TEXAS UTILITIES SERVICES INC.

2001 BRYAN TOWER - DALLAS, TEXAB 78201

TXX-2912 November 16, 1978

Mr. Ron Naventi

Licensing Project Manager

Light Water Reactors Branch No. 4
Division of Project Management
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

COMANCHE PEAK STEAM ELECTRIC STATION
TRANSMITTAL OF MATERIAL REQUESTED
BY QUESTION 032.1
FILE NO. 10010

Dear Mr. Maventi:

Please find enclosed three (3) copies of our response to
question 032.1 concerning staff positions and questions
transmitted to all applicants with RESAR-3 plants.,

Sincerely,

il o fM/{ |

€. K. Feist

CKF:skf
Enclosure
gE: Reynolds, Esq. w/o enclosures
. Relyea, Esq. w/o enclosures
Schmidt w/o enclosures

. Rock w/enclosures

. Hohmann w/enclosures

. Merritt w/enclosures
Kuykendall w/enclosures

GimMxTITrm2
A= 2O Wm

7811220065



Sesen 11 PonmpTays Bt vt SRS o it S MRt LA e sl it vl e £ 2Rt R m,-————-———-——-————-————-————-—-——————-———_————_—j

CPSES/FSAR

032.0 INSTRUMENTATION AND CONTROL SYSTEMS BRANCH

Q032.1 Provide a listing of the sections of the FSAR which include
the responses to the staff positions and questions
transmitted to all applicants with RESAR-3 plants. This
transmittal was dated November 17, 1977.

R032.1 The set of RESAR-3 questions and responses follcws. Note
that all references to Sections and Questions in the
Responses are to the CPSES/FSAR.

RESAR=-3 Section 3.9.1.2 of RESAR-3 states that dynamic testing

(Q31.1) procedures concerning Westinghouse supplied safety-related |
mechanical equipment will be provided in the applicant's |
FSAR, 1t is our position that as a minimum you commit to
conduct a seismic qualification program to conform to the ‘
criteria as contained in Attachment A, State your intent
to employ the criteria as contained in Attachament A for all
Westinghouse Category I mechanical equipient in order to |
confirm the functional operability of such equipment during |
and after a seismic event up to and including the SSE.

Response See Subsectior 3.9N.2.2

RESAR-3 Section 3.9.2.4,1 of RESAR-3 states that the pump motor and

i (Q31.2) vital auxiliary electrical equipment will be qualified by
; meeting the requirements of [ESE Standard 344-1971. Since
i the standard has undergone a major revision, state your

intent to meet the requirements of the 1975 version of IEEE
Standard 344, 1EEE Standard 344-1975 includes requirements
which are applicable to all plants with C.P. applications
docketed after October 1972.

032-1




Response

RESAR-3
(Q31.3)

Response

RESAR=-3
(Q31.4)

Response

RESAR-3
(Q31.5)

Response

RESAR-3
(Q31.6)

CPSES/FSAR
See Question 112.9 and Subsection 3.9N.3.2

The Seismic qualification criteria for electrical equipment
as stated in Section 3.10 of the proposed Amendment 6 to
RESAR-3 is not completely acceptable because it is only
applicable to certain specific conditions when single

frequency input to an individual axis is justifiable. A

broader criterion to account for overall considerations
should be provided, The major concern is the possible
directional coupling and the concurrent multi-mode
response., An acceptable response is to conduct a seismic
qualification program as recommended by the 1975 version of
IEEE~344 standard. State your intent to use this

recommended criteria.
See Section 3,10N

The lists of safety-related equipment and components pro-
vided in Section 3.11.1 of RESAR-3 are not complete.
Identify all individual components and complete the lists.

See Section 3.11N

Section 3.11.2 of RESAR-3 does not give a complete and
acceptable description of the qualification tests and
analyse, for each type of safety-related equipment and
component, Provide this information for each item.

See Section Z.11N

RESAR-3 Section 7.1.2.5. Describe how your design complies
with IEEE Standard 323-1971, or IEEE Standard 323-1974, for
all applications for which the construction permit safety
evaluation report was issued July 1, 1974 or later.
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Response

RESAR-3
(Q31.7)

CPSES/FSAR
Identify and justify all exceptions.
See Section 3.11N

In accordance with the implementation daces {noted in
parentheses) and as they apply to your application,
describe the extent to which the recommendations of the
following regulatory guides will be met. Identify and

Justify any exception.

Regulatory Guide 1,22 (Safety Guide 22), "Periodic Testing
of Protection System Actuation Functions" (Guide dated
2/11/72)

Regulatory Guide 1,29, "Seismic Design Classification;"
(Revision 1 dated August 1973)

Regulatory Guide 1.30 (Saftey Guide 30), "Quality Assurance
Requircments for the Installation, Inspection, and Testing
of Instrunentation and Electric Equipment;" (Guide dated
August 11, 1972)

Regulatory Guide 1,40, "Qualification Tests of
Continuous=Duty Motors Installed Inside the Containment of
Water-Cooled Nuclear Power Plants;" (Guide dated 3/16/73)

Regulatory Guide 1.47, "Bypassed and Inoperable State
Indicatéinn for Nuclear Power Plant Safety Systems;" (Guide
dated May 1973)

Regulatory Guide 1.53, "Application of the Single-Failure

Criterion to Nuclear Power Plant Protection System;" (Guide
dated June 1973)
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CPSES/FSAR

Regulatory Guide 1.62, "Manual Initiation of Protection
Action;" (Guide dated October 1973)

Regulatory Guide 1.63, "Electric Penetration Assemblies in
Containment Structures for Water-Cooled Nuclear Power
Plants;" (Guide dated October 1973)

Regulatory Guide 1.68, “preoperational and Initial Startup
Test Programs for Water-Cooled Power Reactors;" (Guide

dated November 1973)

Regulatory Guide 1.73, "Qualification Tests of Electric
Valve Operators Installed Inside the fontainment of Nuclear

Power Plants;" (Guide dated January 1974)

Regulatory Guide 1.75, "Physical Independence of Electric
Systems." The physical indentification of safety-related
equipment should also be addressed in this section; (Guide
dated February 1974)

Regulatory Guide 1.80, "Preoperational Testing of
Instrument Air System;" (Guide dated June 1974) and

Requlatory Guide 1.89, "Qualification of Class 1E Equipment

for Nuclear Power Plants."” (Applicable to all plants with
an SER issued after July 1, 1974).
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Response

RESAR-3
(Q31.8.1)

Response

RESAR-3
(Q31.8.2)

1
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CPSES/FSAR

Regulatory Guide FSAR Section
1.22 Appendix 1A(N)
1.29 Appendix 1A(N) & 1A(B)
1.30 Appendix 1A(N) & 1A(B)
1.40 Appendix 1A(B)
1.47 Appendix 1A(B)
1.53 Appendix 1A(N)
1.62 Appendix 1A(N)
1.63 Appendix 1A(B)
1.68 Appendix 1A(B)
1.78 Appendix 1A(B) & 1A(N)
1,75 Appendix 1A(N) & 1A(B)
1.80 Appendix 1A(B)
1.89 Appendix 1A(N) & 1A(B)

Provide a discussion and the results of an analysis showing
how your design of the test and calibration features of the
safety systems meets the requirements of Section 4,10 of
IEEE Standard 279-1971.

