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TEXAS UTILITIES SERVICES INC.
2tXJi DHYAN TO% EH * DAI.1,AR TEX All 7M201

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. Naventi:

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

Sincerely,

0. |(. h
C. K. Feist

CKF:skf
Enclosure ,

cc: N. S. Reynolds, Esq. w/o enclosures !

S. C. Relyea, Es4. w/o enclosures
H. C. Schmidt w/o enclosures
H. R. Rock w/ enclosures
G. L. Hohmann w/ enclosures |
J. T. Merritt w/ enclosures
J. C. Kuykendall w/ enclosures !
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QO32.1 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 liovember 17, 1977. |

! l

R032.1 The set of RESAR-3 questions and responses follows. flote I

that all references to Sections and Questions in the
Responses are to the CPSES/FSAR.

i

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. It 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 Attachment A for all
Westinghouse Category I mechanical equipaent in order to
confirm the functional operability of such equipment during
and after a seismic event up to and including the SSE.

1

i

Response See Subsection 3.9ti.2.2
4

.

'

RESAR-3 Section 3.9.2.4.1 of RESAR-3 states that the pump motor and

| (Q31.2) vital auxiliary electrical equipaent will be qualified by
.

meeting the requirements of IEEE Standard 344-1971. Since
!the standard has undergone a major revision, state your

intent to meet the requirements of the 1975 version of IEEE
Standard 344. IEEE Standard 344-1975 includes requirements

which are applicable to all plants with C.P. applications |
docketed af ter October 1972. !

j
i

1
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Response See Question 112.9 and Subsection 3.9N.3.2 ;

I
,

RESAR-3 The Seismic qualification criteria for electrical equipment j

! (Q31.3) 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 |

I, frequency input to an individual axis is justifiable. A
1

broader criterion to account for overall considerations |

should be provided. The major concern is the possible !
1

directional coupling and the concurrent multi-mode 1'

I
response. An acceptable response is to conduct a seismic j
qualification program as reconinended by the 1975 version of
IEEE-344 standard. State your intent to use this

i reconnended criteria. I

1

|

I Response See Section 3.10N '

|,

RESAR-3 The lists of safety-related equipment-and components pro- !
.

'

(Q31.4) vided in Section 3.11.1 of RESAR-3 are not complete.

Identify all individual components and complete the lists. !
;

,

Response See Section 3.11N ,
,

RESAR-3 Section 3.11.2 of RESAR-3 does not give a complete and

(Q31.5) acceptable description of the qualification tests and
analyseo for each type of safety-related equipment and
component. Provide this information for each item.

Response See Section 3.11N

RESAR-3 RESAR-3 Section 7.1.2.5. Describe how your design complies

(Q31.6) with IEEE Standard 323-1971, or IEEE Standard 323-1974, for
Iall applications for which the construction pennit safety

evaluation report was issued July 1,1974 or later. ;

!
1

032-la |
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Identify and justify all exceptions..

l

i !

Response See Section 3.11N |>

RESAR-3 in accordance with the implementation da'ces (noted in ];

(Q31.7) 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 f
a

of Protection System Actuation Functions" (Guide dated i

2/17/72) {
l

Regulatory Guide 1.29, " Seismic Design Classification;"
(Revision 1 dated August 1973)

Regulatory Guide 1.30 (Saftey Guide 30), " quality Assurance
,

Requirements for the Installation, Inspection, and Testing
of Instrtmentation 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
Indication 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)'

032-1b
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Regulatory Guide 1.62, " Manual Initiat. ion 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

|
|I dated November 1973) ,

.

!Regulatory Guide 1.73, " Qualification Tests of Electric
Valve Operators Installed Inside the containnent of Nuclear
Power Plants;" (Guide dated January 1974)

Regulatory Guide.1.75, " Physical Independence of Electric
Sy s t ems ." 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
Instrmuent Air System;" (Guide dated June 1974) and |

|

Regulatory Guide 1.39, " Qualification of Class IE Equipnent
for Nuclear Pcwer Plants." (Applicable to all plants with
an SER issued af ter July 1,1974).

|
,

!

|
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Response

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)

1.73 Appendix 1A(B) & 1A(N)

1.75 Appendix 1A(N) & 1A(B)

1.80 Appendix 1A(B)

1.89 Appendix 1A(N) & 1A(B)'

RESAR-3 Provide a discussion and the results of an analysis showing j

(Q31.8.1) 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.

Response See Subsections 7.1.2.5, 7.1.2.11 and Figure 7.3-1, 7.3-3.

