "B" LOOR of RHR 10 5
11-1-80 0400 11-1-80 0920 LLRT 5 20
11-1-80 1815 11-2-80 0205 "A" loop tagged for LCKT 4 DU

0

e 11-7-80 0910 11-7-80 1015 RHR  ht.exchanger outlet tripped 1 5

3-1-80 1030 3-2-80 P( 5 2E11-"A" of RHR tagaed out for 14 as
’)ELI 71.1.}«'1'




[
-
——
'—,

Table i : SYSTEM COMPONENT OUTAGES FCR HATCH UNIT 2

System: _Plant Sexvice Water

c1-8

Outage in Effect Outage Terminated Total Time
Date Time Date Time Jause Days | Hours | Minutes
11-17-78 OHZ25 11-17-78 1800 2 "D" PSW Pump out 7 35
11~2~-79 2000 11-3-79 0150 1B D/G Tripped during surv. due 5 50
to 2P41-C002
7-21-79 1630 1-21-79 1935 A vent valve, just down stream of 1 10 30
of 2E11-FO68A broke off flush
with the main RHR SW line,
forcing tag out of RHR SW loop
while repairs completed
10-13-79 1430 10-13-79 1800 RHR SW Pump "C" unable to pass 3 30

HNP-2~3167

10-31-79 1900 11-17-79 PREL, 3 N) failed to pass rated 16 22 3o
J
&C for cleaning of

11-1-79 0500 11-1-79 1530 RHR SW pumps
cooling water line

10 30

11-17-80 1830 11-22-80 0220 PSW Pump 2P41-C001B failed rated 4 7 50
flow

IUBWYOR3IIY
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Table F : SYSTEM COMPONENT OUTAGES run nATCH UNIT 2
System: Plant Service Water
Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
11-21-80 1950 11-22-79 0220 PSW Pump Failed flow (2P41-C001D) 6 30
11-21-79 1950 12-11-79 1620 PSW Pump failed rated rlow 20 18 30
2P41-C001D
12-13-79 0730 12-13-79 1830 PSW Out of service 11
12=-16-79 1450 12-28-79 1625 Standby plant service water 12 i 35
pump (2P41-C002) tripped
1-14-80 0920 1-22-80 1745 Standby PSW pump, to maintenanc e 8 H 25
Lto repack it
1-30-80 1130 1-31-80 530 2P41-C002, standby PSW pump 18
p iled HNP-1-3BO1 D/G manual
\ : D/G inservice test
Y PSW pump
2=-4-80 1021 2=-4~80 1620 Standby PSW pump MCC being non S 53
Class E (2P41-C002)
2-12-80 0610 2=13-80 1610 (2E11-CO01B) RHR SW pump INOP 1 10
to repair seal leak
2-16~80 0530 2=16-80 1700 2E11-CO01C tagged to maint to 11 30
PM RHR SW pump
2-26-80 2015 2=-26~80 2207 2P41-C002, 1 standby PSW pump 1 52
INOFP, failed to pass HNP-1-3801

g 3IUsUOPIIY
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Table F : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2
System: Plant Service Water
Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
4-15-80 2213 4-16-80 2150 4160 V Bus for maint PSW 2C & 2D 23 30
& standby service Hy0 pump made
TNOP
5-6-80 1152 5-6-80 2045 Pump tagged for oil change 8 53
5-8-80 0800 5=8-80 1645 Pump tagged for oil change and 8 45
repair ?P41-F330D
5-21-80 1415 5=21-80 2000 2E11-COO1B & D KHR SW pump § - 5 45
out for maintenance to repair
Div 11 air release valve
5-30+-80 0500 5=30-80 pREL g (2P41-CO01D) tagged il 45
v/ AL, to replace bad
sea 191y - per clearance
2=80-714
6-8-80 w730 6-15-80 1556 RHR Sw pump 2A (2E11-CO01A) was 7 8 26
made INOP under MR 2-80-24 to
remove the motor and replace it
on Unit-1"D" RHR SW Pump
6-29-80 0955 6-29-80 1410 2P41-CO01A tagged out for maint 4 15
to perform HNP-2-6200 yearly PM
6-29-80 0430 6=29-80 0950 2P41-C001C pump tagged out for 5 20
maint, for PM per HNP=-2-6200

