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INTRODUCTION
PURPOSE

The purpose of this study was to verify that the effects of any
high energy line break (HELB) on any nonsafety-related control
systems in River Bend Station (RBS) do not result in an event
more severe than the events analyzed in Chapter 15 of the RBS
Final Safety Analysis Report (FSAR).

SCOPE OF STUDY

The scope of this HELB analysis was restricted to HELBs and their
impact on those components of nonsafety-related control systems
which could initiate a reactor transient. A list of such compo-
nents was developed based on the system elimination criteria pre-
sented in Section 2.1 and the component elimination criteria
identified in Section 2.2 of this report. HELB zones containing
both control systems components of interest and HELB locations
were defined using the appropriate Environmental Design Criteria
(EDC) zone maps as a guide, as described in Section 2.4 of this
report. Each HELB zone was analyzed, the results summarized, and
final conclusions and recommendations are presented in Sec-
tion 3.0,

SUMMARY

A systematic study has been conducted to determine the conse-
quences of postulated HELBs and their effects on nonsafety-
related control system components located in the affected zone.
The detailed analysis (Appendix D) describes each of the
postulated HELB events and their limiting effects on the reactor
parameters. The detailed analysis in Appendix D is summarized
in Section 3.0. With the exception of the loss of feedwater
heating exacerbated by a turbine trip, the effects of the
postulated HELB/control systems failures events are less severe
than the Unacceptable Results for Incidents of Moderate Fre-
quency - Anticipated Operational Transients presented in FSAR
Chapter 15. It is concluded that safe reactor shutdown is
ensured for all events postulated herein, and the consequences of
these events do not result in any significant risk to the health
and safety of the public.

METHODOLOGY

The following criteria and assumptions were used to develop the
scope of work for the subject HELB analysis:

¥ Identify all nonsafety control systems and components which
could impact the critical reactor parameters (e.g., water
level, pressure, critical power ratio).

2. Identify high energy lines and their postulated break loca-
tions and evaluate consequences.
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3. Identify the plant zones which contain both HELB locations
and control systems components determined in Item 1 above.

4. Postulate pipe breaks in each of the zones defined, deter-
mine which control systems components are affected, and
analyze the consequences of failure of the control systems
components.

. Combine the effects of the HELB with potential, simultaneous
malfunctions of control systems compcnents in the postulated
HELB zone and determine the effects on the critical reactor
parameters.

6. Verify that the effects oa critical reactor parameters are
enveloped by the analyses in Chapter 15 of the FSAR.

y 3 Identify any postulated events that are beyond Chapter 15
analyses and recommend corrective actions.

- SYSTEM ELIMINATION

All nonsafety-related control grade systems which may affect the

critical reactor parameters have been included in the HELB anal-

ysis, and the following elimination criteria were applied to ex-
clude some of the systems. Some safety-related systems with

a postulated HELB of QA Category I piping leading to failure of

nonsafety grade control components, such as the residual heat

removal system, have also been included in the analysis. The
elimination criteria and bases identified for RBS are as follows:

Elimi-

nation

Criteria Basis

N1 Nonelectrical systems, i.e, mechanical and struc-
tural systems comprised only of structural steel,
piping, tanks, cranes, and similar equipment.

N2 Instrumentation systems with no direct or indirect
controlling function, such as the annunciator sys-
tem. Instrumentation and dedicated inputs to the
process computer, as well as the computer itself,
are excluded.

N3 Control systems that interface or interact with the
reactor operating system bat have no direct or in-
direct effect on reactor par-ameters, such as venti-
lation systems.

N4 Control systems that do not interact or interface
with reactor operation or reactor parameters either
directly or indirectly, such as c~ommunications,
lighting, etc.
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2.2

N5 Systems which are used during shutdown or refueling
mode.
N6 Electrical systems and components involved in power

distribution or transformation the loss of which
will not impact the reactor parameters or safety
system performance.

N7 All safety-related systems, without high energy
lines or with high energy lines away from control
components.

A list of all systems with the elimination criteria identified is
included in Appendix A.

COMPONENT ELIMINATION

Instruments and components for those systems which are eliminated
under system elimination criteria are excluded from the list of
plint components.

The following elimination criteria are applied to the remaining
components to arrive at the final list of components considered
in the detailed HELB analysis. The appropriate system piping and
instrumentation diagrams and elementary diagrams have been used
to aid in this elimination.

1. Mechanical components (e.g., structural steel, tanks, pipes,
valves) are not considerei control systems components sub-
ject to failure. However, instrument taps and tubing for
components of interest, which may be physically located on
mechanical components, are included.

2. Instruments and other dedicated inputs to the process com-
puter are eliminated.

: Components that provide on.y position status information and
do not perform any control function are eliminated. This
includes position switches on air- and motor-operated valves
which are not interlocked with other equipment.

4. Components that provide cnly indication and/or inputs for
alarms or recording devices are eliminated.

In general, initiating type control components, such as elements,
switches, transmitters, controllers, and converters, are included
in the detailed HELB analysis, along with their related taps and
process tubing. Motor control centers (MCC) in the affected
zones were considered as components subject to failure and were
reviewed for MCC-mounted control components or power supply to
components of interest. No nonsafety grade control system com-
ponent in this analysis is mounted in or powered directly from an
MCC, and MCCs were, therefore, eliminated.
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A list of components which have been considered for analysis
based on the above criteria and their control functions are in-
cluded in Appendix B.

HIGH ENERGY PIPE CRITERIA

The criteria for determining high energy lines used in the study
were based on criteria established in Section 3.6 of the RBS
FSAR. High energy piping is defined as those fluid systems that
during normal plant conditions, either are in operation or are
maintained pressurized under conditions where either or both of
the following are met:

s Maximum operating temperature exceeds 200°F
- Maximum operating pressure exceeds 275 psig

Those high energy lines that operate above these limits for less
than 2 percent of the time and are required to perform their in-
tended function are classified as moderate energy lines and,
therefore, are excluded from the scope of this study. Piping
whose diameter is 1-in. NPS or smaller is also excluded.

A list of all the high energy lines considered for this analysis
is included in Appendix C.

ZONE DETERMINATION

For the purpose of this analysis, the EDC zone map was used for
identifying normal operating environmental zones. These EDC
zones were subdivided into HELB zones which are open areas
bounded by walls, ceiling, floors, etc. Each HELB zone is
uniquely identified. Certain HELB zones extend between eleva-
tions because some floor elevations consist of open grating or
a hoist opening is common to all the floors.

Though the turbine enclosure is divided into discrete zones with
unique identification, it was determined during plant walkdown
that the doors are not sufficiently pressure tight. A HELB event
in a small cubicle can conceivably blow out the door and the
temperature transient may fail all nonsafety grade instruments in
the adjoining larger volume zone. However, a pipe break in a
large-volume 2zone will not impact its neighboring cubicled zone
because the larger volume and more outlets associated with it
provide easier alternate paths of energy dissipaticns. These
considerations have been factored into this analysis by combining
the following zones:

Zones XV and VIII combined for a break in Zone XV
Zones XVI and VIII combined for a break in Zone XVI
Zones XI and I combined for a break in Zone XI
Zones XII and I combined for a break in Zone XII
Zones V and VIII combined for a break in Zone V
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6. Zones VI and VIII combined for a break in Zone VI
;i Zones XX and VIII combined for a break in Zone XX
8. Zones 13 and 15 combined for a break in Zone 13

Zone 16 with low temperature, high-pressure condensate (CND) and
condensate demineralizer (CNM) system piping only will not
similarly impact the adjoining Zone VIII and has, therefore, been
excluded from the foregoing consideration. For the same reasons
CND, CNM, and CNA (auxiliary condensate) system HELB events have
been excluded from the zone interaction listed above.

The sacrificial approach used througout the analysis assumed that
any HELB within a defined zone would impact all control system
components in the zone. Because of the large area covered by
Zones III and VIII, the potential impact of a line break was
further analyzed to verify if a break at one end of the turbine
building can realistically fail nonsafety grade components
locared at the other end with intervening barriers, such as
pipes walls, turbine casing, etc. It was determined that in the
condenser and heater bay areas, a pipe break may affect the
componeats in only a confined portion of an "architecturally"
defined zone. While the distance between :the postulated break on
high energy line and control components precludes the possibility
of physical damage to components due to pipe whip and jet
impingement, the bays allow for the adverse environment
associated with the break to spread throughout the condenser or
heater bay, which is a large open zone, minimizing the environ-
mental effects.

Therefore, even though no air/steam/water boundary exists in the
condenser and heater bay areas, the above consideration has been
used in the analysis of Zomes III and VIII and the sacrificial
approach applied within the confines of the zone determined
above.

For the reactor enclosure, a list of the nonsafety components
which affect the reactor parameters was made. The locations of
the components were then checked to determine whether these
components are affected by any HELB event in their vicinity, and
the consequence of their failure was analyzed. The only high
energy line which is found to affect any nonsafety grade control
component belongs to the control rod drive system at the 114 ft
0 in. level, and based on the zone criteria outlined above, the
reactor enclosure was divided into two zones, Cl and C2.

Reactor core isolation cooling (ICS) (steam side), reactor water
cleanup (WCS), and residual heat removal (RHS) (steam condensing
mode) system piping are the only sources of HELB events in the
auxiliary building and are capable of producing temperature
transients to fail all nonsafety grade instruments in the zones
identified in the EDC report. A review of the relevant drawings
identified six zones to be considered for analysis.
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All areas of the radwaste, diesel generator enclosures, and con-
trol building were eliminated from analysis due to the absence of
high energy lines in these areas. The main steam tunnel has also
been excluded because it contains no nonsafety grade instruments.
The auxiliary boiler enclosure has been eliminated because it
contains auxiliary steam system components, and a HELB failure
can lead to a single system failure only.

The fuel handling building has some control components at eleva-
tion 70 ft 0 in. in the vicinity of high energy piping associated
with the control rod drive (CRD) system and are therefore subject
to failure due to a HELB event in the CRD system. However, the
control components also belong to the CRD system, and a HELB
event will result in a single system failure. The fuel handling
building has therefore been eliminated.

28 PIPE BREAK LOCATION AND EFFECTS

2 T | Pipe Break Location

The high energy pipes identified in Appendix C are assumed to
break at all locations where control systems components of
interest (as defined in Section 2.2) are physically located in
the same zone as the high energy piping, unless piping runs sub-
ject to high stress have been specifically identified and ana-
lyzed as a result of the studies in FSAR Section 3.6. Piping
evaluated by means of previous HELB studies (see FSAR Sec-
tion 3.6) is considered to break as defined in those studies.
Only one pipe break is postulated to occur at any time and only
during normal plant conditions. As part of the detailed analysis
described in Appendix D, the worst case combination of a specific
HELB and consequential control systems failures is examined for
the reactor in the limiting condition for that po-tulated event.

- i P Pipe Break Effects

Pipe breaks and consequential control systems failures are eval-
uated considering the effects of pipe whip, jet impingement, and
adverse environment on the control systems components. The ef-
fects associated with any adverse environment (increasing humid-
ity, temperature, pressure, radiation) are enveloped by employing
the sacrific.al approach. The sacrificial approach assumes that
any HELB witrin the defined zone would adversely impact all con-
trol systems components in the zone. Using this approach, en-
vironmental effects are enveloped in the detailed analysis pre-
sented in Appendix D.

The turbine generator electrohydraulic system (TMB) is a high
pressure, low temperature system with a limited volume of EH
liquid maintained in high pressure by a small capacity pump. It
is inconceivable that a pipe break in this system will incapa-
citate all nonsafety grade instruments in the zones of TMB system
pipe routing, and an exception to the sacrificial approach in
this case is considered justified. Direct jet impingement or
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2.5.3

2.5.4

2.6

&7

lirect pipe whip will be considered as the only causes of failure
for those nonsafety grade instruments that are within such
bounds.

Pipe Whip Considerations

Movement of a circumferentially broken pipe is assumed to occur
in the direction of the jet rcaction waile the pipe hinges at the
nearest rigid support, anchor, or penetration, producing an arc
of motion. The pipe is allowed to move in an arc with a radius
from the break to the hinge point, and motion is assumed to be
limited by pipes of equal or greater diameter or reinforced con-
crete walls, floors, or columns. The whipping pipe is assumed
capable of incapacitating aany control systems components within
the arc of motion. The sacrificial approach envelops these pipe
whip considerations.

Jet Impingement Considerations

Jet impingement is considered for both circumferential and longi-
tudinal breaks. The basic approach assumed is that the jet from
a postulated break is sufficient to fail all impacted components
within the jet cone of influence, except in those areas where
major structures provide natural barriers. The sacrificial ap-
proach used in this analysis envelops these jet impingement con-
siderations.

PLANT WALKDOWN

Preliminary zone maps for the reactor, turbine enclosures, and
auxiliary building were used for the walkdown. The plant walk-
down was performed to accurately define appropriate zones, giving
due consideration to wall heights, location of doors, wall
openings, etc.

The present study is based on the assumption that the location of
the control components and their associated taps, tubing, and the
high energy lines are correctly represented in the referenced
drawings. Field or subsequent design changes may affect loca-
tions of a small percentage of these components, and a second
plant walkdown will be conducted to verify the assumption. This
walkdown will also be used to establish those instruments which
are affected by a HELB in the turbine generator EH fluid system
referred to in Section 2.5.2. Any significant changes as a
result of the walkdown will be incorporated in a later revision
of the study.

HELB ZONE ANALYSIS

The detailed analysis was performed on a zone basis. The follow-
ing description is representative of the analysis performed for
each HELB zone. Appendix D, which presents the details of the
analysis for each zone, follows this format.
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3.0

1. High Energy Systems

Under each zone, the line for each system is listed based on
its function. Each high energy line was reviewed Lo
determine the effects of a piping failure upon its own
system. This is done for each high energy line or group of
lines having the same function independently, since only a
single pipe break is postulated as the initiating event.
The effect of the break itself on reactor parameters was
examined and compared with the bounding FSAR Chapter 15,
where appropriate.

Due consideration has been given to interactions between
adjacent zones as explained in Section 2.4.

- Control Systems

A list was made of all control systems components within the
zone on a system basis. Where control components were
grouped together, they have similar system failure effects.
The failure mode(s) of each component or group of components
and the effects of their failure on all controlled compo-
nents were reviewed. Controlled components are assumed to
operate in the worst possible mode as a result of single or
group of components’' failure, and this mode has been identi-
fied in the analysis. Where the worst mode is not readily
discernible, all failure modes and their consequences have
been analyzed.

k Combined Effects

The postulated piping failure for each HELB in the zone was
examined in combination with the resulting worst case fail-
ures of control systems components in the zone to determine
whether any combination of possible failures could
exacerbate the postulated HELB. The sacrificial approach
was used, and the worst case combined HELB and possible
consequential control systems failures were defined and
analyzed. The consequences of these events were compared to
the accident and transient analyses presented in FSAR
Chapter 15, which include discussions of a single additional
active component failure to ensure that they are less severe
than the existing analyses.

CONCLUSIONS AND RECOMMENDATIONS

The detailed analysis of Appendix D presents a thorough dis-
cussion of the analysis performed for those zones of the Turbine
Enclosure, Reactor Enclosure, and Auxiliary Building which
required evaluation under the criteria set in Section 2.0. The
sacrificial approach, as outlined in Section 2.7, with the
exception noted in Section 2.5.2, has been strictly applied, and
conservative assumptions have been made to all analyses of system
failure. No credit has been taken for operator action in any
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event beyond those already assumed in the existing FSAR
Chapter 15 analyses.

The worst case combined effects of the postulated HELB and
consequential control systems failures have been examined and
detailed in the Combined Effects section of Appendix D for each
zone or related zones. In many cases, the postulated HELB is not
exacerbated by any combination of control systems failures in the
zones. In some cases, control system component failures had
insignificant effect on the controlled system and no further
analysis was made. The applicable bounding FSAR Chapter 15 event
has been alluded to in the Combined Effects section of Appendix D
for cach zone where appropriate. These FSAR sections include the
discussion of the effects of a single additional active component
failure and conclude that the combined consequence of tailure is
less severe than the existing analysis (i.e., bounded events).

The following conditions as a result of pipe break are listed
below. These conditions can occur individually or in .ombination
as described under Combined Effects in Appendix D.

b Turbine trip due to a loss of condenser vacuum.

& Turbine trip due to high vibration.

3 Turbine trip due to a high water level in the moisture
separator.

4. Loss of feedwater flow due to a gradual loss of condensate
inventory.

5. Complete loss of feedwater.

6. Loss of one or more reactor feed pumps.
;1 Partial loss of feedwater heating.

8. Loss of RCIC pump.

9. Loss of one RCS pump.

10. Combination of hypothesized conditions.

Each of these conditions is analyzed below to determine the
overall consequences on reactor parameters.

1. A loss of main condenser vacuum could possibly result either
from a break in a high energy line leading to the condenser
or steam jet air ejector or from a break in one of the
turbine sealing steam supr lrnes, allowing air leakage at

the low-pressure turbir aft seals. A loss of sealing

steam would produce i more gradual loss of condenser

vacuum than would ; - ¢ in a line from the condenser.
C4/12210/457A/4YH 9



Both conditions would lead to a turbine trip situation,
which is bounded by Chapter 15.2.5 of the FSAR.

A turbine trip due to high vibration as a result of water
induction could also lead to a "turoine trip with bypass"
situation, since the bypass would not be affected and would
operate as required.

A turbine trip could occur as a result of a high level
signal from the moisture separator. This could occur either
as a result of an actual high level or from a malfunctioning
of the moisture separator high level switches. This would
also result in a turbine trip with bypass situation.

A loss of feedwater flow could result when a gradual loss of
condensate occurs. Any high energy steam or water line
break which could result in a loss of condensate at a rate
which would exceed the maximum available condensate makeup
is assumed to result in a gradual reduction in condensate
inventory. The low hotwell level «could wultimately
trip feedwater pumps on low suction pressure.

A complete loss of feedwater would result when one of the
main condensate or feedwater lines is assumed to rupture.
The feedwater pumps would no longer be able to feed the
reactor vessel, which would quickly lead to a reactor scram
on low water level. This loss of feedwater accident (LOCA
event) is bounded by Chapter 15.2.7 of the FSAR.

A loss of one reactor feedwater pump would result in
no adverse consequences on reactor parameters. The
remaining RFP would automatically operate to supply
70 percent of the normal feedwater flow to the reactor. The
reactor recirculation pumps and the main turbine would
receive a signal to run back at this time. Steam flow and
power output would be reduced to the 70-percent level.

A partial loss of feedwater heating could occur when:

a. Steam extraction lines to heater are broken.

b. Drain lines are ruptured.

[ Heater controls are adversely affected.

d. Feedwater/condensate is bypassed around heater.
e. A heater string of one train is isolated.

The largest possible reduction in feedwater temperature
postulated assumes that the first through sixth feedwater
heaters of one train and the first point heater of the other
train are out of service, resulting in loss of feedwater
heating energy. The reduction in feedwater temperature up
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10.

to 100°F would cause a gcadual increase in reactor power
level, which failing operator action, could eventually lead
to a reactor trip.

Loss of reactor core isolation cooling pump can result due
to a break in the RCIC steam piping, but the break is
automatically isolated by resultant high ambient temperature
sensors, which are not postulated to fail (QA Category I).

Tripping a single reactor recirculation pump due to a
failure of instrumentation requires no safeguard or pro-
tection system operation as analyzed in FSAR Chapter 15.3.

The worst hypothesized combination of the above conditions
can occur from a pipe break within the turbine building,
which may simultaneously cause a partial loss of feedwater
heating (condition 7) and a turbine trip (condition 1 or 2)
if the appropriate controls are disabled, leading to
improper valve positioning.

The reduction in feedwater inlet temperature causes a
gradual rise in reactor power, and depending upon the
specific timing of the event, the turbine trip may occur at
a reactor power elevated between the operating value and the
trip level. It has been concluded that the occurrence of
this event is highly unlikely. This conclusion is based in
part on consideration of the probability that a combination
of the following worst case conditions occurs concurrently:

a. The worst case pipe segment breaks on the most
important line.

b. Pipe whip of jet impingement can strike all targets
in an area and cause failures in worst case modes.

| Breaks occur at worst case locations.

d. Both turbine trip and reactor high power-level trip
occur at appropriate (i.e., worst cases) times.

Should the unlikely worst case combined sequence occur, the
reactor may experience for a short time a change in critical
power ratio (CPR), which is not covered under existing FSAR
Chapter 15 analyses for the Unacceptable Results for
Incidents of Moderate Frequency - Anticipated Operational
Transients. This transient condition will be analyzed and
the results included in a later revision of this report.

All other combinations of the first nine conditions result
in effects which are bounded by previously reported
transient conditions as analyzed in FSAR Chapter 15 and
noted in Appendix D. It is concluded that the hypothesized
HELB, with resulting effects on control systems, poses no
significant risk to the health and safety of the public.
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Therefore, no further accident analvsis

modification is necessary
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Environmental Design Criteria for River Bend Station,
Revision 2

2 U.s. Nuclear Regulatory Commission, IE Information
Notice 79-22, Qualification of Control Systems

< P U.S. Nuclear Regulatory Commission Safety Evaluation Report
for River Bend Station dated May 1984, Chapter 7.7.2.1

4. U.S. Nuclear Regulatory Commission, Standard Review Plan
Determination of Break Locations and Dynamic Effects
Associated With “"he Postulated Rupture of Piping, Sec-
tion 3.6.2, Branch iechnical Position MEB 3-1, 1981

S Stone & Webster Engineering Corporation and GE docuverts
& Flow Diagram List (attached)
b. Logic Diagram List (attached)
c. Elementary Diagram List (attached)

d. Loop Diagram List (attached)

i Instrument Drawing List (attached)
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System System *Elimination
Code Numbe r Criteria
ABD 10-6 NG
ABF 10-2 N4y
ABH 13-11 N4
ABM 10-1 Ni
ANN - N2
ARC %=1 -

ASR 3-10 N3
BCS 9-8 -
BYS 24%-13 -
cce 9-1 -
ccs 9-17 -
CEC - N6
CES - N6
CMS 33-2 N2
CNA -y =
CND b-7 -
CNM 4= -
CNS 4-3 -
CcPM 21-24 N7

*More than one criteria may be applicable in some cases.

ch-12210-3260 02/13/85

PPENDIX A
Page

System Description
BOP_SYSTEMS

Auxiliary Boiler Blowdown
Auxiliary Boiler FOW and CNDS
Chemical fFeed ~ Auxiliary Boiler
Auxiliary Boiler Steam
ANN Input

Condenser Air Removal
Auxiliary Steam - Radwaste
Bearing Cooling Water System
Battery System

Reactor Plant Component Cooling Water
Turbine Plant Component Cooling Water
Electrical Equipment - Control Room
Electrical Equipment - Local
Containment Atmosphere Monitoring
Auxiliary Condensate
Condensate Demineralizer
Condensate

Condensate Makeup/Drawoff
Hydrogen Mixing

A-1
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APPENDIX A (Cont)

System System *Elimination

Code Numbe v Criteria System Description

21=-21 N7 Containment Hydrogen Purie

Cold Reheat

High-Pressure Core Spray (L22)
Low=Pressure Core Spray (E21)
Circulating Water

Radwaste Building Equipment Drains
Reactor Building Equipment Drains
Turbine Buriding Equipment Drains

fvel Building Floor Drains

Stanaby Diesel Gen Building Floor Drains
Miscellaneous Building Floor Drains
Reactor Building Floor Drains

fTurbine Building Floor Drains

Radwaste Building fFloor Drains

Drywell Cooling

Moisture Separator vents and Drain
Moisture Separator RHIR vents and Drains
furbine Building Miscel laneous Drains
Domestic Water

Standby Diesel Generator Air Startup
Standby Diesel Generator Fuel

Standby Diesel GCenerator Lube Oi1l System

A-2
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APPENDIX A (Cont)

Page 3 of 9

System System *Elimination
Code Numbe r Criteria System Description

£EGS 24-9 N7 Standby Diesel! Generator Protection 2.34
EGT 24-9 N7 Standby Diesel Generator Jacket Water 2.3
EJS 24-11 N7 Standby Station Service Substation 2.36
ENB 2h=13 N7 Standby Battery System 2.37
ENS 24-9 NT Standby Station Service Supply Breakers 2.38
€SS =N - fxtraction Steam 2.39
EXS - N6 Main Generator Excitation System 2.40
FOF 8-10 LY Engine Driven Fire Pump Fuel 0il 2.u41
fFPG 15-% N Fire Protection - Halon 2.42
FPH 15-2 NAi fire Protection - High-Pressure Carbon Dioxide 2.43
FPL 15-3 Ni fire Protection - Low-Pressure Carbon Dioxide 2.u44
FPW 15=1 Ny fire Protection - Water 2.45
Fwi -3 - FOW Pump and Drive Lube 0il 2.u6
FWR 6-3 - FDOW Pump Recirculation 2.u7
WS 6-1 - feedwater System 2.48
GMC 16-8 - Generator Stator Cooling Water 2.49
GMH 16-7 - Generator Hydrogen and Carbon Dioxide 2.5%0
GML 16-10 - Generator lLeads Cooling 2.91
GMO 16-6 - Generator Seal 0il 2.52
GSN 14-1 Ni Nitrogen 253
GT1S 27-15 N7 Standby Gas Treatment 2.54
HCS 27-13 N7 DBA Hydrogen Recombiner, Hydrogen Ignitors 2.5
A-3
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System System
Code Number
HDH 6-6
HDL §-2
HRS 3-3
HVC 22-9
HVF 22-6
HVI 22-29
HV.) 22-30
HVK 22-12
HVL 22-11
HVN 22=-1h
HVO 22-10
Hve 22-1
HVR 22-1
HVS 22-39
HV1 22-3
HVW 22-5
HVY 22-8
IAS 12-1
ICS 27-6
HA -
IHC -
IHS 24-13

ch=12210-3260

*Elimination

APPENDIX A (Cont)

Page 4 of 9

A-4

02/13/85

152

Criteria System Description
- High-Pressure FDW Heater Drain 2.56 !
- Low=-Pressure FDW Heater Drain 2.57
- Hot Reheat 2.58
N3 Control Building Air-Conditioning 39
N3 fuel Building Ventilation 3.2
N3 Auxiliary Boiler Room Ventilation 3.3
N3 water Treaiment Building Ventilation 3.4
N7 Control Building Chilled Water 39 |
N3 Service Building A/C, Warchouse Extension, PAP 3.6
N3 ventilation Chilled Water 3.7
N3 Office Building A/C 3.8
N3 Standby Diesel Gen Building Ventilation 3.9
N3 Reactor Building Ventilation 3.0
N3 Auxiliary Control Blidg - Air-Conditioning 3.
N3 Turbine Building Ventilation 3.12
N3 Radwaste Building ventilation 3:.%3
N3 Yard Structure vVentilation 3.14
- Instrument Air 3.15%
- Reactor Core Isolation Cooling (ES1) 3.6
N2 Annunciator System 3.17
N2 Information System-Computer 3.18
N2 Information Batt System 3=



APPENDIX A (Cont)

System System *Elimination
Code Numbe Criteria System Description

10 BOP LOCA Initiation/lsolation
Personnel Air Locks
Containment Leakage Monitoring
Turb GCen 0il Conditioning and Storage
Loose Parts Monitoring System
Penetration vValve lLeakage Control
Radioactive Liguid Waste
Main Steam Line Isolation Valve Seal (£E33)
Main Steam
Main Transformer Auxiliar
Makeup Water
Normal! Station Service - Substation
Normal Station Service - 4-kV Supply
Normal Station Service - 13 .8-kV Supply
Offr-Gas (N&4)
Sanitary Drains
Reactor Coolant Recirculation (B33)
Control! Rod Drive
Residual Heat Removal (E12)
Radiation Monitor
Remote Shutdown System

Air




wvstem *Elimination
Number Criteria

N2

N2

APPENDIX A (Cont)

Page 6 of

System Description

Bypass and Inoperative Indication

Post Accident Monitoring
fuel Poo! Cooling and Purification
fuel Transfer System
Standby Liquid Contro! (Ch1)

Stn Serv XFMR Hi=-Side Line Protection
Generator Tr ps
Main Generator Protection
Station Gross and Net Generator Indication
Main XIMR High Side Line Protection
Main XFMR Protection
Reserve Station Service XFMR Protection
Normal! Station Service XFMR Protection
Unit Protection
Station Auxiliary Power XFMR Protection
Roof Drainage
storm and Waste wWater
Reactor Plant Sampling System
Turbine Plant Sampling System
Radwaste Building Sampling System
Supervisory System
FOW Heater Relief Drains and vVent:

A-¢

9




APPENDIX A (Cont)

wystem
Numbe r | stem Description
Stm Safetry
rvice Water
nchronizZing Standby Station Se
wynchronit Zing Main GCenerator
Zing
Normal Station Seq
id System
Seal and ¢
ng Gear
enera visory Instrument
1 ne enerat
Runhack

Generator Exhaust Hood ¢

Sp T

aind Turbine Building vents

Pr System

feed - Hypochlorite




APPENDIX A (Cont)

*Flimination
Criterma System Description
Clarifier System
Water Treating - Raw Water
Water Treating - Waste Water
»J0~-kV Switchyard Control

Plant Communications

Personne |l Access Hatch

Station Groumad ing -~ Instruments & Controls

Vibration & Loose Parts Monitoring

NSSS SYSTEMS

Reactor Protection ‘%'y"lo-'v' (RPS)
feedwater Control System

Reactor Recirculation Svstem (RCS)
Nuclear Boiler System

Nucliear Boiler Process Instrumentati:on
Jet Pump Instrumentation

Standby Liquid Contro

Reactor Water | eanup (RWCU) (Wl
Reactor Water Cleanup Filter Demin (RWCU/FD)
Neutron Monitoring System (NMS)
Contro! Rod Drive (CRD)

Process Radiation Monitoring System

A-8




APPENDIX A (Cont)

*Flimination
Criteria System Description

Automatic Depressurization System (ADS)

Low=Pressure Core Spray (LPCS) (CSC)
Residual MHeat Removal System (RHR) (RHS)
Reactor Core I1sol and Cooling System (RCIC)
Remote Shutdown System (RSS)
Leak Detection System
MHigh=-Pressure Core Spray System (( SH)
High=Pressure Core Spray Power Supply System
Main Steam Isolation Valve

wersing In=Core Probe (TI1P)

stem

»! Handling Platform and Jib
Refueling Platform and Auxiliary Platform
Inclined fuel Transfer
MSIV Seal System

Steam Bypass and Requlation




APPENDIX B

CONTROL COMPONENT LIST AND FUNCTIONS

Unless otherwise noted, all solenoid valves are mounted on the valve

Instruments marked with an

asterisk (*) in tag number are Seismic Category 1, but
JA Category 11

are functionally

(X, 9 through 12, and

16 have no nonsafety grade control

components.




CONTROL COMPONENTS

System Instrument Instrument /Device
Code Device 1D No Description/Function

1ARC-AOV3A Air Removal Pump 1ARC-PlA Suction Valve
1ARC-SOV3A

1ARC-AOV3B Air Removal Pump 1ARC-PIB Suction Valve
1ARC-SOV3B

furbine Plant Component Cooling Water Heat Exchanger Outlet Temperature Indicating Controller
Modulates 1CCS-TV104

furbine Plant Component Cooling Water Heat Exchanger Outlet Temperature Control Valve Maintains

CC System Temperature
Air Ejector Inter Condenser Outlec Flow Transmitter

Condensate Recirculation Flow Transmitter Modulates Valve 1CNM-FV114 to Maintain Minimum
Recirculation Flow and Provides Alarm and Indication Signal

Air Eiector Bypass Valve
[/P Converter for Air Ejector Bypass Valve 1CNM-FV112 Control
Reheater Drain Receiver 1DSR-TK1A High Water Leve! Drain Control Valve 1DSR-LV68BA Cont

Main Alternator Cold Air Temperature Sensor Operates Service Water Control Valve
ISWP-TV101 for Generator Hydrogen Coolers 1GMH-E1A through D

Main Alternator Cold Air Temperature Sensor Operaces Service Water Return Control Valve
I1SWP-TV113 for Generator Hydrogen Coolen IGMH-E2

Inlet Steam Pressure v Low Pressure Turbine Provides Controlling Signal for Main Steam Supply
Valve t Moisture Separators

Main Steam to Air Ejector Pressure Regulating Valve IMSS-PV144 Pressure Indicating Controller




CONTROL COMPONENTS

Zone No. 1|

System Instrument/ Instrument /Device
Code Device ID No. Description/Function

SVH ISHV-AOV36B Feedwater Heater 1CNM-ESR Vent Valve
ISVH-SOV36B

ISVH-AOV37B Feedwater Heater 1CNM-ESB Vent Valve
ISVH-SOV37B

1SVH-AOV38B Feedwater Heater ICNM-E6B Vent Valve
1SVH-SOV38RB

1SVH-AOV39B Feedwater Heater 1CNM-E6B Vent Valve
ISVH-SOV39B

IN6G-LVFO16A Condenser Drain A Valve and Solenoid Modulated by Off-Gas Condenser IN64-B002 Drain
IN64&-SOVFO16A Controller IN64-LCROOSA

IN64-LVFO16B Condenser Drain B Valve and Solenoid Modulated by Off-Gas Condenser IN64-B002 Drain
IN64-SOVFO16B Controller IN64-LCROOSB

ITMS-P/1X129 Low Pressure Turbine A Temp Converter for Exhaust Hood Spray Valve 1TMS-TVAOVWSV

ITMS-P/1Y129 Low Pressure Turbine B Temp Converter for Exhaust Hood Spray Valve 1TMS-TVAOVWSV

1TMS-TVAOVWSV Low Pressure Turbine Exhaust Hood Spray Valve
ITMS-TTX129 Low Pressure Turbine Exhaust Hood Spray Temperature Transmitter

ITMS-TTY129 Low Pressure Turbine Exhaust Hood Spray Temperature Transmitter




CONTROL COMPONENTS

Zone No. 111

System Instrument/ Instrument /Device
Code Device ID No. Description/Function

ARC 1ARC-AOV1A Air Ejector 1ARC-J1A, J2A Suction Valve
1ARC-SOV1A

1ARC-AOVI1B Air Ejector 1ARC-J1B, J2B Suction Valve
1ARC-SOV1B

LS5TM2-M101S1 Moisture Separator 1CRS-MSR1 Level Switch-Provides of 3 Logic Signals for Turbine Trip
LS5TM2-M101S2 Moisture Separator 1CRS-MSR1 Level Switch-Provides 2 of Logic Signals for Turbine Trip
LS5TM2-M101S3 Moisture Separator I1CRS-MSR1 Level Switch-Provides 2 of 3 Logic Signals for Turbine Trip
LS5THM2-M201S1 Moisture Separator 1CRS-MSK2 Level Switch-Provides of 3 Logic Signals for Turbine Trip
LS5TM2-M201S2 Moisture Separator 1CRS-MSR2 Level Switch-Provides 2 of 3 Logic Signals for Turbine Trip
LS5TM2-M201S3 Moisture Separator 1CRS-MSR2 Level Switch-Provides 2 of 3 Logic Signals for Turbine Trip

iDSM-LT75A Moisture Separator Drain Receiver 1DSM-TKIA Level Transmitter Inputs to "Normal" Level Control
Valve 1DSM-LV75A

1DSM-LT78A Moisture Separator Drain Receiver 1DSM-TK1A Level Transmitter Inputs to "High" Level Control
Valve 1DSM-LV78A

1DSM-LS77A Moisture Separator Receiver 1DSM-TK1A Level Switch Opens 1DSM-LV78A on Extremely High
Level in Tank

1DSM-LT75B Moisture Separator Drain Receiver 1DSM-TK1B Level Transmitter Functions Same as 75A for Tank B
1DSM-LT78B Moisture Separator Drain Receiver 1DSM-TK1B Level Transmitter Functions Same as 78A for Tank B
IDSM-LS77B Moisture Separator Drain Receiver 1DSM-TK1B Level Switch Functions Same as 77A for Tank B

1DSM-LIC78A Moisture Separator Drain Receiver 1DSM-TKIA High Water Level Drain Control Valve 1DSM-LV78A

Controller

C4/12210/476/4YH
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Zone No.