RESAR-3 Based on figure 7.2-1, Sheet 7 of 17, of RESAR-3, we have

(Q31.8.2) concluded that the proposed design for the steamline
differential pressure circuits does not conform to the
requirenents of IEEE Standard 279-1971. Specifically,
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

032-1d
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J assuring that these circuits continue to meet the single
failure criterion during operation with a coolant loop
isolated. Discuss your intent' to comply wiui this position
and describe the necessary design changes, or justify any
exceptions by discussing your reasons for concluding that;

such exceptions are in accordance with the requiren.3nts of
IEEE Standard 279-1971. In addition as conmitted on Fage

1 7.2-30 of RESAR-3, provide the results of an analysis that
will detennine whether automatic tripping of the steamline

i

differential pressure bistables is required for N-1 loops
operating.

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

RESAR-3 RESAR-3 Section 7.2.1.1.2(1)(d) and Figure 7.2-1 Sheet 3

(Q31 9) 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.

t

| Response 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 neg6tive

rate trips and provides diagra'as for both.

RESAR-3 The reactor trip system contains logic circuits that can
i

(Q31.10) initiate trips for the purpose of anticipating the approach
to a limiting condition for operation. Sepcifically, these

032-le
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reactor trips are:
1

(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 coolant paup bus, and'

(4) Generation of reactor trip by undervoltage conditions
on reactor coolant punp 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
safety actions in the accident analysis - Chapter 13). The

exception is that sensors for anticipatory trips are not *

required to be located in a qualified seismic Category I
structure. Discuss your intent to canply 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 opening 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) ,

032-1f
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.

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

1

RESAR-3 Testing of the reactor trip system and the engineered

(Q31.11) safety feature actuation system to verify that the '' system"
response times are equal to or less than the values assuned
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 replacanent of a canponent that
affects response time, our position requires that these
systens be designed to permit periodic verification thati

the response times are within the values assuned in the |
'

accident analysis. Discuss your intent to canply 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 checked

periodically as is the set point accuracy. Provide

justification for.the exception to this requirenent.'

Response See Subsection 7.1.2.11

RESAR-3 With regard to the motor operated accumulator isolation

(Q31.12) values, we require.that the proposed design include the
following features in order to conform to the requirenents
of IEEE Standard 279-1971:

,

(1) Autaaatic opening of the accumulator valves when
either (a) the primary coolant system pressure
exceeds a preselected 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.

032-1g
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.

(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 ,

1

not in the fully open position. ;

!

(4) Utilization of a safety injection signal to |

autanatically renove (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). I

Discuss your intent to canply with these requirenents I
|

; or justify any exceptions to these requirements.
|
'

|

Response See Subsection 7.6.4
,

RESAR-3 Based on the information provided in Secton 7.3 of RESAR-3,

(031.13) we conclude that the proposed design for manual initiation
of steamline isolation does not confona viith the
requirenents of Section 4.17 of.IEEE Standard 279-1971. In
addition, there is not sufficient infonuation on the design

1

provision for manual initiation of containnent isolation
and containnent 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 requirenents 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,
containnunt isolation) at the system level,

032-lh
1
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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).

(2) Manual initiation of a protective action at the
system level should perfonn all actions performed by
autoaatic initiation such as starting auxiliary or

supporting systen, sending signals to appropriate
valves to assure their correct position, and
providing the required action-sequencing functions
and interlocks.

,

(3) 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.

(4) The anount of equignent common 'to both manual and
autonatic initiation should be kept to a minimum. It

is preferable to limit such common equipnent to the
final actuation devices and the actuated equipnent.
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 roan. No
single failure within the manual, autonatic, or
conmon portions of the protection systen should

. prevent initation of protective action by manual or
autonatic means.

(5) Manual i'nitiation of protective actions should depend
on the operation of a minimum of equipnent consistent

032- li
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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
IEEE 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
requirenents of IEEE Standard 279-1971.

I
Response See Subsection 7.3.2.2.7

|

|

RESAR-3 General Design Criterion 37 requires, in part, that the
(Q31.14) emergency core cooling system by designed to pennit testing

,

|the operability of the system as a whole. On Page 7.3-26

of RESAR-3, it is stated that the safety injection and
* residual heat removal pumps 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.

Response See Subsection 6.3.4 and Appendix 1A(B)

RESAR-3 Section 6.3.5.1 of RESAR-3 states that only "one tempera-

(Q21.15) ture detector which provides heater control for the
immersion 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 failure in this systen. This analysis
should include possible boron dilution during
recirculation. Also, it is our position that the

032-lj
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.

monitoring systen for the boron injection systen meet IEEE
l

Standard 279-1971. Discuss your intent to conply with this a

position or justify any exceptions you may have in this
regard.