See Subsections 7.1.¢.5, 7/.1.2.11 and Figure 7.3-1, 7.3-3.

Based on rigure 7.2-1, Sheet 7 of 17, of RESAR-3, we have
concluded that the proposed design for the steamline
differential pressure circuits does not conform to the
requirenents of [EEE Standard 279-1971. Specitically,
during operation with a loop isolated, the logic for the
operable steamlines is effectively changed to 2-out-of-2
which does not meet the single failure criterion. Our
position is that in order to comply with IEEE Standard
279-1971, the desing should incorporate positive means of
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Response

RESAR-3
(Q31.9)

Response

RESAR-3
(Q31.10)

CPSES/FSAR

assuring that these circuits continue to meet the single
failure criterion during operation with a coolant loop
isolated. Discuss your intent to comply wi.a this position
and describe the necessary design changes, or justify any
exceptions by discussing your reasons for concluding that
such exceptions are in eccordance with the requirennts of
IEEE Standard 279-1971., In addition as committed on Fage
7.2-30 of RESAR-3, provide the results of an analysis thal
will determine whether automatic tripping of the steamline
differential pressure bistables is required for N-1 loops
operating.

Steanline break protection sensors and logic are being
changed, The revised design conmitment will be provided in
the last quarter of 1978.

RESAR-3 Section 7.2.1.1.2(1)(d) and Figure 7.2-1 Sheet 3
address a power range high neutron flux rate "Positive"
trip. This trip is used as protection against a rod
ejection accident. The referenced Westinghouse Topical
Report WCAP-7380-L (pages 2-8 and 3-12) provides a diagram
and a description for the "Negative" flux rate trip but
does not provide for the "Positive" flux rate trip.
Provide a description and diagram covering "Positive" flux
rate trip.

WCAP-7380-L is no longer referenced. It is replaced with
WCAP-8255 as listed in the references for FSAR Subsection
7.2, WCAP=-8255 discussed both the positive and negative
rate trips and provides diagrans for both.

The reactor trip system contains logic circuits that can

initiate trips for the purpose of anticipating the approach
to a limiting condition for operation. Sepcifically, these
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CPSES/FSAR
reactor trips are:

(1) Generation of a reactor trip by tripping the main
coolant punp breakers,

(2) Generation of a reactor trip by tripping the turbine,

| (3) Generation of reactor trip by underfrequency
conditions on reacotr cooiant pump bus, and

g (4) Generation of reactor trip by undervoltage conditions
on reactor coolant pump bus.

Our position requires that all inputs to the reactor trip
system be designed to meet IEEE Standard 279-1971, with an
exception for anticipatory trips (trips not required for

s safety actions in the accident analysis - Chapter 13). The
exception is that sensors for anticipatory trips are not

J required to be located in a qualified seismic Category I
structure. Discuss your intent to comply with this
position or justify any exceptions you may have in this
regard. Your response should include a discussion of the
testability of these circuits while the reactor is at
power.

| Response (1) The design is changed. The reactor trips by main

| coolant punp breaker opering is one condition of the
undervoltage trip. See Subsection 7.2.1.1.2(4b).

(2) See Subsection 7.2,1.1.2(6)

(3) See Subsection 7.2.1.1.2(4c)

(4) See Subsection 7.2.1.1.2(4b)
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RESAR=-3
(Q31.11)

Response

RESAR-3
(Q31.12)
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CPSES/FSAR

For a discussion of testability of these circuits while the
reactor is at power, refer to Section 7.1.2.5.

Testing of the reactor trip system and the engineered
safety feature actuation system to verify that the "system"
response times are equal to or less than the values assumed
in the accident analysis is discussed on Pages 7.1-19,
7.2-24, and 7.3-13 or RESAR-3. In addition to the proposed
response time testing during preoperational start-up
testing and following the replacement of a component that
affects response time, our position requires that these
systems be designed to permit periodic verification that
the response times are within the values assuned in the
accident analysis. Discuss your intent to comply with this
position or justify any exceptions. It is stated in
RESAR-3 on Pages 7.3-26 that the response time specified in
paragraph 4.1 of IEEE Standard 338-1971 is not cheched
periodically as is the set point accuracy. Provide
justification for the exception to this requirement.

See Subsection 7.1.2.11

With regard to the motor operated accunulator isolation
values, we require that the proposed design include the
following features in order to conform to the requirements
of IEEE Standard 279-1971:

(1) Automatic opering of the accumulator valves whern
either (a) the primary coolant system pressure
exceeds a nreselected value (to be specified in the
Technical Specifications) or (b) a safety injection
signal has been initiated. Both signals shall be
provided to the values.
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Response

RESAR-3
(031.13)

CPSES/FSAR

(2) Visual indication in the control room of the open or
closed status of the valve, actuated by sensors on
the valve,

(3) An audible alarm, independent of Item (2), that is
actuated by a sensor on the valve when the valve is
not in the fully open position.

(4) Utilization of a safety injection signal to
automatically remove (override) any bypass feature
that may be provided to allow an isolation valve to
be closed for short periods of time when the reactor
coolant system is at pressure (in accordance with the
provisions of the proposed Technical Specifications).
Discuss your intent to comply with these requirements
or justify any exceptions to these requirements.

See Subsection 7.6.4

Based on the information provided in Secton 7.3 of RESAR-3,
we conclude that the proposed design for manual initiation
of steamline isolation does not conform with the
requirements of Section 4,17 of IEEE Standard 279-1971. 1In
addition, there is not sufficient information on the design
provision for manual initiation of contaimment isolation
and containment depressurization to determine whether these
functions are desinged in accordance with Section 4.17 of
IEEE Standard 279-1971. Our position is that a design
which meets the following is an acceptable means of meeting
the requirements of Section 4.17 of IEEE Standard 279-1971:

(1) Means should be provided for manual initiation of

each protective action (e.g., reactor trip,
containnent isolation) at the system level,

032-1h
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(3)

(4)

(5)
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CPSES/FSAR

regardless of whether or not means are also provided
to initiate the protective action at the component or
channel level (e.g., individual control rod,
individual isolation valve).

Manual initiation of a protective action at the
system level should perfoim all actions performed by
automatic initiation such as starting auxiliary or
supsorting system, sending signals to appropriate
valves to assure their correct position, and
providing the required action-sequencing functions
and interlocks.

The switches for manual initiation of protective
actions at the system level should be located in the
control room and be easily accessible to the operator
so that action can be taken in an expeditious manner.

The anount of equipment common to both manual and
automatic initiation should be kept to a minimum. It
is preferable to limit such common equipnent to the
final actuation devices and the actuated equipment.
However, action-sequencing functions and interlocks
(of Position 2) associated with the final actuation
devices and actual equipment may be common providing
individual manual initiation at the component or
channel level is provided in the control room. HNo
single failure within the manual, automatic, or
common portions of the protection svstem srould
prevent initation of protective action by manual or

automatic means.

Manual initiation of protective actions should depend
on the operation of a minimum of equipment consistent
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Response

RESAR=-3
(Q31.14)

Response

RESAR-3
(Q21.15)

CPSES/FSAR
with 1, 2, 3, and 4 above.

(6) Manual initiation of protective action at the system
level should be so designed that once initiated, it
will go to completion as required in Section 4.16 of
[EEE Standard 279-1971.