System
Code

DTM

Il

Instrument/
ID No.

Device

1DTM-AOV35A
1DTM-SOV35A

1IDTM-AOVSB
IDTM-SOVS5B

1IDTM-AOV32B
1DTM-SOV32B

1DTM-AOV3SB
1IDTM-SOV35B

1DTM-AOV41A
IDTM-SOV4 1A

1DTH-AOV41B
1DTM-SOV41B

IDTM-AOV118
1DTM-SOV118

1IDTM-LS187
IDTM-LT187

1DTM-LVX187
1DTM-SOVX187

1IDTM-LVY187
1IDTM-SOVY 187

IDTM-LS189

CONTROL COMPONENTS

Instrument /Device
Description/Function

Third Point Heater Extraction Line Drain Control Valve

Turbine Bypass Chest Drain Valve

Fourth Point Heater Extraction Line Drain Control Valve

Third Point Heater Extraction Line Drain Control Valve

First Point Heater 1FWS-ElA Extraction Line Drain Control Valve

First Point Heater 1FWS-EI1B Extraction Line Drain Control Valve

Steam Seal Evaporator (and Radwaste Reboiler) Extraction Line Drain Control Valve

IDTM-TK1 High Level Switch Opens 1DTM-LVX187 on High Level in Tank

Radwaste Reboiler Drain Receiver 1DTM-TK1 Level Transmitter Modulates 1DTM-LVX187

Radwaste Reboiler Drain Receiver 1DTM-TK1 High Water Level Control Valve (FO) With Solenoid Valves
Opens to Condenser at High Level in Tank

Valve (FC) With Solenoid;
in Fourth Point

1IDTM-TK1 Normal Water Level Control
Tank and Closes on High Level

Radwaste Reboiler Drain Receiver
Valve Modulates to Maintain Normal Water Level in
Heater 1CNM-E4A

1DTM-TK2 High Level Switch Opens 1DTM-LV¥189 or High Water Level in Tank




Zone No

System
Code

DTM

111

Instrument/
Device ID No

1IDTM-LVX189
1IDTM-SOX 189

IDTM-LVY 189
1DTM-SOVY 189

IDTM-LT189

1ESS-NRV16A
IESS-SOVX16A
1ESS-SOVY16A

IESS-NRV23A
1ESS-SOVX23A
1ESS-SOVY23A

IESS-NRV29A
IESS-SOVX29A
1ESS-SOVY29A

1ESS-NRV34A
1ESS-SOVX34A
IESS-SOVY34A

IESS-NRV16B
1ESS-SOVX16B
1ESS-SOVY 168

1ESS-NRV23B
IESS-SOVX23B
1ESS-SOVY23B

»

CONTROL COMPONENTS

Instrument /Device
Description/Function

Steam Seal Evaporator Drain Receiver 1DTM-TK2 High Water Level Control Valve (FO) With Solenoid;
Valve Opens to Condenser at High Level in Tank

Steam Seal Evaporator Drain Receiver 1DTM-TK2 Normal Water Level Control Valve (FC) With Solenoid
Valve; Modulates to Maintain Normal Water Level in Tank and Closes on High Level in Fourth Point
Heater 1CNM-E4A.

Steam Seal Evaporator Drain Receiver 1DTM-TK2 Level Transmitter Modulates 1DTM-LVY189

Fourth Point Heater Extraction Line Nonreturn Valve When Closed Prevents Overspeeding of

Turbine Due to Flashing on Turbine Trip

Third Point Heater 1CNM-E3A Extraction Line Nonreturn Valve-Functions Similar to NRV16A

Second Point Heater 1CNM-E2A Extraction Line Nonreturn Valve-Functions Similar to NRV16A

First Point Heater 1FWS-ElA Extraction Line Nonreturn Valve-Functions Similar to NRV16A

Fourth Point Heater 1CNM-E4B Extraction Line noureturn Valve-Functions Simiiar to NRV16A

Third Point Heater 1CNM-E3B Extraction Line Neanreturn Valve-Functions Similar to NRVI16A




Zone No

System
Code

11

Instrument /
[)P\-l\t' 11) No

IESS-NRV34B
1ESS-SOVX34B
1IESS-SOVY34B
IESS-PDT112
1ESS-NRV115

IESS-SOV115

IESS-NRV116
1ESS-S0OV116

1FWL-PS2A

1FWL-PS3A

1FWL-PS12A

IFWL-PS13A

1FWL-PS2B

1FWL-PS3B

IFWL-PS12B

1FWL-PS13B

1FWL-PS2C

1 FWL-PS 3t

IFWL-PS12(

CONTROL COMPONENTS

Inastrument /Device
Descript ion/Function

First Point Heater 1FWS-E1B Extraction Line Nonreturn Valve-Functions Similar to NRV16A

Third Point Extraction Steam and Main Steam Differential Pressure Transmitter-Allows Turbine
Generator Seal Steam Flow Either From Extraction Steam or Main Steam System

Steam Seal Evaporator ITME-EV1 Extraction Line Nonreturn Valve-Functions Same as NRVI16A

Steam Seal Evaporator 1TME-EV1 Extraction Line Nonreturn Valve-Functions Same as NRVI16A

»actor Feed Pump 1FWS-P1A Speed Increaser Lube 0Oil Pressure Switch Trips Pump at Low Pressure
eactor Feed Pump 1FWS-P1A Speed Increaser Lube 0il Pressure Switch Permits Pump to Start
actor d Pump 1FWS-PI1A Lube 0Oil Pressure Switch Trips Pump at Low Pressure

actor Feed Pump 1FWS-P1A Lube 0il Pressure Switch Permits Pump to Start

ractor Feed Pump 1FWS-P1B Speed Increaser Lube 0Oil Pressure Switch Functions Similar 1FWL-PS2A

»actor Feed Pump 1FWS-PIB Speed Increaser Lube 0Oil Pressure Switch Functions Similar to 1FWL-PS3A

»actor Feed Pump 1FWS-PIB Lube 0il Pressure Switch Functions Similar to PS12A
»actor Feed Pump 1FWS-P1B Lube 0il Pressure Switch Functions Similar to PS13A
sactor Feed Pump 1FWS-PIC Speed Increaser Lube Oil Pressure Switch Functions Similarx
»actor Feed Pump 1FWS-PIC Speed Increaser Lube 0Oil Pressure Switch Functions Similar

sactor Feed Pump 1FWS-P1C Lube 0il Pressure Switch Functions Similar to PS12A




CONTROL COMPONENTS

Zone No. 111

System Instrument/ Instrument /Device
Code Device ID No. Description/Function

FWL IFWL-PS13C Reactor Feed Pump 1FWS-PIC Lube 0il Pressure Switch Functions Similar to PS13A

FWR IFWR-FV2A Feedwater Pump 1FWS-PI1A Minimum Flow Recirculation Control Valve
IFWR-SOV2A

IFWR-FV2B Feedwater Pump 1FWS-PIB Minimum Flow Recirculation Control Valve
1FWR-SOV2B

1FWR-FV2C Feedwater Pump 1FWS-PI1C Minimum Flow Recirculation Control Valve
1FWR-SOV2C

IHDL-LS7A Sixth Point Heater 1CNM-E6A Water Level Switch Isolates Heater String A on High Water Level,
Opens Condensate Bypass Valve, and Provides Turbine RCIC Runback Signal

IHDL-LS8A Fifth Point Heater I1CNM-ES5A Water Level Switch Isolates Heater String A on High Water Level,
Opens Condensate Bypass Valve, and Provides Turbine RCIC Rumback Signal

IHDL-LS7B Sixth Point Heater 1CNM-E6B Water Level Switch Isolates Heater String A on High Level,
Opens Condensate Bypass Valve, and Provides Turbine RCIC Rumback Signal

IHDL-LS8B Fifth Point Heater 1CNM-ESB Water Level Switch Isolates Heater String A on High Level,
Opens Condensate Bypass Valve, and Provides Turbine RCIC Runback Signal

IMSS-FTX13A Steam Flow to Air Ejector Second Stage Flow Transmitter

IMSS-PT30A Main Steam to Moisture Separator Reheater 1CRS-MSR1 Pressure Transmitter Modulates Reheater
Steam Control Valves IMSS-PVRSLLV1 and PVRSHLVI

IMSS-PT30B Main Steam to Moisture Separator Reheater ICRS-MSR2 Pressure Transmitter Modulates Reheater
Steam Control Valves IMSS-PVRSLLV2 and PVRSHLV2

ISVH-AOV36A Feedwater Heater 1CNM-ES5A Vent Valve
ISVH-SOV36A




CONTROL COMPONENTS

Zone No. 111

System Instrument/ Instrument /Device
Code Device ID No. Description/Function

ISVH-AOV37A Feedwater Heater 1CNM-ES5A Vent Valve
ISVH-SOV37A

ISVH-AOV38A Feedwater Heater 1CNM-E6A Vent Valve
1SVH-SOV38A

ISVH-AOV39A Feedwater Heater 1CNM-E6A Vent Valve
1SVH-SOV39A

1B21-A0VF069/ Steam Line Outboard Drain Valve
SOVF069

1B21-A0VF033/ Steam Line Inboard Drain Valve
SOVFO033

1C85-PDSNOO2A Main Condenser Absolute Pressure (Vacuum) Trips Turbine or Low Condenser Vacuum
1C85-PDSNOO2B Main Condenser Absolute Pressure (Vacuum) Trips Turbine or Low Condenser Vacuum

C4/12210/476/4YH




CONTROL COMPONENTS

Zone No Vv

System Ianstrument/ Instrument /Device
Code Device ID No Description/Funclion

DTM 1DTM-AOV223 Steam Seal Evaporator (1TME-EV1) Vent Valve With Solenoid
DTM 1DTM-S0V223
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CONTROL COMPONENTS

Zone No. VIII

System Instrument/ Instrument /Device
Code Device ID No. Description/Function

1CCS-PIC111 CSS Supply Header Valve 1CCS-PV111 Controller
1CCS-PV111 CCS Supply Header Valve

ICNM-FT68A Reactor Feed Pump 1FWS-P1A Suction Flow Transmitter to Control Feedwater Flow Control Valve
1IFWR-FV2A and Generate Turbine Runback Signal on Low Pressure

1CNM-PT70A Reactor Feed Pump 1FWS-P1A Suction Pressure Transmitter Trips Pump on Low Pressure
1CNM-FT68B Reactor Feed Pump 1FWS-P1B Suction Flow Transmitter Similar to 1CNM-FT68A
1CNM-PT70B Reactor Feed Pump 1FWS-P1B Suction Pressure Transmitter Similar to 1CNM-PT70A
ICNM-FT68C Reactor Feed Pump 1FWS-PIC Suction Flow Transmitter Similar to 1CNM-FT68A
ICNM-PT70C Reactor Feed Pump 1FWS-PIC Suction Pressure Transmitter Similiar to 1CNM-PT70A
ICNM-1/P114 1/P Converter for Minimum Flow Recirculation Control Valve 1CNM-FV114 Control

1IDSM-LIC75A Moisture Separator Drain Receiver 1DSM-TKIA Normal Water Level Control Valve 1DSM-LV75A
Controller

1DSM-LV75A Moisture Separator Drain Receiver 1DSM-TK1A Normal Water Level Control Valve
1DSM-SOV75A

1DSM-LIC75B Moisture Separator Prain Receiver 1DSM-TK1B Normal Water Level Control Valve
1DSM-LV75B Controller

IDSM-LIC78B Moisture Separator Drain Receiver 1DSM-TKIB High Water Level Drain Control Valve
1DSM-LV78B Controller

1DSR-LIC65A Reheater Drain Receiver 1DSR-TK1A Normal Water Level Drain Control Valve 1DSR-LV65# Controller

IDSR-LIC65B Reheater Drain Receiver 1DSR-TK1B Normal Water Level Drain Control Valve 1DSR-LV65B Controller

C4/12210/476/4YH B-VIII-1




Zone No. VIII

System Instrument/
Code Device 1D No.
DSR 1DSR-LV65B
1DSR-SOV65B
DSR 1DSR-LIC68B
DSR 1DSR-LY68B
DT™ 1DTM-AOV12A
1DTM-SCV12A
DT™ 1DTM-AOV12B
1DTM-SOV12B
DTM 1IDTM-LIC187
DTM 1IDTM-LIC189
ESS 1ESS-NRV29B
1ESS-SOVX29B
1ESS-SOVY29RB
FWR 1FWR-1/P2A
FWR 1FWR-1/P2B
FWR 1FWR-1/P2C
GMC 1GMC-PS63-P96
GMC 1GMC-T363-T86
HDH THDH-LIC6A

C4/12210/476/4YH

CONTROL COMPONENTS

Instrument /Device
Description/Function

Reheater Drain Receiver 1DSR-TK1B Normal Water Level Drain Control Valve

Reheater Drain Receiver 1DSR-TK1B High Water Level Drain Control Valve 1DSR-LV68B Controller
Reheater Drain Receiver 1DSR-TK1B !/P Converter for Indication

Main Steam Header Drain Bypass Valve With Solenoid Valve Normally Closed and Remotely Opened
During Startup or Steam Lead Warmup

Main Steam Header Drain Bypass Valve With Solenoid Valve Normally Closed and Remotely Opened
During Startup or Steam Lead Warmup

Radwaste Reboiler Drain Receiver 1DTM-TK1 Normal/High Water Level Control Valves 1DTM-LVY187/
1IDTM-LVX187 Controller

Steam Seal Evaporator Drain Receiver 1DTM-TK2 Normal /High Water Level Control Valves
1DTM-LVY189/1DTM-LVX189 Controller

Second Poirt Nuclear Heater 1CNM-E2B Extraction Line Nonreturn Valve-Functions Similar to
1ESS-NRV16A in Zone 111

I/P Converter for Feedwater Pump 1FWS-PIA Minimum Flow Recirculation Control Valve

I/P Converter for Feedwater Pump 1FWS-PIB Minimum Flow Recirculation Control Valve

I/P Converter for Feedwater Pump 1FWS-P1C Minimum Flow Recirculation Control Valve

Stator Windings Cooling Water Inlet Pressure Switch Controls Generator Stator Cooling
Stator Cooling Water Inlet Temperature Switch Controls Generator Stator Cooling

First Point Heater 1FWS-E1A Normal Water Level Drain Control Valve 1HDH-LV6A Controller

B-VIII-2



CONTROL COMPCNENTS
Zone No. VIII

System Instrument/ Instrument/Device

Code Device ID No. Description/Function

HDH 1EDH-LIC26A First Point Heater 1FWS-E1A High Water Level Drain Control Valve 1HDH-LV26A Controller

HDH 1HDH-LIC6B First Point Heater 1FWS-EIB Normal Water Level Drain Control Valve 1HDH-LV6A Controller

HDH 1HDH-LIC26B First Point Heater 1FWS-E1B High Water Level Drain Control Valve 1HDH-LV26A Controller

HDL 1HDL-LT2A Fifth Point Heater Drain Receiver Tank 1HDL-TK1A Level Transmitter Controls "Normal" Water
Level Valve 1HDL-LV2A

HDL IHDL-LS22A Fifth Point Heater Drain Receiver Tank 1HDL-TK1A Level Switch Opens "High" Level Control
Valve 1HDL-LV22A

HDL 1HDL-LT22A Fifth Point Heater Drain Receiver Tank 1HDL-TKIA Level Transmitter Controls 1HDL-LV22A

HDL 1HDL-LT2B Fifth Point Heater Drain Receiver Tank 1HDL-TK1B Level Transmitter Similar to 2A

HDL 1HDL-1.S22B Fiftl, Point Heater Drain Receiver Tank IHDL-TKIB Level Switch Similar to 22A

HDL 1HDL-LT22B Fifth Point Heater Drain Receiver Tank 1HDL-TKIA Level Transmitter Similar to 22A

HDL 1HDL-LIC2A Fifth Point Heater Drain Receiver I1HDL-TK1A Normal Water Level Drain Control Valve
1HDL-LV2A Controller

HDL 1HDL-LV2A Fifth Point Heater Drain Receiver 1HDL-TKIA Normal Water Level Drain Control Valve Modulated
by 1HDL-TK1A Normal Water Level Signal

HDL IHDL-LIC3A Fourth Point Heater 1CNM-E4A Normal Water Level Drain Control Valve 1HDL-LY3A Controller

HDL 1HDL-LIC2B Fifth Point Heater Drain Receiver 1HDL-TK1B Normal Water Level Drain Control Valve

IHDL-LV2B Controller

HDL IHDL-LV2B Fifth Point Heater Drain receiver 1HDL-TKIB Normal Water Level Drain Control Valve Modulated
by IHDL-TKIB Normal Water Level Control

HDL IHDL-LIC3B Fourth Point Heater 1CNM-E4B Normal Water Level Drain Control Valve 1HDL-LV3B Controller
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Zone No. VIII

Third Point Heater 1CNM-E3A Normal Water Drain Control Valve 1HDL-LV2A Controller
Third Point Heater 1CNM-E3B Normal Water Drain Control Valve 1HDL-LV2B Controller
Second Point Heater 1CNM-E2A Normal Water Level Drain Control Valve 1HDL-LVSA Controller

I/P Converter For Third Point Heater 1CNM-E3A Drain Pump I1HDL-P1A Minimum Flow Recirculation

Second Point Heater 1CNM-E2B Normal Water Level Drain Control Valve 1HDL-LVSB Controller

I/P Converter for Third Point Heater 1CNM-E3B Drain Pump 1HDL-P1B Minimum Flow Recirculation

Fifth Point Heater Drain Receiver 1HDL-TK1A High Water Level Drain Control Valve 1HDL-LV22A

Fourth Point Heater I1CNM-E4A High Water Level Drain Control Valve 1HDL-LV23A Controller

Fifth Point Heater Drain Receiver 1HDL-TK1B High Water Leve! Drain Control Valve

Fourth Point Heater 1CNM-E4B High Water Level Drain Control Valve 1HDL-LV23B Controller
Third Point Heater 1CNM-E3A High Water Level Drain Control Valve 1HDL-LV24A Controller
Second Point Heater 1CNM-E2A High Water Level Drain Control Valve IHDL-LV25A Controller
Third Point Heater 1CNM-E3B ligh Water Level Drain Control Valve 1HDL-LV24B Controller
Second Point Heater 1CNM-E2B High Water Level Drain Control Valve 1HDL-LV25B Controller

Instrument Air Compressor 1IAS-C1A First Stage Air Temperature Switch

System Instrument/ Instrument /Device
Code Device ID No. Description/Function
HDL IHDL-LIC4A
HDL 1HDL-LIC4B
HDL IHDL-LICSA
HDL 1HDL-1/P20A
Valve
HDL 1HDL-LICSB
HDL IHDL-1/P2GB
Valve
HDL JHDL-LIC22A
Controller
HDL IHDL-LIC23A
HDL 1HDL-LIC22B
IHDL-LV22B Controller
HEL 1HDL-LIC23B
HDL IHDL-LIC24A
HDL IHDL-LIC25A
HDL IHDL-LIC24B
HDL 1HDL-LIC258
1AS 11AS-T52A
1AS 11AS-TS3A

C4/12210/476/4YH

Instrument Air Compressor 1IAS-C1A Lube Oil Temperature Switch
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Zone No. VIII

System Instrument/

MSS

Code Device ID No.
1AS 11AS-PS4A
1AS 1TAS-TS6A
IAS 11AS-TS28
IAS 1TAS-TS3B
IAS 1TAS-PS4B
IAS 11AS-TS6B
1AS 1TAS-TS2C
IAS 11AS-TS3C
IAS 1TAS-PS4C
IAS 1TAS-TS6C
IAS 1TAS-TS10A
IAS 11AS-TS20A
1AS 11AS-TS10B
IAS 11AS-TS20B
IAS 11AS-TS10C
IAS 11AS-TS20C

IMSS-FTX13B

C4/12210/476/4Y1

Instrument /Device
Description/Function

Instrument
Instrument
Instrumeat
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument

Tnstrument

CONTROL COMPONENTS

Air Compressor 11AS-C'A Lube 0il Pressure Switch

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Air

Compressor
Compressor
Compressor
Compressor
Compressor
Compressor
Compressor
Compressor
Compressor

Compressor

11AS-Cl. Cooling Water Jacket Temperature Switch
1IAS-C1B First Stage Air Temperature Switch
1IAS-C1B Lube 0il Temperature Switch

1IAS-C1B Lube 0il Pressure Switch

1IAS-C1B Cooling Water Jacket Temperature Switch
1IAS-CIC First Stage Air Temperature Switch
1IAS-C1C Lube 0il Temperature Switch

11AS-C1C Lube 0il Pressure Switch

1IAS-C1C Cooling Water Jacket Temperature Switch

1IAS-CI1A Aftercooler Air Discharge Temperature Switch

Dryer 1A Heater Temperature Switch

Compressor 1I1AS-C1B Aftercooler Air Discharge Temperature Switch

Dryer 1B Heater Temperature Switch

Compressor 1IAS-C1C Aftercooler Air Discharge Temperature Switch

Air Dryer 1C Heater Temperature Switch

Air Ejector Second Stage Steam Flow Transmitter
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CONTROL COMPONENTS

Zone No. VIII

System Instrument/ Instrument /Device
Code Device ID No. Description/Function
SVH 1SHV-AQOV25A Feedwater Heater 1CNM-E3A Vent Valve
1SVH-SO0V25A
SVH 1SVH-AOV25B Feedwater Heater 1CNM-E3B Vent Valve
1SVH-S0V25B
C33 1C33-LVF002 Startup Flow Control Feedwater Valve
1C33-SO0VF002
C33 1C33-1/PF002 I/P Converter for Reactor Flow Control Valve 1C33-LVF002
C33 C33-FTNOO2A Feedwater Flow Input to Summer. Recirc NPSH Interlock and Recirc LFHG Transfer Inputs
from FW Control System
C33 C33-FTNOO2B Feedwater Flow Input to Summer. Recirc NPSH Interlock and Recirc LFHG Transfer Inputs
from FW Control System
C85 1C85-PTN0OO1A Main Steam Pressure - Regulation Input Pressure to Regulator A
C85 1C85-PTNOO1B Main Steam Pressure - Regulation Input Pressure to Regulator B
TME ITME-PVSSAFV Steam Seal Header Backup Pressure Control Valve
T™ME 1THE-PCW2 Steam Seal Evaporator Outlet Header Pressure. Modulaies Valve 1TME-PVSSAFV
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CONTROL COMPONENTS

Zone No. XI

System Instrumeut/ Instrument /Device

Code Device ID No. Description/Function

DTM 1DTM-AOVS5A Air Fjector Inter Condenser 1ARC-E2A Isolation Valve
1DTH-SOVSSA

C4/12210/476/4YH B-XI-1




Zone No. XII

System Instrument/

Code Device ID No.

CONTROL COMPONENTS

Instrument /Device
Description/Function

DT 1DTM-AOVS5B
1DTM-SOVS55B
C4/12210/476/4YH

Air Ejector Inter Condenser 1ARC-E2B Isolation Valve
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Zone No. XII1

CONTROL COMPONENTS

System Instrument/ Instrument/Device

Code Device ID No. Description/Function

TML 1TML-PSPS1 TG Main Shaft Lube 0il Pump Suction Pressure
T™L 1THL-PSPS2A TG Main Shaft Lube 0il Pump Discharge Pressure
T™L 1TML-PSPS2B TG Bearing 0il Header Pressure

TML 1TML-PSPS3 TG Hain Shaft Lube 0il Pump Discharge Pressure
TML 1TML-PSPS4 TG Turning Gear Oil Pump Discharge Pressure

C4/12210/476/4YH
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Zone No. XV

System Instrument/

CONTROL COMPONENTS

Instrument/Device

Reheater Drain Receiver 1DSR-TK1A Normal Water Level Drain Control Valve

Radwaste Reboiler Drain Receiver 1DTM-TK1 Normal Water Level Control Valve

First Point Heater 1FWS-E1A Water Level Transmitter Controls "Normal" Level Control Valve
First Point Heater 1FWS-E1A Water Level Switch Closes Extraction Steam Valve 1ESS-MOV3A
and Nonreturn Valve 1ESS-NRV34A and Opens Extraction Steam Bypass Valve on High Level
First Point Heater 1FWS-E1A Water Level Switch Opens "High" Level Control Valve 1HDL-LV26A

First Point Heater 1FWS-E1A High Water Level Transmitter

First Point Heater 1FWS-E1A Normal Water Level Drain Control Valve

Fourth Point Heater 1CNM-E4A Normal Water Level Transmitter-Functions Similar to 1HDH-LT6A
Third Point Heater 1CNM-E3A Water Level Transmitter-Functions Similar to 1HDH-LT6A
Second Point Heater 1CNM-E2A Water Level Transmitter-Functions Similar to 1HDH-LT6A
Third Point Heater 1CNM-E3A Water Level Switch Stops Heater Drain Pump at Low Level

Third Point Heater 1CNM-E3A Level Switch Closes Extraction Steam Isolation Valve and Nonreturn

Fourth Point Heater 1CNM-E4A Level Switch Closes Extraction Steam Isolation Valve and

Code Device I No. Description/Functioan
DSR 1DSR-LV65A
1DSR-SOV65HA
DTM 1DTM-LVY187
1DTM-SOVY187
HDH 1HDH-LT6A
1HDH-LV6A
HDH 1HDH-LS7A
HDH 1HDH-LS26A
HDH iHDH-LT26A
HDH 1HDH-L.V6A
1HDH-SOV6A
HDL 1HDL-LT3A
HDL 1HDL-LT4A
HDL 1HDL-LT5A
HDL 1HDL-1S6A
HDL 1HDL-LS10A
Valve on High Level
HDL 1HDL-LS%A
Nonreturn Valve on High Level
HDL IHDL-LS11A

C4/12210/476/4YH

Second Point Heater 1CNM-E2A Level Switch Closes Extraction Steam Isolation Valve and
Nonreturn Valve on High Level
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Zone No

Systen
Code

HDL

XV

Instrument /

Device ID No.

IHDL-LV4A

IHDL-LV5A

1HDL-SOV5A

1HDL-FVZ20A
1HDL-SOVZ2PA

1HDL-FT20A

1HDL-LS23A

IHDL-LTZ23A

1HDL-LS24A

1HDL-LT24A

1HDL-LS25A

IHDL-LT25A

ISVH-AOV26A
ISVH-SOV26A

1SVH-AOV31A
1SVH-SOV31A

1SVH-AGV32A
1SVH-50V32A

1SVH-AOV40A
1SVH-SOV40A

C4/12210/476/4YH

CONTROL COMPONENTS

Instrument /Device
Description/Function

Third Point Heater I1CNM-E3A Normal Water Drain Control Valve Closes Extraction Steam Isolation
Valve Nonreturn on High Level

Second Point Heater 1CNM-E2A Normal Water Level Drain Control Valve With Solenoid

Third Point Heater 1CNM-E3A Drain Pump 1HDL-P1A Minimum Flow Recirculation Valve With Solenoid

Third Point Heater Drain Pumps 1HDL-P1A, PIB Flow Transmitter

Fourth Point Heater 1CNM-E4A High Water Level Switch Opens Heater Drain to Condenser
Fourth Point Heater 1CNM-E4A High Water Level Transmitter

Third Point Heater 1CNM-E3A Water Level Switch Similar to LS23A

Third Point Heater 1CNM-E3A Water Level Switch Similar to LT23A

Second Point Heater 1CNM-E2A Water Level Switch Similar to LSL3A

Second Point Heater 1CNM-E2A Water Level Transmitter Similar to LT23A

Feedwater Heater 1CNM-E3A Vent Valve

Feedwater Heater 1CNM-E4A Vent Valve

Feedwater Heater 1CNM-ES5A Vent Valve

ODrain Cooler 1CNM-DCL2A Vent Vaive




Zone No. XV
System Instrument/
Code Device ID No.
SVH 1SVH-AOV41A
I1SVH-SCV41A
SVH 1SVH-AOV42A
1SVH-SOV42A
SVH 1SVH-AOV43A
1SVH-SOV43A
SVH 1SVH-AOV4SA
1SVH- 50V45A
SVH 1SVH-AGV46A
1SVH-SOV46A
SVH 1SVH-AOVS 1A
1SVH-50V51A
SVH 1SVH-ACV52A
1SVH-SOV52A
C4/12210/476/4YH
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ONTROL CCHPONENTS

Instrument /Device
Description/Function

Drain Cooler 1CNM-DCL1A Vent Valve

Drain Cooler 1CNM-DCL1A Vent Valve

Drain Cooler 1CNM-DCL2A Vent Valve

Feedwater Heater 1FWS-E1A Vent Valve

Feedwater Heater 1FWS-E1A Vent Valve

Feedwater Heater 1CNM-E2A Vent Valve

Feedwater Heater 1CNM-E2A Vent Valve
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Zone No. XVI
System Instrument/
Code Device 1D No.
DSM 1DSM-LV7SB
1DSM-SCOV75B
HDH 1HDH-LT6B
HDH 1HDH-LS78B
HOH 1HDH-LS26B
HDH 1HDH-LT26B
HDH 1HDH-LV6B
1HDH-SOVoB
HDH 1HDH-LV26RB
1HDH-SOV26R
HDL 1HDL-LT3B
HDL THDL-LT4B
HDL THDL-LTSB
HDL IHDL-LS68
HDL IHDL-LS 108
HDLL 'HDL-LSYB
HDL 1HDL-LS11B
HDL IHDL-LV4B
NOTE:
C4/12210/476/4YHE

- W .

CONTROL COMPONENTS

Instrument /Device
Description/Function

Moisture Separator Drain Receiver 1DSM-TK1B Normal Water
Level Control Valve

First Point Heater 1FWS-E1B Water Level Transmitter
First Point Heater 1FWS-EIB Water Level Switch
First Foint Heater 1FWS-EIB Water Level Switch
First Point Heater 1FWS-EIB Water Level Transmitter

First Point Heater 1FWS-E1B Normal Water Level Drain
Control Valve

First Point Heater 1FWS-E1B High Water Level Drain Control Valve

Fourth Point Heater 1CNM-E4B Water Level Transmitter
Third Point Heater 1CNM-E3B Water Level Transmitter
Second Point Heater 1CNM-E2B Water Level Transmitter
Third Point Heater 1CNM-E3B Water Level Switch

Third Point Heater 1CNM-E3B Level Switch

Fourth Point Heater 1CNM-E4B Level Switch

Second Point Heater 1CNM-E2B Level Switch

Third Point Heater 1CNM-E3B Normal Water Drain Control Valve

All HDL System B instruments have similar functions as System A instruments in Zone XV.

B-XVI-1
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CONTROL COMPONENTS

Zone No. XVI
System Instrument/ Instrument /Device
Code Device ID No. Description/Function
HDL 1HDL-LVSB Second Point Heater 1CNM-E2B Normal Water Level Drain Control Valve
1HDL-SOVSB
HDL 1HDL-FV20R Third Point Heater 1CNM-E3B Drain Pump 1HDL-P1B Minimum Flow
1HDL-SOV20B Recirculation Valve
HDL IHDL-FT20B Third Point Heater Drain Pumps IHDL-PIC/PID Flow Transmitter
HDL 1HDL-LS23B ¥ourth Point Heater 1CNM-EB Water Level Switch
HDL 1HDL-LT23B Fourth Point Heater 1CNM-E4B Water Level Transmitter
HDL 1HDL-LS24B Third Point Heater 1CNM-E3B Water Level Switch
HDL 1HDL-LT24B Third Point Heater 1CNM-E3B Water Level Transmitter
HDL 1HDL-LS25B Second Point Heater 1CNM-E2B Water Level Switch
HDL 1HDL-LT25B Second Point Heater 1CNM-E2B Water Level Transmitter
SVH 1SVH-AOV26B Feedwater Heater 1CNM-E3B Vent Valve
I1SVH-SOV26B
SVH 1SVH-AOV318 Feedwater Heater 1CNM-E4B Vent Valve
1SVH-SOV31B
SVH 1SVH-AOV32B Feedwater Heater 1CNM-ESB Vent Valve
1SVH-S0V328
SVH 1SVH-AOV40B Drain Cooler 1CNM-DCL2B Vent Valve
1SVH-SOV40B
SVH 1SVH-AOV4 1B Drain Cooler 1CNM-DCL1B Vent Valve

ISVH-SOV41B

C4/12210/476/4YH B-XVI-2




CONTROL COMPONENTS

Zone No. XVI

System Instrument/ lastrument /Device

Code Device 1D No. Description/Function

SVH 1SVH-AOV42B Drain Cooler 1CNM-DCLIB Vent Valve
1SVH-SOV42RB

SVH 1SVH-AOV43B Drain Cooler ICNM-DCL2B Vent Valve
1SVH-S0V43B

SVH 1SVH-AOV4SB Feedwater Heater 1FWS-EiB Vent Valve
1SVH-SOV4SB

SVH 1SVH-AOV46B Feedwater Heater 1FWS-E1B Vent Valve
1SVH-50V46B

SVH 1SVH-AOVS51B Feedwater Heater 1CNM-E2B Vent Valve
1SVH-SOV518B

SVH 1SVH-AOVS52B Feedwater Heater 1CNM-E2B Vent Valve
1SVH-S0OV52B
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CONTROL COMPONENTS

Zone No. XIX
System Instrument/ Instrument /Device
Code Device ID No. Description/Function
CNM 1CNM-FV114 Condensate Minimum Flow Recirculation Control Valve
1CNM-SOVX114
1CNM-SOVY i 14
DTM 1DTM-AOVSPDV3 Main Steam Control Valve IMSS-HYVCVB Drain Valve
1DTM-SGV20DV3
HDH 1HDH-LV26A First Point Heater 1FWS-E1A High Water Level Drain Control Valve
1HDH-SOV26A
HDL 1HDL-LV2A Fifth Point Heater Drain Receiver 1HDL-TK1A Normal Water Level Drain Control Valve
HDL 1HDL-LV3A Fourth Point Heater 1CNM-E4A Normal Water Level Drain Control Valve
HDL 1HDL-LV22A Fifth Point Heater Drain Receiver IHDL-TK1A High Water Level Drain Control Valve
1HDL-SGV22A
HDL 1HDL-LV23A Fourth Point Heater 1CNM-E4A High Water Level Drain Control Valve
1HDL-SOV23A
HDL IHDL-LV22B Fifth Point Heater Drain Receiver 1HDL-TK1B High Water Level Drain Control Valve
1HDL-SOV22B
HDL 1HDL-LV23B Fourth Point Heater 1CNM-E4B High Water Level Drain Control Valve
IHDL-SOV23B
HDL 1HDL-LV24A Third Point Heater 1CNM-E3A High Water Level Drain Control Valve
IHDL-SOVX.24A
THDL-SOVY24A
HDL 1HDL-LV25A Second Point Heater 1CNM-E2A High Water Level Drain Control Valve
1HDL~-SOVX25A
1HDL-S0OVY25A
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CONTROL COMPONENTS

Zone No. XIX
System Instrument/ Instrument /Device
Code Device 1D No. Description/Function
HDL 1HDL-LV24R Third Point Heater 1CNM-E3B High Water Level Drain Control Valve
1HDL-SOVX248B
1HDL-SOVY248
HDL 1HDL-LV258 Second Point Heater 1CNM-E2B High Water Level Drain Control Valve
IHDL-SOVX258
1HDL-SOVY258
TMB 1TMB-TSTCO1 Fan 1TMB-HF1-H1 Thermal Cutout
TMB 1TMB-TSTCO2 Fan 1TMB-HF2-H2 Thermal Cutout
T™MB 1TMB-TS2 3HF Turbine Generator EH Fluid Reservoir Temperature Switch
TMB 1TMB-TS23HFX Turbine Generator EH Fluid Heater Monitor
T™B 1TMB-PSPS102 Turbine Generator EH Fluid Discharge Pressure Switch. At Low Pressure Allows Automatic Start
of TG EN Fluid Pumps 1HFPM-A and 1HFPM-B
TMB 1ITMB-PSPS103 Turbine Generator EH Fluid Discharge Pressure Switch. At Low Pressure Allows Automatic Start

of TG EH Fluid Pumps 1HFPM-A and 1HFPM-B
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CONTROL COMPONENTS

Zone No. 13

System Instrument/ Instrument/Device

Code Device ID No. Description/Function

N64 IN64-1/PKOO1A I/P Converter to ROO5A for Off-Gas Condenser Shell Side Drain Valve IN64-LVFO16A
N64 IN64&-1/PKOO1E I/P Converter to ROOSB for Off-Gas Condenser Shell Side Drain Valve IN64-LVFO16B
N64 1¥64-TTNOO7A Off-Gas Cond CNDB0OO2 Drain Valve N64-F016A Control

N64 IN64-LTNOO /B Off-Gas Cond CNDB0O2 Drain Valve N64-F016B Control

N64 IN64-TENO2CA Mcist Separator DO10A Outlet Temp Detector

No4 IN64-TENO20B Moist Separator DO10B Outlet Temp Detector

N64 IN64-PVF009A O{f-Gas Preheater Supply Valve A

N64 IN64-P1C4EBA Pressure Control for Gff-Gas Preheater Supply Valve

N64 IN64-PVEDGIB Off-Gas Preheater Supply Valve B

N64 ING4-PIC4EB Pressure Control for Off-Gas Preheater Supply Valve
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Zone No. 15

System Instrument/
Code Device 1D No.