@ aIuawyoe33y
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Table F : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2

System: Plant Service Water
Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
8-3-80 0500 t#-3-80 1700 KHR S/W . * would not trip core 12
spray
9-16-80 1200 9-21-80 1845 Pump BKR was racked out to 4 6 45
investigate tripping problem and
unstick discharge check valve
9-23-80 0505 9-23-80 1530 Plant Service water pump 10 25
2P41-C0O01D tagged for maint,
repair seal leakage
10-29-80 0930 10-29-80 1740 2P41-C002/1R43-50018B 1B D/G INOP 1 55

with standby PSW pump
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Table G : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2

System: _Diesel Lenerators

Outage in Effect Outage Terminated Total Time
Date Time Date Time Cause Days | Hours | Minutes
Eoimsrt o . e o
9-14-78 0520 9-.14-78 1015 2C Air Comp. & R43-COOLA 4 55
9-14-78 1220 9-15~18 0730 2R D/G and Comp. INOP 19 10
9-16-78 1135 9-16-78 1610 2A D/G Air Comp. 5 30
10-28-78 0630 11-13-78 1240 2C D/G Failed to start 15 () 10
8-1-79 0215 8-2-79 1245 2A D/G Made INOP for implementa- 1 3 - |
tion of DCR-79-198
8-9-79 0400 8-9-79 1745 D/G out of service for maint. 13 45
8-27-79 1230 8-27-79 J..' R‘ I 1 tgms INOP loss of 10
| RVU pump  (B&D Pump)
10-22-79 0515 10-27-79 1300 C D/G INOP for Maint. to repair 5 7 a5
Discharge check valve >
(2P41-F3110C) "
»
v
5
o
=
(ad
w
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Teble G : SYSTEM COMPONENT OUTAGES FOR HATCH UNIT 2
System: Diesel Generators
Outage 'n Effect Outage Terminated Total Time
Date Time Date Time ‘ause Days | Hours | Minutes
o — —— e e e e e e —————— e — SR — RS E—— p—

10~23~79 0746 10-23-79 1610 D/G Maint. to paint exhaust 9

10-24-79 0905 10-24-79 2200 2C D/G out Maint. to paint 13
exhaust line

10-25-79 0725 10-25-79 1930 2A D/G out Maint. to paint 12
exhaust line

11-13-79 2213 11-14-79 0530 Performing HNP-2- 3801 2C D/G 7 17
after 11 minutes starting time
tripped on high crank case
pressure on (2) start attempts

12-28-79 0510 12-28-79 1230 Running HNP-2-3801 D/G 2A failed 7 20

P EL,“1 ipagt

1-2-80 0530 1-4-80 152¢ I I AR(YJ for maint. 2R43-S00}A 2 9 20

1-23-80 o820 1-25-80 1755 2R43-S001C 2C D/G tagged out to 2 i7 35
maint. to perform MR2-79-5384,
2-79-5670, 2-719-5856, 2-80-406

1-30-80 1930 1-30-80 2230 IB D/G failed to demonstrate 3
Divisional PSW pump interlocks
to 1B D/G within 8 hrs




ENCLOSURE 11
NUREG-0737 ITEM II.k.3.21
CORE SPRAY AND LOW PRESSURE COOLANT

IHJECTION SYSTEMS LOW LEVEL INITIATION

Attached as part of this enclosure is a generic report
titled "Core Spray and Low Pressure Coolant Injection Systems
Low Level Initiation".developed by General Electric Companv for
8WR Owners Group. This report is presently under review by
Georgia Power Company. It should be noted that Plant Hatch
LPCI pumps have an orifice on their discharge which prevents
pump run=-out thus removing the concern expressed in paragraph 2,
page 14,

No modifications are planned pending completion of our review
of the generic position.