Discuss your intent to comply with this position or justify
any exceptions by discussing your reasons for concluding
that such exceptions are in accordance with the
requirements of [EEE Standard 279-1971.

See Subsection 7.3.2.2.7

General Design Criterion 37 requires, in part, that the
emergency core cooling system by designed to pennit testing
the operability of the system as a whole. On Page 7.3-26
of RESAR-Z, it is stated that the safety injection and
residual heat removal punps are made inoperable during the
system tests. Our position is that in order to comply with
the requirements of Criterion 37, these pumps must be
included in the system test. Discuss your intent to comply
with this position or justify any exception.

See Subsection 6.3.4 and Appendix 1A(B)

Section 6.3.5.1 of RESAR-3 states that only "one tempera-
ture detector which provides heater control for the
inmersion heater, control room alarm and control room
indication" is provided for the boron injection surge tank.
Provide the results of an analysis which addresses the
effect of a single fairlure in this system. This analysis
should include possible boron dilution during
recirculation. Also, it is our positior that the
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¢

DR vk

E

Rasponse

RESAR-3
(Q31.16)

Response

RESAR-3
(Q31.17)

Response

RESAR-3

monitoring system for the boron injection system meet IEEE
Standard 279-1971. Discuss your intent to comply with this
position or justify any exceptions you may have in this
regard.

See revised Subsection 6.3.2.2.3

The description of the Emergency Safety Feature systems
provided in Section 7.3.1 of RESAR-3 is incomplete in that
it does not provide all of the informnation requested in
Section 7.3.1 of the Standard Format for those

safety related systens, interfaces and components supplied
by the applicant which match with the RESAR-3 scope
systems. frovide all of the descriptive and design basis
information requested in the Standard Format for these
systems, In addition, provide the results of an analysis,
as requested in Section 7.3.2 of the Standard Format, to
demonstrate how the requirenents of the General Design
Criteria and ICEE Standard 279-1971 are satisfied and the
extent to which the recomnendations of applicable
Regulatory Guide are satisfied. Identify and justify each
exception.

See the response to Q032,17

Provide analyses showing that no adverse effects will occur
or u discussion of such adverse effects that could occur as
a result of power interruption to the Engineered Safety
Features Actuation System at any time following the onset
of a LOCA or other accident conditions,

See Question 032,21

General Design Criterion 25 requires that the protection

032-1k
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i Response

RESAR-3
(Q31.19)

Response

RESAR-3
(Q31.20)
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CPSES/FSAR

system be designed to assure that specified acceptable fuel
design limits are not exceeded from an accidental
withdrawal of a sinyle rod control cluster assembly (not
ejection). In the accident analysis, presented in Section
15.3-6 of RESAR, it is stated that "no single electrical or
mechanical failure in the rod control system could cause th
accidental withdrawal of a single rod control cluster
assembly." However, Chapter 7.0 does not describe how the
design prevents such an occurrence. Provide a detailed
dascription of the control circuitry and discuss how the
design meets the requirements of Criterion 25,

See Question 032.29

Provide a discussion which supplements theose in Section
7.4, 7.5, and 7.6 of RESAR-3 and which addresses the
Standard Format information requirements for the safe
shutdown systems, the safety-related display
instrunentation and other safety systems and equipment
outside the RESAR-3 scope which are assumed in the RESAk-3
and the PSAR Chapter 15 accident analyses.

See Question 032.22

In addition to the design features discussed in Section
7.6.2 of RESAR-3, it is our position that the design of the
RHR isolation valves satisfy the following:

(1) The interlocks shall utilize diverse equipment, and

(2) The interlocks shall be designed in accordance with
the intent of IEEE Standard 279-1971.

The information presented in Section 7.6.2 of RESAR-3 does
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Response

RESAR-3
(5‘1)

Response

RESAR-3
(5.2)

Response

RESAR-3
(50202)

CPSES/FSAR

not address ihe requirement for diverse equipment and
describes a degree of testability that conflicts with the
requirements of IEEE Standard 1971, In addition it is
stated that the position indications for the RHR valves
differ from those for the accunulator isolation valves but
these differences are not identified. Discuss your intent
to comply with the requircments that the design shall
utilize diverse equipment and shall include complete
on-line test capability without opening the isolation
valves, or justify any exceptions. In addition identify
the differences in the position indications provided for
the RHR valves compared to the accunualtor valves and
discuss the reasons for the differences.

See Question 032,27

Provide :he list of transients that were analyzed in deter-
mining the maximum steam system pressure transient for
sizing the stean generator safety valves.

See Subsection 5.2.2.2

In reference to Section 5.3.4, provide Reactor Coolant
System Temperature - Precent Power Map for plant with loop
stop valves if different from Figure 5.3.1.

See Figure 4.4-21 which corresponds to RESAK-3 Figure
5.3-1: CPSES does not have loop stop valves.

Provide a discussion of the consequences of inadvertent
overpressurization resulting from a malfunction or operator
error when the reactor coolant system is watersolid during
startup or shutdeim. The discussion should include
consideration of the pressure-temperature operating
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limitaticns on the reactor vessel to protect against
brittle fracture. In addition, discuss any design
provisions that will be incorporated into the facility
design to prevent overpressurization incidents that would
exceed allowable pressures in this particular plant
condition.

Resrcise See Question 212.5

RESAR-3 Discuss the ability to assure that the operational capa-
(5.2.7 & bility of the valves that are required to function in the
6.3) short and long term LOCA modes of ECCS operation are not

impaired by potential crystallization of boric acid
solutions on the valve stem due to leakage. Appropriate
methods may include the ability to detect individual valve
sten leakoff or periodic operational testing of the valves.

: Responsea  See revised Subsection 6.3.2.2.12

? RESAR-3 Justify the fouling factor resistance specified in Section

; {5.3) 5.5.2.3.1, Correct the difference between Section

5 5.5.2.3.1 and Table 5.5-3 with regard to the fouling
factor.

Response The fouling factor is discussed in Subsection 5.4.2.5.1 and
is consistent with the value reported in Table 5.4-3.

e e

RESAR=3 Provide pressurizeer relief and safety valve capacities
(5.4) vhen discharging water liquid.

Response Liquid flow rates assuned in analysis are based on the
homogeneous equilibrium saturated flow model which gives
the most conservative relief rate. Accident analysis

demonstrate that water relief through the pressurizer
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RESAR-3
(6.1)

Response

CPSES/FSAR

valves occurs only during the feedline rupture event and
the peak liquid relief rate is approximately 1 ft.3/sec at
2575 psia (see Subsection 15.2.8), compared with the
homogeneous equilibrium model velief capacity of

15.3 ft.3/sec at 2575 psia.

Item 6.3.11 of the "Standard Fonnat and Content of Safety
Analysis Reports for Nuclear Power Plants" Revision 1,
(October 1972) indicates the need to distinguish between
true redundancy incorporated in a system and rultiple
conponents. To complement the SAR discussions in this
regard, provide a sunmary of a systematic core cooling
functional analysis of conponents required over the
conplete range of coolant pipe break inside the
containment, The sumnary should be shown in the form of
simple block diagrams beginning with the event (pipe
break), branching out to the various possible sequences for
the different size breaks, continuing through initial core
cooling and ending with extended to long-term core cooling.
When complete, the diagran should clearly identify each
safety system required to function to cool the core for all
coolant pipe breaks inside the containment during any plant
operating state. The attached Figure 6-1 is provided as a
guide.