N64 IN64-LCROOSA

N64 IN64-LCROOSB

N64 IN64-LISNOOBA
N64 IN64-LISNOOSE
C4/12210/476/4%H
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" CONTROL C

Instrument /Device
Description/Function

Controller ROOS5A to Drain Valve LVFO16A
Controller ROOS5A to Drain Valve LVFO16B
Level Indicator Switch Associated with Drain Valve LVFO16A

Level Indicator Switch Associated with Drain Valve LVFO16B

B-15-1
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Zone Nos. C2

System Instrument/

Code Device ID No.

B21 1B21*PTNO58A
B21 1B21*PTNOS8E
B21 1B21*LTNO929A
1B21*LTNO99E
iC33*FTNGOU3A
1C33%FTNOO3(

1C33*LTNOO4GA

3IFLTNOGLD

3*LTNOOALC

I35PTNOGS

3*PTNOOSA

C4/12210/476/4YH

CONTROL COMPONENTS

Instrument /Device
Description/Function

Reactor
Reactor
Reactor
Reactor
Reactor
Reactor

Reactor
Trip on

Reactor
rip on

Reactor
Trip on

Reactor

Vessel Pressure to ATWS Trip Circuit

Vessel Pressure to ATWS Trip Circuit

Vessel Level to ATWS Trip Circuit

Vessel Level to ATWS Trip Circuit

Steam Flow Sensor to Summer for 3 Element Flow Control
Steam Flow Sensor to Summer for 3 Element Flow Control

Level Sensor to Summer. High Level Trip Logic "A" RFP Turbines and Main Turbine
2/3

Level Sensor to Summer. High Level Trip Logic "B" RFP Turbines and Main Turbine

2/3

Level Sensor to Summer. High Level Trip Logic "C" RFP Turbines and Main Turbine
2/3

Vessel Dome Pressure "B" Transmitter Input to Recirculation System Thermal Shock

Interlocks

Steam Dome to Pump Suction AT Recirc Pump Interlock




CONTROL COMPONENTS
Zone Nos. AB-070-8, AB-095-8, AB-114-6

System Instrument/ Instrument /Device

Code Device 1D No. Description/Function

CcCp 1CCP-LT120 Reactor Plant Component Cooling Water Surge Tank Level

CcCp 1CCP-1/P128 Reactor Plant Component Cooling Water Supply Header

ccp 1CCP-TVX128 Reactor Plant Component Cooling Water Supply Header Valve

CCP 1CCP-TVY128 Reactor Plant Component Cooling Water Supply Header Valve

cCcp 1CCP-PT127 Reactor Plant Component Cooling Water Pumps Combined Discharge

C4/12210/476/4YH B-AB-1




APPENDIX C
LIST OF HIGH ENERGY LINES

NOTES:
1. Zone 15 has no high energy lines but has nonsafety grade components.

2. Zones XII, XX, and 9 through 12 have high energy lines but no control
components.

3. All lines of control rod drive (RDS, 36-1) systems are considered
high energy lines. No separate listing has therefore been made in
Appendix C.

4. High energy piping in the auxiliary building is limited to the
systems identified in the auxiliary building zone analysis, and no
separate listing has been made.

5. Zone VII has no high energy line.
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APPENDIX C

Zone I

Line No.

1-CND-006-221-4

1-CNM-002-32-4
1-CNM-002-33-4
1-CNM-003~-151-4
1-CNM-003-153-4
1-CNM-004-152-4
1-CNM-004~173-4
1-CNM-018-42-4
1-CNM-020-36-4
1-CNM-020-37-4
1-CNM-020~-38-4
1-CNM-020-39-4
1-CNM-020-50~4
1-CNM-020-52~4
1-CNM-024-24-4
1-CNM-024~-30-4
1-CNM-024~-43-4
1-CNM-024-44-4
1-CNM-024-54~4
1-CNM-024-115-4
1-CNM~-034~-173-4
1-CNM-034-177-4

1-DTM-002-360-4
1-DTM-002-389-4
1-DTH-" . *=390-4
1-DTM-0u2~-391-4
1-DTM-002~392-4
1-DTM-002-393-4
1-DTM-002-394~4
1-DTM-002-395-4
1-DTM-002-624-4
1-DTM-003-359-4
1-DTM-004-361-4
1-DTM-004-625-4

1-MSS-002-39-4
1-MSS-002-40-4
1-MS5-003-25-4
1-MSS-006-32-4
1-MSS5-006-34~-4
1-MSS-006-35-4
1-MSS-006-41-4
1-MSS-006-4%-4
1-MSS-006~-50-4
1-MSS-008-33-4
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Zone III

Line No.

1-CNM-020-61-4
1-CNM-020-62-4
1-CNM-020-63-4
1-CNM-020-69-4
1-CNM-020-70-4
1-CNM-020-71-4

1-DSM-002-8-4

1-DSM-002-9-4

1-DSM-002-23-4
1-DSM-002-24~-4
1-DSM-002-37-4
1-DSM-002-38-4
1-DSM-002-39-4
1-DSM-002-40-4
1-DSM-002-41-4
1-DSM-002-42-4
1-DSM-002-43-4
1-DSM-002-44~4
1-DSM-002-45-4
1-DSM-002-46-4
1-DSM-002-47-4
1-DSM-002-48-4
1-DSM-002~49-4
1-DSM-002-50-4
1-DSM-002-51-4
1-DSM-002-52-4
1-DSM-004-10-4
1-DSM-004-25-4
1-DSM-004-33-4
1-DSK-004-34~4
1-DSM-004-35-4
1-DSM-004-36-4
1-DSM-006-15-4
1-DSM-006-26-4
1-DSM-012-1-4

1-DSM-012-2-4

1-DSM-012-3-4

1-DSM-012-4-4

1-DSM-012-6-4

1-DSM-012-11-4
1-DSM-012-16-4
1-DSM-012-17-4
1-DSM-012-18-4
1-DSM-012-19-4
1-DSM-012-21-4
1-DSM-012-27-4
1-DSM-014~13-4
1-DSM-014~14~4
1-DSM-014~-29-4
1-DSM-014-30-4

C4/12210/481/4YH
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Line No.

1-DSM-014-53-4
1-DSM-014-54-4
1-DSM-018-5-4

1-DSM-018-7-4

1-DSM-018-20-4
1-DSM-018-22-4
1-DSM-018-31~4
1-DSM-018-32-4

1-DSR-002-7-4
1-DSR-002-8-4
1-DSR-002-16-4
1-DSR-002-17-4
1-DSR-004-9-4
1-DSR-004-18-4
1-DSR-006-6-4
1-DSR-006~-15-4
1-DSR-006-31~4
1-DSR-008-22-4
1-DSR-008-23-4
1-DSR-008-24-4
1-DSR-008-25-4
1-DSR-008-28-4
1-DSR-012-2-4
1-DSR-012-11-4
1-DSR-014-4-4
1-DSR-014-5-4
1-DSR~014~-13-4
1-DSR-014-14-4
1-DSR-014-26~4
1-DSR-014-27-4
1-DSR-024-1-4
1-DSR-024-10-4

1-DTM-150-42-4

1-DTM-150-43-4

1-DTM-150-245-4
1-DTM-150-246-4
1-DTM~150-316~4
1-DTM-150-317-4
1-DTM-150-357~-4
1-DTM-150-608-4
1-DTM-150-609-4
1-DTM-002-45-4

1-DTM-002-58-4

1-DTM-002~-125-4
1-DTM-002~126-4
1-DTM-002-129~4
1-DTM-002-130-4
1-DTM-002-231~4
1-DTM-002-232-4




Zone 111
Line No.

1-DTM-002-233-4
1-DTM-002-238-4
1-DTM-002-239-4
1-DTM-002-240-4
1-DTM-002-322-4
1-DTM-002-323-4
1-DTM-002-324-4
1-DTM-002-326-4
1-DTM-002-327-4
1-DTM-002-428-4
1-DTM-002-430-4
1-DTM-002-432-4
1-DTM-002-437-4
1-DTM-002-438-4
1-DTM-002~440-4
1-DTM-002-441-4
1-DTM-002-444-4
1-DTM-002-461-4
1-DTM~-002-656-4
1-DTM-025-46-4
1-DTM-025-368-4
1-DTM-025-369-4
1-DTM-025-370~4
1-DTM-025-371-4
1-DTM-025-431-4
1-DTM-003~1-4
1-DTM-003-2-4
1-DTM-C03-4-4
1-DTM-003-5-4
1-DTM-003-6-4
-DTM-003-7-4
-DTM-003-8-4
-DTM-003-37-4
~-DTM-003-38-4
-DTM-003-39-4
-DTM-003-47-4
-DTM-003-48-4
-DTM-003-49-4
-DTM-003-60-4
-DTM-003-79-4
-DTM-003-81-4
1-DTH-003-110-4
1-DTM-003-188-4
1-DTM-003-198-4
1-DTM-003-199-4
1-DTM~003-204-4
1-DTM-003-360-4
1-DTH-003~530~4
1-DTH-003-650-4
1-DT™-003-653-4
1-DTM-004~151-4

1
1
1
1
1
1
1
1
1
1
1
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Line No.

1-DTM-004-266-4
1-DTM-004-269-4
1-DTM-004-278-4
1-DTM-004-295-4
1-DTM-004-298-4
1-DTM-004-422-4
1-DTM-004-424~-4
1-DTM-004-433-4
1-DTM-004-435-4
1-DTM-004-443-4
1-DTM-006-35-4

1-DTM-006-50-4

1-DTM-006~-150~4
1-DTM-006-166-4
1-DTM-006-187-4
1-DTM-006-197-4
1-DTH-006-259~-4
1-DTM-006-425-4
1-DTM-006-455~4
1-DTM-006-456-4
1-DTM-006-457-4
1-DTM-006-458~4
1-DTM-008-227-4
1-DTM-008-294-4
1-DTM-008-325~4
1-DTM-008-347-4
1-DTM-008-363~4
1-DTM-008-364-4
1-DTM-008-372-4
1-DTM-008-373-4
1-DTM-008-421-4
1-DTM-010-203-4
1-DTM-010-206-4
1-DTM-010-237-4
1-DTM-010-244~4
1-DTM-012-318-4
1-DTM-012-365-4
1-DTM-014-25-4

1-DTM-014-40-4

1-DTM-020-631-4
1-DTM-024-434~-4

1-ESS-008-63-4
1-ESS-010-1-4
1-ESS-010-2-4
1-ESS-010-3-4
1-ESS-010-62-4
1-ESS-012-6-4
1-E55-012-7-4
1-ESS-012-10-4
1-ESS-012-13-4




Zone 111

Line No.

1-ESS-012-14-4
1-ESS-012-71~4
1-ESS-012-72-4
1-ESS-012-73-4
1-ESS-012-74-4
1-ESS-016-4-4
1-ESS-016-5-4
1-ESS-016-105-4
1-ESS-016-106-4
1-ESS-018-8~4
1-ESS-018-9-4
1-ESS-018-11-4
1-ESS-018-12-4
1-ESS-018-15-4
1-ESS-020-17-4
1-ESS-020-21-4
1-ESS-020-75-4
1-ESS-020-76-4
1-ESS-020-77-4
1-ESS-020-78-4
1-ESS-028-18-4
1-ESS-028-19-4
1-ESS-028-22-4
1-ESS-028-38-4
1-ESS-028-39-4

1-FWR-010-2-4
1-FWR-010-4-4
1-FWR-010-6-4

1-HDL-016-54~-4
1-HDL-016-69-4

1-HRS~-150-13-4
1-HRS~-150-16-4
1-HRS-024-2-4
1-HRS-024-4-4
1-HRS-026-1-4
1-HRS-026-3-4

1-MS5-002-39-4
1-MSS-002-40-4
1-MS8S-003-21-4
1-MSS-004-22~4
1-MSS~004-51-4
1-MSS-006-24-4
1-MS5-008-33-4
1-MSS8-010-9-4

1-MSS-010-10-4
1-MSS-010-11~-4
1-MS5-010-19-4
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Line No.

1-MSS-010-66-4
1-MSS-010-67-4
1-MSS-010-68~4
1-MSS-010-69~4
1-MSS-012-17-4
1-MSS~-012~-18~4
1-MSS-016~-56-4
1-MSS-017-57-4
1-MSS-024-13-4
1-MSS-024~14~4
1-MSS~-024~-15-4
1-MSS-024-16-4
1-MSS-024-45-4
1-MSS~-024-46~4
1-MSS~-024-47-4
1-MSS-024-48~-4
1-MSS~-042-12-4

1-SVH-002-75-4
1-SVH-002-77-4
1-SVH-002-78~-4
1-SVH-002-80-4
1-SVH-002-82-4
1-SVH-002-93-4
1-SVH-002-94-4
1-SVH-002-95-4
1-SVH-002-96-4
1-SVH-002-98~-4
1-SVH-002~-100-4
1-SVH-002-168-4
1-SVH-003-73-4
1-SVH-003-74~4
1-SVH-003-76-4
1-SVH-003-81-4
1-SVH-003-91-4
1-SVH-003-92-4
1-SVH-003-99-4
1-SVH-003-101-4
1-SVH-003-132-4
1-SVH-003-133-4
1-SVH-0N03-148-4
1-SVH-003-149-4
1-SVH-003-151-4
1-SVH-003-152-4
1-SVH-003-154-4
1-SVH-003-156~4
1-SVH-006-79-4
1-SVH-006-97-4
1-SVH~-006-150~4
1-SVH-006-153~4




APPENDIX C

Zone 111
Line No.

1-TME-003-1-4
1-TME~-004~4-4
1-TME-004-5-4
1-TME~-006-6-4
1-THE-010-2-4
1-TME-010-3-4
1-TME-010-13-4
1-TME-010-14-4

C4/12210/481/4YH C

ITI-4




APPENDIX C

Zone V

Line No.

1-CNA-002~-2-4
1-CNA-002-3-4
1-CNA-002-4-4
1-CNA-002-5-4
1-CNA-002-6-4
1-CNA-002-7-4
1-CNA-002-8-4
1-CNA-002-31-4
1-CNA-002-34-4

1-DTM-004-435-4
1-DTM-006-427-4

1-MSS-006-24-4

1-TME-003-1-4
1-TME-010-2-4
1-TME-010-3-4
1-TME-010-13-4
1-TME-010-14-4

C4/12210/481/4YH




APPENDIX C

Zone VI

Line No.

1-CNA~002-2-4
1-CNA-002-10-4
1-CNA-002-30~4
1-CNA-025-9-4
1-CNA-025-35-4
1-CNA-003~-1-4
1-CNA-003-32-4

1-DTHM-002-444-4
1-DTM-004-432-4
1-DTH-004~433-4
1-DTM-004~-443-4
1-0TM-008-421-4

C4/12210/481/4YH




Zone VIII
Line No.

1-CNM~-002-45-4
1-CNM-002-46-4
1-CNM-002-109-4
1-CNM-002-156-4
1-CNM-003-146-4
1-CNM-003-147-4
1-CN'1-003-148-4
1-CN}-003-153~4
1-CNM- 003-159-4
1-CNM-003-160-4
1-CNM-003-161-4
1-CNM-003-162-4
1-CNM-016-64-4
1-CNM-016-65-4
1-CNM-016-66-4
1-CNM-016-88-4
1-CNM-016-180-4
1-CNM-016-181-4
1-CNM~-018-49-4
1-CNM-020-14-4
1-CNM-020-15-4
1-CNM-020-16-4
1-CNM-020-38-4
1-CN21-020-47-4
1-CNM~-020-50-4
1-CNM-020-67-4
1-CNM-020-76-4
1-CNM-020-80-4
1-CNM-020-82-4
1-CNM-020-83-4
1-CNM-020-84-4
1-CNM-024~-17-4
1-CNM-024-54~4
1-CNM-030-81-4
1-CNM-050-85-4
1-CNM-030-87-4

1-CNS-004-9-4
1-CNS-006-7-4
1-CNS-006-8~4

1-DTM-002-511-4
1-DTM-002-512-4
1-DTM-002-513-4
1-DTM-002-5314-4
1-DTM-002-541-4
1-DTM-002-542-4
1-DTM-002-543-4
1-DTM-002-544-4
1-DTM-002-656-4
1-DTM-003-79-4
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Line No.

1-DTM-003-110-4
1-DTM-004-151-4
1-DTM-004~-176-4
1-DTM-004-177-4
1-DTM-004-625-4
1-FWR~008-1-4
1-FWR-008-3-4
1-FWR-008~-5~
1-FWS-002-73-4
1-FWS~-003-70-4
1-FWS-003-71-4
1-FWS-003-72~-4
1-FWS-003-74~4
1-FWS-003-75-4
1-FWS-003-76-4
1-FWS-003-79-4
1-FWS-012-12-4
1-FWS-012-13-4
1-FWS-016~-11-4
1-FWS-016-81-4
1-FWS-016-82-4
1-FWS-020-1-4
1-FWS-020-2-4
1-FWS-020-3-4
1-FWS-020-5-4
1-FWS-020-6-4
1-FWS-020-7-4
1-FWS-020-8-4
1-FWS-020-9-4
1-FWS-020-10-4
1-FWS-020-21-4
1-FWS-020-22-4
1-FWS-020-25-4
1-FWS-020-26-4
1-FWS-020-29-4
1-FWS-020-30-4
1-FWS-020-31-4
1-FWS-020-32-4
1-FWS-020-46-4
1-FWS-020-80-4
1-FWS-030-20-4
1-FWS-030-27~4
1-FWS-030-28-4
1-FWS-030-61-4

1-HDH-016-6-4

1-HDH-016~-13-4
1-HDL-002-52-4
1-HDL-002-53-4

C-VIII-1




APPENDIX C

Zone VIII
Line No.

1-HDL-002-67-4
1-HDL-002-68~4
1-HDL-004-66-4
-HDL-004-96~4
L-010-24~-4
L-010-46-4
L-010-55-4
L-010-70-4
L-012-58-4
L-012-73-4
L-014-110-4
L-014-115-4
L-016-54-4
L-016-69-4
L-018-6-4
L-020-16-4
-HDL-020-41-4

CEEEEEEEEEEE

1
1
1
1
1
1
1
1
1
1
1
1
1
1

1-SVH-025-46-4
1-SVH-025-64-4
1-SVH-003-76-4
1-SVH-003-101-4

C4/12210/481/4YH C-VIII-2




APPENDIX C

Zone XI

Line No.

1-ARC-006-060-4

1-CNM-003-149-4
1-CNM-020~-35-4
1-CNM-020-36-4

1-DTM~-150-174-4
1-DTM-002-540-4
1-DTM-002-543-4
1-DTM-002-544~4
1-DTM~-004-176-4
1-MS5-002-36-4
1-MSS-002-37-4
1-MSS-003-38-4
1-MSS-006-35-4

1-0FG-016~3-4

C4/12210/481/4YH




APPENDIX C

Zone XII

Line No.

1-ARC-006-061-4

1-CNM-003-150-4
1-CNM-020-35-4
1-CNM-020-37-4
1-CNM-020-40-4
1-CNM-024~-17-4

1-DTM-150-173-4
1-DTM-002-381-4
1-DTM-002-541-4
1-DTM-002-542-4
1-DTM-004~177-4
1-MS5-002-42-4
1-MS5-002-43-4
1-MSS-003-44-4
1-MSS5-006-34-4

1-0FG-016~-4-4

C4/12210/481/4YH




APPENDIX C
Zone XIII

Line No.

1-DTM-002-656-4
1-DTM-004-151-4

C4/12210/481/4YH




Zone XV
Line No.

1-CNA-003~-1-4
1-CNA-004-26-4

1-CNM-150-91-4
1-CNM-003-155~
1-CNM-003-158
1-CNM-016-65-4
1-CNM-016-66-4
1-CNM-020-67-4
1-CNM-020-68-4
1-CNM-020-69-4
1-CNM-02C-70-4
1-CNM-020-71-4
1-CNM-020-72-4
1-CNM-020-77-4
1-CNM-020-78-4
1-CNM-020-80-4

1-DSM-012-11-4
1-DSM-012-12-4

1-DSR-012-2-4
1-DSR-012-3-4

1-DTM-002-428-4
1-DT™-002-432-4
1-DTM-002-444-4
1-DTM-025-429-4
1-DTM-004-422-4
1-DTM-004-433-4
1-DTM-004-435-4
1-DTM-004-443-4
1-DTM-006-426-4
1-DTM-006~427-4
1-DTM-008-421-4
1-DTM-008-445~4

1-ESS-010-3-4
1-ESS-010-107-4
1-ESS-016-4-4
1-ESS-016~-5-4
1-ESS-018-9-4
1-ESS-028-18-4

1-FWS-003-78-4
1-FWS-020-22-4
1-FWS-020-24-4
1-FWS-020-26-4
1-FWS-026-83-4
1-FWS-026-84-4
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Line No.

1-HDH-002-1-4
1-HDH-002-2-4
1-HDH-004-3-4
1-HDH-010-4-4
1-HDH-010~5-4
1-HDH-016-6-4

1-HDL-002-1~4
1-HDL-002-8~4
1-HDL-002-9-4
1-HDL-002-18-4
1-HDL-002-20-4
1-HDL-003-135-4
1-HDL-003-136-4
1-HDL-004-3-4
1-HDL-004-10-4
1-HDL-004~-19-4
1-HDL-006-13-4
1-HDL-006~15-4
1-HDL-008-21-4
1-HDL-008-43-4
1-HDL-010-55-4
1-HDL-010-99-4
1-HDL-010-108-4
1-HDL-012-4-4
1-HDL-012-5-4
1-HDL-014-110-4
1-HDL-016-125-4
1-HDL-016-126-4
1-HDL-018-6-4%
1-HDL-018-12-4
1-HDL-018-98-4
1-HDL-020-11-4
1-HDL-020-16-4
1-HDL-020-100-4
1-HDL-020-102-4

1-SVH-150-1-4
1-SVH-150-37-4
1-SVH-002-3-4
1-SVH-002-5-4
-SVH-002-12-4
SVH-002-14-4
SVH-002-38-4
SVH-002-41-4
SVH-002-48-4
SVH-002~50-4
SVH-002-109-4
SVH-002-110-4
SVH-002-115-4
-5

|
i
L
1-
1-
L
3=
1-SVH-002-117-4




APPENDIX C
- Zone XV

Line No. Line No.

1-SVH-025-46~4
1-SVH-003-10-4

C4/12210/481/4YH C-Xv-2



Zone XVI
Line No.

1-CNM-150-92-4

1-CNM-003~-154-4
1-CNM-003-157-4

1-CNM-020-59-4
1-CNM-020-60-4
1-CNM-020-61-4
1-CNM-020-62-4
1-CNM-020-63-4
1-CNM-020-64-4
1-CNM-020-73-4
1-CNM-020-74-4
1-CNM-020-76-4
1-CNM-024-24-4
1-CNM-024-54-4

1-ESS-010-2-4

1-ESS-010-108-4

1-ESS-016-4-4
1-ESS-018-15-4
1-ESS-028-22-4

1-FWS-003-77-4
1-FWS-020-21-4
1-FWS-020-23-4
1-FW§-020-25-4
1-FWS-026-85-4
1-FWS-026-86-4

1-HDH-002-8-4
1-HDH-002-9-4
1-HDH~-004-10-4
1-HDH-010-11-4
1-HDH-010-12-4
1-HDH-016-13-4

1-HDL-002-26-4
1-HDL-002-27-4
1-HDL-002-33-4
1-HDL-002-34-4
1-HDL-002-49-4
1-HDL-002-50-4

1-HDL-003-137-4
1-HDL-003-138-4

1-HDL-004-28-4
1-HDL-004-35-4
1-HDL-004-48-4
1-HDL-006-38-4
1-HDL-006-39-4
1-HDL-010-46~4
1-HDL-010-70~4
1-HDL-010-92-4

C4/12210/481/4YH
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Line No.

1-HDL-012-29-4
1-HDL-012-30-4
1-HDL-014-115-4
1-HDL-016-123-4
1-HDL-016~124~4
1-HDL-018-31-4
1-HDL-018-37-4
1-HDL-018-91-4
1-HDL-020-36-4
1-HDL-020-41-4
1-HDL-020-89-4
1-HDL-020-93-4

1-0FG-016-3-4
1-0FG-016-4-4

1-SVH-150-1-4
1-SVH-150-19-4
1-SVH-150-37-4
1-SVH-150-55-4
1-SVH-002-5-4
1-SVH-002-14~4
1-SVH-002-21-4
1-SVH-002-23-4
1-SVH-002-30-4
1-SVH-002-32-4
1-SVH-002-38-4
1-SVH-002-41-4
1-SVH-002-50-4
1-SVH-002-57-4
1-SVH-002-59-4
1-SVH-002-66-4
1-SVH-002-68-4
1-SVH-002-112-4
1-SVH-002-114-4
1-SVH-002-118-4
1-SVH-002-120-4
1-SVH-025-46-4
1-SVH-003-10-4
1-SVH-003-28-4
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APPENDIX €
Zone XIX
Line No.
1-CNM-020~-50-4

1-DTM-002-56-4
1-DTM-002-511-4
1-DTM=-002-512-4
1-DTM-00'2-541-4
1-DTM-00.2-542-4
1-DTM-00. -543-4
1-DTM-00. -544~-4
1-DTM-00: ~176-4
1-DTM-00,~177-4
1-DTM-004-625-4
1-DTM-006-454-4
1-DTM-008-175-4

1-HDL-008-154~4
~HDL-010-24~4
L-010-25-4
L-010-46-4
L-010~47-4
L-010~-55-4
L-010-152-4
L-012-58~-4
L-012-59-4
L-012-73-4
L-012-74-4
L-014-110~-4
L-014-115-4
L-014-156-4
L-014~-158-4
L-018-6~-4
L-018-31-4
L-018-32-4
L-020~-16~4
L-020~17-4
L-020-41-4
L-020-42-4
-HDL-020~148-4
1-HDL-020-150~4

éééééééééééééééééééé

1-
1=
1=
l*
1=
i~
1=
1=
1-
1=
1-
]~
G
1
l-
1~
1=
1=
S
1-
1=

1-SVH-025-46-4
1-SVH-025-64~4
1-SVH-025~144-4
1-SVH-025~145-4
1-SVH-003-76~4
1-SVH-003~-101-4
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APPENDIX C
Zone XX

Line No.

1-FW5-020-31-4
1-FWS-020-32-4
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APPENDIX C

Zone 9

Line No.

1-0FG-006-73-4
1-0FG-006~-74~-4
1-0FG-006-77-4
1-0FG-006-78-4
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APPENDIX C

Zone 10

Line No.

1-0FG-006-83-4
1-0FG-006-84-4
1-0FG-006-87-4
1-0FG-006-88~4
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APPENDIX C

Zone 11

Line No.

1-0FG-006-83~4
1-0FG-006-84~4
1-0FG-006-87~4
1-0FG-006-88-4
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APPENDIX C

Zone 12

Line No.

1-0FG-006~-73-4
1-0FG-006~-74~4
1-0FG~006~77-4
1-0FG-006-78~4
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APPENDIX C

Zone 13

Line No.

1-CND-006-221-4

1-CNM-024~24~4
1-CNM=024~4b4~4
1-CNM-024-115-4

1-DTM-002~-384~-4
1-DTM-002-385-4
1-DTM~-002-389-4
1-DTM-002-390-4
1-DTM-002-392-4
1-DTM-002-394~4
1-DTM-002~-636~-4
1-DTM-002-637~4

1-MSS-002-39-4
1-MSS-002-40-4

1-0FG-016-3-4

1-0FG-016~4-4

1-0FG-016-12-4
1-0FG-016-13~4
1-0FG-016~14-4
1-0FG-016~-15-4
1-0FG~-016-16-4
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APPENDIX D
The format followed throughout this appendix is described in Section 2.7.

Turbine Enclosure

The turbine enclosure was divided into 20 zones: I, III, V, VI, VII, VIII,
XI, XII, XIII, XV, XVI, XIX, XX, 9, 10, 11, 12, 13, 15, and 16, following
the zone determination criteria described in Section 2.4. These zones are
represented in Figures 1, 2, and 3 (attached). Zones VII, 9 through 12,
and 16 are eliminated from the detailed analysis for at least one of the
following two reasons:

No high energy lines are routed through these zones.

No applicable control systems components reside within these
zones.

Reactor Enclosure

The HELB analysis was limited to el 114 ft 0 in. of the containment area of
the reactor enclosure. Drywell and other areas/elevations of the reactor
enclosure do not have any nonsafety grade control systems components and
have therefore been eliminated.

Auxiliary Building

The EDC zone map identifies various zones affected by temperature tran-
sients severe enough to fail nonsafety grade instruments due to accidents
including HELB, but only six areas marked in HELB zone maps have been con-
sidered for analysis as explained in Section 2.4.
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The following is a

APPENDIX D
ZONE 1

Building:
Locations

HIGH ENERGY LINE BREAK ANALYSIS
HELB System

Condensate Demineralizer 2.

Condensate

Turbine Plant
Miscellaneous Drains

Main Steam

ARC
(5-1)

OFG
(31-4)

SVH
(32-14)

GMH
(16=7)

list of high energy lines

basis:

' 39
“ &

Condensate Demineralizer (CND, 4-7)

Line No. 1CND-006-221-4

Function

This line recycles polished condensate

treatment by condensate demineralizer

10/459/4YH D=1~]

analyzed

to main
system.

Turbine Building
El 95 ft and

123 ft 6 in.
Control System

Turbine Plant Component
Cooling Water

Condensate

Hot Reheat

Main Sieam

Turbine Generator
Hood Spray
Moisture Separator
Reheater Vents and
Drains

Condenser Air Removal

Off-Gas

Heater
Vents and

Feedwater
Relief
Drips

Generator Hydrogen
and Carbon Dioxide

on a system

condenser after




Failure Effect

Reduced feedwater flow. Loss of condensate inventory. Loss of
main condenser vacuum leading to turbine trip.

b. Condensate (CNM, 4-1)

1) Line Nos. 1CNM-020-36-4, 020-37-4, 020-52-4, 024-30-4,
024-24~4, 024-43-4, 024-115-4, 034-177-4, 020-38-4,
020-39-4, and 018-42-4

Function
Condensate for air ejector intercondensers (1ARC-E2A or
1ARC-E2B) and gland steam condenser (1TME-CND1), and also

condensate to condenser demineralizers for polishing.

Failure Effect

Loss of condensate flow.
2) Line No. 1CNM-024-44-4
Function

Condensate header supplying condensate to condensate
polishing demineralizers.

Failure Effect

Loss of condensate flow.
3) Line No. 1CNM-024-54-4
Function

Supplies polished condensate to condensate/feedwater
heater trains.

Failure Effect

Loss of condensate flow.
4) Line No. 1CNM-020-50-4
Function

Supplies polished condensate to low-pressure turbine
exhaust sprays, condensate recirculation to condenser,
loop seal fill for low-pressure feedwater heater drains
through manually operated valves, and condensate makeup
and drawoff system through control valve 1CNM-FV114.
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Funct

condensate isolation valve bypass lines and condensate t«

moisture separator reheater drain tank sparger

Effect

Failure result 1 gradual

densate
Line Nos
Function
Supplies condensate to low-pressi t

1 }
L ssure iroine

through normally closed manual

valves

Same

ndenser

eheater EBOOIA




1
i

)
“

Function

Gland steam condenser 1TME-CND1 vents and drains to main
condenser.

Failure Effect

Same as c.1) above.

Steam System (MSS, 3-1)

Line Nos. 1MSS-003-25-4, 006-32-4, 008-33-4, 006-34-4,
006-35-4, 006-41-4, 006-49-4, and 006-50-4

Function

Main steam to intercondensers 1ARC-E2A and 2B and steam
jet air ejectors 1ARC-J3A and 3B.

Failure Effect

Loss of main condenser air removal capability ultimately
affecting condenser vacuum.

Line Nos. 1MSS-002-39-4 and 002-40-4
Function

Off-gas preheater EBOOIA or 1B relief lines to main con~
denser

Failure Effect
Loss of main condenser vacuum.

The following is the list of nonsafety-related control components
that are affected by a high energy line break on any of the lines
listed in Item 1. The consequence of failure of each control
components is analyzed Refer to Appendix B for function of
individual components

These control components are also subject to failure due to a high
energy line break in Zones XI or XII, and the consequences of
failure discussed under Zones XI or XII have been combined with
those in Zones XI or XII

Turbine Plant Component Cooling Water (CCS

1CCS-TIC104 and 1CCS-TV104
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Failure Effect

1CCS-TV104 fails open bypassing turbine plant component cooling
water heat exchangers, resulting in higher component cooling
water temperature.

Condensate (CNM, 4-1)

1) 1CNM-FT112, 1CNM-FV112, and 1CNM-I/P112

Failure Effect

[f 1CNM-FV112 fails closed, closing the bypass line around
ejector intercondenser, condensate flow will then exceed
desired limit. If 1CNM-FV112 fails open, cooling of air
ejector intercondenser will be reduced but will have no
significant effect on the system.

ICNM-FT114

Failure Effect

Failure of this instrument may cause 1CNM-FV'14 (Zone XIX)
to fail open, resulting in reduced condensate flow

Hot Reheat (HRS, 3-3)

Failure Effect

1HRS~PT108 failure will cause closure of moisture separator
main steam supply valves IMSS-PVRHLV1, IMSS-PVRSLLV1,
IMSS-PVRSHLV2, and 1MSS-PVRSLLV2 resulting in total loss of hot
reheat for low-pressure turbines. Turbine efficiency will be
reduced.

Main Sgeamh§ystem

IMSS~PV144 and 1MSS-PIC144

Failure Effect

I[f 1IMSS-PV144 fails closed, the condenser air removal capabili-
ties are lost.