BWR OWNERS' GROUP EVALUATION OF

NUREG-0737 ITEM II.K.3.2l

CORE SPRAY AND LOW PRESSURE COOLANT
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NUREG-0737 ITEM IT.K.3.21

CORE SPRAY AND LOW PRESSURE COOLANT
INJECTION SYSTEMS LEVEL INITIATION

SIMMARY

The NRC has suggested certain modifications to the BWR Core Spray (CS) and Low
Pressure Coolant Injection (LPCI) systems provided as part of the BWR ICCS
getwork. These NRC suggestions center on control system logic modifications
that would provide greater automatic system restart capability following
manual termination of system operation. General Electric and the BWR Owners'
Croup have reviewed this issue on a generic basis and do noct believe the NRC
suggestions are required for plant safety considerations. This conclusicn is
based on the adequacy of the curreat ECCS logic design coupled with the
potentially negative impact on overall safety of the proposed changes. For
the low pressure ECCS these negative impacts include a significant escalation
of control system complexity and restricted operator flexibility when dealing
with anticipated events. Therefore, we conclude that no modifications be made

to the low pressure ECCS with respect to automatic restart.

GE and the BWR Owners' Group have evaluated a modification to the HPCS system
which would automate its restart oo low level following its trip by the
operator. This chacge would make the HPCS restart logic similar to the HPCI
logic which already permits an auto restart on lew level. We have concluded
that this change, although not required for safety reasons, would lead to a
net safety improvement which could be implemented without adverse impact on

system performance.
This memorandum provides an overview discussion of GE's BWR ECCS design

philosophy and presents the technical rationale for the GE/Owners' Group

position on this issue.

- — . - — S e m—————




1. INTRODUCTION
This memorandum has been prepared in response to Item II E.3.21 of |
NUREG-07137. 1In this Item, the NRC suggested certain modifications to the
Core Spray (CS) and the Low Pressure Coolant Injecticn (LPC1) Emergency
Core Cooling Systems (ECCS) that are provided as part of the BWR ECCS
petwork. The NRC suggestions center on incorporating additiomal control
system logic to provide automatic system restart from a low reactor water
level signal following actions by the operators tc terminate system
operation. The NRC concern is that the reactor operators may terminate
ECCS operation when a high reactor water level conditiocn exists but may

peglect to reinitiate the systems if a low level condition recurs.

Geseral Electric and the BWR Owners' Group have reviewed the current CS
and LPCI system for the plants identified in Appendix C and have coocluded |
that overall BWR safety would not be emhanced by the type of comtrol
systez modification suggested by the NRC. This memorandum describes the
current CS and LPCI logic design and provides the techmical rationale for
the GE/Owners' Group position. This discussion is generic and includes
the LPCI and both the low and high pressure core spray systems
(LPCS/HPCS). There are some plant to plant variations in these systems
but these variations are not important to the overall techmical
conclusions presented in this memorandum. Neither the High Pressure
Coolant Injection system (HPCI) provided on some pre-3WR/5 reactors mor

the Reactor Core Isolation Cooling (RCIC) system is discussed.

Section 2 of the memorandum describes the major elements of the GE ECCS
design philecsophy that are relevant to any discussion of providing
expanded system sutomatic restirt capablity. A full understanding of the
significance of CS5 and LPCI logic changes must be based on a recognition

| that these systems are part of the interdependent BWR ECCS network; any
changes in one system must consider the possible interactive effects
amongst the other systems making up the overall ECCS network. This must
also include the potential impact on supporting systems such as the

standby power supplies and the emergency service water system.



Furthermore, the LPCI system is a sub-system of the Residual Heat Removal
(RER) system which has other safety related functions such as suppression
pool (contaimment) cooling and containment spray. Clearly, these other

safety functions must not be compromised by any chacges in the LPCI mode

of operation.

Section 3.1 describes the sequence of events that would occur during
several key reactor system transients. This information is for typical
3WR transients and identifies system actions which occur automatically and
also what operator actions are required. The intent of these gemeric
event descriptions is to illustrate the adequacy of the current BWR ECCS
design and to support the position that no modifications are required on

the basis of any safety considerations.

Section 3.2 identifies the points in the transient events where
inappropriate operator intervention and errors have the potential for
leading to inadequate core cooling. These conditions are reviewed and
it is concluded that in no case does the probability for error warrant

any ECCS control logic change.

Furthermore, the safety margins incorporated in the BWR design provide
consideradle time between the point at which the operator should (but does
aot) take action and the time at which core cooling would be jeopardized.