Response See revised Subsection 6.3.2.2.3

RESAR-3 The description of the Emergency Safety Feature systens

(Q31.16) provided in Section 7.3.1 of RESAR-3 is inconplete in that |

it does not provide all of the'infonnation requested in |

Section 7.3.1 of the Standard Format for those
safety related systens, interfaces and couponents supplied
by the applicant which raatch with the RESAR-3 scope

systens. f rovide all of the descriptive and design basis
infonnation requested in the Standard Format for these
sys tens . In addition, provide the results of an analysis,
as requested in Section 7.3.2 of the Standard Fonnat, to
deaonstrate how the requirenents of the General Design
Criteria and IEEE Standard 279-1971 are satisfied and the
extent to which the reconnendations of applicable i

Regulatory Guide are satisfied. Identify and justify each
i

exception.

Response See the response to QO32.17

RESAR-3 Provide analyses showing that no adverse effects will occur

(Q31.17) or a discussion of such adverse effects that could occur as f
'

'

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.
s

Response See Question 032.21
:

RESAR-3 General Design Criterion 25 requires that the protection

032-1k'

- _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _, ,. _ . . .



.__ _ __ _ _

.

'

CPSES/FSAR
.,

(Q31.18) systen be designed to assure that specified acceptable fuel'

design limits are not exceeded from an accidentali

withdrawal of a single rod control cluster assenbly (not
ej ect. ion) . 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'

as s embly." However, Chapter 7.0 does not describe how the
design prevents such an occurrence. Provide a detailed

description of the control circuitry and discuss how the'

j design meets the requirements of Criterion 25.

Response See Question 032.29 I

RESAR-3 Provide a discussion which supplements those in Section

(Q31.19) 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 systens and equipment ,

1*

outsida the RESAR-3 scope which are assumed in the RESAR-3
,

| and the PSAR Chapter 15 accident analyses.
i

j Response See Questioa 032.22

!

RESAR-3 In addition to the design features discussed in Section

j (Q31.20) 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 equipnent, and

(2) The interlocks shall be designed in accordance with'

the intent of IEEE Standard 279-1971..

3

!

! The infonnation presented in Section 7.6.2 of RESAR-3 does

'

032-11
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not address the requirenent for diverse equipaent and
describes a degree of testability that conflicts with the
requirenents 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 requironents that the design shall
utilize diverse equipnent and shall include canplete
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 canpared to the accuaualtor valves and
discuss the reasons for the differences.

Response See Question 032.27

RESAR-3 Provide the list of transients that were analyzed in deter-

(5.1) mining the maximum steam system pressure transient for !
l

sizing the stean generator safety valves.

Response See Subsection 5.2.2.2

RESAR-3 In reference to Section 5.3.4, provide Reactor Coolant |
)

(5.2) Systen Tenperature - Precent Power liap for plant with loop 1

stop valves if different from Figure 5.3.1. )

Response See Figure 4.4-21 which corresponds to RESAR-3 Figure

5.3-1: CPSES does not have loop stop valves.

RESAR-3 Provide a discussion of the consequences of inadvertent |

(5.2.2) overpressurization resulting from a malfunction or operator
error when the reactor coolant system is watersolid during
:tartup or shutdv.1n. The discussion should include
consideration of the pressure-tenperature operating |

,

1

032-Im
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limitations on t'he 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.

R es r'ans e 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 tenn 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.

] Responsa See revised Subsection 6.3.2.2.12

RESAR-3 Justify the fouling factor resistance specified in Section
I(5.3) 5.5.2.3.1. Correct the difference between Section

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

j Response The fouling factor is discussed in Subsection 5.4.2.5.1 and
is consistent with the value reported in Table 5.4-3.4

!

RESAR-3 Provide pressurizeer relief and safety valve capacities

(5.4) when discharging water liquid. |
,

j Response Liquid flow rates assuned in analysis are based on the
4

; honogeneous equilibrium saturated flow model which gives

; the most conservative relief rate. Accident analysis

]_ demonstrate that water relief through the pressurizer
}

032-in
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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), conpared with the
honogeneous equilibrium model relief capacity of
15.3 ft.3/sec at 2575 psia.

RESAR-3 Item 6.3.11 of the " Standard Fonnat and Content of Safety

(6.1) Analysis Reports for Nuclear Power Plants" Revision 1,
(October 1972) indicates the need to distinguish between
true redundancy incorporated in a system and nultiple
conponents. To conplanent the SAR discussions in this
regard, provide a sunmary of a systenatic core cooling
functional analysis of conponents required over the |

conplete range of coolant pipe break inside the
contai nment . The sumary should be shown in the form of
simple block diagrans 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. I
1

When conplete, 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.