1TMS-P/1X129, 1TMS-P/1Y129, 1 TMS-TTX129, and 1TMS-TTY129,
ITMS~-TVAOVWSV
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Failure Effect

If temperature valve 1TMS-TVWSV fails closed, high turbine hood
temperature can result which can result in turbine trip.

Moisture Separater Reheater Vents and Drains

IDSR-LIC68A

Failure Effect

If level valve 1DSR-LV68BA fails closed, reheater drain receiv-
ing tank 1DSR-TK1A loses capability to drain condensate to con-
denser on high tank level. If the valve fails open, it will
drain tohe tank water to condenser. This will result in partial
loss of feedwater heating at the first-point heater, 1FWS-E1lA.

Condenser Air Removal (ARC, 5-1)

1ARC~AOV3A, JARC-SOV3A, 1ARC-AOV3B, and 1ARC-SOV3B

Failure Effect

If either valve fails open or closed, there are no adverse
effects. These valves are used for startup only.

Off-Gas (OFG, 31-4)

IN64-LVFO16A, 1N64-LVF016B, 1N64-SOVFO016A, and 1IN64-SOVFO16B

Failure Effect

If the valves fail closed, condensate level in off-gas
condenser CNDBOO2 may rise, affecting the moisture removal
capability and the efficiency of the system.

1SVH-AOV36B, SOV36B, AOV37B, SOV37B, AOV38B, SOV38B, AOV39B,
and SOV39B.

Failure Effect

No significant impact.

Generator Hydrogen and Carbon Dioxide (GMH, 16-7)

1GMH~RTD105 and 1GMH-RTDGTG-3A.

Failure Effect

Failure of these instruments may cause service water control
valve 1SWP-TV113 for hydrogen cooler 1GMH-E2 and generator
casing hydrogen coolers 1GMH-E1A through D to close, resulting
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in partial loss of generator cooling. Various
protective sensors will shut down the generator when
temperature exceeds the setpoint.

Combined Effects

A break in the condensate demineralizer high energy line in
this zone will result in loss of main condenser vacuum bounded
by FSAR Chapter 15.2.5 analyses. The failure of any control
components in this zone does not exacerbate this event.

A break in any of the condensate energy lines in this zone
(Items 1.b-1 through 1.b-4) will result in total loss of
feedwater to reactor. Feedwater pumps will trip on low suction
pressure. A break in any of the condensate high energy lines
in this zone (Items i1.b.5 and 1.b.6) will result in gradual
reduction in feedwater flow, reduced condensate inventory, and
generator load reduction. Reactor feedwater pumps will trip
ultimately on low suction pressure. The above events are
breaks in feedwater line outside containment and are bounded by
FSAR Chapter 15.6.6 analyses. The failure of any control
components on this 2zone does not exacerbate these events.

A break in any of the turbine plant miscellaneous drains' high
energy lines in this zone will result in loss of main condenser
vacuum as bounded by FSAR Chapter 15.2.5 analyses. The failure
of any control systems components in this 2zone does not
exacerbate this event.

Breaks in any of the main steam high energy lines in this zone
will result in loss of main condenser vacuum as bounded by FSAR
Chapter 15.2.5 analyses. The failure of any control components
in this zone does not exacerbate this event.
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APPENDIX D
ZONE III

Building: Turbine Building
Locations: El1 95 ft and 123 ft 6 in.

HIGH ENERGY LINE BREAK ANALYSIS

HELB System Control System

CNM Condensate - Condenser Air Removal
(4-1)

DSM Moisture Separator Vents ) S Cold Reheat
(32-7) and Drains

DSR Moisture Separator Reheater ) Moisture Separator Vents
(32-6) Vents and Drains and Drains

DTM Turbine Plant Miscellaneous ) Moisture Separator Reheat
(32-5) Drains Vents and Drains

ESS Extraction Steam Turbine Plant Miscella-
(3=4) ) neous Drains

FWR FDW Pump Recirculation Extraction Steam
(6=3)

HDL Low-Pressure FDW Heater Feedwater Pump and Drive
(4-2) Drains Lube 0il

HRS Hot Reheat ) Feedwater Pump Recircu-
(3-3) lation

) MSS Main Steam System Low-Pressure Feedwater
(3-1) Heater Drains

SVH Feedwater Heater Relief 3 Main Steam System
(32-14) Drains and Valves

TME Turbine Generator Gland 5 Steam Bypass and
(16-1) Seal and Exhaust Regulation

Nuclear Boiler Instru-
mentation

SVH Feedwater Heater Relief
(32-14) Vents and Drips

The following is a list of high energy lines analyzed on a system
basis.
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Condensate (CNM, 4-1)

1) Line Nos. 1CNM-020-69-4, 020-70-4, and 020-71-4
Function
Carry condensate/feedwater from fourth point heater drain
cooler 1CNM-DCL2A to sixth point heater 1CNM-E6A to fifth

point heater 1CNM-ES5A to fourth point heater 1CNM-E4A.

Failure Fffect

Loss of condensate/feedwater from heater train A.
Line Nos. 1CNM-020-61-4, 020-62-4, and 020-63-4
Function

Carry condensate/feedwater from fourth point heater drain
cooler 1CNM-DCL2B to sixth point heater 1CNM-E6B to fifth
point heater 1CNM-ES5B to fourth point heater 1CNM-E4B.

Failure Effect

Loss of condensate/feedwater from heater train B.
Moisture Separator Vents and Drains (DSM, 32-7)

1) Line Nos. 1DSM-002-~37-4 through 002-44-4, 012-1-4, through
012-4-4, 012-€-4, 018~5-4, 018-7-4, and 018-31-4

Function

Drains from moisture separator 1CRS-MSR1 to moisture
separator drain receiver 1DSM-TKIA.

Failure Effect

Loss of condensate from moisture separator 1CRS-MSR1 to
moisture separator drain receiver 1DSM-TK1A, and partial
loss of condensate/feedwater heating at third point heater
1CNM-E3A. Loss of condensate inventory. Third point
heater drain pump flow reduced. (The most significant
event is the loss of condensate/feedwater heating.)

’

Line Nos. 1DSM-002-45-4 through 002-52-4, 012-16-4 through
012-19-4, 012-21-4, 018-20-4, O018-22-4, and 018-32-4

Function

Drains from moisture separator 1CKC-MSR2 to moisture
separator drain receiver 1DSM-TKI1B
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Failure Effect
Loss of ccndensate from moisture separator 1CRS-MSRZ to
moisture separator drain receiver 1DSM-TK1B and partial
loss of condensate/feedwater heating at third point heater
1CNM-E3B. Loss of concensate inventory Third )oint
heater drain pump flow reduced. (The most significant
event is the loss of condensate/feedwater heating.)

Line Nos. 1DSM-006~15-4, 004-33-4, and 004-34-4
Function

Supply steam from moisture separator drain receiver
IDSM-TKIA to hot rehkeat for low-pressure turbine T2A.

Failure Effect

Partial loss of steam supply to low-pressure turbine T2A.

Line Nos. 1DSM-006-26-4, 004-35-4, and 004-36-4

Function

Supply steam from moisture separator drain receiver
1IDSM-TK1B to hot reheat for low-pressure turbine T2A.

Failure Effect

Partial loss of steam supply to low-pressure
Line Nos. 1DSM-002-8-4, 002-9-4, and 004-10-4
Function

Level instrumentation standpipe and process conrections
for 1DSM-TKI1A.

Failure Effect

Loss of moisture separator drain receiver tank 1DSM-TKIA
condensate, and partial steam to low-pressure turbines.
Partial loss of condensate/feedwater heating at third
point heater 1CNM-E3A. Third point heater 1CNM-E3A drain
pump flow is reduced. (The most significant event is the
loss of condensate/feedwater heating.)

Line Nos. 1DSM-002-23-4, 002-24~4, and 004-25-4
Function

Level instrumentation standpipe and process connections
for 1DSM-TK1B.
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Failure Effect

Loss of moisture separator drain receiver tank 1DSM-TK1B
condensate, and partial steam to low-pressure turbines
Partial loss of condensate/feedwater heating at third
point heater 1CNM-E3B Third point heater 1CNM-E3B drain
pump flow is reduced. (The most significant event is the
loss of condensate/feedwater heating.)

Line Nos. 1DSM-014-13-4, 014-29~4

Function
Provides path to main condenser from moisture separator
drain receiver 1DSM-TK1A or 1DSM-TK1B.

Failure Effect

Loss of condensate from moisture separator drain receiver
1DSM-TK1A or 1DSM-TK1B, partial loss of main steam to
condenser, and partial loss of condensate/feedwater heat-
ing at third point heater 1CNM-E3A or ICNM-E3B. 1CNM-E3A
or 1CNM-E3B heater drain pump flow is reduced. (The most
significant event is the loss of condensate/feedwater
heating.)

Line Nos. 1DSM-014-30-4, 014-54-4, 014-14~4, and 014-53-4
Function

Provides path to main condenser from moisture separator
drain receiver 1DSM-TK1A or 1DSM-TKI1B.

Failure Effect

Loss of main condenser vacuum

Line No. 1DSM-012-11-4

Provides condensate from moisture separator drain receiver
1DSM-TK1A to third point heater 1CNM-E3A.

Failure Effect
Partial loss of condensate/feedwater heating at third

point heater 1CNM-E3A. 1CNM-E3A heater drain pump flow is
reduced, which is not significant.
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Line No. 1DSM-012-27-4
Functxgg

Proviies condensate from moisture separator drain receiver
1DSM -TK1B to third point heater 1CNM-E3B.

Failure Effect
Partial loss of condensate/feedwater heating at third
point heater I1CNM-E3B from 1DSM-TK1B. ICNM-E3B heater
drain pump flow is reduced, which is not significant.
Moisture Separator Reheater Vents and Drains (DSR, 32-6)
1) Line Nos. 1DSR-006-6-4, 008-22-4, 008-23-4, and 008-28-4

Function

Provides steam to first point heater 1FWS-E1A and bypass
to condenser.

Failure Effect

Loss of steam to first point heater 1FWS-El., Loss of
main condenser vacuum, if 1DSR-008-23-4 breaks downstream
of 1DSR-MOV108.

Line Nos. 1DSR-006-15-4, 006-31-4, 008-25-4, and 008-24-4

Function

Provides steam to first point heater 1FWS-E1B and bypass
to condenser.

Failure Effect

Loss of steam to first point heater 1FWS-E1A. Loss of
main condenser vacuum, if 1DSR-008-25-4 breaks downstream
of 1DSK-MOV110.

Line No. 1DSR-024-1-4

Function

Condensate from reheater moisture separator 1CRS-MSR1 to
reheater drain receiver 1DSR-TKI1A.

Failure Effect

Loss of condensate from 1CRS-MSR1 to 1DSR-TK1A, and loss
of condensate and steam to first point heater 1FWS-E1A
resulting in partial loss of feedwater heating at first
point heater 1FWS-EIA.
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Line No. 1DSR-024-10-4
Function

Condensate from reheater mcisture separator 1CRS-MSR2 to
reheater drain receiver 1DSR-TKI1B.

Failure Effect

Loss of condensate from 1CRS-MSR2 to 1DSR-TK1B, and loss
of condensate and steam to first point heater 1FWS-EI1B
resulting in partial loss of feedwater heating at first
point heater 1FWS-E1B.
Line No. 1DSR-012-2-4

Function

Condensate from reheater drain receiver 1DSR-TK1A to first
point heater 1FWS-E1A.

Failure Effect

Loss of condensate to first point heater 1FWS-E1A and loss
of steam from reheater moisture separator 1CRS-MSR1
resulting in partial loss of feedwater heating at first
point heater 1FWS-E1A.
Line No. 1DSR-012-11-4

Function

Condensate from reheater drain receiver 1DSR-TK1B to first
point neater 1FWS-E1B.

Failure Effect

Loss of condensate to first point heater 1FWS-EIB and loss
of steam from reheater moisture separator 1CRS-MSR2
resulting in partial loss of feedwater heating at first
point heater 1FWS-E1B.

Line Nos. 1DSR-014-4~4, 014-13-4

Function

Provide path to main condenser from moisture separator
reheater drain receiver 1DSR-1TK1A or 1DSR-TK1B.

Failure Effect

Loss of condensate from reheater drain receiver :NSR-TKI1A
or 1DSR-TKIB and loss of steam from reheater woisture
separator 1CRS-MSR1 or MSR2 resulting in partial loss of
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feedwater heating at first point heater 1FWS-E1A or
1FWS-E1B.

Line Nos. 1DSR-014-5-4, 014-26-4, 014-14-4, and 014-27-4
Function

Provide path to main condenser from moisture separator
reheater drain receiver 1DSR-TK1A or 1DSR-TK1B.

Failure Effect

Loss of main condenser vacuum.
Line Nos. 1DSR-002-7-4, 002-8-4, and 004-9-4
Function

Level instrumentation standpipe and process connections
for reheater drain receiver tank 1DSR-TK1A

Failure Effect

Loss of 1DSR-TK1A condensate and steam resulting in
partial loss of feedwater heating at first point heater
1FWS-E1A.

Line Nos. 1DSR-002-16-4, 002~17-4, and 004-18-4

Function

Level instrumentation standpipe and process connections
for reheater drain receiver tank 1DSR-TK1B.

Failure Effect

Loss of 1DSR-TK1B condensate and steam resulting in par-
tial loss of feedwater heating at first noint heater
1FWS-E1B.

Turbine Plant Miscellaneous Drains (DTM, 32-5)

1) Line Nos. 1DTM-002-324-4, 002-327-4, 150-317-4, 150-316-4,

012-318-4, 008-325-4, 008-347-4, 002-125-4, 002-126-4,
002-129-4, 002-150-4, 006-259-4, 004~266-4, 004-269-4,
008-294-4, 004-295-4, 004-278-4, 004-298-4, 002-322-4,
002-326-4, and 002-323-4

Function
Provides condensate drain path from first point, third

point, and fourth point extraction steam lines and valve
leakoffs to main condenser.
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Failure Effect

Gradual loss of condensate inventory to main condenser,
and loss of main condenser vacuum.

Line Nos. 1DTM-006-455-4, 006-456-4, 006-457-4, 006-458
008-363~4, 008-364~4, and 012-365-4

Function

Provides condensate drain path from high-pressure turbine
IMSS-T1 to main condenser.

Failure Effect

Loss of condensate inventory to main condenser, and loss
of main condenser vacuum.

Line No. 1DTM-002-461-4
Function

Provides condensate drain path from gland seal steam to
main condenser.

Failure Effect

Gradual loss of condensate inventory to main condenser,
and loss of main condenser vacuum.

Line No. 1DTM-150-357-4

Function

Gland steam condenser (steam packing exhauster) 1TME-CNDI
drain to main condenser.

Failure Effect

Loss of main condenser vacuum.

Line Nos. 1DTM-025-368-4 through 025-371-4, 008-372-4, and
008-373~4

Function

Hot reheat combined intercept valves 1HRS-CIV1, CIV2,
CIV3, and CIV4 leakrff drains to main condenser.

Failure Effect

Loss of main condenser vacuum.
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Line Nos. 1DTM-002-432-4, 004-433-4, 004-443-4, 002-444-4,
and 024-434-4

Drain lines from radwaste reboiler 1ASR-SG1 to main
denser.

Failure Effect

Loss of main condenser vaccum.
Line Nos. 1DTM-006-425-4 and 025-431-4
Function

Drain lines to condenser from drain receivers 1DTM-TK1 or
TK2.

Failure Effect

[oss of main condenser vacuum.
Line No. 1DTM-004-435-4
Function

Drains condensate from steam seal evaporator 1TME-EV1 to
turbine miscellaneous drain header.

Failure Effect

Loss of main condenser vacuum.

Line No. 1DTM-008-421-4

Function

Drains condensate from radwaste reboiler 1ASR-SG1 to drain
receiver 1DTM-TK1.

Failure Effect

Loss of condensate inventory and partial loss of conden-
sate/feedwater heating at fourth point heater 1CNM-E4A.

Line Nos. 1DTM-004-422-4, 002-430-4, 002-428-4, and
004=424~4

Function

Drains condensate from drian receivers 1DTM-TK1 or TK2
fourth noint heater and bypass to condenser.
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Failure Effect

Loss of condensate inventory and partial loss of conden-
sate/feedwater heating at fourth point heater 1CNN-E4A.

Line Nos. 1DTM-002-437-4, 002-438+~4, 002-440-4, and
002-441-4

Function

Standpipe and process connections for drain receiver tank
IDTM-TK1 or TK2 level instrumentation.

Failure Effect

Loss of condensate inventory and partial loss of conden-
sate/feedwater heating at fourth point heater 1CNM-E4A.

Line No. 1DTM-004-151-4
Function
Drains reactor water cleanup blowdown to main condenser.

Failure Effect

Loss of main condenser vacuum.
Line Nos. 1DTM-003-188-4 and 003-204-4
Function

Drain lines to main condenser from main steam header
moisture separator 1CRS-MSR1.

Failure Effect

Loss of main c. lenser inventory and vacuum.

Line Nos. 1DTM-002-231-4, 002-232-4, 002-233-4, 002-238<4,
002-239-4, 002-240-4, 010-237-4, and 010-244-4

Function

Drain lines to main condenser from cold reheat to moisture
separator reheater 1CRS-MSR1 or MSR2.

Failure Effect

Loss of main condenser vacuum.

Line Nos. 1DTM-150-245-4, 150-246-4, 150-608-4, and
150-609-4
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Eunctxon

Drain lines to main condenser from moisture separator
1CRS~-MSR1 or MSR2 shell pockets.

Failure Effect

Loss of main condenser vacuum.

Line Nos. 1DTM-003-110-4, 006-150-4, 006-166-4, 002-656-4,
006-187-4, 006-197-4, 003-198-4, 003-199-4, 010-203-4,
008-227-4&, 010-206~-4, and 003-360-4

Function

Miscellaneous drains to condenser.

Failure Effect

Loss of main condenser vacuum and some condensate inven=
tory.

Line Nos. 1DTM-003-1-4, 003-2-4, 003-4-4 through 003-8-4,
003-530-4, 014-25-4, and 020-631-4

Function
Main steam header drain to main condenser.
Failure Effect

Loss of main condenser vacuum and condensate inventory.

Line Nos. 1DTM-006-50-4, 006-35-4, 002-58-4, 003-60-4,
003-79-4, and 003-81-4

Functxog

Main steam stop valves, control valves, and isolation
valve leakcff drains to main condenser.

Failure Effect

Loss of main condenser vacuum and some condensate inven-
tory.

Line Nos. 1DTM =4 through 003-39-4, 003-47-4 through
003-49-4, 00 ', 014-40-4, 003-650~4, 025-46-4,
002-45-4, 150-42-4, and 150-43-4

Function

Turbine bypass steam chest drains to main condenser.
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e.

Failure Effect

Loss of main condenser vacuum and condensate inventory.

Extraction Steam (ESS, 3-4)

1)

2)

3)

4)

Line Nos. 1ESS-010-1-4, 010-2-4, and 010-3-4
Function

Extraction steam supply to first point heaters iFWS-EiA
and E1B.

Failure Effect

Loss of first point extraction steam from high-pressure
turbine 1MSS-T1 causing total loss of heating at first
point heaters 1FWS-E1A and E1B.

Line Nos. 1ESS-016-4-4, 016-5-4, 016-105-4, and 016-106-4
Function

Extraction steam supply from cold reheat to second point
heater 1CNM-E2A or E2B.

Failure Effect

Loss of extraction steam from cold reheat system causing
total loss of heating at second point heater 1CNM-E2A or
E2B.

Line Nos. 1ESS-012-6-4, 012-7-4, 012-13-4, 012-14-4,
012-71-4 through 012-74-4, 018-8-4, 018-11-4, 018-12-4,
018-9-4, and 018-15-4

Function

Extraction steam supply to third point heater 1CNM-E3A or
E3B.

Failure Effect

Loss of third point extraction steam from low-pressure
turbines 1HRS-T2A and T2B causing total loss of heating at
third point heaters 1CNM-E3A and E3B.

Line Nos. 1ESS-012-10-4, 010-62-4, and 008-63-4

Function

Extraction steam supply from low-pressure turbines
IHRS-T2A and T2B to steam seal evaporator turbine genera-
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tor gland seal and exhaust steam system and to radwaste
auxiliary steam reboiler.

Failure Effect

Loss of third point extraction steam from low-pressure
turbines 1HRS-T2A and T2B, loss of steam to steam seal
evaporator, turbine generator gland seal and exhaust steam
system, and loss of steam to radwaste auxiliary steam
reboiler.

Line Nos. 1ESS-020-75-4 through 020-78-4, 020-17-4,
020-21-4, 028-18-4, 028-19-4, 028-22-4, 028-38-4, and
028-39-4

Function

Extraction steam supply from low-pressure turbines
1HRS-T2A and T2B to fourth point heaters 1CNM-E4A and E4B.

Failure Effect

Loss of fourth point extraction steam from low-pressure
turbines 1HRS-T2A and T2B, causing total loss of heating
at fourth point heaters 1CNM-E4A and E4B.

Feedwater Pump Recirculation (FWR, 6-3)

Line Nos. 1FWR-010-2-4, 010-4-4, and 010-6-4

Function

Feedwater pumps 1FWS-P1A, P1B and P1C recirculation to main
condenser.

Failure Effect

Loss of feedwater and main condenser vacuum.
Low-Pressure Feedwater Heater Drains (HDL, 4-2)
Line Nos. 1HDL-016-54-4, 016-69-4

Function

Heater drains from fifth point heaters 1CNM-E5A or ESB to drain
receiver 1HDL-TK1A or TK1B.

Failure Effect

Loss of condensate drain from fifth point heater 1CNM-ES5A or
E5B resulting in loss of condensate/feedwater heating at fifth
point drain cooler 1CNM-DCL1A or DCLI1B.
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Hot Reheat (HRS, 3-3)

Line Nos. 1HRS-024-4-4, 026-3-4, 150-13-4, 024-2-4,
and 150-16-4

Function

Moisture separators I1CRS-MSR1 or MSR2 relief valve
condenser.

Failure Effect

Loss of main conderser vacuum.

Main Steam System (MSS, 3-1)

1) Line Nos. 1MSS-024-13-4 through 024-16-4
Function

Main steam suppiy to main steam stop valves 1HVY-SV1, SV2,
SV3, and SV4.

Failure Effect

Loss of main steam.
Line Nos. 1MSS-024-45-4 through 024-48-4 and 042-12-4
Function

Main steam header and main steam supplies from reactor
main steam isolation valves 1MSS*MOV98A, B, C, D.

vy

Failure Effect

Loss of main steam.

Line No. 1IMSS-004-,1-4

Function

Main steam pressure averaging header at inlet of main
steam stop valves for pressure instruments 1C85-PTNOO.A
and PTNOO1B.

Failure Effect

Loss of main steam pressure instrumentation may result in
loss of main steam pressure regulation.
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Line Nos. 1MSS-012-17-4 and 012-18-4

Function

Connects main steam header to turbine bypass steam chest.
Failure Effect

Loss of main steam.

Line Nos. IMSS-010-11-4, 010-19-4, 016-56-4, and 016-57-4
Function

Main steam supply to moisture separator reheaters
1CRS-MSR1 and MSR2.

Failure Effect

Loss of main steam.

Line Nos. IMSS-006-24~4, 003-21-4, and 004-22-4

Function

Main steam to turbine generator gland seal and exhaust,
off-gas preheaters, steam jet air ejectors, and radwaste

auxiliary steam and moisture separator reheater 1CRS-MSR2.

Failure Effect

Partial loss of main steam, loss of air ejectors l1ARC-J1A,
J2A, J3A, J1B, J2B, and J3B, off-gas preheaters EBOO1A and
1B, and moisture separator reheater 1CRS-MSR2.

Line Nos. 1MSS-010-66-4 through 1MSS-010-69-4, 010-9-4
and 010-10-4

’

Function

Main steam turbine bypass to main condenser.

Failure Effect

Loss of main condenser vacuum and loss of main steam if
bypass valve to main steam is open

Line Nos. 1MSS-008-33-%, 002-39-4, and 002-40-4
Function

Steam jet air ejectors 1ARC-E2A and E2B and off-gas pre-
heaters EBOOl1A or 1B relief valves to condenser.
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Failure Effect

Loss of main condenser vacuum.
¥ Feedwater Heater Relief Vents and Drips (SVH, 32-14)

1) Line Nos. 1SVA-002-78-4, 003-76-4, 002-168-4, 002-96-4,
002-94-4, and 003-101-4

Function

Fifth point heater vents to drain receivers 1HDL-TKIA or
1B.

Failure Effect

Partial loss of fifth point extraction steam causing par-
tial loss of condensate/feedwater heating at fifth point
drain cooler 1CNM-DCL1A or 1CNM-DCLI1B.

2) Line Nos. 1SVH-003-148-4, 003-149-4, 003-151-4, 003-152-4,
003-73-4, 003-74-4, 003-91-4, 003-92-4, 002-80-4,
003-81-4, 002-82-4, 002-98-4, 003-99-4, 002-100-4,
003~154-4, 003-132-4, 003-156~-4, and 003-133-4

Egnctxog

Fifth point and sixth point heater vents and drips to main
condenser.

Failure Effect

Loss of main condenser vacuum.

3) Line Nos. 1SVH-006-79-4, 006-150-4, 002-77-4, 006-97-4,
006-153-4, and 002-95-4.

Function
Connects fifth point heaters to main condenser

Failure Effect

Loss of main condenser vacuum.
4) Line Nos. 1SVH-002-75-4, 002-93-4
Function
Connects fifth point heaters to main condenser.

Failure Effect

No significant ~ffect.
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Turbine Generator Gland Seal and Exhaust (TME, 16-1)

1) Line Nos. I1TME-010-2-4, 010-3-4, 003-1-4, 010-13-4. and
010-14-4&

Function
Relief valve vents lines to main condenser.

Failure Effect

Loss of main condenser vacuum.
Line No. 1TME-004-4-4, 004-5-4, and 004-6-4
Function

Steam from high-pressure turbine 1MSS-T1 gland packing to
fourth point heaters 1CNM-E4A and 1CNM-E4B.

Failure Effect

Loss of steam causing partial loss of condensate/feedwater
heating at fourth point heaters I1CNM-E4A and 1CNM-E4B.

The following is the list of nonsafety-related control components
that are affected by a high energy line break on any of the lines
listed in Item 1. The consequences of failure of each control
component is analyzed. Refer to Appendix B for the function of each

cComponent.

a. Condenser Air Removal (ARC, 5-1)

1ARC-AOV1A, AOV1B
1ARC-SOV1A, SOV1B

Failure Effect

If valve ARC-AOV1A or 1B fails closed, condenser air removal is
affected, causing loss of main condenser vacuum.

Cold Reheat (CRS, 3-2)

LS-5TM2-M101S1, M101S2, M101S3 (1CRS-MSR1)
LS-5TM2-M20181, M201S2, M20153 (1CRS-MSR2)

Failure Effect

When two out of three level switches fail to trip the turbine
on high condensate level in moisture separator 1CRS-MSR1
(1CRS-MSKR2), it may cause water induction into low-pressure
turbine T2A (T2B), resulting in high turbine vibrations, which
may lead to turbine trip. Spurious operation of two out of
three switches due to line break may trip the turbine.
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Moisture Separator Vents and Drains (DSM, 32-7

1) 1DSM-LT75A (1DSM-TK1A)
1DSM-LT75B (1DSM-TK1B)

Failure Effect

Partial loss of heating to third point heater 1CNM-E3A or
3B  when respective level transmitter fails valve
1DSM-LV75A or 75B in closed position.

1IDSM-LT78A, LV78A, SOV78A, LIC78A, LS77A (1DSM-TK1A)
1DSM-LT78B, LV78B, SOV78B, LS77B (1DSM-TK1B)

Failure Effect

If instrumentation fails 1DSM-LV78A or LV78B in open posi-
tion, condensate from 1DSM-TK1A or TK1B will drain to main
condenser, causing partial loss of main steam to condenser
and partial loss of condensate/feedwater heating at third
point heater 1CNM-E3A or 3B.

If instrumentation fails valves in closed position, a high
condensate level in 1DSM-TK1A or TK1B may result.

Moisture Separator Vents and Drains (DSR, 32-6)

1) 1DSR-LT65A (1DSR-TK1A)
1DSR-LT65B (1DSR-TK1B)

Failure Effect

Loss of partial heating at first point heater 1FWS-E1A or
E1B when level transmitter fails valve 1DSR-LV6SA or LV6SB
in closed position.

IDSR LT68A, LV68A, SOV68A, LS67A (1DSR-TK1A)
1DSR-LT68B, LV68B, SOV68B, LS67B (1DSR-TK1B)

Failure Effect

[f instrumentation fails 1DSR-LV6BA or LV68B in open posi-
tion, condensate from 1DSR-TK1A or TK1B will drain to main
condenser, causing partial loss of main steam to con-
denser, and partial loss of feedwater heating at first
point heater 1FWS-ElA or E1B.

If instrumentation fails 1DSR-LV68BA or LV68B in closed
position, condensate may back up in 1DSR-TK1A or TK1B.

Turbine Plant Miscellaneous Drains (DTM, 32-5)
1) 1DTM-AOV5A, SOVS5A
1DTM~AQVSB, SOVSB
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Failure Effect

If valves fail open, this will result in partial loss of
main steam to condenser.

IDTM-AOV32A, SOV32A, AOV35A, SOV35A, AOV41A, SOV4IA
1DTM-AOV32B, SOV32B, AOV35B, SOV35B, AOV41B, SOV4IB
1DTM-AOV118, SOV118

Failure Effect

If any valve fails open, small loss of extraction steam to
condenser will result.

1DTM-LT189, LVX189, SOVX189, LVY189, SOVY189, LS189

Failure Effect

If instrumentation fails 1DTM-LVX189 in open position,
condensate from drain receiver tank 1DTM-TK2 will drain to
main condenser, causing small loss of extraction steam or
main steam to condenser resulting in partial loss of con-
densate/feedwater heating at fourth point heater 1CNM-E4A.

[f instrumentation fails 1DTM-LVY189 in closed position,
partial loss of condensate/feedwater heating at fourth
point heater 1CNM-E4A will be the result.

1DTM-LT187, LVX187, SOVX187, LVY187, SOV187, LS187

Failure Effect

[f instrumentation fails 1DTM-LVX187 in open position,
condensate from drain receiver 1DTM-TK1 will drain to main
condenser, causing small loss of extraction steam or main
steam to condenser resulting in partial loss of condensate
heating at fourth point heater 1CNM-E4A.

Extraction Steam (ESS, 3-4)

1) 1ESS-NRV16A, SOVX16A, SOVY16A, NRV23A, SOVX23A, SOVY23A,
NRV29A, SOVX29A, SOVY29A, NRV34A, SOVX34A, SOVY34A

1ESS-NRV16B, SOVX16B, SOVY16B, NRV23B, SOVX23B, SOVY23B,
NRV34B, SOVX34B, SOVY34B

Failure Effect

If any nonreturn valve fails open, some protection is lost
against turbine overspeed and water induction.

1ESS-NRV115, NRV116, SOV115, SOV116
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Failure Effect

If any nonreturn valve fails open, some protection is lost
against turbine overspeed and water induction.

1ESS-PDT112

Failure Effect

If pressure transmitter fails to close 1ESC-MOV112 and
open IMSS-MOV155 on low differential pressure between
third point extraction steam and main steam, a loss of
turbine generator seal steam may occur.

Feedwater Pump and Drive Lube 0il (FWL, 7-3)

1) IFWL-PS2A, PS12A, PS2B, PS12B, PS2C, PS12C

Failure Effect

Instrumentation failure may cause either inadvertent
feedwater pump trip or failure to trip feedwater pump on
extreme low lube o0il pressure.

1IFWL-PS3A, PS13A, PS3B, PS13R, PS3C, PS13C

Failure Effect

No significant etfect.
Feedwater Pump Recirculation (FWR, 6-3)
1FWR-FV2A, SOV2A, FV2B, SOV2B, FV2C, SOvV2C

Failure Effect

If valves fail open, feedwater flow to reactor will be reduced
resulting in turbine runback.

If valves fail closed, feedwater pump minimum recirculation
requirement may noi be met, causing feedwater pump degradation
at low feedwater flow levels.

Low-Pressure Fe-dwater Heater Drains (HDL, 4-2)

IHDL-LS7A, LS7B, LS8A, LS8B

Failure Effect

[f either feedwater heater train is inadvertently isolated by
failure of fifth or sixth point heater extreme high level
switches, a drop in feedwater temperature, recirculation system
runback and turbine runback will result.
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[f an extreme high level in fifth or sixth point heater exists
and level switches fail to isolate the respective heater train,
water will fill the respective heater covering condensate
tubes, resulting in a loss of feedwater heating.

Main Steam System (MSS, 3-1)

1) IMSS-PT30A and PT30B

Failure Effect

Instrumentation failure causing inadvertent closure of
moisture separater main steam supply valves IMSS-PVRSHLV1
or PVRSLLV1 (1IMSS-PVRSHLV2 or PVRSLLV2) can result in
reduction of hot reheat steam temperature to low-pressure
turbines.

IMSS-FTX13A
Failure Effe:t
An inadvertent extreme low flow signal from the flow
transmitter can isolate the condenser air removal system
by closing 1ARC-AOV1A.

Steam Bypass and Regulation (C85)

1C85-PDSNGO2A and PDSN00O2B

Failure Effect

If instrumentation fails to monitor loss of main condenser
vacuum, turbine will not trip.

Instrumentation may also inadvertently trip the turbine.
Nuclear Boiler Instrumentation (B21)

1B21-A0VF069, SOVF069
1B21-A0VF033, SOVF033

Failure Effect

No significant effect.

Feedwater Heater Relief Vents and Drips (SVH, 32-14)

1SVH-AOV36A, SOV36A, AOV37A, SOV37A, AOV38A, SOV38A, AOV39A,
SOV39A

Failure Effect

No significant effect.
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Combined Effect
A break in any of the condensate high energy lines [Item 1.a.1)
or 1.a.2)] will result in total loss of condensate flow in
feedwater heater train associated with the pipe break. A low
feedwater suction pressure will result in reactor feedwater
pump trip. This is a break in feedwater line outside the
containment and therefore is bounded by FSAR 15.6.6 analyses.

Failure of control components in this zone does not exacerbate
this event.

A break in any of the moisture separator vent and drain
high energy lines [Item 1.b.1), 1.b.2), 1.b.5), 1.b.6),
1.b.7), 1.b.9), or 1.b.10)] results in loss of condensate
from moisture separator. Moisture separator drain
receiver tank associated pipe break results in loss of
condensate inventory, reduced heater drain pump flow, and
loss of condensate/feedwater heating at associated third
point heater. Loss of feedwater heating is bounded by
Chapter 15.1.1 analyses.

The failure of control components [Item 2.d.1), 2.4.2),
2.e.3), or 2.e.4)] in this zone may also result in further
reduction in feedwater heating, which is bounded by FSAR
Chapter 15.1.1 analyses for the above line break. In
addition to this, failure of control components (Item 2.b
or 2.k) may result in turbine trip. If the turbine trip

occurs at a reactor power level elevated from initial
operating value due to the loss of feedwater heating, the
reactor may experience a change in critical power ratio
greater than that described in the unacceptable results of
incidents of moderate frequency anticipated operational
transients of FSAR Chapter 15.

A break in any of the moisture separator vent or drain
high energy lines [Items 1.b.3) and 1.b.4)] causes loss of
hot reheat steam to associated low-pressure turbine,
causing unbalanced steam temperature resulting in asym-
metrical operation leading to high vibration and turbine
trip. For failure of control components in this zone,
refer to Item 3.b.1).