Tvpical BWR data is provided inm Appendix B.

-



An important point of design philosorhy is 1nvolvcd in the discussions
presented in this memorandum. Control of BWR safety systems will always
involve a combination of automatic and maaual actions; the issue raised by
this NUREG-0737 Item is simply where and how to define the boundary
betveen these two control methods. The current GE ECCS designs are based
on the approach that automatic system initiation is required during the
short term phase of any incident but that longer term system control can
and should depend upon the manual actions of the plant operating staff.
Intuitively, it might appear that additional ECCS automation would be
purely beneficial since this would supposedly provide added protection
against operator errors and omissions. However, these perceived benefits
of extended system automation must be measured against the very real
penalities of increased system complexity, reduced system reliability and
restricted operator flexibility for dealing with unanticipated events.
These considerations are not amenable to precise quantification and
control system design decisions mus” of necessity involve judgements as to
relative importance of these competing influences. GE and the BWR Owmers'
Group believes the current BWR low pressure ECCS logic design has

considered all of these factors and represents a balanced solutionm.

GE and the BWR Owners' believe that the current BWR 5/6 High Pressure Core
Spray (HPCS) system is fully adequate and no design changes are required
on a basis of any safety considerations. However, there are relatively
stra -“htforward HPCS design modifications that would automate the restart
of HPCS on lew level following its trip by the operator similar to the
HPCI logic. This change which would enhance cverall plant safety is

described in Appendix A of this memorandum.

GENERAL ELECTRIC EC DESIGN PHILOSOPH

This section provides an overview discussion of the genmeric GE ECCS design
philosophy and design practices as they govern ECCS initiation and
operator control of these systems. ECCS control systems must satisfy
multiple system design requirements and the information presented in this
Section and Section 3 is intended to demonstrate that the current ECLS
controls are based on a balanced comsideration of these multiple

requirements.

b
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2.1 LOCA Signals
High dryvell pressure® and low reactor water level** are the key
accident related parameters that govern operation of the BWR ECC
systems. The occurrence of either or both of these signals is taken
as an indication that a Loss of Coolant Accident (LOCA) has occurred.
This combination provides diversity of initiatiog esignals but it is
important to note that the control system hardware does not
discriminate between signals generated by the drywell pressure
sensors and those produced by the reactor water level inmstruments.
Either or both of these sensed variables can produce a LOCA
signal input to the coatrol circuitry.*** The latter does not treat
the signals separately and there is currently nmo way for the control
hardware to recognize which parameter is indicating a LOCA condition

exists.

This is a significant design feature because it means system logic
reset cannct be accomplished until both of these LOCA signals have
sleared: and an ECC system cannot be returned to its true standby
mode until the logic circuits have been reset. With the current
design, automatic restart of any ECC system will occur once it has
been placed in the standby condition and an initiation signal recurs.
As discussed below, there are in practice many BWR accident sequences
where one or both of the ECCS initiation signals will persist for
long periods of time. This characteristic complicates any scheme to

provide the type of system restart proposed by the NRC.

Typically 2 psig.

Actual setpoints are plant and system dependent. All setpoints are above
the top of the active core.

Common LOCA logic is developed within each redundant ECCS division, so
the core spray and LPCS controls receive the same signal at the same

time.




The loog term post=-LOCA transient is good example of the significance
of the combined drywell pressure and reactor water level LOCA signal
input to the BWR ECCS. For all but the largest breaks, refiocoding of
the core will occur relatively socn after the ECCS have been
automatically started by the high drywell pressure and/or low reactor
vater level signals. However, the high drywell pressure condition
may persist for extended periods following the accident and the
continued presence of this LOCA signal will prevemt ECCS logic reset
and thus prevent return of these systems to their standby mode.
Control system modifications to provide automatic restart oo low
reactor water level would have to be based on logic that recognizes
the possibility of a continuously present drywell pressure signal.
The possibility for the drywell pressure signal not being present
would also have to be included in the logic; lomger term post-LOCA
containment pressure conditions are sensitive to factors as break
size, break locationm, type of ECCS equipment operating, etc. and
pressures both above and below the 2 psig value could occur depending

upon plant conditionms.