System reliabiltiy of the ECCS, including a discussion of
redundancy and compliance with the single failure criteria
is provided in Section 6.3.2.5. Functioning of the various
ECCS components for various accidents including large and
small LOCAs are discussed in Subsection 6.3.3. The actual
LOCA analyses are discussed in Subsection 6.2 and 15.6.5.
Additional information is provided in the response to
RESAR-3 (Ql15.0.1).
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(6.2)

Response

RESAR-3
(15.0.1)
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For each engineered safety feature identified in Question
6.1, list the auxiliaries required for its operation.

The supporting auxiliaries which are required to function
and support the ECCS are the safeguards electrical busses,
the conponent cooling water system, and the engineered
safety features ventilation systems. The safeguards
electrical busses are required to provide electrical power
to the ECCS punps and motor operated valves. The component
cooling water system is required to provide cooling to the
ECCS punps and the RHR heat exchanger (during recirculation
only). The engineered safety features ventilation system
is required to provide cooling for the ECCS punp motors.
Addition information is provided in the response to RESAR-3
(Q15.0.1).

For each transient and accident analyzed in Chapter 15,
provide the following information:

(1) The step-by-step sequence of events from event
initiation to the final stabilized condition. This
listing should identify each significant occurrence
on a time scale, including for exanple: flux monitor
trip, insertion of control rods begin, primary
coolant pressure reaches safety valve set point,’
safety valves open, safety valves close, containment
isolation signal initiated, contaimment isolated,
etc. A1l required operator actions should also be
identified.

(2) The entent to which nommally operating plant
instrunentation and controls are assumed to function.

(3) The extent to which plant and reactor protection
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CPSES/FSAR
systems are required to function.

(4) The credit taken for the functioning of nomnally
operating plant systems.

(5) The operaiion of engineered safety systems that is
required.

These diagrams are given in Figures Q032.1-1 to Q032.1-24,

Section 15.2.4 of RESAR-3 UNCONTROLLED BORON DILUTION,
analyses the effects of a dilution at power. The analysis
discusses the causes of the incident, and the autamatic
actions of the Reactor Protection System and the manual
actions prompted by alamis and instrunentation that would

mitigate the consequences of the accident.

However, there is a possible situation, involving the loss
of offsite power, where a dilution incident may not be as
readily apparent as that described in Section 15.2.4 and
where no automatic Reactor Protection System action is
available,

In order to assess the potential severity of a dilution
accident after a loss of offsite power, provide the results
of an analysis that assumes the anticipated equipnent
configurations in normal use prior to the event that result
in the most severe consequences. The analysis should
include a dilution operation in progress with the Chemical
and Volume Control System mode selector switch being in the
DILUTE position (or A:TERNATE DILUTE mode). The loss of
offsite power is then assuned to occur with the minimun
shutdown reactivity insertion due to control rods. Both
diesel genarators start and sequence the loss of offsite
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The concerns are that the charging punps again
autonatically start running after being loaded to the
g diesel generators and from electrical schematics of control

circutis for the reactor makeup water pumps, that the
reactor makeup water punps would also again automatically
start with the mode selector switch in DILUTE. Therefore,
a dilution of the Reactor Coolant System is again in
progress which could potentially result in a return to
critical.

If the reactor makeup water batch integrator is assumed to
malfunction by not automatically cutting off flow at the
pre-selected value, provide the time available for manual
action before the total shutdown margin is lost due to this
dilution. If operator action is to be proapted by alams,
describe the features that will alert the operator to thic
specific action at a time when alarms from many plant

e e e e e e e e e
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systems are occurring simultanelously.

! Response This question will be answered with the responses to round
: one questions,
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ABBREVIATIONS USED:

AFWS - AUXILIARY FEEDWATER SYSTEM

CYCS - CHEMICAL AND VOLUME CONTROL
SYSTEM

ESFAS - ENGINEERED SAFETY FEATURES
ACTUATION SYSTEM

Fw - FEEDWATER

RTS - REACTOR TRIP SYSTEM

SIS - SAFETY INJECTION SYSTEM

S| - SAFLTY INJECTION

RT - REACTOR TRIP

¢ - CONTAINMENT SPRAY

NOTES:

£CCS
HL

CL
CCwWS

RCS
SWS
HPI
LPI
Cl
SG

EMERGENCY CORE COOLING SYSTEM
HOT LEG

COLD LEG
COMPONENT COOLING WATER

SYSTEM

REACTOR COOLANT SYSTEM
SERVICE WATER SYSTEM
HIGH PRESSURE INJECTION
LOW PRESSURE INJECTION
CONTAINMENT ISOLATION
STEAM GENERATOR

. FOR TRIP INITIATION AND SAFETY SYSTEM ACTUATION, MULTIPLE SIGNALS
ARE SHOWN BUT ONLY A SINGLE SIGNAL 1S REQUIRED. THE CTHER SIGNALS

ARE BATKUPS.

2. NO TIMING SEQUENCE IS IMPLIED BY POSITION OF VARIOUS BRANCHES.
REFER TO EVENT TIMING SEQUENCES PRESENTED IN TABULAR FORM IN PERTINENT
ACCIOENT AKALYSIS SECTION OF CHAPTER 15.0 OF THE FSAR.

D IAGRAM SYMBOLS:

AR

EVENT TITLE

SAFETY SYSTEM

SAFETY ACTION

N
(<1}
S

BRANCH POINT FOR DIFFERENT PLANT CONDITIONS

SYSTEM REQUIRED TO MEET SINGLE-FAILURE CRITER A

MANUAL ACTION REQUIRED DUFIMG SYSTEM OPERATION

COMANCHE PEAK S.E.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

ABBREVIATIONS

FIGURE  Q032.1-0




QERPONER
ey 3
e OvERTEMPERATURE  2/%

HIGH NEUTHON FLUF POWLR RANG

2/u

i

COMANCHE PEAK SE.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

EXCESSIVE HEAT REMOVAL DUE TO
 FEEDWATER SYSTEMS MALFUNCTION

" RIGURE  Q032.1-1




C EXCESSIVE LOAD [INCREASE ’

= (FULL POWER)

QUERPOAER 2% A Rt alh it
OVERTEMPERATURE 2yu]
PONER RANGE WIGH NEUTRON 2/
FLUX RTS PRESSURIZER STEAM
— SAFETY GENERATOR
VALYES SAFETY VALVES
F
\ S ) PASSIVE | PASS | VE
Y
REACTOR
rete
SREARGRS | SACETY VALVES SAFETY VALVES
e N OPEN 10 RELIEVE OPEN 10 RELIEVE
L RCS PRESSURE SECONDARY S¥5TEM
l s ) gl ey PRESSURE
N~

PRSNG| FETNRRT

: ks NOTES: |. THIS DIAGRAM APPLIES TO BOTH
COZ:}iﬂ,ﬂOU’ MANUAL AND AUTOMATIC CONTROL
INSERT | ON MODES.
2. FOX THIS TRANSIENT, REACTOR
PASS | Vi PROTECT ION SYSTEM FUNCTIONS
ARE ASSUMED TO BE OPERATIVE,
BUT A REACTOR TRIP IS NOT
Thri| EXPECTED.
CONTROL ROD
Rg,‘f_H' ITY
CUNTROL

COMANCHE PEAK S.E.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1Tand 2

EXCESSIVE LOAD INCREASE

FIGURE Q032.1-2




T T T e ST S T 0

R T bl s

OVERPOWER  2/%

HIGH NEUTRON FLUX

POWER RANGE 2/%

-

Si SiGNAL

CPERA
FLOw
P!