A break in any of the moisture separator vent and drain
lines [Item 1.b.8)] causes loss of main condenser vacuum
bounded by FSAR Chapter 15.2.5 aralyses. Loss of con-
denser vacuum causes a turbine trip by 1C85-PDSN002A and
1C85-PDSN002B pressure switches. However, if pressure
switches fail due to break in high energy line, a further
loss in condenser vacuum will isolate the main steam
isolation valves as bounded by FSAR Chapter 15.2.4
analyses.

A break in any of the moisture separator reheater vent and
drain high energy lines (Items 1.c.l1 and 1.c.2) results in
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loss of extraction steam to associated first point heater.
If the break occurs on the main condenser pipe (between
main condenser and isolation valve 1DSR-MOV108/110), a
loss of wain condenser vacuum results. Loss of steam to
first point heater results in loss of feedwater heating as
bounded by FSAR Chapter 15.1.1 analyses. For failure of
control components in this zone, refer to Item 3.b.1).

Loss of main condenser vacuum Dbounded by FSAR
Chapter 15.2.5 analyses. A failure of pressure switches
to trip turbine is as analyzed in Item 3.b.3).

A break in any of the moisture separator reheater vent and
drain high energy lines [Item 1.c.3) through 1.c.7),
1.¢.9), or 1.c.10)] results in loss of condensate to first
point heater. This results in loss of feedwater heating
at first point heater. Loss of feedwater heating is
bounded by FSAR C(hapter 15.1.1 analyses. For loss of
condensate inventory refer to Item 3.d.2). For failure of
control components in this zone, refer to Item 3.b.1).

A break in any of the moisture separator reheater vent and
drain high energy lines [Item 1.c.8)] resul“s in loss of
main condenser vacuum. The event and results are the same
as those analyzed in Item 3.b.3).

A break in any turbine plant miscellaneous drain high

energy lines connecting to main condenser [Items 1.d.2)
through 1.4.8), 1.d.12), 1.d.15) through 1.d4.19)] causes
loss cf main condenser vacuum. Refer to Item 3.b.3) for
further analysis.

A break in any turbine plant miscellaneous drain high
energy lines [Item 1.4.9), 1.4.10), or 1.d.11)] causes
partial loss of condensate inventory to fourth point
heater 1CNM-E4A. This results in partial loss of feed-
water heating, an event bounded by FSAR Chapter 15.1.1
analyses. For failure of control components in this zone,
refer to Item 3.b.1). Loss of condensate inventory will
result in reduced condenser level and higher main con-
denser back pressure. Loss of main condenser vacuum event
is bounded by FSAR Chapter 15.2.5 analyses. Refer to
Item 3.b.3) for further analysis.

If a break in any turbine plant miscellaneous drain high
energy line [Item 1.d.1) or 1.d.13)] occurs between main
condenser and normally closed valves, a loss of main con-
denser vacuum results. Refer to Item 3.b.3) for further
analyses.

If the break occurs on the extraction steam header side of
the high energy line [Item 1.d.1)]) a loss in extraction
steam will result causing partial loss of feedwater heat-
ing. Loss of feedwater heating is bounded by FSAR
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Chapter 15.1.1 analyses. For failure of control com-
ponents in this zone, refer to Item 3.b.1).

The break in main steam to moisture separator reheater
header drain lines will result in loss of main steam to
moisture separator reheater. This event is a main steam

pipe break outside containment bounded by FSAR
Chapter 15.6.4.

If a break in any extra n steam high energy line
[Item 1.e.1), 1.e.3), l.e.4), or 1.e.5)] results in loss
of extraction steam to first point, third point, and
fourth point heater, a loss of feedwater heating results.
This event is bounded by FSAR Chapter 15.1.1 analyses.

For failure of control components in this zone, refer to
Item 3.b.1).

Loss of extraction steam will result in loss of condensate
inventory. Loss of condensate inventory will result in
reduced condenser level and higher main condenser back
pressure. Loss of main condenser vacuum is bounded by
FSAR Chpater 15.2.5 analyses. Also, refer to Item 3.b.3)
for loss of condenser vacuum analysis.

A break in any extraction steam high energy line
[Item 1.e.2)] will result in loss of extraction steam to
second point heater. Analysis for this event is the same
as Item 3.e.1).

Additionally, a break in extraction steam high energy line
to second point heater will result in loss of cold reheat
steam to one of the moisture separators. This will result
in turbine vibration and turbine trip.

A break in any feedwater recirculation high energy results in
loss of main condenser vacuum and partial loss of feedwater.
Loss of main condenser vacuum is bounded by FSAR Chapter 15.2.5
analyses and failure to trip turbine on control component
failure is further analyzed in Item 3.b.3).

A break in any low-pressure feedwater heater drains will result
in loss of condensate heating at fifth point drain cooler.
This results in a slight decrease in feedwater temperature.
Loss of feedwater heating event is bounded by FSAR
Chapter 15.1.1 analyses. Failure of control components is
further analyzed in Item 3.b.1).

A break in any hot reheat high energy line [Item 1.h)] results
in loss of main condenser vacuum bounded by FSAR Chapter 15.2.5
analyses. Control component failure to trip turbine on loss of
condenser vacuum is further analyzed in Item 3.b.3).

1) A break in any main steam high energy line [Item 1.i.1),
1.1.2), 1.i.4), or 1.1.5)] causes a loss of main steam. A
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steam system pipe break is bounded by FSAR Chapter 15.6.4
analyses. Control component failure does not exacerbate
this event.

A break in any main steam high energy line [Item 1.i.7) or
1.1.8)] causes a loss in main condenser vacuum. Refer to
[tem 3.b.3) for control component failure analyses.

A break in steam pressure averaging header at inlet of
main steam stop valves for Pls 1C85-PTNOOIA and 1B
(Item 1.i.3)] results in loss of turbine steam pressure
control instrumentation. Two pressure transmitters
provide signals to two identical pressure regulators

Each pressure regulator compares two separate setpoints.
Failure of pressure regulator as a resuit of failure of
pressure transmiiter is bounded by FSAR Chapter 15.1.3 or
15.2 analyses. Failure of control components in this zone
does not exacerbate this event.

A break in any main steam high energy line [Item 1.i.6))
in this 2zone will result in loss of main condenser vacuum
due to loss of main steam to condenser air removal steam
jet air ejectors. Loss of main condenser vacuum event is
bounded by FSAR Chepter 15.2.5 analyses. Refer to
Item 3.b.3) for loss of main condenser vacuum analysis due
to control component failures.

A break in any of the high energy lines in feedwater
heater relief vents and drips [Item 1.j.1) or 1.j.4))
causes partial loss of extraction steam to fifth point
heaters associated with the pipe break resulting in loss
of feedwater heating at fifth point heater. Loss of
feedwater heating is bounded by FSAR Chapter 15.1.1
analyses. Failure of control system components is further
analyzed in Item 3.b.1).

A break in any of the high energy lines in feedwater
heater relief vents and drips [Item 1.j.2) or 1.j.3)]
causes loss of main condenser vacuum. Control system
components failure effect and loss of main condenser
vacuum is analyzed in Item 3.b.3).

A break in any turbine generator gland seal and exhaust
steam high energy line [Item 1.k.2)] results in loss of
extraction steam from fourth point. This results in loss
of feedwater heating at fourth point heater. Loss of
feedwater heating is bounded by FSAR Chapter 15.1.1
analyses. Failure of control system components is further
analyz+d in Item 3.b.1).

A break in any turbine generator gland seal and exhaust
steam high energy line [Item 1.k.1)] results in loss of
main condenser vacuum. Results of loss of main condenser
vacuum are analyzed in Item 3.b.3).
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APPENDIX D
ZONE V

Building: Turbine Building
Locations: El 123 ft 6 in.

HIGH ENERGY LINE BREAK ANALYSIS

HELB System Control System

CNA Auxiliary Condensate 2. a) DTM Turbine Plant
(4=4) (32-5) Miscellaneous Drains

DTM Turbine Plant
(32-5) Miscellaneous Drains

MSS Main Steam
(3-1)

TME Turbine Generator
(16-1) Gland Seal and Exhaust
Steam

The following is a list of high energy lines analyzed on a system
basis:

Auxiliary Condensate (CNA, 4-4)

42—

1) Line Nos. 1CNA-002-2-4, 002-3-4, 002-4-4,
002-31-4, and 002-34-4

Function
Condensate supply to steam seal evaporator 1TME-EVI1.

Failure Effect

Loss of condensate inventory, loss of 1TME-EV1 and
radwaste reboiler 1ASR-SG1 st-am for turbine generator
gland seal and exhaust steam (THE) system.

Liae Nos. 1CNA-002-7-4, 002-8-4, and 004-6-4
Function

Instrument standpipe and process connections for con-
densate level control of steam seal evaporator 1TME-EVI

Failure Effect

Loss of condensate inventory and loss of 1TME-EV1 and
radwaste reboiler 1ASR-SG1 steam for turbine generator
gland seal and exhaust steam (TME) system.
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Turbine Plant Miscellaneous Drains (DTM, 32-5)

1) Line No. 1DTM-006-427-4
Function
Drain the condensed third-point extraction steam from the
steam seal evaporator 1TME-EV1 to the drain receiver tank

1DTM-TK2.

Failure Effect

Loss of condensate inventory and loss of partial conden-
sate/feedwater heating at fourth-point heater 1CNM-E4A.

Line No. 1DTM-004-435-4

Function

Drain condensate from steam seal evaporator to turbine
plant miscellaneous drain header through locked closed

manually operated valve 1DTM-V335.

Failure Effect

Loss of main condenser vacuum.

Main Steam System (MSS, 3-1)

Line No. 1IMSS-006-24-4

Function

Provide main steam to steam seal evaporator 1TME-EV1 through
normally closed motor-operated valve 1MSS-MOV155 during startup

operation.

Failure Effect

A break on main steam sid~ of IMSS-MOV155 will result in loss
of some main steam.

Turbine Generator Gland Seal and Exhaust Steam (TME, 16-1)

Line Nos. 1TME-003-1-4, 010-2-4, 010-3-4, 010-13-4, and
010-14-4

Function
Steam line relief valves to main condenser.

Failure Effect

Loss of main condenser vacuum.
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2. The following is the list of nonsafety-related control components
that are affected by a high energy line break on any of the lines
listed in Item 1. The consequence of failure of each control com-
ponent is analyzed. Refer to Appendix B for function of individual
components.

Additionally, a high energy line break in this zone will also result
in failure of control components as described in Zone VIII, Item 2.
The significant consequences of such a failure have been integrated
into the analysis by referring to Zone VIII control component
failure in the "Combined Effect" section to this zone.

a. Turbine Plant Miscellaneous Drains (DTM, 32-5)

1DTM-AOV223 and 1DTM-SOV-223

Failure Effect

No substantial effect as this valve is on a 1-in. line.
.. Combined Effects

a. A break in the auxiliary condeusate high energy line in this
zone will result in loss of condensate inventory and loss of
steam seal evaporator 1TME-EV! and radwaste revoiler 1ASR-SGI
steam for turbine generator gland seal and exhaust system.
Loss of condensate inventory will result in loss of main
condenser level leading to loss of main condenser vacuum. The
total loss of turbine gland seal steam will cause air inleakage
through the low-pressure tu-bine glands, resulting in loss of
main condenser vacuum. The loss of main condenser vacuum event
is bounded by FSAR Chapter 15.2.5 analyses. Failure of any
control compenents in this 2zone or Zone VIII does not
exacerbate this event.

b. A break in the turbine plant miscellaneous drains high energy
line (Item 1.b.1) in this zone will result in loss of conden-
sate inventory and partial loss of condensate heating at
fourth-point heater 1CNM-E4A. This results in a slight
decrease in feedwater temperature. Loss cof feedwater heating
event is bounded by FSAR Chapter 15.1.1 analyses. Refer to
Item 3.a above for loss of condensate inventory analysis.
Failure of any control components in this zone or Zone VIII
does not exacerbate this event.

A break in the turbine plant miscellaneous drains high energy
line (Item 1.b.2) in this zone will result in loss of main con-
denser vacuum. The loss of main condenser vacuum event is
bounded by FSAR Chapter 15.2.5 analyses. Failure of any
control components in this 2zone or Zone VIII does not
exacerbate this event.

c. A break in the main steam high energy line in this 2zone
upstream of IMSS-MOV155 will result in loss of main steam.
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This is a break in main steam line outside containment and is
bounded by FSAR Chapter 15.6.4 analyses. Failure of any
control components in this 2zone or Zone VIII does not exacer-
bate this event.

A break in the turbine generator gland seal and exhaust steam
high energy line will result in loss of main condenser vacuum.
The loss of main condenser vacuum event is bounded by FSAR
Chapter 15.2.5 analyses. The failure of any control components
in this 2zone or Zone VIII does not exacerbate this event.
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APPENDIX D
ZONE VI

Building: Turbine Building
Locations: El 123 ft 6 in.

HIGH ENERGY LINE BREAK ANALYSIS

HELB System Control System
1. a) DT™ Turbine Plant 2. a) DM™M Turbine Plant
(32-5) Miscellaneons Drains (32-5) Miscellaneous Drains

b) CNA Auxiliary Condensate
(4-4)

1. The following is a list of high energy lines analyzed on a system
basis:

8. Turbine Plant Miscellaneous Drains (DTM, 32-5)

1) Line No. 1DTM-008-421-4
Function

Drain line from radwaste reboiler 1ASR-SG1 to drain re-
ceiver tank 1DTM-TK]1.

Failure Effect

Partial loss of condensate/feedwater heating at fourth-
point heater 1CNM-E4A.

2) Line Nos. 1DTM-002-432-4, 004-433-4, 004-443-4, and
002-444-4

Function

Drain lines from radwaste rebciler 1ASR-SG1 to main con-
denser.

Failure Effect

Loss of main condenser vacuum.

b. Auxiliary Condensate (CNA, 4-4)

Line Nos. 1CNA-003-1-4, 003-32-4, 025-35-4, 002-10-4, 002-30-4,
002-2-4, and 025-9-4
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Function

Supply condensate to radwaste steam reboiler 1ASR-SGl and steam
seal evaporator 1TME-EV1.

Failure Effect

Loss of condensate inventory and loss of 1ASR-SG1 and 1TME-EV1
siceam for turbine generator gland seal and exhaust steam (TME)
system.

2. The following is the list of nonsafety-related control components
thzct are affected by a high energy line break on any of the lines
li.ied in Item 1. The consequence of failure of each control com-
ponei't is analyzed. Refer to Appendix B for function of individual
compolents.

Additionally, a high energy line break in this zone will also result
in failure of control components as described in Zone VIII, Item 2.
The significant consequences of such a failure have been integrated
into this analysis by referring to Zone VIII control component
failure in the "Combir2d Effect" section of this zone.

a. Turbine Plant Miscellaneous Drains (DTM, 32-5)

1DTM-AOV222 and 1DTM-S0V222

Failure Effect

No substantial effect as this valve is on a l-in. line.
3 Combined Effect

a. A break in the turbine plant miscellaneous drains' high energy
line (Item 1.a.1) in this zone will result in loss of conden-
sate inventory, and partial loss of condensate heating at
fourth-point heater 1CNM-E4A. This results in a slight
decrease in feedwater temperature. Loss of feedwater heating
event is bounded by FSAR Chapter 15.1.1 analyses. Loss of
condensate inventory will result in low level in main condenser
leading to low main condenser vacuum. A break in the turbine
plant miscellaneous drains high energy line (Item 1.a.2) in
this zone will result in loss of main condenser vacuum. The
loss of main condenser vacuum event is bounded by FSAR
Chapter 15.2.5 analyses. Failure of any control components ir
this zone or Zone VIII does not exacerbate these events.

b. A break in the auxiliary condensate high energy line in this
zone will result in loss of condensate inventory and total loss
of turbine generator gland seal steam. As a result of the loss
of turbine generator gland seal, air inleakage through the
low-, ressure turbine glands will create low main condenser
vacuum. The loss of main condenser vacuum event is bounded by
FSAR Chapter 15.2.5 analyses. Loss of condensate inventory
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will result in low level in main condenser leading to low main
condenser vacuum. Failure of any control componeats in this
zone or Zone VIII does not exacerbate this event.
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APPENDIX D
ZONE VIII

Building: Turbine Building
Locations: El 67 ft 6 in. and 95 ft

HIGH ENERGY LINE BREAK ANALYSIS

HELB System Control System
1. a) CNM Condensate 2. a) CCs Turbine Plant Component
(4-1) (9-7) Cooling Water

b) CNS Condensate Makeup and
(4-3) Drawoff

c) DTM Turbine Plant Miscellaneous b) CNM Condensate
(32-5) Drains (4-1)
d) Fws Feedwater c) DSM Moisture Separator
(6-1) (32-7) Vents and Drains
e) FWR Feedwater Pump Recircula- d) DSR Moisture Separator
(6-3) tion (32-6) Reheater Vents
and Drains
f) HDH High-Pressure Feedwater e) DTM Turbipe Plant Miscell-
(6-6) Heater Drains (32-5) aneous Drains
g) HDL Low-Pressure Feedwater f) ESS Extraction Steam
(4-2) Heater Drains (3-4)
h) SVH Feedwater Heater Relief, g) FWR Feedwater Pump
(32-14) Vents, and Drips (6-3) Recirculation
h) GMC Stator Cooling
(16-8) Water
i) HDH High-Pressure Feedwater
(6-6) Heater Drains
j) HDL Low-Pressure Feedwater
(4-2) deater [rains
k) IAS Instrument Air
(12-1)
1) MSS Main Steam
(3-1)
m) SVH Feedwater Heater
(32-14) Relief, Vents,
and Drips
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n) TME Turbine Generator
(16-1) Gland Seal and
Exhaust Steam

o) C33 teedwater Control
p) C85 Turbine Bypass
1. The following is a list of high energy lines analyzed on a system

basis for this 2zone. High energy lines for Zone XX (feedwater
system) are similar to Item 1.d below. There are no control com-
ponents in Zone XX affected by a high energy line break.

& Condensate (CNM, 4-1)

1) Line Nos. 1CNM-020-14-4, 020-15-4, 020-16-4, and 024-17-4
Function

Condensate pump A, B, or C discharge lines, common
discharge header.

Failure Effect

Loss of condensate/feedwater flow.
2) Line Nos. 1CNM-003-146-4, 003-147-4, and 003-148-4
Function

Condensate pump A, B, or C discharge valves 1CNM-MOV3A,
3B, and 3C bypass lines.

Failure Effect

Condensate/feedwater flow is reduced. Turbine runback.
Loss of condensate inventory.

3) Line No. 1CNM-020-38-4
Function
Air ejector intercondensers 1ARC-E2A and E2B bypass line.

Failure Effect

Loss of condensate/feedwater flow.
4) Line Nos. 1CNM-002-45-4 and 002-46-4
Function

Condensate to loop seal low-pressure fecdwater heater
drains.
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Failure Effect

If line breaks on the side of loop seal, loss of condenser
vacuum will be the result. If line breaks on the con-
densate side, reduced condensate flow and loss of
condensate inventory will result.

Line Nos. 1CNM-020-47-4, 020-50-4, and 018-49-4

Function

Condensate recirculation to main condenser and bypass.

Failure Effect

Loss of feedwater/condensate flow.
Line Nos. 1CNM-024-54-4, 016-64~4, and 016-66-4
Function

From condensate demineralizer to heater trains A and B.
Heater trains bypass.

Failure Effect

Loss of condensate/feedwater flow.

Line Nos. 1CNM-020-67-4, 020-76-4, 020-80-4, 030-85-4,
030-81-4, 016-88-4, 016-180-4, and 016~181-4

Function

Condensate from condensate demineralizer to S5Sth point
drain coolers 1CNM-DCL1A and 1B, from 2nd point heaters
I1CNM-E2A and E2B to reactor feed pump sucticn header.
Feedwater pump bypass. Condensate demineralizer syctem
bypass

Failure Effect

Loss of condensate/feedwater flow.

Line Nos. 1CNM-003-159-4, 003-160-4, 003-161-4, 003-162-4
and 003-153-4

’

Function
Reactor feed pump A, B, or C inlet valve bypass. Reactor

feed pump bypass line valve bypass. Condensate to reactor
flow control valve inlet isolation valve bypass.

C4/12210/459F/4YH D-VIII-3




Failure Effect

Condensate/feedwater flow is reduced. Turbine runback.
Loss of condensate inventory.

b Condensate Makeup and Drawoff (CNS, 4-3)

Line Nos. 1CNS-006-7-4, 006-8-4, and 004-9-4
Function

Condensate recirculation to main condenser from condensate
polishing demineralizers.

Failure Effect

Loss of condenser makeup water and loss of condensate
inventory.

g. Turbine Plant Miscellaneous Drains (DTM, 32-5)

1) Line Nos. 1DTM-004-176-4 and 004-177-4
Function

Air ejector intercondenser 1ARC-E2A or E2B loop seal
drains to main condenser.

Failure Effect

No significant effect.
2) Line No. 1DTM-004-625-4
Function
Gland steam condenser 1TME-CND1 drains to main condenser.

Failure Effect

Loss of main condenser vacuum.
3) Line Nos. 1DTM-002-541-4 through 002-544-4
Function

Off-gas from steam air ejectors to preheater EBOOIA or 1B
line drains to main condenser.

Failure Effect

Loss of main condenser vacuum and loss of main condenser
off-gas treatment.
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4) Line No. 1DTHM-004-151-4
Function
Reactor water cleanup blowdown drain to main condenser.

Failure Effect

Loss of main condenser vacuum.
5) Line No. 1DTM-003-110-4
Function
Main steam isolation valves drain to main condenser.

Failure Effect

Loss of main condenser vacuum.
6) Line No. 1DTM-003-79-4
Function
Main steam isolation valve drain header to main condenser.

Failure Effect

Loss of condensate inventory from main steam isolation
valve body drains.

7)  Line Nos. 1DTM-002-511-4 and 002-512-4
Function
Capped lines to main condenser.

Failure Effect

Loss of main condenser vacuum.
8) Line Nos. 1DTM-002-513-4 and 002-514-4
Function
Regenerant evaporator reboiler drain receiver 1DTM-TK3 and
waste evaporator boiler drain receive: 1DTM-TK4 drain to

auxiliary boiler deaerator.

Failure Effect

No significant impact, since the drain lines are normal.y
closed by valves 1DTM-AOV-206 and 207 and are manually
operated remotely when auxiliary boiler is used.
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9) Line No. 1DTM-002-656-4
Function
Main steam isolation valve seal line is drained to the
condenser through remotely operated, normally closed

motor-operated valve 1E33*MOVF026.

Failure Effect

Loss of main condenser vacuum.

d. Feedwater (FWS, 6-1)

1) Line Nos. 1FWS-020-i-4, 020-2-4, 020-3-4, 030-28-4,
020-5-4, 020-6-4, 020-7-4, 020-8-4, 020-9-4, 020-10-4,
030-20-4, 020-21-4, 020-22-4, 020-25-4, 020-26-4,
030-61-4, 02vu-29-4, 016-81-4, 020-31-4, 020-32-4,
016-11-4, and 020-46-4

Function
Carry feedwater from reactor feedwater pumps to common
headers to 1st point heaters to feedwater isolation

valves.

Failure Effect

Loss of feedwater flow to reactor vessel.

2) Line Nos. 1FWS-003-70-4, 003-71-4, 003-72-4, 002-73-4,
G03-75-4, 003-75-4, 003-76-4, and 003-79-4

Function
Feedwater miscellaneous valves bypass lines.

Failure Effect

Reduced feedwater flow to reactor vessel.
3) Line Nos. 1FWS-012-12-4 and 012-13-4

Function

Feedwater level control bypass line.

Failure Effect

Loss of feedwater flow.

4) Line Nos. 1FWS-020-80-4, 020-30-4, and 016-82-4
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Function

Feedwater recirculation to main condenser.

Failure Effect

Loss of main condenser vacuum.

Feedwater Pump Recirculation (FWR, 6-3)

Line Nos. 1FWR-008-1-4, 008-3-4, and 008~5-4
Function
Feedwater pump 1FWS-P1A, 1B, or 1C recirculation line.

Failure Effect

Reduced feedwater flow and loss of main condenser vacuum.

High-Pressure Feedwater Heater Drains (HDH, 6-6)

Line Nos. 1HDH-016-6-4 and 016-13-4
Function

First point heater 1FWS-EIA or 1B bypass line to main
condenser.

Failure Effect

Loss of feedwater heating and loss of condensate inventory.

Low-Pressure Feedwater Heater Drains (HDL, 4-2)

1) Line No. 1HDL-018-6-4
Function

Second point heater 1CNM-E2A bypass line to main
condenser.

Failure Effect

Loss of feedwater heating and loss of condensate
inver+ sry.

2) Line Nos. 1HDL-010-24~4 and 010-46-4
Function

Same as Item g.1) for 1CNM-E4A or E4B.
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Failure Effect

Same as Item f.1) for 1CNM-E4A or E4B.

3) Line Nos. 1HDL-002-52-4, 002-53-4, 004-96-4, 002-67-4,
002-68-4, and 004-66-4

Function

Fifth point hea:er drain receiver tanks 1HDL-TK1A or 1B
level instrumentation.

Failure Effect

Loss of condensate inventory and loss of condensate
heating at fifth point heater drain coolers 1CNM-DCLIA or
1B.

4) Line Nos. 1HDL-010-55-4 and 010-70-4

Function

Fifth point heater drain receiver tanks 1HDL-TK1A or 1B to
fifth point heater drain coolers 1CNM-DCL1A or 1B.

Failure Effect

Same as Item 3) above.
5) Line Nos. 1HDL-012-58-4 and 012-73-4
Function

Fifth point heater drain receiver tanke 1HDL-TK1A or 1B
bypass to main condenser.

Failure Effect

Same as Item 3) above.
6) Line Nos. 1HDL-016-54-4 and 016-69-4
Function

Fifth point heater 1CNM-ESA or ESB drains to drain
receiver tank 1HDL-TK1A or 1B.

Failure Effect

Loss of condensate inventory and partial loss of
condensate heating at fifth point heater 1CNM-E5A or ESB
and fifth point heater drain cooler 1CNM-DCLIA or 1B.
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7) Line Nos. 1HDL-014-110-4 and 014-115-4
Function

Heater drain pumps discharge line relief to main
condenser.

Failure Effect

Loss of main condenser vacuum.
8) Line Nos. 1HDL-020-16-4 and 020-41-4
Function

Third point heater 1CNM-E3A or E3B drain bypass to main
condenser.

Failure Effect

Loss of condensate inventory. Heater drain pump flow to
condensate system is reduced.

h. Feedwater Heater Relief, Vents, and Drips, (SVH, 32-14)

1) Line Nos. 1SVH-003-76-4 and 003-101-4
Function

Fifth point heater I1CNM-E5A or ES5B vent lines to
1HDL-TK1A or 1B.

Failure Effect

No significant effect.
2) Line Nos. 1SVH-025-46-4 and 025-64-4
Function

Fourth point heater 1CNM-E4A or E4B vent lines to main
condenser.

Failure Effect

Loss of main condenser vacuum.

2. The following is the list of nonsafety-related control components
that are affected by a high energy line break on any of the lines
listed in Item 1. Refer to Appendix B for the function of each

component.

These control components are also subject to failure due to a high
energy line break in Zonmes V, VI, XV, XVI, and XX, and the
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consequences of failure have been combined with those in Zones V,
VI, XV, and XVI, as Zone XX has no control component of interest.

a. Turbine Plant Component Cooling Water (CCS, 9-7)

1CCS-PIC111 and PV111

Failure Effect

If 1CCS-PV111 fails open, turbine plant component cooling water
header pressure will be reduced, resulting in reduvced component
cooling water heat removal capability. |

b. Condensate (CNM, 4-1)

1) 1CNM-FT68A, 68B, and 68C

Failure Effect

If flow transmitter 1CNM-FT68A, 68B, or 68C fails
1FWR-FV2A, 2B, or 2C in open position, reactor feedwater
flow to reactor vessel is reduced and the turbine will go
into a runback mode.

If flow transmitter 1CNM-FT68A, 68B, or 68C fails
1FWR-FV2A, FV2B, or FV2C in closed position, reactor feed-
water pump 1FWS-Pl1A, 1B, or 1C minimum recirculation
requirements will not be met, causing feedwater pump
degradation at low feedwater flow levels.

2) 1CNM-PT70A, 70B, and 70C
Failure Effect
inadvertently provides a low suction pressure signal,
reactor feedwater pump 1FWS-P1A, P1B, or PIC will trip.
If pressure transmitter 1CNM-PT70A, PT70B, or PT70C
inadvertently does not provide a low suction pressure
signal, a degraded feedwater pump operation will result.

3) 1C¥M-I/P114

Failure Effect

If 1CNM-I/P114 fails 1CNM-FV114 in open position,
condensate/feedwater flow is reduced as well as feedwater
pump suction pressure is reduced.

c. Moisture Separator Vents and Drains (DSM, 32-7)

1) 1DSM-LIC75A, LV75A, SOVT7:3A,

If pressure transmitter 1CNM-PT70A, PT70B, or PT70C
LIC75B
|
|
|
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Failure Effect

Partial loss of condensate/feedwater heating by third
point heater 1CNM-E3A or 3B when instrumentation fails
valve 1DSM-LV75A or 75B in closed position.

2) 1DSM-LIC78B

Failure Effect

If 1DSM-LIC78B fails 1DSM-LV78B in open position, con-
densate from IDSM-TKI1B will drain from 1DSM-TK1B to main
condenser, causing partial loss of condensate/feedwater
heating by third point heater 1CNM-E3A or E3B.

d. Moisture Separator Vents and Drains (DSR, 32-6)

1) 1DSR-LIC65A
1DSR-LIC65B, LV65B, and SOV65B

Failure Effect

If instrumentation fails valve 1DSR-LV65A or 65B in closed
position, partial loss of heating at first point heater
1FWS-E1A or E1B relulgs.

2) 1DSR-LIC68B and LY68B

Failure Effect

If instrumentation fails 1D{R-LV68B in open position,
condensate from 1DSR-TKIB will drain to main condenser,
resulting in partial loss of heating at first point heater
1FWS-E1B.

e. Turbine Plant Miscellaneous Drains (DTM, 32-5)

1) 1DTM-LIC187

Failure Effect

If instrumentation fails 1DTM-LVX187 in open position,
condensate from radwaste reboiler drain receiver 1DTM-TKI
will drain into condenser, resulting in partial loss of
condensate/f :edwater heating at fourth point heater
1CNM-E4A.

2) 1DTM-LIC189

Failure Effect

If instrumentation fails 1DTM-LVX189 in open position,
condensate from steam seal evaporator drain receiver tank
IDTM-TK2 will drain into main condenser. Partial loss of
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condensate/feedwater heating at fourth point heater
1CNM-E4A will result.

If instrumentation fails 1DTM-LVY189 in close position,
partial loss of condensate/feedwater heating at fourth
point heater 1CNM-E4A will result.

3) 1DTM-AOV12A, SOV12A
1DTM-SOV12B, SOV12B

Failure Effect

Failure of these valves will have no adverse impact, since
they are not used during normal plant operation.

f. Extraction Steam (ESS, 3-4)

1ESS-NRV29B, SOVX29B, and SOVY29B

Failure Effect

If nonreturn valve 1ESS-NRV29B fails open, then some protection
is lost against turbine water induction and overspeed leading
to turbine trip.

8. Feedwater Pump Recirculation (FWR, 6-3)

1IFWR-1/P2A, 2B, and 2C

Failure Effect

If 1FWR-I/P2A, 2B, or 2C fails, reactor feedwater pump
recirculation valves 1FWR-FV2A, 2B, or 2C in open position,
feedwater flow to reactor will be reduced.

If valve 1FWR-FV2A, 2B, or 2. fails in closed position, feed-
water pump minimum recirculation requirements will not be met,
causing feedwater pump degradation at low feedwater flow
levels.

h. Stator Cooling Water (GMC, 16-8)

1GMC-PS63-P96, and TS63-T86

Failure Effect

If instrumentation fails such that it energizes generator
stator winding cooling water heater inadvertently, stator
temperature rise may result.
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i. High-Pressure Feedwater Heater Drains (HDH, 6-6)

1) 1HDH-LIC6A and 6B

Failure Effect

If controller 1HDH-LIC6A or 6B fails 1HDH-LV6A or 6B in
close position, condensate/feedwater heating at second
point heater 1CNM-E2A or E2B will be reduced.

2) 1HDH-LIC26A and 26B

Failure Effect

If controller 1HDH-LIC26A or 26B fails 1HDH-LV26A or 26B
in open position, first point heater 1FWS-E1A or EI1B
drains to second point heater 1CNM-E2A or E2B will be
bypassed to main condenser, resulting in partial lcss of
condensate heating at second point heater 1CNM-E2A or E2B.

s Low-Pressure Feedwater Heater Drains (HDL, 4-2)

1) 1HDL-LT2A and 2B, 1HDL-LIC2A and 2B, and 1HDL-LV2A and 2B

Failure Effect

If controller 1HDL-LIC2A or 2B or level transmitter
IHDL-LT2A or 2B fails 1HDL-LV2A or 2B in closed position,
the result will be loss of condensate/feedwater heating at
fifth point drain cooler 1CNM-DCL1A or 1B.

2) 1HDL-LT22A and 22B
1HDL-LIC22A and 22B

Failure Effect

If controller 1HDL-LIC22A or 22B or level transmitter
1HDL-LT22A or 22B fails drain valve 1HDL-LV22A or 22B in
open position, the result will be loss of condensate/
feedwater heating at fifth point drain cooler 1CNM-DCLIA
or 1B.

3) 1HDL-LS22A and 22B

Failure Effect

If 1HDL-LS22A or 22B fails drain valve 1HDL-LV22A or 228
in closed position with high water level in drain receiver
1HDL-TK1A or 1B, fifth point heater 1CNM-E5A or 5B water
level will rise. This will necessitiate isolation of
heater string A or B and will result in reduction in
condensate/feedwater heating.
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4)

5)

6)

7)

8)

9)

1HDL-LIC3A and 3B

Failure Effect

If controller 1HDL-LIC3A or 3B fails 1HDL-LV3A or 3B in
closed position, condensate/feedwater heating at fourth
point heater drain cooler 1CNM-DCL2A or 2B will be lost.
1HDL-LIC4A and 4B

Failure Effect

If controller 1HDL-LIC4A or 4B fails 1HDL-LV4A or 4B in
closed position, the respective heater drain pump flow to
condensate system will be lost.

1HDL-LIC5A and 5B

Failure Effect

If controller 1HDL-LIC5A or 5B fails 1HDL-LV5A or 5B in
closed position, the result will be partial loss of
condensate/feedwater heating at third point heater
1CNM-E3A or 3B, and heater drain pump discharge flow will
be reduced.

1HDL-I/P20A and 20B

Failure Effect

If 1HDL-I/P20A or 20B fails 1HDL-FV20A or 20B in full open
position, heater drain pump discharge flow will be
reduced. If 1HDL-I/P20A or 20B fails 1HDL-FV20A or 20B in
closed position, it may result in heater drain pump over-
heating when flow is low.

1HDL-LIC23A and 23F

Failure Effect

If controller 1HDL-LIC23A or 23B fails 1HDL-LV23A or 23B
in open position, fourth point heater 1CNM-E4A or 4B
drains to fourth point heater drain cooler 1CNM-DCL2A or
2B will be bypassed to main condenser. This will result
in loss of condensate/feedwater heating at fourth point
drain cooler 1CNM-DCL2A or 2B.

1HDL-LIC24A and 24B

Failure Effect

If controller 1HDL-LIC24A or 24B fails 1HDL-LV24A or 24B
in open position, drain will be bypassed to main con-
denser, reducing heater drain pump discharge flow.
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1HDL-LIC25A and 25B

Failure Effect

If controller 1HDL-LIC25A or 25B fails 1HDL-LV25A or 25B
in closed position, second point heater 1CNM-E2A or 2B
drains to third point heater 1CNM-E3A or 3B will be
bypassed to main condenser. This will result in loss of

partial condensate/feedwater heating at third point heater
1CNM-E3A or 3B.