In summary, the diversity of inmitiation signals is ao important
derign philosopny that has had a major influence on the curreat BWR
£CCS control system design. However, the BWR LOCA performance is
such that one or more ECCS initiation signals can persist for
extended periods of time. Any scheme t0 provide ECCS automatic
restart capabilities would have to be complex in order to deal with
this possibility. The added safety benefits of an automatic restart
design must be balanced against the decreased reliability ot the
system brought about by the additional comtrol system complexities

required to implement the change.

Sections 2.3, 2.6 and 2.7 provide further discuseion of this point.
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Immediately following a LOCA that produres either high drywell
pressure or low reactor water level, all BWR ECCS will automatically
start. Ipjection of emergency cooling water into the reactor will
occur when reactor pressure is within the design range of each
particular system. This design feature would not be influenced by

any plant modificatior to provide ECCS automatic restart capability.

Annunciators are set off by the initiating condition and are
subsequent ly acknowledged by the plant operators. The audible alarm
is silenced by the operator after he has acknowledged the conditions
and determined his required sction but the pamel light persists until
the originating condition disappears. Reoccurrence of the
originating condition would cause a mew audible alarm and alert the
plant operators to the need to reactivate any secured pumps and
restore reactor water level. These important contrel room
snnunciation/alarm features of the typical BWR together with the BWR
reactor water level indicators will provide information that will
ensure that the control room staff is continuously aware of the
reactor water level condition and will undertake all the necessary

safety actions in a timely manger,

Automatic Svstem Termination

The low pressure emergency systems do not stop automatically in the
event either the drywell pressure or the reactor water level signals
retura to aon~LOCA conditions. See Paragraph 2.4 for high water

level trip of the HPCS syster.
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lo some plants, high-high contaimment system pressures will caus2

a portion of the LPCI system to automatically realign to the
containment spray or wetwell spray mode of operation. (Some time
delay is provided to allow reactor water level recovery). This
design feature is intended to enhance the ability of the pressure
suppression containment system to accomodate steam bypass of the
drywell/wetwell vent system. Reoccurrance of the LPCI autostart
signal wvould create conflicting simultaneous automatic signals which
would have to be resolved by a priority logic and its attendant

complications.

Svstem Terminati n High Lev
Iz gemeral, flow from the High Pressure Core Spray (HPCS) system is

terminated when a bigh reactor water level condition occurs
(typically referred to as Level 8). The intent of this control
feature is to prevent unnecessary flooding of the reactor vessel and
steamlines. Termination of HPCS injection can occur either
automatically or by operator action. In the even: of the former, the
HPCS svstem will restart automatically if and when reactor water

level decreases from the high level trip point to the low level

initiation setpoint.
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Depending upon the circumstances involved, automatic restart may of
may not occur following operator termination of the HPCS system.
(See Secion 2.5 for :dditiomal discussion.) It should be aoted that
the Reactor Core Isolation Cooling (RCIC) system is also availabdle
for high pressure reactor water makeup duty and can be considered a
diverse backup for the HPCS. (See Note 1)

Operator Termination
The reactor operators can, at any time, Stop any BWR ECCS system even

if a LOCA signal is present. This manual override option is
deliberate and is considered by General Electri: to be an important
safety feature of the BWR ECCS petwork. This feature provides the
plant operators with flexibility for dealing with unforseen but
credible conditions requiring a particular system to be shut down.
Examples would be equipment difficulties iavolving gross seal
leakage, breaks in ECCS piping, failed ECCS pump motors, load
shedding for other post-LOCA operations etc. General Electric
strongly believes that any design changes which restrict this
operator flexibility would not be beneficial and would not lead to
improved plant safety. Because the reactor water level is directly
measured in the BWR and the water level is a primary parameter in the
operator guidelines, operator action is a highly reliable means of
reinitiating low pressure ECCS if needed to assure adequate core
cooling. It is believed the overall system reliability is higher if
flexibility is included for operator action as compared to a system

which cannot be overridden if a LOCA signal is present.

(NOTE 1: The BWR/6 HPCS control logic currently includes a high
drvwell pressure override of the high level flow termination sigaal,
i.e., if a high drywell pressure signs  is present, the HPCS system
will not terminate on high level and will flood the reactor and main
steamlines. General Electric believes overall plant safety would be
improved if this override feature were removed and is currently

reviewing such a change with the NRC staff.)