DEPRESSURIZATION OF
MAIN STEAM SYSTEM

s

3x¢\
\4,

REACTCR
TRIP

{
| sREAKERS

T~
o
§
3
-

~

A

CONTROL RODS
GRAVITY
|  INSERTION

L
] PASS IVE
s T
!
'

’OR TERMINATES SAFETY
™iT RCS ‘i"§U° AND

RE <§uu yen LEVEL

OPERATOR FOLLOWING THE EVEWT.

SEE TABLE 7.

S~ FOR INDICATORS

AND RECORDERS AVAILASLE TQ 7

S LS Sagy W

PR EY S TSCS S2 Y

LOW PRESSURITTR  2/% r
T
PRESSURE {
HiGH-! 2/3

TONTAINMEN] PRESSURE

LOW STEAM LNt
PRESSURE N ONE
Loer 273

INJECTION

INJECTION OF
BORATED WATER
TO PREVENT
RETURN TO
CRITICALITY @

HIGH 2-CONTAINMERT 2/3

PRESSURE
LOW STEAMLINE 2/3

PRESSURE 1N | LCOP
HIGH NESATIVE STEAM 2/3

PRESSURE RATE 1IN LooP
(>P11)
MANUAL l/?l

ESFAS | /6 wign wign |10 ] £5FAS
S LEVEL N ANY 1

S! SIGNAL

s/6
o S
vStF (S F)
~4” L’
STEAM LINE ! | s
SOLATION | Fa
VALVES t | 1SOLATION
]
- — -——_‘l

CLOSE MAIN Fo
ISOLATION VALVES

S1 SIGNAL
[} < /n fyt /e i
,01~L€E'.._ LEVEL 28 1 SE"
N S/ ‘ ~y
2FWS
MANUAL, 1 /2
'r\
2[5 LOW-LOW LEVEL IN 2/% {slF)
.

S/G {TURSINE DRIVEN PuMPS)

/ FEEDWATER 10

DELIVER AUXILIARY
CONTROL CORE
NEAT R{uo.a

COMANCHE PEAK SE.S.
FINAL SAFETY ANALYSIS REPORT
UNITS Tand 2

DEPRESSURIZATION OF
MAIN STEAM SYSTEM
FIGUREQD32.1-3




S

<::_ LOSS OF EXTERNAL ELECTRICAL LOAD ::)

p—— FULL POWER

HIGH PRESSUR 120X 2/4 R1s
PRESSURE -
OVERTEMPERATURE 2/ 7 s
R f s )
\\ Il
HIGH PRESSURIZER 2/3
WATER LEVEL
REACTOR
.o TRIP
BREAKERS
l/ N
S
b oo
CONTROL RODS
GRAVITY
INSERTION
PASSIVE

CONTROL ROD

REACTIVITY
CONTROL

LOW-LOW S/G LEVEL IN | S§/6 2/u

MANUAL 1/2

FOR CASE WHERE TURBINE TRIP OCCURS,
A REACTOR TRIP SIGNAL ON TURBINE TRIP
IS ANTICIPATED (FOR POWER > P7)
TURBINE 131P SIGNAL DUE TO:

2[3 LOW TRIP FLUID

PRE SSURE

W /% TURBINE STOP
YALVE CLOSURE

ESFAS

DELIVER
AUX IL IARY
FEEOWATER TO
CONTROL CORE
HEAT REMOVAL

PRESSUR I ZER STEAM
SAFETY GENERATOR
VALVES SAFETY VALVES

[ PAssive [ passive

SAFETY YALVES
OPEN TO RELIEVE
SECONDARY SYSTEM
PRESSURE

SAFETY YALVES
OPEN 10 RELIEVE
RCS PRESSURE

COMANCHE PEAK S.ES.
FINAL SAFETY ANALYSIS REPORT
UNITS 1 and 2

LOSS OF EXTERNAL LOAD
FIGURE  Q032.1-4




LOW-LOw S.G6. WATER LEVEL 2/%

iN ANY LOOP

ANTICIPATED R.T, ON TURBINE

TRI?

LOW REACTOR COOLANT

FLOW IN 1 LOOP 273

COMANCHE PEAK S.E.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

LOSS OF OFFSITE POWER TO
STATION AUXILIARIES (BLACKOUT)

Ficure Q032.1-5




QVERTEMPERATLAE 4

LOW-LOW S.G. WATER LEVEL 2/4

iN ANY LOOP

e |
COMANCHE PEAK S.ES.
FINAL SAFETY ANALYSIS REPORT

UNITS 1and 2

1.OSS OF NORMAL FEEDWATER '

FIGURE Q032.1-6 I




WIGK PRESSUPIZER

/ MAJOR RUPTURE OF & MAIN )
\ FEEDWATER LING
N

|

PRESSURE 2/%

OVERTEMPERATURE 218

LOW-LOw S/G LEVEL IN ANY

$is 2w

S! SIGNAL

"GPERATOR TURNS OFF WIGH
READ SASETY (NJECTION PUMPS

SUBSEQUENT TO RECOVERY OF LEWE

» THE INTACT 8/6'S
SEE TABLE 7.S5-l FOR
NDICATORS AND RECORDERS
AVAILASLE TD THE QPERATOR
FOLLOWING THE EVENT,

TRI?

BREANERS

L
Bt

CONTROL ROD
REACTINITY

CONTROL

) AML I NE 213 SAFEYY INJECTION SIGNAL

WisHol CORTAISMENT 2/3 | LOW-LOW S/G LCVEL IN ANY S/C
e X Lol sras | ESFAS {MOTOR PuMPS) 278

LOW-L0W LEVEL !N 2/8 3/C
(TURBINE PUNP)

: / MANUAL
Nk LLOSS OF OFFSITE POWER

SAFETY vaLVES

oPEN TO
RELIEVE
RCS PRESSURE

I COMANCHE PEAK S.E.S.

FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

MAJOR RUPTURE OF A
MAIN FEEDWATER LINE

FIGURE Q032.1-7



PRy T ————

it

O RCS FLOW
| Loor 273

N

( LASS OF FORCED REACTOR COCLANT FLOW )
b
POSER < PT A POWER > P7

r
N0 PROTECTION
REQUIRED PART tAL LOSS TOTAL LOSS
.
POWER > PR POWER < P8 SINGLE RC PUMP LOCKED ROTOR, SHAFT BREAK |
— {FULL POWER) !
2/3 LOW RCS [ 1 uwoesvoLTace 2/% l
1
RTS r 8Te ‘]l FomaR-t e ? B RTS !
! r—-—- TS p——— T
ne ¥ 13 $ 1
s ewmes || | JNDERFREQUENCY. %t | |
FLOW !N 2/u LOOP | H
L 4 i
" 7N 7z TN R £ £ e
ts \, \Si" \:_ r} Low RCS FLOw (5‘:\)
N ~/ N N ONE LOOP L
REACTOR | REACTOR REACTOR
TRiP TRIP i TRIP
AREANERS REANERS L_zii{t_ﬂi__
L i
& A B /*\
Ge (s ¥, s if)
L L
|
T S
CcONTROL RODS | cowrroy woos
GRAWITY GRAVITY
INSERT{ON INSERT 10N
PASSIY PASSIVE f PASSIVE
1 |
! ‘ !
CONTROL °0D CONTROL ROD \

COXTROL 20D
REACT IVITY
CORTROL

REACT (VITY

REACT . VITY
CONTROL /

COMANCHE PEAK S.c.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

LOSS OF FORCED REACTOR
COOLANT FLOW

FiGurRe Q032.1-8




SOURCE-RANGE HIGH

NEUTROM FLIX, {72

INTERMED  ATE RANGE W!Gh

NEUTRON 7 LUX, |72

POWE", RANGE HIGH NEUTRON

Frox, LOW, 2/8

POWER RANGS HIGH NEUTRON

FLUX. WISH, 2/¢

C

ASSEMBLY SANK W!THORAWMAL

UNCONTROLLED R0D CLUSTER CONTROL j:)

SUBCRITICAL

AT POWER

REACTOR

POWE™ RANGE HIGH NEUTRON

FLUX RATE, 2/2

TRiP
SYSTEM

,T\
(s /
\

-

REACTOR

TRiP

BREAKERS

4F\

-
o \

F)
S

r

CONTROL “ 908
GRAVITY
INSERT 1ON

PASSIVE

CONTROL ROD
REACTIVITY
CONTROL

S

OPEN TD RE

LS PRESSLRE

REACTOR
TR!P
i SYSTEM
o
(5 iF!

POWER RANGE HIGH N4/

NEUTRON FLUX
REACTOR

2/4 OVERTEMPERATYRE TRIP
BREAKERS
7 >
2/8 OVERPIWER (s |
~4 7/
274

W PRESSURIZER {

f

s CONTROL RCDS
i GRAVITY
AiGH PRESSURIZER CONTROL

niG
PRESSURE

WATER LEVEL

PASS IVE ple

|

CONTROL ROD
REACTIVITY
CONTROL

COMANCHE PEAK S.E.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

UNCONTROLLED ROD CLUSTER CONTRO
ASSEMBLY BANK WITHDRAMWAL




DROPPED KUD CLUSTER CONTROL
ASSEMBLY *

POMER RANGE HIGH NEGATIVE
NEUTRON FLUX RATE 2/u

RTS

2T~
f gifF )

)
Lo

S

REACTOR
TRIP
BREAKERS

/,L
[ S|F)
\

e

I

CONTROL RODS
GRAVITY
INSERT ION

PASS IVE

CONTRCL ROD
REACTIVITY
CONTRIL

* TRIP SEQUENCEC OCCURS ONLY IF ROD WORTH IS GREATER THAN MIN IMUM
REQUIRED TO TRIGGER THE iLUX RATE TRIP, OR |F AN ENTIRE RCCA BANK
DROPS. FOR OTHER RCD WORTH, OR FOR MISALIGNMENT, NO PROTECT I ON

REQUIRED.

COMANCHE PEAK S.E.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

"DROPPED ROD CLUSTER
CONTROL ASSEMBLY

TRGuee Q032.1-10
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OVERTEMPERATURE

SINGLE ROD CLUSTER CONTROL ASSEMBLY

WITHORAWAL AT FULL POWER

e TRIP
SYSTE

s

{
2. ™

REACTOR
TRIP
BREAKERS

CONTROL
RODS
GRAVITY

PASS IVE

CONTROL ROD
REACTIVITY
CONTROL

SIS 7 WA

COMANCHE PEAK S ES.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

"'SINGLE ROD CLUSTER CONTROL
ASSEMBLY WITHDRAWAL AT
AT FULL POMER

~ AGURe Q032.1-11



STARTUP OF AN INACTIVE REACTOR COOLANT PUMP

HIGH NEUTRON FLUX POWER 2/4

SERVICE

RANGE TRIP (HIGH)

>

RTS

REACTOR
TRIP
BREAKERS

¥
1 S|F)
\

CONTROL RODS
GRAVITY
INSERT ION

PASS IVE

CONTROL ROD
REACTIVITY
CONTROL

2l MAX IMUM PERMISSIBLE POWER FOR
OPERATION WITH | LOOP OUT OF

COMANCHE PEAK SE.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

STARTUP OF AN INACTIVE
REACTOR COOLANT LOOP

T——

FIGURE Q032.1-12




SUSCRITICAL A AT POWER

REFUELING | AOT, COLD SnUTOOWN,

STRRTU? \//
AUTOMA .C CONTROL UANSAL CONTROL
\/

=
ROD INSERTI!ON" !
LM T ALANMS g r———L———l I ‘ir }
{ i { ' ROD INSERTION i i {
i ROO POSITiON"" . s e
AUDISLE, COUNT RATE cves L | cves | TR e ey [ v ’
| STEP COUNTER { , o ppesf sk el !
FROM 8F7 DETECTONS @ ‘ { l® ; s poriviow | B By 5
| —’ STEP COUNTER®" (‘)
T | i ittt : | PASSINE PASSIVE |
| l REACTOR TRIP ALARM a -
' o \ 1 ! 1
i
| == | "\
TERMINATE | FERWIBATE i \ /uu_rv VALVES
DILUY IO {1 DILUTION ? R SAFETY VALVES SPES TD RELIEVE
I DILETION OPEN TO RELIEVE SECONGARY SYSTEM
| k : RCS PRESSURE / PRESSIRE
NOTE & |
] - INOTE &)
14 PONER RANGE =10 r—
cves NEUTRON FLux L-—i 2 3
] |
2/5 OVERTEMPERATURE i L——T——
1 T
AUDIBLE COUNY RATE FROM ! N

8y DETECTORS

s OVERPOWER | (\‘: )
|

HIGH SOURCE RANGE NEUTRON viy PIGH PRESSUR!ZER | REACTOR |
F o 2 £AC !
FLUK ALARM EAM{KATE T . et
SIEUCH {  |sneaxens |
2/3 416N PRESSURIJER wATER .
(WOTE &) !

noTE:
“LOw AND LOW-LOW LiM!T
*TngT SAFEIY SYSTEM

NOTE A - CLOSE MAKEUP WATER CONTROL VALVES,
CLOSE CHARGING LINE CONYRCL VALVES,
TERMINATE CHARGING PUMP FLOW
BORATE !F NECESSARY

COnTROL RODS
GRAVITY
INSERTION

B et

COMANCHE PEAK S.E.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

BOPON DILUTION

FIGURE Q032.1-13
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<::INADVERTENT ECCS OPERATION AT POWER >

f— FULL POWER

LOW PRESSURIZER PRESSURE 2/Y4

MANUAL, /2

REAC OR
TRIY
BREAKERS

CONTROL RODS
GRAVITY
INSERT LON

CONTROL ROD
REACTIVITY
CONTROL

COMANCHE PEAK S.E.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

INADVERTENT ECCS OPERATION
AT POWER

et e it e e S Attt et

FIGURE Q032.1-15




ACCIDENTAL DEPRESSURIZATION
OF REACTOR COOLANT SYSTEM
P‘FLLL POWER

OVERTEMPERATURE 2/4 I 1 LO PRESSURIZER PRESSURE 2/8

PRESSURIZER LOW PRESSURE" ”J———“ RTS ESFAS -o—-{muuf.a 112

/T\ 7 \\
{si{F) \SHF
g W R ~|-

LS|F)
/‘h\ \4-/
{31F)
W ’ INJECT BORATED WATER
INTG RCS TO PRE.LNT
CONTROL RODS RETURN TO POWER AND
CRAvVITY MAINTAIN CORE COOLING /