Instrument Air (IAS, 12-1)

1) 1IAS-TS2A, 2B, 2C, 3A, 3B, 3C, 1IAS-PS4A,
1IAS-TS6A, 6B, 6C, 10A, 10B, and 10C

Failure Effect

Failure of instrumentation will result in
instrument air compressor 1IAS-ClA, 1B, or 1C.

1IAS~-TS20A, 20B, and 20C

Failure Effect

Failure of instrumentation will result in
instrument air dryer 1A or 1B heating.

Main Steam (MSS, 3-1)

IMSS-FTX13B

Failure Effect

An inadvertent extreme low flow signal from the flow
transmitter can isolate the main condenser air removal system
by closing 1ARC-AOVIB.

1SVH-AOV25A, 25B, 1SVH-S50V25A, and 25B

Failure Effect

No significant effect.

Turbine Generator Gland Seal and Exhaust Steam (TME, 16-1)

1TME-PVSSAFV
1TME-PCW2
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Failure Effect

If instrumentation failure closes 1TME-PVSSAFV, steam supply
for turbine gland sealing from radwaste auxiliary steam will be
lost. This will not result in any significant event, since
steam for turbine gland sealing will be available from steam
seal evaporator 1TME-EV1.

o. Feedwater Control System (C33)

1)  1C33-LVF002, 1C33-SOVF002, and 1C33-1/PF002

Failure Effect

No significant effect
2) 1C33-N002A and 002B

Failure Effect

If 1C33-N002A and 2B fail providing a high flow signal to
three element master controllers, an error signal between
reactor level, steam flow, and feedwater flow will be
detected by master controller. If reactor level reaches
high, feedwater pump and turbine trip signal with reactor
scram is initiated.

If 1C33-N002A and 2B signal fails low, feedwater flow

control valves 1C33-LVF001A, 001B, and 001C are fail
locked in their last position. Alarm is initiated.

p. Steam Bypass and Regulation (C85)

1C85-PTNOO1A and 001B

Failure Effect

Each pressure transducer provides steam pressure signal to
individual pressure regulator, a sudden change in a single
transducer signal will not affect the system as control is
assumed by the second pressure regulator. If both pressure
regulators fail low/high that will scram the reactor.

3. Combined Effect

B 1) A break in any of the condensate high energy lines
[Item 1.2.1), 1.a.3), 1.a.5), 1l.a.6), or 1.a.7)) will
result in total loss of feedwater/condensate flow to
reactor. This is a break in the feedwater line outside
containment and is bounded by FSAR Chapter 15.6.6
analyses. Reactor feedwater pumps 1FWS-P1A, P1B, and PIC
will trip on low suction pressure measured by 1CNM-PT70A,
70B, and 70C. However, if the above pressure transducers
fail to trip the feedwater pumps, a low reactor water
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level scram is initiated as a result of loss of feedwater
flow bounded by FSAR Chapter 15.2.7 analyses.

A break in any condensate high energy line [Item 1.a.2),
l1.a.4), or 1.a.8)] will result in reduced condensate flow
and loss of condensate ianventory. If control components
fail 1CNM-PT70A, 70B, or 70C, it causes a feedwater pump
trip, partial loss of feedwater flow, and turbine runback
result. However, if no feedwater pump trip results and
turbine runback signal is not initiated, a proportional
loss in feedwater flow will result in a low reactor water
level scram bounded by FSAR Chapter 15.2.7 analyses.

A break in any condensate makeup and drawoff high energy line
will result in loss of condensate makeup water and loss of
condensate inventory. Control component failure in this zone
is analyzed in Item 3.a.2) above.

A break in any turbine plant miscellaneous drain high energy
line [Item 1.c.2), 1.¢.3), l.c.4), 1.c.5), l.c.7), or 1.c.9)]
will result in loss of main condenser vacuum. Loss of main
condenser vacuum is bounded by FSAR Chapter 15.2.5 analyses.

Control system component failure does not exacerbate this
event.

1) A break in any feedwater high energy line will result in
total loss of feedwater flow to reactor [Item 1.d.1) or
1.d.3)]. This is a break in the feedwater line outside
containment and is bounded by FSAR Chapter 15.6.6
analyses.

A break in any feedwater high energy line [Item 1.d.2)] in
this 2zone will result in reduced feedwater flow to the
reactor. A proportional loss in feedwater flow to reactor
results in a low level reactor scram bounded by FSAR
Chapter 15.2.7 analyses, if failure of control components
in this 2zone will result in loss of turbine runback
signal.

2) A break in any feedwater high energy line [Item 1.d4.4)] in
this 2zone will result in loss of main condenser vacuum.
Loss of main condenser vacuum event is bounded by FSAR
Chapter 15.2.5 analyses. Control component failure does
not exacerbate this event.

A break in any feedwater recirculation high energy line in this
zone results in reduction of feedwater flow to reactor. As a
result of a high energy line break in this zone, if reactor
recirculation valves 1FWR-FV2A, FV2B, or FV2C fail open, a
further reduction in feedwater flow to reactor results. Loss
of feedwater flow will result in a low reactor water level
scram bounded by FSAR Chapter 15.2.7 analyses, if failure of
control components in this 2zone results in loss of turbine
runback signal. However, if reactor recirculation valve opens
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in the line associated with the pipe break, a loss of main
condenser vacuum will result. Loss of main condenser vacuum
event is bounded by FSAR Chapter 15.2.5 analyses.

£, A break in the high-pressure feedwater heater drain in this
zone will result in loss of condensate inventory and loss of
feedwater heating at second and third point heaters. Loss of
feedwater heating event is bounded by FSAR Chapter 15.1.1
anaiyses.

If the high energy line break in this zone results in failure
of moisture separator drain tank receiver valve 1DSM-LV75A or
IDSM-LV75B in closed position, condensate discharge to third
point heater is reduced as well as third point heating.
Instrumentation on drain tank will open valve 1DSM-LV78A,
bypassing condensate to condenser. However, if 1DSM-LV78 alsu
fails to open on tank high level, moisture separator tank level
will backup in moisture separator reheater and turbine trip
will result.

If 1DSM-LV78A or 78B control valve associated with pipe break
opens due to control component failure, loss of main condenser
vacuum results. This event is bounded by FSAR Chapter 15.2.5
analyses.

g 1) A break in the low-pressure feedwater high energy line
[Items 1.g.1) through 1.g.6)] will result in loss of con-
densate inventory and loss of feedwater heating at second
point, fourth point, or fifth point heater. Loss of feed-
water heating is bounded by FSAR Chapter 15.1.1 analyses.
If the high energy line break in this zone results in
failure of 1DSM-LV75A in <losed position at third point
heater, a moisture separator drain tank high level will
result. Refer to Item 3.f for further analysis.

2) A break in the low-pressure heater drain high energy line
[Item 1.g.7)] will result in loss of main condenser
vacuum. Loss of main condenser vacuum event is bounded by
FSAR Chapter 15.2.5 analyses. Control components failure
does not exacerbate this event.

3) A break in the low-pressure high energy line [Item 1.2.8)]
will result in loss of feedwater heating and loss of con-
densate inventory at third point heater associated with
the break. Loss of feesdwater heating event is bounded by
FSAR Chapter 15.1.1 analyses. If the high energy line
break in this zone results in failure of 1HDL-LV24A or
LV24B valve (associated with pipe break) in open position,
a loss of main condenser vacuum results. Loss of main
condenser vacuum even' is bounded by FSAR Chapter 15.2.5
analyses.

h. A break in feedwater heater relief, vents, and drips in this
zone results in a loss of main condenser vacuum. Loss of main
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condenser vacuum event is bounded by FSAR Chapter 15.1.1
analyses. Control system component failure does not exacerbate
this event.
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1. a) ARC

APPENDIX D

ZONE XI

Building: Turbine Building
Locations: E1 95 ft 0 in.

HIGH ENERGY LINE BREAK ANALYSIS

HELB System Control System

Condenser Air 2. a) DM™M Turbine Plant

(5-1) Removal (32-5) Miscellaneous Drains

b) CNM

Condensate

(4-1)

c) DTM

Turbine Plant

(32-5) Miscellaneous Drains

d) MSs

Main Steam

(3-1)

e) OFG

(31-

Off-Gas
4)

1. The following is a list of high energy lines analyzed on a system
basis:

Condensate Air Removal (ARC, 5-1)

Line No. 1ARC-006-60-4
Function

Off-gas from condenser air removal system steam jet air ejec-
tor 1ARC-J3A to off-gas system for treatment.

Failure Effect

Loss of off-gas treatment.

Condensate (CNM, 4-1)

Line Nos. 1CNM-020-35-4, 003-149-4, and 020-36-~4
Function

Condensate to air ejector intercondenser 1ARC-E2A.

Failure Effect

Loss of condensate/feedwater.
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e. Turbine Plant Miscellaneous Drains (DTM, 32-5)

1) Line Nos. 1DTM-004-176-4 and 150-174-4
Function

Intercooler 1ARC-E3A or air ejector intercondenser
1ARC-E2A drains to main condenser.

Failure Effect

Loss of condensate inventory from air ejector intercon-
denser 1ARC-E2A or intercooler 1ARC-E3A to condenser, and
loss of main condenser vacuum.
2) Line Nos. 1DTM-002-540-4, 002-543-4, and 002-544-4
Function |

Bypass of off-gas line between air ejector 1ARC-J3A and
preheater EBOO1A to the main condenser.

Failure Effect

Loss of main condenser vacuum.

d. Main Steam System (MSS, 3-1)

Line Nos. 1MSS-006-35-4, 002-36-4, 002-37-4, and 003-38-4
Function
Main steam supply to air ejectors 1ARC-J1A, J2A, and J3A.

Failure Effect

Loss of main steam to air ejectors 1ARC-J1A, J2A, and J3A for
condenser air removal and loss of main condenser vacuum.

e. O0ff-Gas (OFG, 31-4)

Line No. 10FG-016-3-4

Off-gas from condenser air removal system air ejectors to
off-gas preheater EBOOIA.

Failure Effect

Loss of main condenser off-gas treatment.

2. The following is the list of nonsafety-related control components
that are affected by a high energy line break on any of the lines

|
|
|
Function i
\
|
|
\
|
|
1
|
listed in Item 1. The consequence of failure of each control com-
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ponent is analyzed. Refer to Appendix B for function of individual
components.

Additionally, a high energy line break in this zone will also result
in failure of control components as described in Zone I, Item 2.
The siguificant consequences of such a failure have been integrated
into the analysis by referring to Zone I control components failure
in the "Combined Effect" section of this zone.

Turbine Plant Miscellaneous Drains (DTM, 32-3)

1) 1DTM-AOV55A and 1DTM-SOV-55A

Failure Effect

No significant effect.
Combined Effects

A break in the condenser air removal high energy line in this
zone will result in a loss of condenser air ejector 1ARC-J3A
causing loss of main condenser off-gas treatment. This event
is bounded by FSAR Chapter 15.7 analyses. The failure of any

control components in this zone or Zone I does not exacerbate
this event.

A break in any of the condensate high energy lines in this zone
will result in loss of condensate/feedwater This event 1is
bounded by FSAR Chapter 15.2.7 analyses. The failure of any
control components in this zone or Zone I does not exacerbate
this event.

A break in any of the turbine plant miscellaneous drains’ high
energy lines in this zone can result in loss of main condenser
vacuum. This event is bounded by FSAR Chapter 15.2.5 analyses.
The failure of any control components in this zone or Zone I
does not exacerbate this event.

A break in any of the main steam high energy lines in this zone
can cause some loss of main steam and loss of air ejectors
1ARC-J1A, J2A, and J3A and loss of main condenser vacuum
bounded by Chapter 15.2.5 analyses The failure of any control
components in this zone or Zone I does not exacerbate this
event.

A break in the off-gas high energy line in this zone will result
in loss of main condenser off-gas treatment and gaseous release

in the turbine building. This event is bounded by FSAR Chap-

ter 15.7 analyses. Increased radioactivity levels detected by
area radiation monitoring provides alarm in the control room.

Manual isolation of off-gas system will result in high con-

denser pressure and reactor scram. Failure of control

components in this 2zone or Zone I does not exacerbate this

event.
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APPENDIX D
ZONE XII

Location: Turbine Building
Elevation: E1 95 ft

HIGH ENERGY LINE BREAK ANALYSIS

HELB System Control System
1.a) ARC Condenser Air Removal 2.a) DTM Turbine Plant Miscellaneous
(5-1) (32-5) Draias

b) CNM Condensate
(4-1)

c) DM Turb.ne Plant Miscel-
(32-5) laneous Drains

d) MSS Main Steam
(3-1)

e) OFG Off-Gas System
(31-4)

1. The following is a list of high energy lines analyzed on a system
basis:

& Condenser Air Removal (ARC, 5-1)

Line No. 1ARC-006-61-4
Function

Off-gas from condenser air removal system steam jet air ejector
1ARC-J3B to off-gas system for treatment.

Failure Effect

Loss of main condenser off-gas treatment.

b. Condensate (CNM, 4~1)

Line Nos. 1CNM-020-35-4, 020-40-4, 024-17-4, 020-37-4, and
003-150-4

Function
Air ejector intercondenser 1ARC-E2B condensate.

Failure Effect

Loss of condensate/feedwater.
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Turbine Plant Miscellaneous Drains (DTM, 32-5)

1) Line Nos. 1DTM-150-173-4 and 1DTM-004-177-4
Function

Air ejector intercondenser 1ARC-E2B and intercooler
1ARC-E3B drains to main condenser

Failure Effect

Loss of condensate inventory from air ejector intercon-
denser 1ARC-E2B and intercooler 1ARC-E3B to condenser, and
loss of main condenser vacuum.

Line Nos. 1DTM-002-381-4, 1DTM-002-541-4, and 1DTM-002-

542-4
Function

Bypass of off-gas lines between air ejector 1ARC-J3B and
preheater EBOOIA to the main condenser.

Failure Effect

Loss of main condenser vacuum.

Main Steam (MSS, 3-1)

Line Nos. 1MSS-006-34-4, IMSS-002-42-4, 1MSS-002-43-4, and
IMSS-003~-44-4

Function
Main steam supply to air ejectors 1ARC-J1B, J2B, and J3B.

Failure Effect

Loss of main steam to air ejectors 1ARC-J1B, J2B, and J3B for
condenser air removal resulting in loss of main condenser
vacuum.

Off-Gas (OFG, 31-4)

Line No. 10FG-016-4-4
Function

Off-gas from condenser air removal system air ejectors
off-gas preheater EBOOIA.

Failure Effect

Loss of main condenser off-gas treatment.
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The following is a list of nonsafety-related control components that
are affected by a high energy line break on any of the lines listed
in Item 1. The consequences of failure of each control component
are analyzed. Refer to Appendix B for function of individual compo-
nents.

Additionally, a high energy line break in this zone will also result
in failure of control components as described in Zone I, Item 2.
The significant consequences of such a failure have been integrated
into this analysis by referring to control components failure in
Zone I in the "Combined Effect" section of this zone.

Turbine Plant Miscellaneous Drains (DTM, 32-5)

1DTM-AOVS55B
1DTM-SOV55B

Failure Effect

No significant effect.

Combined Effect

A break in the condenser air removal high energy line in this
zone will result in loss of condenser air ejectors 1ARC-J3A and
J3B causing loss of main condenser air off-gas treatment. This
event is bounded by FSAR Chapter 15.7 analyses. Failure of any
control components in this zone or Zone I does not exacerbate
this event.

A break in any of the condensate high energy lines in this zone
will result in loss of condensate/feedwater. This event is
bounded by FSAR Chapter 15.2.7 analyses. The failure of any
control components in this zone or Zone I does not exacerbate
this event.

A break in any of the turbine plant miscellaneous drains' high
energy lines in this zone will result in loss of main condenser
vacuum. This event is bounded by FSAR Chapter 15.2.5 analyses.
The failure of any control components in this zone or Zone I
does not exacerbate this event.

A break in any of the main steam high energy lines in this zone
will cause some loss of main steam and loss of air ejectors
1ARC-J1B, J2B, and J33 resulting ia loss of main condenser
vacuum. This event is bounded by FSAR Chapter 15.2.5 analyses.
The failure of any control components in this zone or Zone I
does not exacerbate this event.

A break in off-gas high energy line in this zone will result in
loss of main condenser off-gas treatment and a gaseous release
in the turbine building. This event is bounded by FSAR
Chapter 15.7 analyses
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This event is bounded by FSAR Chpater 15.7 analyses. Increased
radioactivity levels detected by area radiation monitoring
alarm in the control room. Manual isolation of off-gas system
will result in high condenser pressure and reactor scram.
Failure of control components in this zone or Zone I does not
exacerbate this event.
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APPENDIX D

ZONE XIII

Building. Turbine Building
Location: El 95 ft 0 in.

HIGH ENERGY LIVE BREAK ANALYSIS

HELB System Control System
l1.a) DT¥ furbine Plant Miscellaneous 2.a) TML Turbine Generator
(32~5) Drains (16-2) Lube 0il

1.

The following is a list of high energy lines analyzed on a system
basis.

a. Turbine Plant Miscellaneous Drains (DTM, 32-5)
1) Line No. 1-DTM-004-151-4
Function
Reactor water cleanup system drain line to condenser.

Failure Erfect

A break in this line will reduce some condensate
inventory, and a loss of condenser vacuum through the
break may result.

2) Line No. 1-DTM-002-656-4
Function
Main steam isolation valve sezl 1line is drained to the

condenser through remotely operated, normally closed
motor~operated valve 1E33*MOVF026.

Failure Effect

A break in this line will have the same effect as Item 1.a.1)
above. However, since the valve s normally closed, no loss of

condensate is expected.

The following is 3 list of nonsafety-related control components that
are affected by a high energy line break on any of the lines listed
in Item 1. The consequence of failure of each control component is
analyzed. Refer to Appendix B for function of individual

components.
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a. Turbine Generator Lube 0il (TML, 16-2)
1) 1TML-PSPS1

Failure Effect

The maloperation of the pressure switch may not permit the
automatic start of the motor driven suction oil pump 1IMSP
for the turbine. Since the pump is used oaly during
startup, failure will not cause any adverse effect.

2) 1TML-PSPS2A and 2B

Failure Effect

The failure of the switches will not permit the automatic
start of dc emergency bearing oil pump 1EBOP. This pump
is used as a backup of IMSP and ac driven turbine gear
¢il pump, both of which are wused during startup.
The-efore, failure of the pressure switches will aot
impact cormal operation of the plant.

3) 1TML-P*7S3 and 4

Failure Effect

Failure of these pressure switches will ogot allow
automatic start of dc emergency break oil pump 1EGOP.
Since this pump is used for startup operations only, it
will have similar effect as Item 2 above.

3. Combined Effect

A break in the turbine plant miscellaneous drains high energy
line will reduce some condensate inventory and cause a loss of
main condenser vacuum. Loss of condenser vacuum event is
bounded by FSAR Chapter 15.25 analyses. Failure c¢f control
components in this zone does not exararbate this event.
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(32-6)

DT™
(32-5)

ESS

(3-4)

WS
(6-1)

HDH
(6-6)

HDL

(4~2)

SVH

APPENDIX D

ZONE XV

BUILDING:
LOCATION:

HIGH ENERGY LINE BREAK ANALYSIS

Turbine Building
El 67 ft 6 in. and 95 ft

HELB SYSTEM CONTROL SYSTEM

Auxiliary Condensate 2. a) DSR
(32<6)

Condensate DT™
(32-5)

Moisture Separator Vents c) HDH
and Drains (6-6)

Moisture Separator
Reheater Vents and Drains

Turbine Plant Miscellaneous
Drains

Extraction Steam
Feedwater
High-Pressure Feedwater

Heater Drains

Low-Pressure Fe¢ lwater
Heater Drains

Feedwater Heater Relief,

(32-14) Vents, and Drips

The fol

basis:

Moisture Separator Reheater
Vents and Drains

Turbine .lant Miscellaneous
Drains

High-Pressure Feedwater
Heater Drains

Low=-Pressure Feedwater
Heater Drains

Feedwater Heater Relief,
Vents, and Drips

lowing is a list of high energy lines analyzed on a system

Auxiliary Conaensate (CNA, 4-4)

Line Nos. 1CNA-003-1-4 and 004-26-4

Function

Supply condensate to radwaste steam rebo:ler
seal evaporator 1TME-EVI1

1ASR-SG1 and steam




Failure Effect

Loss of condensate inventory, and loss of steam from 1TME-EV1
and 1ASR-5G1 for turbine genmerator gland seal and exhaust steam
(TME) system.

b. Condensate (CNM, 4-1)

1) Line Nos. 1CNM-020-67-4, 020-68-4, 020-69-4, 020-77-4,
020-78-4, 020-80-4, 016-65-4, 016-66-4, 020-72-4,
020-70-4, and 020-71-4

Function

Condensate from condensate demineralizer outlet to fifth
pvint heater drain cooler 1CNM-DCL1A, to foeurth point
heater drain cooler 1CNM-DCL2A and to sixth point heater
1CNM-E6A; from fifth point heater 1CNM-E5A to fourth point
heater 1CNM-E4A to third point heater 1CNM-E3A, to second
point heater 1CNM-E2A leading to feedwater pump suction
header. Heater siring bypass line. Second point heater
1CNM-E2A bypass line.

Failure Effect

Loss of condensate flow.
2) Line Nos. 1CNM-003-155-4, 003~158-4, and 150-91-4

Function

Low-pressure heater string A inlet isolation valve
1CNM-MOV33A bypass line, second point heater 1CNM-E2A
inlet isolation valve 1CNM-MOV77A bypass line, and relief
valve line after fifth point heater drain cooler
1CNM-DCL1A.

Failure Effect

Loss of condensate inventory with the result that the
condensate/feedwater flow is reduced.

¢. Moisture Separator Vents and Drzins (DSM, 32-7)
Line Nos. 1DSM-012-11-4 and 012-12-4
Function

Drain from moisture separator drain receiver 1DSM-TKIA to third
point heater 1CNM-E3A.
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Failure Effect

Partial loss of condensate heating at third point heater
1CNM-E3A. 1CNM-E3A heater drain pump flow reduced. Loss of
condensate inventory.

Moisture Separator Reheater Vents and Drains (DSR, 32-6)

Line Nos. 1DSR-012-2-4 ard 012-3-4

Function

Moisture separator reheater drain receiver 1DSR-TKIA to first
point hester 1FWS-E1A.

Failure Effect

Loss of condensate inventory and partial loss of feedwater
heating at first point heater 1FWS-EIlA.

e. Turbine Plant Miscellanecus Drains (DTM, 32-5)

1) Line Nos. 1DTM-002-432-4, 004-433-4, 004-443-4, and
002-444~4

Function

Drain lines from radwaste reboiler 1ASR-SGl to main con-
denser.

Failure Effect

Loss of main condenser vacuum leading to eventual turbine
trip.

2) Line No. 1DTM-004-435-4
Function

Drain from steam seal evaporator 1TME-EV]1 to main con-
denser.

Failure Effect

Loss of main condenser vacuum.
3) Line No. 1DTM-008-421-4
Function

Drain from radwaste reboiler 1ASR-SG1 to drain receiver
1DTM-TK1.
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Failure Effect

Loss of condensate inventory and partial loss of con-
densate heating at fourth point heater 1CNM-E4A.

Line No. 1DTM-006-427-4

Function

Drain from steam seal evaporator 1TME-EV]1 to drain receiv-
er 1DTM-TK2.

Failure

Loss of condensate inventory and partial loss of con-
densate heating at fourth point heater 1CNM-E4A.

5) Line Nos. 1DTM-002-428-4, 025-429-4, 004-422-4, 006-426-4,
and 008-445-4

Function

From drain receiver 1DSR-TK2 or 1DSR-TK1 to fourth point
heater 1CNM-E4A.

Failure Effect

Loss of condensate inventsry and partial loss of conden-
sate heating at fourth point heater 1CNM-E4A.

L. Extraction Steam (ESS, 3-4)

Line Nos. 1ES£-010-3-4, 010-107-4, 010-016-5-4, 016-4~-4,
018-9-4, and 028-18-4

Function

Extraction steam from high-pressure turbine to first point
Leater 1FWS-EIA, from cold reheat system to second point
heater 1CNM-E2A or 1CNM-E2B, from low-pressure turbine to third
poiut heater 1CNM-E3A or fourth point heater 1CNM-E4A.

Failure Effect

Loss uf feedwater/condensate heating at heater 1CNM-E2A,
1CNM-E2B, 1CNM-E3A, 1CNM-E4A, or 1FWS-E1A. Loss of condensate
inventory.

g. Feedwater (FWS, 6-1)

1) Line Nos. 1FWS-020-22-4, 026-83-4, 026-84-4, 020-26-4, and
020-24-4
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Function

Feedwater pump discharge to first point heater 1FWS-E1A to
reactor, and first point heater 1FWS-ElA bypass.

Failure Effect

Feedwater flow to reactor is reduced significantly.
2) Line No. 1FWS-003-78-4
Function

First point heater 1FWS-E1A inlet isolation valve
1FWS-MOV17A bypass line.

Failure Effect

Feedwater flow to reactor is reduced. Condensate inven-
tory is reduced.

h. High-Pressure Feedwater Heater Drains (HDH, 6-6)
1) Line Nos. 1HDH-010-4-4, 010-5-4, and 016-6-4
Function

First point heater 1FWS-E1A drain to second point heater
1CNM-E2A or main condenser.

Failure Effect

Partial loss of condensate heating at second point heater
1CNM-E2A. Loss of condensate inventory.

2) Line Nos. 1HDH-002-1-4, 002-2-4, and 004-3-4
Function

Standpipe and process connections for first point heater
1F9S-E1A level instrumentation.

Failure Effect

Partial loss of condensate heating at second point heater
1CNM-E2A and loss of condensate inventory.

Low-Pressure Feedwater Heater Drains (HDL, 4-2)

1) Line Nos. 1HDL-002-8-4, 002-9-4, and 004-10-4
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Function

Standpipe and process connections for third point heater
1CNM-E3A level instrumentation.

Failure Effect

Heater drain pumps 1HDL-P1A/1HDL-P1B trip on low level in
heater. Loss of condensate inventory.

Line No. 1HDL-018-6-4

Function

Second point heater 1CNM-E2A drain to main condenser.
Failure Effect

Loss of condensate inventory. Partial loss of condensate
heating at third point heater 1CNM-E3A. 1CNM-E3A heater
drain pump 1IDL-P1A/P1B discharge flow reduced

Line Nos. 1HDL-016-126-4 and 018-98-4

Heater drain pump 1HDL-P1B suction and discharge.

Failure Effect

If pump 1HDL-P1B is running, loss of condensate inventory
and reduced flow to condensate system.

Line No. 1HDL-014-110-4
Function

Heater drain pumps 1HDL-P1A and 1HDL-P1B discharge to con-
densate system line relief to main condenser.

Failure Effect

Loss of main condeaser vacuum.

Line No. 1HDL-018-12-4

Heater drain pump 1HDL-PlA discharge line.

Failure Effect

Loss of condensate inventory. Reduced flow to condensate
system.,

C&4,12210/459H/4YH




6) Line No. 1HDL-006-13-4
Function

Heater drain pumps 1HDL-P1A and 1HDL-P1B recirculation
line to 1HDL-FV20A.

Failure Effect

Loss of condensate inventory. Reduced flow to condensate
system.

7) Line No. 1HDL-006-15-4
Function

Heater drain pumps 1HDL-P1A and 1HDL-P1B recirculation
line from 1HDL-FV20A to third point heater 1CNM-E3A.

Failure Effect

If recirculation valve 1HDL-FV20A is open, loss of conden-
sate inventory and reduced flow to condensate system will
result.

8) Line Nos. 1HDL-012-4-4, 010-108-4, 012-5-4, and 010-99-4
Function

Second point heater 1CNM-E2A drains to third point heater
1CNM-E3A.

Failure Effect

Loss of condensate inventory. Partial loss of condensate
heating at third point heater 1CNM-E3A. 1CNM-E3A heater
drain pump discharge flow is reduced.

9) Line Nos. 1HDL-002-1-4 and 004-3-4

Function

Standpipe and process connections for second point heater
1CNM-E2A level instrumentation.

Failure Effect

Loss of condensate inventory. Partial loss of condensate
heating at third point heater 1CNM-E3A. 1CNM-E3A drain
pump discharge flow is reduced.

C4/12210/459H/4YH D-XV-7



Line No. 1HDL-020-16-4

Function

Third point heater 1CNM-E3A drain to main condenser.

Failure Effect

Loss of condensate inventory. Heater drain pump
1HDL-P1A/1HDL-P1B trip on low level in heater. Reduced
flow to condensate system.

11) Line Nos. 1HDL-008-21-4 and 008-43-4
Function

Fourth point heater 1CNM-E4A or 1CNM-E4B drain to fourth
point heater drain cooler 1CNM-DCL2A or 2B.

Failure Effect

Loss of condensate heating at fourth point drain
cooler 1CNM-DCL2A or 2B. Loss of ccndensate inventory.

12) Line No. 1HDL-010-55-4
Function

Fifth point heater drain receiver 1HDL-TK1A to fifth point
heater drain cooler 1CNM-DCL1A.

Failure Effect

Loss of condensate inventory. Loss of condensate heating
at fifth point heater drain cooler 1CNM-DCL1A.

13) Line Nos. 1HDL-016-125-4 and 020-102-4
Function

Heater drain pump 1HDL-P1A suction from third point heater
1CNM-E3A.

Failure Effect

If 1HDL-P1A is running, loss of condensate inventory and
reduced flow to condensate system.

14) Line Nos. 1HDL-020-100-4 and 020-11-4

Function

Heater drain pumps 1HDL-P1A and 1HDL-F1B discharge or suc-
tion.
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Failure Effect

Loss of condensate inventory. Reduced flow to condensate
system.

15) Line Nos. 1HDL-003-135-4 and 003-136-4
Function

Heater drain pump 1HDL-P1B or 1HDL-P1A discharge valve
1HDL-MOV55B or 1HDL-MOV55A bypass.

Failure Effect

Loss of condensate inventory. Reduced flow to condensate
system.

16) Line Nos. 1HDL-004-19-4, 002-18-4, and 002-20-4
Function

Standpipe and process connections for fourth point heater
1CNM-E4A level instrumentation.

Failure Effect

Loss of condensate inventory. Loss of condensate heating
at fourth point heater drain cooler 1CNM-DCL2A.

j. Feedwater Heater Relief, Vents, and Drips (SVH, 32-14)
1) Line Nos. 1SVH-002-3-4, 002-12-4, 002-38-4, and 002-48-4
Function

First point heater 1FWS-E1A, second point heater 1CNM-E2A,
third point heater 1CNM-E3A, fourth point heater 1CNM-E4A
vent lines.

Failure Effect

No significant effect.

2) Line Nos. 1SVH-002-110-4, 002-109-4, 002-117-4, and
002-115-4

Function

Fourth point heater drain cooler 1CNM-DCL2A and fifth
point heater drain cooler 1CNM-DCL1A vent lines.

Failure Effect

No significant effect.
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3) Line Nos. 1SVH-002-5-4, 002-14-4, 002-41-4, and 002-50-4
Function
First point heater 1FWS-E1A, second point heater 1CNM-E2A,
third point heater 1CNM-E3A, fourth point heater 1CNM-E4A

vent lines.

Failure Effect

Loss of main condenser vacuum.

4) Line Nos. 1SVH-150-1-4, 003-10-4, 150-37-4, and 025-46-4
Function
First point heater 1FWS-E1A, second point heater 1CNM-E2A,
third point heater 1CNM-E3A, fourth point heater 1CNM-E4A

drip lines.

Failure Effect

Loss of main condenser wvacuum.

2. The following is a list of nonsafety-related control components that
are affected by a high energy line break on any of the lines listed
in Item 1. The consequences of failure of each control component is
analyzed. Refer to Appendix B for the function of individual com-
ponents.

Additionally, a high energy line break in this zone will also result
in failure of control components considered in Zone VIII. The
significant consequences of such a failure have been integrated into
the analysis by referring to the appropriate "Failure Effect”" from
Zone VIII in the "Combined Effect" section of this zone.

a. Moisture Separator Reheater Vents and Drains (DSR, 32-6)

1DSR-LV65A
1DSR-SOV65A

Failure Effect

If 1DSR-LV65A fails closed, partial loss of feedwater heating
at first point heater 1FWS-E1A will be the result.

b. Turbine Plant Miscellaneous Drains (DTM, 32-5)

1DTM-LVY187
1DTM-SOVY187
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Failure Effect

If 1DTM-LVY187 fails closed, partial loss of condensate heating
at fourth point heater 1CNM-E4A will be the result.

e, High-Pressure Feedwater Heater Drains (HDH, 6-6)

1) 1HDH-LT6A
1HDH-LV6A
1HDH-SOV6A
Failure Effect
If 1HDH-LV6A fails closed, partial heating of condensate
at second point heater 1CNM-E2A will be lost.

2) 1HDH-LT26A
1HDH-LS26A
Failure Effect
If 1HDH-LT26A or 1HDH-LS26A fails thereby signaling high
level in first point heater 1FWS-E1A, 1HDH-LV26A will open
to drain heater directly to main condenser. This will
bypass the heater drain to second point heater 1CNM-E2A,
resulting 1n loss of partial condensate heating at second
point heater 1CNM-E2A. 1HDH-LS26A failure will also close
1DSR-LV65A resulting in loss of feedwater heating at first
point heater 1FWS-E1lA.

3) 1HDH-LS7A
Failure Effect
If 1HDH-LS7A fails thereby signaling extreme high level in
first point heater 1FWS-E1A, first point heater extraction
steam isolation wvalve 1ESS-MOV3A and nonreturn valve
1ESS-NRV34A will close. This will result in loss of
feedwater heating at first point heater 1FWS-El1A.

d. Low-Pressure Feedwater Heater Drains (HDL, 4-2)

1) 1HDL-LT3A
Failure Effect
If 1HDH-LT3A fails low, 1HDL-LV3A will close resulting in
loss of heating of condensate at fourth point heater drain
cooler 1CNM-DCL2A.

2) 1HDL-LT4A
1HDL-LV4A
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Failure Effect

If 1HDL-LV4A fails closed, third point heater 1CNM-E3A
drain pump 1HDL-P1A/1HDL-P1B discharge flow to condensate
system will be lost.

3) 1HDL-LTSA
1HDL-LV5A
1HDL-SOV5A

Failure Effect

If 1HDL-LVSA fails closed, partial heating of condensate
at third point heater 1CNM-E3A will be lost and heater
drain pump 1HDL-P1A/1HDL-P1B discharge flow to condensate
system will be reduced.

4) 1HDL-LS6A

Failure Effect

If 1HDL-LSAA fails thereby signaling low water level in
third point heater 1CNM-E3A, heater drain pump 1HDL-P1A/
IHDL-P1B will trip, resulting in loss of pump discharge
flow to condensate system.

5) 1HDL-LS9A
1HDL-LS10A
1HDL-LS11A

Failure Effect

If 1HDL-LS9A/1HDL-LS10A/1HDL-LS11A fails and provides
spurious signal of extreme high water level in fourth
point heater 1CNM-E4A, third point heater 1CNM-E3A, or
second point heater 1CNM-E2A, extraction steam isolation
valve 1ESS-MOV15A/1ESS-MOV22A/1ESS-MOV28A and nonreturn
valve 1ESS-NRV16A/1ESS-NRV23A/1ESS-NRV29A will close.
Result will be loss of condensate/feedwater heating at
fourth point, third point, or second point heater.