Depending upon the reactor condition, operator terminatiorn of a BWR

ECCS can be achieved in several ways. Figure | is a schematic

diagram which illustrates these options for typical low pressure

systems. The schematic in Figure 2 illustrates the logic for the

BWR/5 HPCS svstem. The key points to note are:

l.

If properly secured and returned to the standby mode, all ECCS
will svtomatically reinitiate if a LOCA signal re-occurs.

Standby status can be acheived when all previous LOCA signals
have cleared and the sytem lcgic has been reset. Correct
operating procedure would be for the operator to attempt to
return all ECCS to their standby mode any time a system is being
secured; only when conditions such as the continued presence of a
LOCA signal prevent this operation would a system be stopped and

left in a non-standby mode.

If a LOCA signal persists, system flow can be terminated but the
system cannot be returned to standby status. A typical ECCS
system logic permits the operator to override the incoming
automatic start logic (from the persistent LOCA signal) by use of
either the "stop" position of the pump manual switch or the
"close" position of the system injection valve. Momentary
contact of either switch actuates logic elements which block the
incoming automatic ipitiation signal. Once blocked, the
automatic signal no longer controls pump or valve actiom and any
subsequent system operation will be dependent upon manual

operator actions.
An improperly secured system (eg: an injection valve closed but

system not returned to standty mode) will mot automatically

restart if a LOCA signal reoccurs.

— . —
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2.6

on Contro

BWR emergency system design is based oo the assumption that long term
control of the reactor will be completely dependent upon operator
actions. This long standing design philosophy has been consistently
applied to reactor control following both non-LOCA transient events
(such as turbine trip) and also to the complete spectrum of credible
loss of coolant accidents. A good example of this philosophy is the
complete manual control of the multiple operations required to
establish the long term post-LOCA containment cooling functions.
Post-LOCA containment cooling is a key safety fumction since it
prevents contaioment overpressurization and is thus required to

support long term cooling of the core.

Providing purely manual control of the long term BWR transients is
based on the thesis that the operator will ensure continued core
cooling. This manual approach is considered superior to provid.rg
the very complex equipment and controls that would be necessary for
comprehensive automatic ECCS restart capabilities during these

transients.

As an indication of the potential complexity of the control systems
that would be required, the following are some of the major long-term

transient considerations that would have to be accounted for.

1. In many cases, the station standby power sources do not have
sufficient capacity to permit all emergency systems to run
simultaneously. The plant operators must establish priorities
and make the necessary power assignment decisions. An example of
this process would be the decision to shut down ome or more of
the multiple ECCS in order to provide power to the emergency
service water pumps. This is clearly am appropriate actiomn for
the operators to take since the multiple ECCS will be providing
redundant core cooling and the essential service water system
must be activated if the containment cooling and pressure control

functions are to be established.

-l3=



Any scheme to automatically restart the ECCS in a vessel
injection mode would have to recognize and account for these
other essential post=-LOCA sctivities as well as recognize

unavailable or failed systems and equipment.

2. For many plants, operator acticm is required to ensure adequate
£CCS pump Net Positive Suction Head (NPSH) durinog events
involving elevated suppression pool temperatures. In most cases,
automatic ECCS system initiation does 2ot involve any system flow
control. Consequently the system vill operate at the maxizum
flow rate as vessel pressure reaches drywell pressure. This
operating mode is usually referred to as the run out condition
and it involves the most severe NPSH requirement at the pump
suction. NPSH conditioms can (in some cases) lea’ to pump
cavitation as the suppression pool water temperature ipcreases.
These undesirable NPSH situations are avoided by the plant
operator manually adjusting the system flow rate to design
values. Again, this aspect of design would have to be accounted

for in any scheme to provide auto-reinitiation capability.

3. Many 3WR transient and accident events invelve significact
release of reactor system emergy to the suppression pool which
increases the pocl temperature and containment pressure.