INSERTION

PASSIVE

1

CONTROL ROD

REACTIVITY

CONTROL

"POWER P7

COMANCHE PEAK SE.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

ACCIDENTAL DEPRESSURIZATION OF
REACTOR COOLANT SYSTEM

FIGURE Q032.1-16




ADDITIONAL IDENTIFICAYION By SaMPLING S C
SHELL SIOL FLU'D REQUIRED +f NOT 1NNYIF i€
BY S 6 LIVEL INDICATION

»

GPERATOR (NI TIATES OPLRAY, ON OF RETIDUAL
WEAT REMOVAL SYSTEM AT APPROPw A TE REACTOR
COOLANT SYSIfsm CONDIT (ONS

FiCATOn
FAULTY
STE LM GinEraATOe

86 RELIEF
WALYES (WON~
1D STikm

2T0R3)

Pa

SOLATION
OF FALLTED
STLam
GENCRATO®

$rs T
oPLRAT

SUPPORY

&
LN

caar

CocL N0

SPCRATOR (BT) FSFRS
& LOW MRESTUKIZER P T 5 CRAL
% & e gRi2ie P rTS
& 10w it 3% t PRERATOR (S1) = e 5 s T
31 SiGNAL \"F) -
i i ¥ ; |
»
' v v i v
o
REACTON TRip MA N FLOw 1) & ‘l COnTa NMENT i STEAM G miRATOR
BRFANEKS GLATHON GEwERaAT ' SOLATION ll SAFETY whLVES
) T
5 N 3
3 ' v
Lr A'li‘l:,
coNTROL ROD L &) e
vt i . $1 0N PRESSUR. 2R
S LEVEL
- |
¥ S
~ g
P)** OPCWATION
N oF RESIDUAL
CCws REAT REMOVAL
vilim

FOOTNOTES

2. SEE Tasut T,
RECOKDERS Ava
F0nL0mInG EVE

3. OPIRAIGR aC
0 RELILF A

REQUIRED TO D

BCS PR SSUNE

SEQUENCE OF EMEnTS Sa0es (S FOR &
N0 OFTSLTE POwER

(£ CONCIDENCE wiTh

f JICAIORS and
WABLE TQ TRE QPERATOR
x7
NS w
yii amd

eP STIAM AND REDUCE

COMANCHE

PFAK S.E.S.

FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

STEAM GENERATOR TUBE RUPTURE

FIGURE

Q032.1-17
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REQUIRED FOR SREAKS SMALLER TMAN | FT2
I e et ' _
(2/4) LD PRESSURIZER P ORERATOR (813 f OPERATOR (CS)
{2/3) Wi-1 CONYAINMENT P ‘ (2/%) Hi-3 CONTRINMENT ’1—"
S5 RS0 ATS £5FAS " i et £SFAS
DPERSTOR (RT) (REACTOR TRIP (2/%) LO PRESSURIZER P — £5) SiamiLY OPERATOR [CI-PRASE A) (» SiGNAL)
TG L) )
o t_—— SIGNAL) CPERATOR (0S)
OTHER )
€ rTx (2/%) Wi-3 CONTAINMENY P
’ \ g1 F, 'S F
N % B T : N
T r ‘ - Y Y -
] DIESEL [Fecs insection] pranaqos cowr ., TPy
REACTOR TRI® MaIn Fw | GESERATOR o Csr) i ATMOS PHERE ?vs';‘
BREAKERS ISOLAT 10N b b CONT. 150 R IRCULAT 10N (10
LP! \’«_‘p\ SYSTEM |
: b |
CCum SIv N\
G|F, orerarer s 3 IseS (2 L= 74 TR
~pr  CONTROLS \~4r \qr/ LO-L0 - [y va;L“
SG_LEVEL AWST LEVEL WST LEVEL
LT A P ¥ ALARM
® @) l Ll
CONTROL ROD APwS > .
; AFw ECCS ¢ CONTA INMEN
PECIRCULA/ § LEAKAGE
SWS ECIRCULA | iON oo
fo AR
s i/
~ b o
'
E \ cen CONT, PRES.
CONTROL ROD CONTROL HEAT REMOVAL
REACTIVITY SECONDARY AND ACTIVITY
CONTROL HEAT REMOVAL CONTROL
fs r\/
\1/
- OPERATOR ACTION INCLUDES VALVE ALIGNMENT AND PUMP CONTROL
REQUIRED FOR RECIRCULATION ey
« QPERATOR ALIGNS SPRAY PUMP SUCTION FOR RECIRCULATION TO SYSTEMS CORE COCLING

QPERAT {ONAL

CONTAINMENT REC!IRCULATION SUMPS ON LO-LC RWST LEVEL ALARM
FOOTNOTE: SEE TABLE 7.5-1 FOR INDICATORS AND RECCRDERS
AVAILABLE TO THE OPERATCR FOLLOWING EVENY

COMANCHE PEAK S.ES.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

_/

LOSS OF COOLANT ACCIDENT
FIGURE  Q032.1-




™ CVCS LETDOWN
LINE RUPTURE

[ REAC l

REACTOR COOLANT
ACTIVITY RELEASE
T0 SAFEGUARDS BLDG
ATMOSPHERE

b e e —— —— |

Y
UNFILTERLD
RELEASE TO
ATMOSPHERE

A

SAFEGUARDS BLDG DUCT
RADIATION MONITOR

OPERATOR(P) CLOSES \\\\\
LETOOWN 1SOLATION VAL'/C

AFTER RECEIPT OF THE
ALARM WITHIN 30 MIHUTES-j//

" FINAL SAFETY ANALYSIS REPORT

COMANCHE PEAK S.ES.

UNITS 1and 2

CVCS LETDOWN LINE
 RUPTURE

FIGURE (Q032.1-19




~ GMPS GAS DECAY
TANK RUPTURE

RELEASE TO
BUILDING ATMOSPHERE

TR R

UNFILTERED RELEASE
TO ATMOSPHERE

VENTILATION VENT

RADIATION MONITOR

3 A

OPERATOR
TERMINATES
PROCESS GAS INFLUENT
ISOLATION TIME

2 RS

COMANCHE PEAK SE.S.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

I S S A

GHPS GAS DECAY

TANK RUPTURE _

FIGURE  Q032.1-20




FLOOR DRAIN TANK
FAILURE (30,000 GAL)

LIQUID GASLS

% hY
\/

RELEASE TO GROUND } RELEASE TO
1 BUILDING ATMOSPHERE

" 3
ENTERS UNFILTERED RELEASE
GROUNDWATER TO
| ATMOSPHERE

*See Section 2.4.13

COMANCHE PEAK S.ES.
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

FLOOR DRAIN TANK

FAILURE
Q032.1-21

FIGURE




S

FUEL HANDL ING

ACCIDENT IN \\\\

FUEL BUILDING /

Y
GASES RELEASED

FROM FUEL
POOL WATER

FILTERED BY
PRIMARY PLANT
VENTILATION SYSTEM
IODINE ADSORBER
TO ATMOSPHERE

3
RADIOLOGICAL
CONTROL

A )

SN —
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To prevent cold spots and stratificatior within the tank 4uring normal
operaticn, the contents of the boron injection tank are continuously
recirculated with the boron injection surge tank via a boron injection
recirculation pump. The boron injection tank incorporates a sparger
type inlet which distributes the incoming boric acid in a 360 degree
fan as it enters the tank. This prevents channeling and also ensures
homogeneity of the boric acid solution. This recirculation path is
automatically isolated on receipt of an "$" signal.