6) 1HDL-FT20A
1HDL-FV20A
1HDL-SOV20A

Failure Effect

If 1HDL-FV20A fails open, third point heater 1CNHM-E3A
drain pump discharge to condensate system w..l be reduced.

7) 1HDL-LS23A
1HDL-LT23A
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3.

8)

9)

Failure Effect

If 1HDL-LT23A or 1HDL-LS23A fails with spurious high level
signal in fourth point heater 1CNM-E4A, 1HDL-LV23A will
open to drain heater to main condenser. This will bypass
the heater drain to fourth point heater drain cooler

1CNM-DCL2A, resulting in loss of condensate heating at
1CNM-DCL2A.

1HDL-LS24A
1HDL-LT24A

railure Effect

If 1HDL-LS24A or 1HDL-LT24A fails thereby signaling high
level in third point heater 1CNM-E3A, 1HDL-LV24A will open
to drain third point heater to main condenser. This will
result in loss of heater drain pump 1HDL-P1A/1HDL-P1B
discharge flow tc condensate system.

1HDL-LS25A
1HDL-LT25A

Failure Effect

If 1HDL-LS25A or 1HDL-LT25A fails thereby signaling high
level in czecond point heater I1CNM-E2A, 1HDL-LV25A will
open to drain second point heater to main condenser.
Results will be partial loss of condensate heating at
third point heater 1CNM-E3A and reduced flow from heater
drain pump 1HDL-P1A/1HDL-P1B to condensate system.

Feedwater Heater Relief, Vents, and Drips (SVH, 32-14)

1)

1SVH-AOV26A, -SOV26A
1SVH-AOV31A, -SOV31A
1SVH-AOV3ZA, -SOV32A
1SVH-AOV40A, -SOV40A
1SVH-AOV41A, -SOV41A
1SVH-AOV42A, -SOV42A
1SVH-AOV43A, -SOV43A
1SVH-AOV45A, -SOV4SA
1SVH-AOV46A, -SOV46A
1SVH-AOVS1A, -SOVSIA
1SVH-AOVS52A, -SOV52A

Failure Effect

No significant effect.

Combined Effect

A break in auxiliary condensate high energy line in this zone
will result in loss of condensate inventory and total loss of
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steam to turbine generator gland seal and exhaust steam system.
Loss of turbine generator gland seal steam will cause air
inleakage through the low-pressure turbine glands resulting in
loss of main condenser vacuum. Loss of main condenser vacuum
event is bounded by FSAR Chapter 15.2.5 analyses. Failure of
any control components in this i.one or Zone VIII does not
exacerbate this event.

b. A break in the condensate high energy line, Item 1.b.1), in
this 2zone will result in total loss of condensate flow.
Reactor feedwater pumps will trip on low suction pressure.
This is a break in feedwater line outcide containment and is
bounded by FSAR Chapter 15.6.6 analyses. A break in the
condensate high energy line, Item 1.b.2), in this zone will
result in loss of condensate inventory and reduced condensate
flow. Failure of any control components in this zone or
Zone VIII does not exacerbate these events.

c. A break in the moisture separator vents and drains high energy
line in this zone will result in reduced condensate heating at
third point heater 1CNM-E3A, loss of condensate inventory, and
reduced flow from third point heater drain pump 1HDL-P1A/
IHDL-P1B to condensate system. Reduced condensate heating at
ICNM-E3A and reduced flow from pump 1HUL-P1A/1HDL-P1B will
result in decrease of temperature of fesdwater to reactor.
Loss of feedwater heating event is bounded by FSAR Chap-
ter 15.1.1 analyses. Failure of any control components in this
zone or Z:one VIII does not exacerbate this event.

As a result of this high energy line break in this zone,
control components in Zone VIII may fail resulting in any of
the following events:

1) Loss of main condenser vacuum due to failure of
1TME-PVSSAFV (see Item 2.n., Zone VIII analyses).

2) Reactor scram due to failure of 1C85-PTNOO1A and
1C85-PTNOO1B (see Item 2.p., Zone VIII analyses).

3) Turbine trip due to moisture separator drain tank high
level (Item 3.f., Zone VIII analyses).

d. A break in moisture separator reheater vents and drains high
energy line will result in reduced feedwater heating at iirst
point heater 1FWS-E1A and loss of condensate inventory.
Reduced feedwater heating at !FWS-E1A will result in decrease
of temperature of feedwater to reactor. Loss of feedwater
heating event is bounded by FSAR Chapter 15.1.1 analyses.
Failure of any components in this zone or Zone VIII does not
exacerbate this event.

e. A break ian turbine plant miscellaneous drains, Item l.e.l) or

l.e.2), high energy line in this zone will result in loss of
main condenser vacuum. Loss of main condenser vacuum event is
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bounded by FSAR Chapter 15.2.5 analyses. A break in turbine
plant miscellaneous drains, Item 1.e.3), l.e.4 or 1...5), high
energy line in this 2one will result in reduced condensate
heating at fourth point heater 1CNM-E4A leading to decreased
feedwater temperature. Loss of feedwater heating event 1is
bounded by FSAR Chapter 15.1.1 analyses. Failure of any
control components in this zone or Zone VIII does not exacer-
bate any of these events.

A break in extraction steam high energy line in this zone will
result in loss of condensate/feedwater heating at first point
heater 1FWS-E1A, second point heaters 1CNM-E2A and 1CNM-E2B,
third point heater 1CNM-E3A, or fourth point heater 1CNM-E4A.
This will reduce temperature of feedwater to reactor. Loss of
feedwater heating event is bounded by FSAR Chapter 15.1.1
analyses. Failure of any control components in this zone or
Zone VIII does ncot exacerbate this e¢vent.

A break in any of the fec sater high energy lines in this zone
will result in reduced/tor.i loss of feedwater flow to reactor
and loss of condensate inventory. This event is a break in
feedwater line outside containment, and as such, is bounded by
FSAR Chapter 15.6.6 analyses. Failure of any control compon-
ents in this zone or Zone VIII does not exacerbate this evert.

A break in the high-pressure feedwater heater drains high
energy line in this zone will result in loss of condensate
heating at second point heater 1CNM-E2A and loss of condensate
inventory. Loss of condensate heating at second point heater
will lead to decrease in temperature of feedwater to reactor.
Loss of feedwater heating event is bounded by FSAR Chap-
ter 15.1.1 analyses. Failure of any control components in this
zone or Zone VIII does nct exacerbate these events.

A break in the low-pressure feedwater heater drains high energy
line [Item 1.i.1), 1.i.3), 1.i.5), 1.i.6), 1.i.7), 1.i.10),
1.1.15), 1.1i.14), or 1.i.15)] in this zone will result in a
loss of condensate inventory and reduced flow to condensate
system. A break in the low-pressure feedwater heater drains
high energy line, Item 1.i.4), in this zone will result in a
loss of main condenser vac um. A break in the low-pressure
feedwater heater drains high energy line [Item 1.i.2), 1.i.8),
1.1.9), 1.i.11), 1.i.12), or 1.i.16)] will result in a loss of
condensate inventory and a partial loss of feedwater/condensate
lLeating.

Loss of main condenser vacuum event is bounded by FSAR Chap-
ter 15.2.5 analyses. Loss of feedwater heating event is
bounded by FSAR Chapter 15.1.1 analyses. Failure of any
control components in this zone or Zone VIII does not exacer-
bate these events.

A break in the feedwater heater relief vents and drips high
energy line, Item 1.j.3) or 1.j.4), will result in a loss of
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main condenser vacuum. Loss of main condenser vacuum event is
bounded by FSAR Chapter 15.2.5 analyses. Failure of control
system components in this zone or in Zone VIII does not exacer-
bate this event.
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APPENDIX D

ZONE XVI

Building: Turbine Building
Locations: El 67 ft 6 in., 95 ft 0 in.

HIGH ENERGY LINE BREAK ANALYSIS

HELB System Control System
1. a) CNM Condensate 2. a) DsM Moisture Separator Vents
(4-1) (32-7) and Drains
b) ESS Extraction Steam b) HDH High-Pressure Feedwater
(3-4) (6-6) Heater Drains
c) FWs Feedwater c¢) HDL Low-Pressure Feedwater
(6-1) (4-2) Heater Drains
d) HDH High-Pressure Feedwater d) SVH Feedwater Heater
(6=6) Drains (32-14) Relief Vents and Drips
e) HDL Low-Pressure Feedwater
(4-2) Heater Drains
f) OFG Off-Gas
(31-4)
g) SVH Feedwater Heater Relief
(32-14) Vents and Drips
1. The following is a list of high energy lines analyzed on a system
basis:
a. Condensate (CNM, 4-1)
1) Line Nos. 1CNM-020-59-4, 020-60-4, 020-61-4, 020-63-4,
020-73-4, 020-74-4, 020-76-4, 020-64-4, 024-24-4,

024-54-4, and 020-62-4

Function

Condensate from condensate demineralizer outlet to fifth

point heater drain cocler 1CNM-DCL1B,
heater drain cooler 1CNM-DCL2B,

to fourth point

to sixth point heater

1CNM-E6B, to fifth point heater 1CNM-E5B to fourth point
heater 1CNM-E4B, to third point heater 1CNM-E3B, to second

point heater 1CNM-E2B,

to feedwater pump suction header.

Second point heater 1CNM-E2B bypass line. Condensate from
off-gas condenser (CNDB0O2) to condensate demineralizer.
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Failure Effect

Loss of condensate flow.
Line Nos. 1CNM-003-157-4, 003-154-4, and 150-92-4
Function

Second point heater 1CNM-E2B inlet isolation wvalve
1CNM-MOV77B bypass line, fifth point heater drain cooler
inlet isolation valve 1CNM-MOV33B bypass line or relief
valve line after fifth point heater drain cooler
1CNM-DCL1B.

Failure Effect

Loss of condensate inventory and condensate/feedwater flow
is reduced.

Extracticn Steam (ESS, 3-4)

1) Line Nos. 1ESS-010-2-4, 010-108-4, 016-4-4, 018-15-4, and
028-22-4

Function

Extraction steam from high-pressure turbine to first point

heater 1FWS-E1B, from cold reheat system to second point
heater 1CNM-E2B, from low-pressure turbine to third point
heater 1CNM-E3B or fourth point heater 1CNM-E4B.

Failure Effect

Loss of feedwater/condensate heating at heater 1CNM-E2B,
1CNM-E3B, 1CNM-E4B, or 1FWS-E1B. Loss of condensate
inventory.

Feedwater (FWS, 6-1)

1) Line Nos. 1FWS-020-21-4, -026-85-4, -026-86-4, -020-25-4,
and -020-23-4

Function

Feedwater pump discharge to first point heater 1FWS-EI1B to
reactor or first point heater 1FWS-E1B bypass.

Failure Effect

Feedwater flow is reduced significantly
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Line No. 1FWS-003-77-4
Function

First point heater 1FWS-EIB inlet isolation valve
1FWS-MOV17B bypass line.

Failure Effect

Feedwater flow to reactor is reduced. Condensate inven-
tory is reduced.

High-Pressure Feedwater Heater Drains (HDH, 6-6)

1) Line Nos. 1HDH-010-11-4, 010=12-4, and 016~-13-4
Function

First point heater 1FWS-E1B drain to second point heater
1CNM-E2B.

Failure Effect

Partial loss of heating at second point heater 1CNM-E2B.
Loss of condensate inveatory.

Line Nos. 1HDH-002-8-4&, 002-9-4, and 004-10-4
Function

Standpipe and process connections for first point heater
1FWS-E1B level instrumentation

Failure Effect

Partial loss of heating at second point heater 1CNM-E2B.
Loss of condensate inventory.

Low-Pressure Feedwater Heater Drains (HDL, 4-2)

1) Line Nos. 1HDL-002-33-4, 002-34-4, and 004-35-4
Function

Standpipe and process connections for third point heater
1CNM-E3B level instrumentation.

Failure Effect

Heater drain pumps !HDL-P1C/1HDL-P1D trip on low level in
hrater. Loss of condensate inventory.
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Line No. 1HDL-018-31-4
Function
Second point heater 1CNM-E2B drain to main condenser.

Failure Effect

Loss of condensate inventory. Partial loss of condensate
heatiug at third point heater 1CNM-E3B. 1CNM-E3B heater
drain pump 1HDL-P1A/1HDL-P1B discharge flow reduced.

Line Nos. 1HDL-016-124-4 and 1HDL-018-91-4%

Function

Heater drain pump 1HDL-~' D suction or discharge.

Failure Eftect

If pump 1HDL~-P1D is running, loss of condensate inventory
and reduced flow to condensate system.

Line No. 1HDL-014-115-4
Function

Heater drain pumps 1HDL-P1C and 1HDL-P1D discharge to con-
densate system line relief to main condenser.

Failure Effect

Loss of main condenser vacuum.

Line No. 1HDL-018-37-4

Function

Heater drain pump 1HDL-P1C discharge line.

Failure Effect

Loss of condensate inventory. Reduced flow to condensate
system.

Line No. 1HDL-006-38-4

Function

Heater drain pumps 1HDL-P1C and 1HDL-P1D recirculation
line to 1HDL-FV20B.
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7)

8)

9)

10)

Failure Effect

Loss of condensate inventory. Reduced flow to condensate
system.

Line No. 1HDL-006-39-4
Function

Heater drain pumps 1HDL-P1C and 1HDL-P1D recirculation
line from 1HDL-FV20B to third point heater 1CNM-E3B.

Failure Effect

If recirculation valve 1HDL-FV20B is open, loss of con-
densate inventory and reduced flow to condensate system.

Line Nos. 1HDL-012-29-4, 012-30-4, and 010-92-4
Function

Second point heater 1CNM-E2B drains to third point heater
1CNM-E3B.

Failure Effect

Loss of condensate inventory. Partial loss of heating at
third point heater 1CNM-E3B. 1CNM-E3B heater drain pump
discharge flow is reduced.

Line Nos. 1HDL-002-26-4, 004-28-4, and 002-27-4

Function

Standpipe and process connections for second point heater
1CNM-E2A level instrumentation.

Failure Effect

Loss of condensate inventory. Partial loss of heating at
third point heater 1CNM-E3B. 1CNM-E3B drain pump dis-
charge flow is reduced.

Line No. 1HDL-020-41-4

Function

Third point heater 1CNM-E2A drain to main condenser.

Failure Effect

Loss of condensate inventory. Heater drain pump 1HDL-P1C/
1HDL-P1D trip on low level in heater. Reduced flow to
condensate system.
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Line No. 1HDL-010-70-4
Function

Fifth point heater drain receiver 1CNM-TK1A to fifth poiat
heater drain cooler 1CNM-DCLIA.

Failure Effect

Loss of condensate inventory. Loss of condensate heating
at fifth point heater drain cooler 1CNM-DCL1B.

Line Nos. 1HDL-016-123-4 and 020-93-4
Function

Heater drain pump 1HDL-P1C suction from third point heater
1CNM-E3B.

Failure Effect

If 1HDL-P1C is running, loss of condensate inventory and
reduced flow to condensate system.

Line Nos. 1HDL-220-89-4 and 020-36-4
Function

Heater drain pumps 1HDL-PI1C and 1HDL-P1D discharge or suc-
tion.

Failure Effect

Loss of condensate inventory. Reduced flow to condensate
system.

Line Nos. 1HDL-003-137-4 and 003-138-4

Function

Heater drain pump 1HDL-P1D or 1HDL-P1C discharge valves
1HDL-MOV55D or 1HDL-MOV55C bypass.

Failure Effect

Loss of condensate inventory. Reduced flow to condensate
system.

Line Nos. 1HDL-004-48-4, 002~49-4, and 002-50-4
Function

Standpipe and process connections for fourth point heater
1CNM-E4B level instrumentation.
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Failure Effect

Loss 2f condensate inventory. Loss of condensate heating
at fcurth point heater drain cooler 1CNM-DCL2B.

16) Line No. 1HDL-010-46-4
Function
Fourth point heater 1CNM-E4B drain to main condenser.

Failure Effect

Loss of condensate inventory. Loss of condensate heating
at fourth point heater drain cooler 1CNM-DCL2B.

f. Off-Gas System (OFG, 31-4)

1) Line Nos. 10FG-016-3-4 and 016-4-4
Function
Steam-diluted off-gas from condenser air removal system
air ejector 1ARC-J3A or 1ARC-J3B to off-gas system pre-
heater EBOO1A or EBOO1B, respectively.

Failure Effect

Loss of condenser air removal system off-gas treatment.

g. Feedwater Heater Relief Vents and Drips (SVH, 32-14)

1) Line Nos. 1SVH-002-21-4, 002-30-4, 002-59-4, 002-68-4, and
002-38-4

Function

First point heater 1FWS-E1B, second point heater 1CNM-E2B,
third voint heater 1CNM-E3B, fourth point heater 1CNM-E4B
or third point heater 1CNM-E3A vent lines.

Failure Effect

No significant effect.

2) Line Nos. 1SVH-202-114-4, 002-112-4, 002-118-4, and
002-120-4

Function

Fourth point heater drain cooler 1CNM-DCL2B or fifth point
heater drain cooler 1CNM-DCL1B vent lines.
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Failure Effect

No significant effect.

Line Nos. 1SVH-002-5-4, 002-14-4, 002-41-4, and 002-50-4
Function

First point heater 1FWS-ElA, s=2cond point heater 1CNM-E2A,
third point heater 1CNM-E3A, or fourth point heater

1CNM~E4A vent lines.

Failure Effect

Loss of main condenser vacuum.

Line Nos. 1SVH-150-1-4, 003-10-4, 150-37-4, and 025-46-4
Function

First point heater 1FWS-E1A, second point heater 1CNM-E2A,
third point heater 1CNM-E3A, or fourth point heater

1CNM-E4A drip lines.

Failure Effect

Loss of main condenser vacuum.
Line Nos. 1SVH-002-23-4, 002-32-4, and ¢
Function

First point heater 1FWS-E1B, second point heater 1CNM-E2B,
or third point heater 1CNM-E3B vent lines.

Failure Effect

Loss of main condenser wvacuum.
Line Nos. 1SVH-150-19-4, 003-28-4, and 150-55-4
Function

First point heater 1FWS-E1B, second point heater 1CNM-E2B,
or third point heater 1CIM-E3B drip lines.

Failure Effect

Loss of main condenser vacuum.

The fcllowing is the list of nonsafety-related control components
that are affected by a high energy line break on any of the lines
listed in Item 1. The consequences of failure of each control com-
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ponent is analyzed Refer to Appendix B for function of individual
components.

Additionally, a high energy line break in this zone may also result
in failure of control components considered in Zone VIII. The
significant consequences of such a failure have been integrated into
the analysis by referring to Zone VIII control component failures in
the "Combined Effect"” section of this zone.

Moisture Separator Reheater Vents and Drains (DSM, 32-7)

.DSM-LV75B, 1DSM-SOV75B

Failure Effect

If 1DSM-LV75B fails closed, partial loss of condensate heating
at third point 1CNM-E3B.

High-Pressure Feedwater Heater Drains (HDH, 6-6)

1) 1HDH-LT26B, 1HDH-LS26B, 1HDH-LV26B, and 1HDH-SOV26B

Failure Effect

If 1HDH-LV26B fails open, heater drain to second point
heater 1CNM-E2B will be bypassed to main condenser,
resulting in partial loss of condensate/feedwater heating

at second point heater 1CNM-EZB.
1HDH-LS7B

Failure Effect

If 1HDH-LS7B fails thereby signaling extreme high level in
first point heater 1FWS-E1B, first point heater extraction
steam isolation valve 1ESS-MOV3A and nonreturn valve
1ESS-NRV34B will close. This will result in loss of first
point heater 1FWS-E1B feedwater heating.

1HDH-LT6B, 1HDH-LV6B, and 1HDH-SOV6B

Failure Effect

If 1HDH-LV6B fails closed, heater drain to second point
heater will be lost, resulting in partial loss of con-
densate heating at second point heater 1CNM-E2B.

Low-Pressure Feedwater Heater Drains (HDL, 4-2)

1) 1HDL-LT3B
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Failure Effect

[f 1HDH-LT3B fails low, 1HDL-LV3A will close, resulting in
loss of heating of condensate at fourth point heater drain
cooler 1CNM-DCL2B.

IHDL-LT4B and 1HDL-LV4B

Failure Effect

If 1HDL-LV4B fails closed, third point heater 1CNM-E3B
drain pump 1HDL-P1C/1HDL-P1D discharge flow to condensate
system will be lost.

IEDL-LT5B, ~-LV5B, and -SOVSB

Failure Effect

If 1HDL-LVSB fails closed, partial heating at third point
heater 1CNM-E3B will be lost and heater drain pump
1HDL-P1C/1HDL-P1D discharge flow to condensate system will
be reduced.

1HDL-LSé6B

Failure Effect

If 1HDL-LS6B fails thereby signaling low water leval in
third point heater 1CNM-E3B, heater drain pump 1HDL-P1C/
IHDL-P1D will trip, resulting in loss of discharge flow to
condensate system.

1HDL-LS9B, 1HDL-LS10B and 1HDL-LS11B

Failure Effect

IF 1HDL-LS9B/1HDL-LS10B/1HDL-LS11B fails giving spurious
signal of extreme high water level in fourth point heater
ICNM-E4B, third point heater 1CNM-E3B, and second point
heater 1CNM-E2B, and extraction steam isolation valves
1ESS-MOV15B/1ESS-MOV22B/1ESS~MOV28B and nonreturn valves
1ESS-NRV16B/1ESS-NRV23B/1ESS-NRV29B will close. Result
will be loss of condensate/feedwater heating at fourth
point heater, third point heater, or second point heater.

1HDL~-FT20B, 1HDL-FV20B, and iHDL-SOV20s

Failure Effect

If 1HDL-FV20B fails open, third point hezter 1CNM-E3B
drain pump discharge to condensate system will be reduced.
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7)  1HDL-LS23B and 1HDL-LT23B

Failure Effect

IF 1HDL-LT23B or 1HDL-LS23B fails thereby signaling high
level in fourta point heater 1CNM-E4B, 1HDL-LV23B will
open to drain heater directly to main condenser. This
will bypass the heater drain to fourth peint heater drain
cooler 1CNM-DCL2P, resulting in loss of condensate/
feedwater heating.

8) 1HDL-LS24B ana 1HDL-LT24B

Failure Effect

If 1HDL-LS24B or 1HDL-LT24B fails giving spurious signal
of high level in third point heater 1CNM-E3B, 1HDL-LV24B
will open to drain third puint heater to main condenser.
This will result in loss of heater drain pump 1HDL-P1C/
IHDL-P1D discharge flow to condensate system.

9} 1HDL-LS25B and 1HDL-LT25B

Failure Effect

If 1HDL-LS25B or 1HDL-LT25B fails and signals high level
in second point heater 1CNM-E2B, 1HDL-LV25B will open to
drain second point heater to main condenser. Results will
be psrtial loss of condensate heating a* third point
heater 1CNM-E3B and reduced flow from heater drain pump
IHDL-P1C/1HDL-P1D to condensate system.

Feedwater Heater Relief Vents and Drips (SVH, 32-14)

1SVH-AOV26B -S0V26B -AOV31B -SOV31B
AOV32B ~-SOV32B -AOV40B ~-SOV4OR
AOV41B -30V41B ~-AOV42B -SOV42B
AOV43B -SOV43B -AOV4SB -SOV4SB
AOV46B -SOV46B  -AOV51B  -SOV51B
AOV52B -SOV52B

Failure Effect

No significant effect.

5 Combined Effect

A break in the condensate high energy line (Item l1.a.1) in this
zone will result in the total loss of condensate flow. Reactor
feedwater pumps will trip on low suction pressure. This is a
break in the feedwater line outside containment and is bounded
by FSAR Chapter 15.6.6 analyses. A break in the condensate
high energy line (Item 1.2.2) in this zone will result in re-
duced condensate flow and 1loss of condensate inventory.
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Failure of any control components in this zone or Zome VIII
does not exacsrbate any cf these events.

b. A break in the extraction steam high energy line in this zone
will result in a loss of condersate/feedwater heating .t first
point ileater 1FWS-E1B, seconu point heater 1CNM-E2B, third
point heater 1CNM-E3B, or fourth point heater 1CNM-E4B. This
will reduce temperature of feedwater to reactor. The luss of
feedwatec heating event is bounded by FSAR <ihapter 15.1.1
analyses. Failure of any con.rol components in this zone or
Zone VIII does not exacerbate these events.

€. A break in any of the feedwater high energy lines in this zone
will resvlt in reduced/total loss of feedwater flow to reactor
and loss of condensate iuventory. This event is a break in
feedwater line outside contaiament, and as such bounded by SAR
Chapter 15.6.6 analyses. Failure of any control components in
this zone or Zone VIII does not exacerbate this event.

d. A break in the high-pressure feedwater heater drain high energy
lige in this zone will result in the loss of condensate heating
at second point heater 1CNM-E2B and loss of condensate inven-
tory. Loss of condensate heating at second point heater will
result in reduction of feedwater temperature to reactor. Loss
of feedwater heating event is bounded by FSAR Chanter 15.1.1
analyses. Failure of any control componeuts in this zone or
Zone VIII does not exacerbate these events.

e. A break in the low-pressure feedwater heater drain high energy
line (Item l.e.1, 1.e.3, l.e.5, l.e.6, 1l.e.7, l.e.10, 1l.e.12,
l.e.13, or l.e.14) in this zone will result in a ’oss of con-
densate inventory and reduced flow to condensate system. A
break in the low-pressure feedwater heater drain high energy
line (Item l.e.4) in this zone will result in loss of main
condenser vacuum. A break in the low-pressure feedwater heater
drain high energy line (Item l.e.2, 1.e.8, 1l.e.9, l.e.ll,
l.e.15, or l.e.16) in this zone wili result in a loss of con-
densate inventory and partial loss of feedwater/condensate
heating. The loss of main condenser vacuum event is bounded by
FSAR Chapter 15.2.5 analyses. The loss of feedwater heating
event is bounded by FSAR Chapter 15.1.1 analyses. Failure of
any control components in this 2zone or Zone VIII does not
exacerbate these events.

L, A break in the off-gas high energy line will result in loss of
main condenser off-gas treatment. Failure of control compon-
ents in this zone will result in loss of condensate/ieedwater
heating at first point heater 1FWS-E1B, second point heater
1CNM-E2B, third point heater 1CNM-E3B, fourth point heater
1CNM-E4B, or :ourth point drain cooler 1CNM-DCL2B. This will
result in reduction of feedwater temperature to reactor. The
loss of feedwater heating event is bounded by FSAR
Chapter 15.1.1 analyses. Failure of control components in this
zone or Zone VIII does not exacerbate these events.
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A break in feedwater heater relief, vents, and
energy line (Itea 1.g.3, 1.g.4, 1.8.5, or 1.g8.6)

in this zone

will result in loss of main condenser vacuum. The loss of
condenser vacuum evert is bounded by FSAR Chapter 15.2.5

analyses. Failure of any control components in
Zone VIII does not exacerbate this event.
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APPENDIX D
ZONE XIX

Building: Turbine Building
Loration: El1 67 ft 6 in.

HIGH ENERGY LINE BREAK ANALYSIS

HELB System Control System

DT™ Turbine Plant Miscellaneous : CNM Condensate
(32-5) Drains {4-1)

HDL Low=-Pressure Feedwater ) DTM Turbine Plant
(4=2) Heater Drains (32-5) Miscellaneous Drains

SVH Feedwater Heater Relief, ) HDH High-Pressure F-edwater
(32-14)Vents and Drips (6-6) Heater Drains

CNM Condensate HDL Low-Pressure Feedwater
(4=1) (4-2) Heater Drains

TMB Turbine Generator EH
(16-5.2)Fluid System

The following is a list of high energy lines analyzed on a system
basis.

Turbine Plant Miscellaneous Drains (DTM, 32-5)

1) Line Nos. 1DTM-002-541-4, 002-542-4, 002-543-4, 002-544-4,
002-56-4, 002-511-4, and 002-512-4

Fuaction

Condenser off-gas to preheater drains to main condenser,
m2in steam line downstream of control valves drains to
main condenser, capped lines to main condenser

Failure Effect

Loss of mair condenser vacuum.

Line Nos. 1DTM-004-625-4, 008-175-4, 006-454~4, 004-176-4
and 004~177-4

Function

Gland steam condenser 1TME-CND1 drain and vent lines drain
to main condenser, moisture separator line to steam jet
air ejectors drain line to main condenser, steam jet air
ejector 1ARC-E2A or 1ARC-E2B drain lines to loop seal
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Failure Effect

Loss of main condenser vacuum.
b. Low-Pressure Feedwater Heater Drains (HDL, 4-2)
1) Line Nos. 1HDL-014-110-4 and 014-115-4
Function
Heater drain pump discharge line relief to main condenser.

Failure Effects

Loss of main condenser vacuum.
2) Line Nos. 1HDL-018-6-4 and 018-31-4
Function

Second point heater 1CNM-E2A or E2B drain to main con-
denser.

Failure Effect

Partial loss of condensate heating at third point heater
1CNM-E3A or E3B. Heater drain pump discharge flow
reduced, resulting in reduced <condensate/feedwater
heating. Loss of condensate inventory.

3) Line Nos. 1HDL-020- 6-4 and 020-41-4
Function

Third point heater ICNM~E3A or E3B drains to main con-
denser.

Failure Effect

Heater drain pump discharge to condensate system i; lost.
Condensate/feedwater temperature reduced. L ss of
condensate inventory.

4) Line Nos. 1HDL-020-17-4, 020-148-4, 020-42-4, and
020-150-4

Function

Third point heater 1CNM-E3A or E3B drains to main
condenser.

Failure Effect

Loss of main condenser vacuum.
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5) Line Nos. 1HDL-010-24-4 and 010-46-4
Function

Fourth point heater 1CNM-E4A or E4B drains to main con-
denser.

Failure Effect

Loss of heating for condensate at fourth point heater
drain cooler 1CNM-DCL2A or DCL2B.

6) Line Nos. 1HDL-010-25-4, 010-152-4, 010-47-4, and
008-154~4

Function

Fourth point heater 1CNM-E4A or 1CNM-E4B drains to main
condenser.

Failure Effect

Loss of main condenser vacuum.

7) Line Nos. 1HDL-010-55-4, 012-58-4, and 012-73-4
Function
Fifth point heater 1CNM-ES5A drain receiver TK1A drains to
main condenser, fifth point heater drain cooler
1CNM-DCL2A, or fifth point heater 1CNM-E5B drain receiver

TK1B drains to main condenser.

Failure Effect

Loss of condensate heating at fifth point heater drain
cooler 1CNM-DCL2A or 1CNM-DCL2B.

8) Line Nos. 1HDL-012-59-4, 014-156-4, 012-74-4, and
014-158-4

Function

Fifth point heaters 1CNM-E5A/1CNM-E5B drain receiver
TK1A/TK1B drain to main condenser.

Failure Effect

Loss of main condenser vacuum.

9) Line No. 1HDL-018-32-4
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Function
Second point heater 1CNM-E2B drains to main condenser.

Failure Effect

Loss of main condenser vacuum.
c. Feedwater Heater Relief Vents and Drips (SVH, 32-14)

1) Line Nos. 1SVH-025-144-4, 025-145-4, 025-46-4, and
025-64-4

Function

Fourth point heater 1CNM-E4A or 1CNM-E4B vent and drip
lines.

Failure Effect

Loss of maii: condenser vacuum.

|
2) Line Nos. 1SVH-003-76-4 and 003-101-4
Function

Fifth point heater 1CNM-E5A or 1CNM-E5B drains to drain
receiver 1DHL-TK1A or 1HDL-TKI1B.

Failure Effect

No significant effect.
d. Condensate (CNM, 4-1)
Line No. 1CNM-020-50-4
Function
Condensate recirculation to main condenser.

Failure Effect

Loss of feedwater/condensate flow. Feedwater pumps trip on low
suction.

2. The following is the list of nontafety-related control components -
that are affected by a high energy line break on any of the lines
listed in Item 1. The consequences of failure of each control com-
ponent is analyzed. Refer to Appendix B for furction of each com-
ponent.
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Condensate (CNM, 4-1)
1CNM-FV114
1CNM-S0VX114
1CNM-SOVY114

Failure Effect

If 1CNM-FV114 fails open, feedwater pumps will trip on low
suction.

Turbine Plant Miscellaneous Drains (DTM, 32-5)

1DTM~-AQVSPDV3
1DTM-S0V20DV3

Failure Effect

No significant effect.
High-Pressure Feedwater Heater Drains (HDH, 6-6)
1HDH-LV26A and 1HDH-SOV26A

Failure Effect

If 1HDH-LV26A fails open, partial heating of condensate at
second point heater 1CNM-E2A will be lost.

Low-Pressure Feedwater Heater Drains (HDL, 4-2)
1) 1HDL-LV2A and 1HDL-LV3A

Failure Effect

If 1HDL-LV2A or 1HDL-LV3A fails closed, condensate heating
at fifth point or fourth point drain cooler 1CNM-DCLI1A or
1CNM-DCL2A will be lost.

1HDL-LV22A, 1HDL-SOV22A, 1HDL-1.V22B, 1HDL-SOV22B,
1HDL-LV23A, 1HDL-SOV23A, 1HDL-LV23B, and 1HDL-SOV23B

Failure Effect

[f any of the valves fails open, condensate heating at
fifth point or fourth point heater drain cooler 1CNM-
DCL1A, 1CHNM-DCL1B, 1CNM-DCL2A, or 1CNM-DCL2B will be lost

1HDL-LV24A, 1HDL-SOVX24A, 1HDL-SOVY24A, 1HDL-LV24B,
1HDL-SOVx24B, and 1HDL-SOVY24B
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Failure Effect

If 1HDL-LV24A or 1HDL-LV24B fails open, heater drain pump
discharge flow will be lost, resulting in reduced conden-
sate/feedwater heating.

4)  1HDL-LV25A, 1HDL-SOVX25A, 1HDL-SOVY25A, 1HDL-LV25B,
1HDL-SOVX25B, and 1HDL-SOVY25B

Failure Effect

If 1HDL-LV25A or 1HDL-LV25B fails open, partial condensate
heating at third point heater 1CNM-E3A or 1CNM-E3B will be
lost.

Turbine Generator EH Fluid System (TMB, 16-5.2)

1) 1TMB-PSPS102
1TMB-PSPS103

Failure Effect

Failure of the switch will not permit automatic start of
selected standby pump 1HFPM-A (or B) on low EH fluid pres-
sure. Loss of EH fluid pumps may utlimately cause the
turbine to trip.

?)  1TMB-TS23HF 1TMB-TSTCO1
1TMB~TS23HFX 1TMB-TSTCO2

Failure Effect

Failure of the EH fluid temperature control instruments
may inadvertently energize the heater and cause overheat-
ing of the fluid. No significant impact.

3. Combined Effect

A break in any of the turbine plant miscellaneous drain high
energy line will result in loss of main condenser vacuum
bounded by FSAR Chapter 15.2.5 analyses. Failure of control
components in this zone does not exacerbate this event.

1) A break in low-pressure feedwater heater drains high
energy liune [Item 1.b.1), 1.b.4), 1.b.6), 1.b.8), or
1.b.9)] in this zone will result in loss of main condenser
vacuum. Loss of main condenser vacuum event is bound by
FSAR Chapter 15.2.5 analyses. Failure of control com-
ponents in this zone does not exacerbate this event.

2) A break in low-pressure feedwater heater drains high
energy line [Item 1.b.2), 1.b.3), 1.b.5), er 1.b.7)] will
result in loss of condensate inventory and reduced
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C.
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feedwater heating. Loss of feedwater heating event is
bound by FSAR Chapter 15.1.1 analyses. Failure of control
components in this 2zone does not exacerbate this event.

A break in feedwater heater relief vent and drip high energy
line [Item l.c.1)] will result in loss of main condenser
vacuum, bounded by FSAR Chapter 15.2.5 analyses.