Control of these temperature/pressure copditions is achieved by
manually placing the LPCI/RHR system in the suppression pool
cooling mode. This LPCI/RHR mode, in conjunction with emergency
service water system operatiom, permits rejection of the excess
suppression pool emergy to the station ultimate heat sink. Much
of the equipment used for this cooling function is also used for
the LPCI ECCS mode of the RRR system. Any scheme to provide
automatic initiation of the ECCS system would either have to
bypass the LPCI system after it has been assigned to the
suppression pool cooling function or automatically realign the

equipment to the LPCI mode.

-l4~
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Consideration of the second option provides a good example of the
many practical difficulties associated with rectroactive
modification of BWR ECCS systems. Automatic realignment of the
RER system from the suppression pool cooling mode to the LPCI
mode would have to recognize the "as-built" characteristics of
the hardware involved. For example, the typical RHR pocl return
line va've is a 12 - 18 inch valve which would require 90
seconds to close whereas the LPCI injection line is a 12 - 24
inch valve which would open in 24 seconds. This represents a 3:!
valve closure period mis-match and any simultaneous sigoal to
realign the RER system would result in a significant period of
time during which the RHR pump would be supplyiog flow to both
flow paths. The RHR pumps are not designed for the excess duty
associated with this mode of operation: inadequate pump NPSH,
pump motor overloading and auxiliary power source overloading ere
potential problems that would have to be addressed. Clearly,
these types of hardware problems are not insurmountable bat would
have to be addressed as part of any rectroactive ECCS modifiection
program.* The iatent of this discussion of potential
difficulties is not to suggest that rectroactive ECCS system
logic changes are impossible but rather to highlight the mun-
trival hardware changes that may accompany any control system

logic redefinitions.

* Additiomal logic to avoid the valve timing mismatch requires additiomal

LPCI valve permissives and so adds to the probability of failure.
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BWR_Geometrv Considerations That Imnact Svstem Llogic

The BWR core and internals configuration are such that certain design
basis break locations and sizes do not permit complete post=-LOCA
reflooding of the core. For jet pump plants, very large ruptures in
the external recirculation system pipe allow the ECCS to reflood the
reactor vessel only to the elevation of the jet pump suction plane.
This elevation is at approximately 2/3 of the core height. However,
the actual water level inside the shroud is considerably higher due
to the existence of voids. For non-jet pump plants large
recirculation line breaks do not permit full reflooding of the core.
Adequate core cooling is achieved under these conditions for either
reactor type but the reactor water level can never be restored to the

ECCS initiation level.

This characteristic complicates any scheme to provide autcmatic
reinitiation of the ECC systems on low water level. For large breaks
in jet pump plants, inadequate core cooling would probably have to be
defined so as to be based on the 2/] core height level. This revised
definition would have to be in addition to the current imitiation
level which is conservatively identified as a water

elevation gbove the core. It is not clear what comparable
alternative signal could be used in the case in the nom~jet pump
plants. However, it is believed that the minimal need for (and
benefits of) providing automatic ECCS reinitiation for large BWR
recirculation line breaks does not justify the penalties associated
with the significantly more complicated control system that would be
required. In summary, the curremt ECCS logic is well suited to the
3WR geometry characterisitcs and no changes are required onm the basis

of the inadequacies in the current design.
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3. TYPICAL BVENTS INVOLVING ECCS INITIATION
Event Description
Typically analyzed BWR LOCA aad non~LOCA events are discussed in this

3.1

Section of the memorandum; the events have been treated genmerically.

In each case the emphasis is based on interactions between the LOCA

signal and the actions the plant operator can or must take to emsure

safe plant conditions. The event descriptions are based on curreot

ECCS control system logic.

The following events have been selected as representative BWR

trapsients:

1
.

L]
.

A design basis recirculation line break which will not permit
reflooding of the core above the 2/3 core elevation. This
accident is included as a base case to illustrate the reasons for

the existing system logic.

A small break not invelving significant less of reactor water
inventory. This accident will lead to high drywell pressure but

sot a low reactor water level ECCS imitiationm signal.

An intermediate size loss of coolant accident that involves some

core umcovery but with a subsequent reflooding of the reactor by

the ECCS.

Ao upset transient that produces a momentary reactor water
reduction and thus HPCS initiation on low water level but no high

drywell pressure LOCA signal.

Tables | through & show the major sequence of events for these four

transients.
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