Redundant tank heaters and line heat tracing are provided to ensure
that the solution will be maintained at a temperature in excess of its
solubility limit (135°F at a nominal 12 percent concentration of 21,000
ppm boron).

6.3.2.2.3 Boron Injection Surge Tank

The boron injection surge tank provides surge capacity for the boron
injection tank recirculation loop. The boron injection surge tank con-
tains the same concentration of boric acid as the boron injection tank
during normal plant operation. The recirculation lines to and from the
boron injection surge tank are automatically closed and the boron injec-
tion recirculation pumps stopped by the safety injection "S" signal.

An imnmersion heater is provided to keep the temperature of the solution
high enough to prevent precipitation of the boric acid.

T NSERT B

€.3.2.2.4  kczidual Meat Removal Pumps

In the event of a LOCA the residual heat removal pumps are started
automatically on receipt o a. "S" signal. The resi-dual heat removal
pumps deliver water to the RLS from the refueling water storage tank
during the injection phase and from the containment sump during the
recirculation phase. Each residual heat removal pump is a single stage
vertical position centrifugal pump.
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A minimun flow bypass line is provided for the pumps tu recirculate and
return the pump discharge fluid to the pump suction should these pumps

be started with their normal flow paths blocked. Cnce flow is established
to the RCS, the bypass line is automatically closed. This line prevents
deadheading of the pumps and permits pump testing during normal operation.

The residual heat removal pumps are discussed further in Section 5.4.7.
A pump performance curve is given in Figure 6.3-3.

6.3.2.2.5 Centrifugal Charging Pumps

In the event of an accident the charging pumps are started automatically
on receipt of an "S" signal and are automatically aligned to take suc-
tion from the refueling water storage tank during injection. During
recirculation, suction 1is provided from the residual heat removal pump
discharge.

These pumps deliver flow through the boron injection tank to the RCS at
the prevailing RCS pressure. Each centrifugal charging pump is a mul-
tistage diffuser design, barrel-type casing with vertical suction and
discharge nozzles.

A minimum flow bypass line is provided on each pump discharge to re-
circulate flow to the pump suction after cooling via the seal water

heat exchanger during normal plant operation. The minimum flow bypass
1ire contains two valves fin series which close on receipt of the safety
injection "$" signal. This signal also closes the valves to isolate the
normal charging 1ine and volume control tank and opens the charging
pump/refueling water storage tank suction valves to align the high head
portion of the Eccs for injection. The charging pumps may be tested
during power operation vie the miniuum flew bypass line. A pump perfor-
mance curve is given in Figure 6.3-4.
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B.3.2.4.1) Accunulator Motor Operated Valve Controls

As part of the plant shutdown adninistrative procedures, the operator
is required to close these valves. This ,revents a loss of accumulator
water inventory to the RCS and is done shortly after the RCS has been
depressurized below the safety injection unblock setpoint. The redun-
dant pressure and level alarms on each accumulator would remind the
operator to close these valves, if any were inadvertently left open.
Control power is disconnected to these valves after closure via Control
Room switches.

Durin; plant startup, the operator is instructed via procedures to
energize and open these valves when the RCS pressure reaches the safety
injectiun setpoint. Monitor lights in conjunction with an audible
alarm will alert the operator should any of these valves be left inad-
vertently closed once the RCS pressure increases beyond the safety
injection unblock setpoint.

The accumulator isclation valves are not required to move during power
operation or in a post accident situation. For a discussion of limiting
conditions for operation and surveillance requirements of these valves,
refer to Section 3/4 5.1 of the Technical Specifications.

For further discussions of the instrumentation associated with these
valves refer to Sections €.3.5, 7.3.1 and 7.6.4.

$.3.:2.8:12 Motor Operated Valves and Controls

Remotely operated valves for the injection mode which are under manual
control (i.e., valves which normally are in their ready position and do
not require a safety injection signal) have their positions indicated
on a common portion of the control board. If a component is out of its
proper position, its monitor light will indicate this on the control

6.3-15
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panel. At any time during operation when one of thece valves is not in
the ready position for injection, this condition is shown visually o
the board, and an audible alarm is sounded in the Control Room.

The ECCS delivery lay times are given in Chapter 15. The accumulator
injection time varies as the size of the assumed break varies since the
RCS pressure drop will vary proportionately to the break size.

Spurious movement of a motor operated valve due to an electrical fault

in the motor actuation circuitry, coincident with a LOCA has been

analyzed and found to be a very low probability event. However, to

comply with the NRC's present position on this issue, the applicant

has committed to compliance with BTP-EICSB-18. Compliance is accomplished
by providing a control board control power cut-off switch for each

valve whose spurious movement could result in degraded FCCS performance.
The applicent, nevertheless, reserves the right to retract this commit-
ment in light of further analysis being generically conducted by
Westinghouse.

Table 6.3-3 is a listing of motor operated isolation valves in the ECCS
showing interlocks, automatir features and position indications.

LINSERT A
0.:3.8:3 Applicable Codes and Classifications

Applicable industry codes and classifications for ECCS components are
discussed in Section 3.2.

6.3.2.4 Materials Specifications and Compatibility

Materials employed for components of the ECCS are given in Table 6.3-4.
Materials are selected to meet the applicable material requirements of
the codes in Table 3.2-2 and the following additional requirements:

1. Al parts of components in contact with borated water are fabricated
of or clad with austenitic stainless steel or equivalent currosion
resistant material,

6.3-16
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Periodic visual inspection and operability testing of the
motor operated valves in the ECCS insures that there is no
petential for impairment of valve operability due to boric
acid crystallization which could result from valve stem
leakage.

INSERT B

I the boron injection surge tank heater is inoperable, suf-
ficient design capabilities of the 12 weight percent boric
acid system are available to prevent precipitation within the
boron injection surge tank.

The boron injectian recirculation pumps are designed to con-
tinuously circulate the concentrated boric through the 12
weight percent boric acid systemn in order to maintain a
uniform temperature ir the system and to assure a uniform
concentration of boric acid throughout the system. Heat is
provided by redundant strip heaters located on piping, valves
and pumps. In addition, the operating recirculating pump
provides a heat input.

Finally, there are two temperature indicator-controllers
located in the boron injection tank. They indicate locally
the temperature of the concentrated boric acid and control
the electrical strip heaters on the boron injection tank to
maintain a predetermined fluid temperature. They are set
to alarm if the fluid temperature deviates from this pre-
determined temperature by more than a set amount.
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