Failure of control components in this zone does not exacerbate
this event.

A break in condensate high energy line in c(his zone will result
in loss of feedwater/condensate flow leading to feedwater pump
trip on low suction. This is a break in feedwater line outside
containment and is bounded by FSAR Chapter 15.2.7 analyses.
Failure of control components in the zone does not exacerbate
this evenct.




1.a)

b)

c)

d)

| 1%

APPENDIX D
ZONE 13

Building: Turbire Building
Location: el 67 ft 6 in.

HIGH-ENERGY LINE BREAK ANALYSIS

HELB System Control System
CNM Condensate 2.a) Né64 Off-Gas System

(4-1)

DT™ Turbine Plant Miscellaneous
(32-5) Drains

MSS Main Steam System
(3-1)

OFG Off-Gas System
(31-4)

The following is a list of high-energy lines analyzed on a system

b

asis.

Condensate (CNM, 4-1)

Line Nos. 1CNM=-024-24-4 and 024-115-4
Function

Carry condensate to off-gas condenser and condensate polishing
demineralizer.

Failure Effect

Total loss of condensate/feedwater. Feedwater pumps trip on
low suction.

Turbine Plant Miscellaneous Drains (DTM, 32-5)

Line Nos. 1DTM-002-384-4, 002-385-4, 002-389-4, 002-390-4,
002-392-4, 002-394-4, 002-636-4, and 002-637-4

Function

Condensate drain connections to main condenser from off-gas
preheater EBOO1A, EBOO1B, or CNDB0O2.
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Failure Effect

Depending on location of pipe break, loss of condensate inven-
tory or loss of condenser vacuum.

¢. Main Steam System (MSS, 3-1)

Line Nos. 1MSS-002-39-4 and 002-40-4
Function

Off-gas condenser EB0O.A or EBOOIB relief valve to main con-
denser.

Failure Effect

Loss of main condenser vacuum.

d. Off-Gas (OFG, 31-4)

1) Line Nos. 10FG-016-3-4, 016-4-4, 016-12-4, and 016-13-4
Function
Carry steam-diluted ff-gas from condenser air removal
system air ejectors t. off-gas preheater EBOO1A or EBOO1B

to off-gas catalytic recombiners.

Failure Effect

Loss of off-gas treatment.
2) Line Nos. 10FG-016-14~4, 016-15-4, and 016-16-4
Function
Off-gas from catalytic recombiners to off-gas condenser.

Failure Effect

Loss of off-gas treatment.

The following is the list of nonsafety-related control components
that are affected by a high-energy line break on any of the lines
listed in Item 1. The consequence of failure of each control com-
ponent is analyzed. Refer to Appendix B for function of each com-
ponent.

Additionally, a high energy line break in this zone will also result
in failure of control components considered in Zone 15. The instru-
ments in Zone 15 are iucluded oelow for the off-gas system with
Zone 13 control components.
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Off-Gas System (OFG, N64)

1) IN64-PVFO09A, PIC48A, and 1IN64-PVF009B, PIC43B

Failure Effect

If instrumentation fails 1N64-PVFO0%9A or 9B in closed
position, main steam supply to off-gas preheater is lost,
affecting off-gas remc.ui capability.

IN64-1/P KCO1A, 1IN64-LT-NOO7A, 1N64-I/P KOO1B, 1IN64-LT-
NOO7B, 1N64-LCRO05A, 1N64-LCROO5B, 1N64-LISNOOBA, 1IN64~
LIS-NOOS8B.

Failure Effect

Loss of the above instrumentation may fail 1IN64~LVFO16A or
LVFO016B in closed position. Condensate leveli in off-gas
condenser CNDBO02 may rise, affecting the gas removal
capability.

IN64-TENO20A and 1N64-TENO20B

Failure Effect

Loss of these moisture separators IN64-DO1CA or DO10B
resistor temperature detector (worst-case failure) causes
inlet valve 1IN64-AOF032A or B on cooler condenser
IN64-B010A or B to fail closed. This will cause failure
of air ejectors and loss of main condenser vacuum.

IN64-LCROOSA, LIS-NOO8A, LCR-005B, LIS-NOOSB

If either of the valves fails open, off-gas along with
process condensate will drain to main condenser. This
will reduce the cooling and moisture separation capability
of the off-gas condenser. If the valves fail closed,
condensate level in off-gas condenser CNDB00O2 may rise,
affecting the moisture removal capability and the
efficiency of the system.

Combined Effects

A break in the condensate high-energy line will cause loss of
condensate/feedwater flow leading to feedwater pump trip on low
suction. This is a break in feedwater line outside containment
and bounded by FSAR Chapter 15.6.6 analyses. Failure of con-
trol components in this zone does not exacerbate this event.

A break in the turbine plant miscellaneous drains high energy
line will cause some loss of condensate inventory or loss of
main condenser vacuum. Loss c¢f main condenser vacuum 1is
bounded by FSAR Chapter 15.2.5 analyses Failure of control
components in this zone does not exacerbate this event.
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. A break in any of the main steam off-gas condenser relief valve
high energy lines will cause a loss in main condenser vacuum
bounded bv FSAR Chapter 15.2.5 analyses. Failure of control
component ‘n this zone does not exacerbate this event.

d. A break in off-gas system high energy line will cause loss of
off-gas treatment and inadvertent gaseous release of signifi-
caat radiation level in the turbine building. Increased radio-
activity levels detected by area radiation monitoring alarm in
the control rcvom. Manual isolation of off-gas system will re-
sult in high condenser pressure and reactor scram. This event
is bounded by FSAR Chapter 15.7 analyses.

Failure of control system components can stop main steam to
preheaters, thus affecting the off-gas treatment and can also
cause fail're of air ejectors and loss of condenser vacuum
bound by FSAR Lanapter 15.2.5 analyses.

C4/12210/4591/4YH D-13-4



APPENDIX D
ZONE C1

Building: Containment
Location: El 114 ft

HIGH ENERGY LINE BREAK ANALYSIS

HELB System Control System
1. a) RDS Control Rod Drive 2. a) B21 Nuclear Boiler
(36-1) Hydraulic System
b) B33 Reactor Kecirculation
RCS
(25-1)
c¢) RDS Control Rod Drive
(36-1) Hydraulic System
d) C33 Feedwater Control System
P The following is a list of high energy lines analyzed on a system

basis:

a. Control Rod Drive Hydraulic System (RDS, 36-1)

All Lines
Function

Supplies hydraulic drive water and cooling water to the control rod
drive system.

Failure Effect

Loss of control rod drive system cooling and loss of hydraulic
control unit supply to accumulators.

2. The following is a list of nonsafety-related control components that
are affected by a high energy line break in any of the control rod
drive lines in Item 1. The consequence of failure of each control
component is analyzed. Refer to Appendix B for function of
individual components.

R Nuclear Boiler (B21)

1B21*PTNO58B, *PTNOS58F, *LTNO99B, and *LTNO99F

Failure Effect

If the above reactor vessel pressure and level instrumentation
to the anticipated transient without scram (ATWS) trip circuit
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fails in the worst mode, reactor recirculation pumps !A and 1B
stop.

Nuclear Recirculation (B33, RCS, 25-1)

1) 1B33*PTNO4O

Failure Effect

I{ this reactor vessel dome pressure instrument fails in either
maximum or minimum output directions, it will effect the
thermal shock interlocks for reactor recirculation pumps lA and
1B start circuit logic.

2) 1B33*FTNO11A and *FTNO11B
Failure Effect

Fai'ure of these reactor recirculation flow instruments can
cause the reactor recirculation valves to fail either closed
or open.

Control Rod Drive Hydraulic System (RDS, 36-1)

1C11~-FTNOO4, HSSDO09A, HSSDO09B, I/PKOO1, and ¥CRéuu

Failure Effect

If this reactor control rod drive flow control instrumentation
fails, worst case failure would be the total loss of control
rod drive system cooling and loss of hydraulic control unit
supply to accumulators.

Feedwater Control System (C33)

1) 1C33*FTNOO3B and FTNOO3D

Failure Effect

If this reactor steam flow control instrumentation fails,
feedwater flow control valves may receive false signals
from the three-element feedwater control system for two
of the four steam flow input signals. The other two steam
flow control input transmitters are located in zone C2

This failure can directly cause an increase in coolant
inventory by increasing the feedwater flow. With excess
feedwater flow, the water level rises to the high level
reference point at which time the feedwater pumps and the
main turbine are tripped and a scram is initiated
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1C33*PTNOOSB

Failure Effect

If the steam dome pressure instrument for the reactor
fails to either maximum or minimum output of the pressure
transmitter, the recirculation pump cavita-tion interlock
will be affected. Since this pressure signal is indica-
tive of temperature differential between the steam dome
and recirculation pump suction, an indication of a high
differential will trip one recircu-lation pump and cause
the reactor core flow and power level to stabilize at a
new equilibrium condition.

Combined Effect

A break in any control rod drive hydraulic high energy line will
cause loss of control rod drive systen cooling and loss of hydraulic
contro. unit supply to accumulators. This failure of the control
rod system is bound in the FSAR by Chapter 15.4.

The failure of the ¢ _.ol system components in the zone cause
reactor recirculation failure, bound by FSAR Caapter 15.3.2.
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APPENDIX D
ZONE C2

Building: Containment
Location: E1l 114 ft

HIGH ENERGY LINE BREAK ANALYSIS

HELB System Control System
1. a) RDS Control Rod Drive 2. a) B21 Nuclear Boiler

(36-1) Hydraulic System
b) C33 Feedwater Control System

1. The following is a list of high energy lines analyzed on a system
basis:

T Control Rod Drive Hydraulic System (C11, RHS, 36-1)

All Lines
Function

Supplies hydraulic irive water and cooling water to the control rod
drive system.

Failure Effect

Loss of control rod drive system cooling and loss of hydraulic
control unit supply to accumulators.

2. The following is a list of nonsafety-related control components that
are affected by a high energy line break in any of the control rod
drive lines in Item 1. The consequence of failure of each control
component is analyzed. Refer to Appendix B for function of
individual components.

a. Nuclear Boiler (B21)

1B21*PTNO58A, *PTNOS8E, *LTN099A, and *LTNO99E

Failure Effect

If the above reactor vessel pressure and level instrumentation
to the anticipated transient without scram (ATWS) trip circuit
fails in the worst mode, reactor recirculation pumps 1A and 1B
stop.
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Feedwater Control System (C33)

1)  1C33*FTNOO3A and FTN0O3C
Failure Effect

If this reactor steam flow control instrumentation fails,
feedwater flow control valves may receive false signals
from the three-element feedwater control system for two
of the four steam flow input signals. The other two steam
flow control input transmitters are located in Zone Cl.
This failure can directly cause an increase in coolant
inventory by increasing the feedwater flow. With excess
feedwater flow, the water level rises to the high level
reference point at which time the feedwater pumps and the
main turbine are tripped, and a scram is initiated.

1C33*LTNOO4A, LTNOO4B, and LTNOO4C

Failure Effect

If this reactor level instrumentation fails such tha’ .wo
out of three fail in the high or low output direction,
they will cause either an inadvertent trip of the reactor
feedwater pumps and main turbine or a loss of this trip
when required.

1C33*PTNOOSA

Failure Effect

If the steam dome pressure instrument for the reactor
fails to either maximum or minizum output of the pressure
transmitter, the recirreuliiion pump cavitation interlock
will be affected. Since this pressure signal is indica-
tive of temperature differential between the steam dome
and recirculation pump suction, an indication of a high
differential will trip one recirculation pump and cause
the reactor core flow and power level to stabilize at a
new equilibrum condition.

1C33*PTNOOS

Failure Effect

If this reactor vessel dome pressure instrument fails in
either maximum or minimun output directions, it will
affect the thermal shock interlocks for the reactor
recirculation pumps 1A and 1B start circuit logic.

Combined Effect

A break in any control rod drive hydraulic high energy line will
cause loss of control rod drive system cooling and loss of hydraulic«
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control unit supply to accumulators. This fai’.ire of the control
rod system is bound in the FSAR by Chapters 15 ..

The failure of the control system components in the zone cause
reactor recirculation failure, bound by FSAR Chapter 15.3.2.
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APPENDIX D

ZONES AB-070-8
AB-095-8
AB-114-3
AB-114-5
AB-114-6
AB-114-8

BUILDING: Auxiliary Building
LOCATION: Various

HIGH FNERGY LINE BREAK ANALYSIS

HELB SYSTEM CONTROL SYSTEM

Reactor Core Isolation .a) Reactor Plant Component
Cooling Cooling Water

Reactor Water Cleanup ) Makeup Water

Residual Heat Removal
(27-7)

The following is a list of high energy lines analyzed on a system
basis:

Reactor Core Isolation Cooling (ICS, 27-6)

All lines in auxiliary building

Function
The high energy line is limited to the piping which provides
decay heat steam from the reactor vessel to the reactor core

isolation cooling pump turbine.

Failure Effect

A pipe break in any section of the .uxiliary building will
cause loss of reactor coolant and temperature transient in some
areas in the auxiliary building identified in the EDC report.
However, the steam supply to the turbine is automatically
isolated on detection of a pipe break, and the loss of reactor
coolant is minimized.

Reactor Water Cleanup (WCS, 26-3

3

All lines in auxiliary building
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Function

he high energy piping in the auxiliary building is limited to

those associated with reactor water cleanup pumps PC-001A and
001B suction and discharge. [hese lines circulate reactor
coolant through the cleanup system and return the clean liquid
back to the reactor.

Failure Effect

A break in either the suction or discharge side cf the pump
will cause loss of reactor coolant. However, consequent
temperature rise in the vicinity of the break wi'l isolate the
suction and discharge isolation valves minimizing the loss. In
addition, a break on the suction side of the pump will trigger
the low flow sensor to shut down the pumps.

Residual Heat Removal System (RHS, 27-7) Steam Supply Lines

Function

The high encrgy lines are limited to the piping which diverts
steam to RHR heat exchanger during RHR steam condensive mode.

Failure Effect

A brezak in either the suction or discharge side of the pump
will cause loss of reactor coolant. However, consequent
temperature rise in the vicinity of the break will isolate the
suction and discharge isolation valves minimizing the loss. In
addition, a break on the suction side of the pump will trigger
the low flow sensor to shut dowa the pumps.

The following is a list of nonsafety-related control components that
are affected by a high energy line break on any of the lines listed
in Item 1. The consequences of failure of each control component is
analyzed. Refer to Appendix B for the function of individual com-
ponents.

Reactor Plant Component Cooling Water (CCP, 9-1)

1) 1CCP-1/P-128
1CCP-TVX~128
1CCP-TVY-128

Failure Effect

Failure of a single or the group of instruments listed
above may cause bypass valve 1CCP-TVX-128 to open and
control valve 1CCP-TVY-128 to close. This will allow the
component cooling water to bypass the heat exchangers,
thereby raising the CCP water temperature and may have a
long-term effect on the life ~f the reactor plant com-
ponents.
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1CCP-PT127

Failure Effect

Failure of this instrument will not allow the automatic
startup of the selected standby component cooling water
pump. However, cac pump is always running and a complete
loss of component cooling will not occur.

3) 1CCP-LT120

The surge tank may go solid but will not significantly
affect the operation of the system. Makeup water system
itself is eleminated by using system elimination criteria.

35 Combined Effect

a. A break in the ICS or RHS steam piping will cause some loss of
reactor coolant and temperature transient in the auxiliary
building but there will be no effect in normal reactor opera-
tion. Failure of control components will not exacerbate the
condition.

b. A breck in WCS system piping will degrade the reactor water
quality. However, there will be minimal impact on the reactor
coolant inventory because the system is used mainly in a recir-
culatory mode. Concurrent failure of control components will
have nuv worse effect on the system.
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Flow Diagram No.
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Flow Dias  am No.

Title
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Flow Diagram No.

Title

FSK-36-01G
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Diagram No.
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Diagram No.
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12210-EK-8A

12210-EK-8D

12210-EK-8E

1221(

-EK-13D

12210-EK-18A
2210-EK-18B
12210-EK-18C
12210-EK-18D
12210-EK-40A
2210-EK-303A
12210-EK-303D
12210-EK-303J
12210-EK~-3031
12210-EK-303U
12210-EK-303V
2210-EK-3032

12210-EK-305E

12210-EK-306A

2210-EK~-306C

12210-EK-306D

12210-EK-311F

12210-EK-312B

C4/12210/457/4YH

Title

Instrument Level Piping - Auxiliary, Fuel,
and Radwaste Buildings

Instrument

Instrument
Compressor

Instrument
Seal Area

Instrument
Sheet 4

Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument

Instrument
E1 70' O"

Instrument
E1 114' O"

Instrument
El1 114" 0"

Instrument
El1 114' O"

Instrument

Instrument

Piping

Piping
Area

Piping

Piping

Piping
Piping
Piping
Piping
Piping
Piping
Piping
Piping
Piping
Piping
Piping
Piping

Piping

Piping

Piping

Piping

Piping

Piping

Miscellaneo

Turbine Bui

Turbine Bui

Condensate

Heater Bay
Heater Bay
Heater Bay
Heater Bay
Off-Gas Tre
Containment.
Containment
Containment
Containment
Containment
Containment
Containment

Auxiliary B

us Sheet 1

lding

lding Steam

Demineralizer

Plan
Plan
Plan
Plan

ating Area

uilding

Auxiliary Building

Auxiliary B

Auxiliary B

Fuel Bui'di

Buildi

Fuel

uilding

uilding

ng

ng




Loop Diagram No.

Title

1ARC~1
1ARC-3
1CCP-120
1CCP-127
1CCP-128
1CCS~-104
1CCS~-111
1CNM-68
1CNM-70
1CNM-112
1CNM-114
1DSM-75
1DSM-77
1DSM-78
1DSM-101
1DSR-65
1DSR-68
1DTM-5
1DTM-8
1DTM~12
1DTM-32
1DTM-35
1DTM-41
1DTM=-55
1DTM-64
1DTH~118
1DTM-187
1DTM-189
1DTM-222
1DTM-22
1ESS-16
1ESS~-23
1ESS-29
1ESS~-34
1ESS-112
1ESS-115
1FWL-02
1FWL-03
1FWL-12

1FWL-13

1FWR-2
1FWS*38
1GMC~108
1GMC~121
1GMH-104
1GMH-105
1HDH-6
1HDH~7
1HDH-26
1HDL-2
1HDL-3
1HDL-4
1HDL~-5

C4/12210/457/4YH

Steam Jet Air Ejector Off-Gas Suction
Condensate Air Removal Pump Suction

CCP Surge TK1

CCP Pumps Comb Disch

CCP Supply Header

Comp Cooling Water Heater Exchanger Bypass
CCS Supply Header

Feedwater Pump Suctioan

Reactor Feed Pump Suction

Air Ejector Cond Bypass

Main Condenser Recirc

Moisture Separator DR TKI1A

Moisture Separator DR TK1A

Moisture Separator DR TK1A Drains
Moisture Separator 1CRS-MSR1

Reheater Drain RCVR TK1A

Reheater Drain RCVR TK1A

Turbine Bypass Chest Drains

Off-Gas Condenser Shell Side Drain

Main Steam Equalizing Header Drains
Fourth Point Heater Extraction Line Drain

Third Point Heater Extraction Line Drain
First Point Heater Extraction Line Drain
Isolation Air Ejector Steam Leakoff

Main Steam Line Drains

Extraction Steam to Radwaste Reboiler Drains
Radwaste Reboiler Drain Receiver TKI1
Steam Seal Evaporator Drain Receiver TK2
1ASR-SG1 Tube Side Vent

1TME-EV1 Tube Side Vent

Fourth Point Heater

Third Point Heater

Second Point Heater

First Point Heater

Ext Steam to Seal Evaporator

Ext Steam Supply to Steam Seal Evaporator
Reactor FWP Pump Gear Incr Lube 0il Header
Reactor FWP Pump Gear Incr Lube 0Oil Header
Reactor FWP Pump Motor and Pump Lube 0il
Header

Reactor FWP Pump Motor and Pump Lube 0il
deader

Reactor FWP Recirc

Feedwater Inlet Check Valve

Stator Windings Inlet

Stator Clg Water Inlet

Main Generator Cold Hydrogen

Main Alternator Cold Air

First Point Heater

First Point Heater

First Point Heater

Fifth Point Heater Drain Rec TK1A

Fourth Point Heater

Third Point Heater

Second Point Heater

o

o B S = T e A o S S

O

W W W= Wwwweesn

w o

3
3
3
1
2
1
5
5
5
9
5
5
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Loop Diagram No Title Rev.
1HDL-6 Third Point Heater 5
1HDL-7 Sixth Point Heater 6
1HDL-8 Fifth Point Heater 6
1HDL-9 Fourth Point Heater 6
1HDL-10 Third Point Heater 5
1HDL-11 Second Point Heater 8
1HDL-20 Heater Drain Pumps PA and PB Recirc 6
1HDL~-22 Fifth Point Heater Drain Receiver 4
1HDL-23 Fourth Point Heater 5
1HDL-24 Third Point Heater 7
1HDL-25 Second Point Heater 7
1HRS-108 Moisture Separator Cross around 2
1IAS-2 Compressor Cl1A First Stage Outlet 4
1IAS-3 Compressor ClA Lube 0il 3
1IAS-4 Compressor ClA Lube 0il Pump Discharge 3
1IAS-6 Compressor ClA Second Stage Cooling Water 3
OQutlet
1IAS-10 Compressor ClA After Cooler Discharge 4
11AS-20 Dryer 1A Heater Temperature High 2
1IMSS-13 Main Air Ejecter J3A Steam Supply 6
1IMSS~-30 Main Steam to MSRs 8
1MSS-48 Off-Gas Reheater Supply 7
IMSS~-144 Main Steam to Air Ejectors 7
1SVH-26 Feedwater Heater 1CNM-E3A Vent 2
1SVH-31 Feedwater Heater 1CNM-E4A Vent 2
1SVH~-32 Feedwater Heater 1CNM-E4A Vent 2
1SVH-36 Feedwater Heater 1CNM-ES5A Vent 2
1SVH-37 Feedwater Heater 1CNM-ESA Vent 2
1SVH-38 Feedwater Heater 1CNM-E6A Vent 2
1SVH-39 Feedwater Heater 1CNM-E6A Vent 2
1SVH-40 Heater Drain Clr 1CNM-DCL2A Vent 2
1SVH-41 Heater Drain Clr 1CNM-DCL1A Vent :
1SVH-42 Heater Drain Clr 1CNM-DCL1A Vent 2
1SVH-43 Heater Drain Clr 1CNM-DCL2A Vent 2
1SVH=-45 Feedwater Heater 1FWS-E1A Vent 2
1SVH-46 Feedwater Heater 1FWS-E1A Vent 2
1SVH-51 Feedwater Heater 1CNM-E2A Vent 2
1SVH-52 Feedwater Heater 1CNM-E2A Vent 2
1SWP*121 Normal Service Water Supply Header 1
1TME-134 Steam Seal Header -
1TMS-129 LP Turbine Exhaust Hood Spray 2

C4/12210/457/4YH




Piping

Diagram No. Title Rev.
12210-EP-2C Main Steam Piping 6
12210-EP-2D Main Steam Piping 6
12210-EP-3A Relief Valve Discharge Piping 4

Moisture Separator RHR - Sheet 1

12210-EP-4A l1st Point Extraction Steam 6
Piping - Sheet 1

2210-EP-4B lst Point Extraction Steam 6
Piping - Sheet 2

12210=EP=4C Ist Point Extraction Steam 6
Piping - Sheet 3

12210-EP-5A 2nd Point Extraction Steam 6
Piping - Sheet 1

12210-EF-5B 2nd Point Extraction Steam 6
Piping - Sheet 2

2210-EP-6A 3rd Point Extraction Steam 5
Piping - Sheet 1

12210-EP-6B 3rd Point Extraction Steam 5
Piping - Sheet 2

12210~EP~-6C 3rd Point Extraction Steam 6
Piping - Sheet 3

12210-EP-7A 4th Point Extraction Steam 6
Piping - Sheet 1

12210-EP~7B 4th Point Extraction Steam 5
Piping - Sheet 2

12210-EP-12A Turbine Bypass Steam Piping - 5
Sheet 1

12210-EP-13A RCIC Pump Turbine and RHR Heat 6
Exchanger Steam Piping - Sheet 1

12210-EP-13B RCIC Pump Turbine and RHR Heat 6
Exchanger Steam Piping - Sheet 2

12210-EP-13C RCIC Pump Turbine and RHR Heat 6
Exchanger Steam Piping - Sheet 3

12210-EP~-15A Air Ejector and Miscellaneous 6
Equipment Steam Piping - Sheet 1

12210-EP-15B Air Ejector and Miscellaneous 7
Equipment Steam Piping - Sheet 2

C4/12210/457/4YH R-8




Piping
Diagram No.

12210-EP-16A Auxiliary Condensate Piping -
Sheet 1

12210-EP-16B Auxiliary Condensate Piping =
Sheet 2

12210-EP-17A Feedwater Piping Turbine
Sheet 1

12210-EP-17B Feedwater Piping Turbine
Sheet 2

12210-EP-17D Feedwater Piping Turbine
Sheet &

12210-EP-17E Feedwater Piping Turbine
Sheet 5

Condensate Piping Sheet
12210-EP-18B Condensate Piping Sheet
12210-EP~18C Condensate Piping Sheet

2210-EP-18D Condensate Piping Sheet
12210-EP-18E Condensate Piping Sheet
12210-EP-18F Condensate Piping Sheet
2210-EP-18G Condensate Piping Sheet.
12210-EP-18H Condensate Piping Sheet

2210-EP-18K Condensate Piping Sheet

12210-EP-21A Component Cooling Water Piping
Turbine Building Plan - Sheet 1

% -

12210-EP-21F Component Cooling Water Piping
Turbine Building Sections -
Sheet 6

12210-EP-23A Moisture Separator and Reheater
Drain Piping - Sheet 1

Moisture Separator and Reheater
Drain Piping - Sheet 2

12210-EP-23C Moisture Separator and Reheater
Drain Piping - Sheet 3

12210-EP-23D Moisture Separator and
Drain Piping = Sheet 4

~ /

C&4/12210/457/4YH




Piping
Qlasram No.
12210-EP-23E

12210-EP-23F

12210-EP-25C

12210-EP-25D

12210-EP-25E

0-EP-25F

12210-EP-25H

12210-EP-27A

12210-EP-27B

12210-EP-27C

12210-EP-27D

12210-EP-27G

12210-EP-30A

12210-EP-31A

12210-EP-31B

12210-EP-31C

29

2210/457/4YH

Title

Moisture Separator and
Drain Piping - Sheet 5

Moisture Separator and
Drain Piping - Sheet 6

Low-Pressure Feedwater
Drain Piping - Sheeuv 1

Low-Pressure Feedwater
Drain Piping - Sheet 2

Low-Pressure Feedwater
Drain Piping - Sheet 3

Low-Pressure Feedwater
Drain Piping - Sheet 4

Low-Pressure Feedwater
Drain Piping =~ Sheet 5

Low-Pressure Feedwater
Drain Piping = Sheet 6

Low-Pressure Feedwater
Drain Piping - Sheet 8

Feedwater Heater Vent
Piping Plan = Sheet 1

Feedwater Heater Vent
Piping Plan - Sheet 2

Feedwater Heater Vent
Piping Plan - Sheet 3

Feedwater Heater Vent
Piping Plan - Sheet 4

Feedwater Heater Vent
Piping Plan - Sheet 7

Condensate Makeup and
Piping = Sheet 1

Radwaste Reboiler and
Seal Evaporator Drain
Sheet 1

Radwaste Reboiler and
Seal Evaporator Drain
Sheet 2

Radwaste Reboiler and
Seal Evaporator Drain
Sheet 3

Reheater

Reheater

Heater

Heater

Heater

Heater

Heater

Heater

and Relie.

and Relief

3

and Relief

and Relief

and Relief

Drawoff

Steam
Piping

Steam
Piping




Piping
Diagram No.

12210-EP-31D

2210-EP-31E

12210-EP-31H

12210-EP-31J

12210-EP-31K

12210-EP-31L

12210-EP-31M

2210-EP-31Q

2210-EP-31R

210-EP-31S

5

2210-EP-31T

12210-EP-33B

2210-EP-36A

0-EP-36B

ro

1
A

C4/12210/457/4YH

Title

Radwaste Reboiler and Steam

Seal Evaporator Drain Piping -

Sheet &

Radwaste Reboiler and Steam

Seal Evaporator Drain Piping -~

Sheet 5

Turbine Plant Miscellaneous
Drain Piping - Sheet 6

Turbine Plant Miscellaneous
Drain Piping - Sheet 7

Turbine Plant Miscellaneous
Drain Piping - Sheet 8

Turbine Plant Miscellaneous
Drain Piping - Sheet 9

Turbine Plant Miscellaneous
Drain Piping - Sheet 10

Turbine Plant Miscellaneous
Drain Piping = Sheet 11

Turbine Plant Miscellaneous
Drain Piping - Sheet i2

Turbine Plant Miscellaneous
Drain Piping - Sheet 13

Turbine Plant Miscellaneous
Drain Piping - Sheet 14

Turbine Plant Miscellaneous
Drain Piping - Sheet 15

Turbine Plant Miscellaneous
Drain Piping - Sheet 16

Turbine Plant Miscellaneous
Drain Piping = Sheet 17

Turbine Plant Miscellaneous
Drain Piping - Sheet 18

Air Removal Piping - Sheet

Turbine Gland Seal Leakoff
and Relief Piping - Sheet |

Turbine Gland Seal Leakoff
and Relief Piping - Sheet 2

“

9




Piping
Diagram No.
12210-EP-40A

12210-EP-40D

12210-EP-46A

12210-EP-46B

a—

2210-EP-61A

x
4
=3

\ IATD. ¢
12210-EP-87/

12210-EP-87D

Compressed Air Piping Turbine

Building E1 67 ft 6 in.

Compresse

1 Air Piping Turbine
Building E1 1

23 ft 6 in

Condensate Demineralizer Vent,
Drain and Chemical Piping Plans

El 95 ft O in. and 67 ft 6 in.

Condensate Demineralizer Vent,
Drain and Chemical Piping Plan
and Section

Feedwater Pump Recirculating
Piping

High-Pressure Feedwater Heater
Drain Piping - Sheet 1

High-Pressure Teedwater Heater
Drain Piping - Sheet 2

High-Pressure Feedwater Heater
Drain Piping = Sheet 3

~

Water Cleanup Piping

React«
liary Building - Sheet 3

Auxil

Reactor Water Cleanup Piping
liary Building - Sheet

Control Rod Drive Piping -
Sheet 1

Control Rod Drive Piping -
Sheet 2

control Rod Drive Piping -
Sheet

Control Rod Drive Piping -
Sheet &

Control Rod Drive Piping -
Sheet 5

Control
Sheet ©

Rod Drive tiping -

Piping

Rev

©




Piping
Diagram No.

12210-EP-107C Off-Gas Piping Plans - Sheet 3

12210-EP-107F Off-Gas Piping Sections - Sheet 6

C&4/12210/457/4YH




Logic
Diagram No.

e

LSK-3-1.1A Steam System Main Steam Turbine Bypass
LSK-3~- Main Steam Reheat Control
LSK-3-4.3 Extraction Level Control Feedwater Heaters

LSK=3=4.5 Extraction Level Control Radwaste Reboiler
and Steam Seal Evaporator

Condensate Minimum Flow Recirculation
Condensate Minimum Flow Recirculation
LP Heaters Condensate Bypass System
LP Feedwater Heater Drains 2nd Point

Feedwater Heater Drains 3rd Point

LP Feedwater Heater Drains 3rd Point
Drain Pump

LP Feedwater Heater Drains 3rd Point
Drain Pump

LP Feedwater Heater Drains 4th Point
LP Feedwater Heater Drains 5th and 6th Point
Condenser Air Removal

Condenser Air Removal

Reactor Feedwater Pumps

Feedwater Pumps Recirculation

HP Feedwater Heater Drains 1st
Feedwater Pumps and Drive Lube
Reactor Plant Component Cooling Water
Reactor Plant Component Cooling Water
Turbine Plant Component Cooling Water
Instrument Air System

Instrument Air System

Extraction Line Drain Control

Extraction Line Drain Contr¢




Logic

LSK-32-5.2A

LSK~-32-6A
LSK-32-7
LSK~-32-14

GEB828E231AA
(Sh. 3
GEBS28E257AA
(Sh. 12)

GEB51E506
(Sh. 1)

GEB65E352AA
(Sh. 6)

GE865E995
(Sh. 5)

Title

Turbine Plant Drains - Miscellaneous, Steam,
L&V Body

Radwaste Reboiler Drain and Steam Seal
Evaporatcr Drains

Moisture Separator Reheater Vents and Drains

N

Moisture Separator Vents and Drains

Feedwater Heater Relief Vents and Drips

Elem Diagram CRD Hyd System

Elem Diag Off-Gas Control System

[ED Feedwater Control System

Reactor Recirc System IED

FCD Nuclear Boiler System




Elementary
Diagram No. Title

ESK-6CNMO2 Low-Pressure Heaters Outlet
ESK-6CNMO3 Low-Pressure Heaters Inlet
ESK-6ESS01 st Point Heater Ext
Point Heater Ext
ESK-6ESS03 ird Point Heater Ext ) tion

ESK-6ESS04 4th Point Heater raction Isolation

ESK-6ESS06 Extraction Steam System MOVs

ESK-6GMCO3 Stator Winding Li d Cooling Heater

ESK-6HDLO1 ird Point Heater Suction V
ESK-6HDLO2
Instrument Air
instrument Ai
ESK-61AS03 Instrument Ai
ESK-6TMBO1 Turbine Gene: r Ex Flow Pump 1HFPM-A
ESK-6THMBO3 Exhaust Fluid
ESK-6TMLO Turbine Gener:
ESK~-7ARCH Condenser Air Remov
ESK-7 . Al Remov
Tank Mak
sate Sy
Master Separ

Master Separ

vaives




Elementary
Diagram No.

ESK-7ESSO1 Extraction Steam System
ESK-7ESS02 Extraction S System
ESK-7ESS03 Extraction Ste: System
-7ESS04 Extraction Steam Syst>m

JFWRO1 Feedwater Pump Recirculation SOVs

7FWSO01 Reactor Feedwater Pump Auxiliary Control
ESK-7FWS02 Reactor Feedwater Pump Auxiliary
ESK-7HDHO1 High-Pressure Heater Drains
ESK-7HDHO2 High-Pressure Heater Drains

THDLO1 Low=Pressure Heate: Drains

'HDLO2 Low=Pressure Heatcr Drains

JHDLO3 Low-Pressure ater Drains

THULO4 Low~Pressure

'HDLOS ird Point He:

Va L ves
Feedwater He
Feedwater He

He

Annun
Annunt

ontainment CKT Emergency

Llagram

iementary Diagram

lementary Diagram




Elementary
Diagram No.

GEB2BE243AA Elementary Diagr Process Rad Mon System
(Sh. 6

GEB28E243AA Elementary Diag: Process Rad Mon System
(Sh. 16)

GEB28E257AA Elementary Diagr: Off-Gas Control System

GEB82BE443AA Elementary Diagram
(Sh. 5) Instm System

GEB82BEL46AA Elementary Diagram 0 ulation
(Sh. 11) System

GEB2BE446AA Elementary Diagram Reacto
(Sh. 12) System

GEB28BE446AA Elementary Diagr

(Sh 1& aystem

CEB2BE4L4L6AA Elementary Diagram React
(Sh. 16 System

GEB2BE4LLBAA clementary l'&d)(l Reacto rculation

(Sh 4 ) system

Elementary Diag:
aystem

[ED Feedwater

lementary Diagram Steam
Regulation System

Llementary Diagram

Regulation System
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