;

1

Response Systen reliabiltiy of the ECCS, including a discussion of
redundancy and conpliance with the single failure criteria
is provided in Section 6.3.2.5. Functioning of the various
ECCS conponents 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 infonnation is provided in the response to

RESAR-3 (Q15.0.1).

032-10

'

.. - -- -- _ _ . .



_

,

. .

CPSES/FSAR, ,

RESAR-3 For each engineered safety feature identified in Question

(6.2) 6.1, list the auxiliaries required for its operation.
1

Response The supporting auxiliaries which are required to function
and support the ECCS are the safeguards electrical busses,
the coaponent cooling water systen, and the engineered
safety features ventilation systens. The safeguards

electrical busses are required to provide electrical power
to the ECCS punps and motor operated valves. The component

cooling water systen is required to provide cooling to the
ECCS punps and the RHR heat exchanger (during recirculation
only). The engineered safety features ventilation systen
is required to provide cooling for the ECCS punp motors.'

Addition infonnation is provided in the response to RESAR-3

(Q15.0.1).

RESAR-3 For each transient and accident analyzed in Chapter 15,

(15.0.1) provide the following infonnation:

i

(1) The step-by-step sequence of events fraa 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, containnent isolated,
etc. All required operator actions should also be
identified.

(2) The entent to which normally operating plant
instrunentation and controls are assuned to function.

(3) The extent to which plant and reactor protection
.

032-2p
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'
;

systens are required to function.

(4) The credit taken for the functioning of nonaally
ioperating plant systems.

,

|

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

Response These diagrams are given in Figures QO32.1-1 to QO32.1-24.

RESAR-3 Section 15.2.4 of RESAR-3 UNCONTROLLED BORON DILUTION,

(15.0.2) analyses the effects of a dilution at power. The analysis I

|discusses the causes of the incident, and the autonatic
actions of the Reactor Protection System and the manual
actions pronpted by alams and instranentation 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 q

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 assunes the anticipated equipnent
configurations in nonnal use prior to the event that result,

in the most severe consequences. The analysis should
include a dilution operation in progress with the Chanical
and Volune 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 generators start and sequence the loss of offsite

032-1q
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CPSES/FSAR-

,

4

power loads.

The concerns are that the charging punps again
autanatically start running after being loaded to the

i diesel generators and fran electrical schenatics of control
j circutis for the reactor makeup water punps, that the
i reactor makeup water punps would also again automatically

; start with the mode selector switch in DILUTE. Therefore,

a dilution of the~ Reactor Coolant Systen is again in

f progress which could potentially result in a return to
i critical.

,

.

| If the reactor makeup water batch integrator is assuned to
.

malfunction by not automatically cutting off flow at the1

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 pronpted by alanns,
. describe the features that will alert the operator to this]

specific action at a time when alarms from many plant
systens are occurring simultanelously.

i

Response This question will be answered with the responses to round
one questions.

2

A

h

i

3

i 032-1r
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ABBREVIATIONS USED:'

AFWS - AUXlLIARY FEEDWATER SYSTEM ECCS - EMERGENCY CORE COOLING SYSTEM

CVCS - CHEMICAL AND VOLUME CONTROL HL - HOT LEG
| SYSTEM CL - COLD LEG

ESFAS - ENGINEERED SAFETY FEATURES CCWS - COMPONENT COOLING WATER

; ACTUATION SYSTEM SYSTEM

| FW - FEEDWATER RCS - REACTOR COOLANT SYSTEM

RTS - REACTOR TRIP SYSTEM SWS - SERVICE WATER SYSTEM>

SIS - SAFETY INJECTION SYSTEM HPI - HIGH PRESSURE INJECTION
;

SI - SAFCTY INJECTION LPI - LOW PRESSURE INJECTION
'

RT - REACTOR TRIP C1 - CONTAINMENT ISOLATION.

CS - CONTAINMENT SPRAY SG - STEAM GENERATOR+

'
NOTES: i

i 1. FOR TRIP INITI ATION AND SAFETY SYSTEM ACTUATION, MULTIPLE SIGWALS l

ARE SHOWN BUT ONLY A SINGLE SIGNAL IS REQUIRED. THE OTHER SIGNALS j
;

ARE BACKUPS. |

2. NO TIMING' SEQUENCE IS IMPLIED BY POSITION OF VARIOUS BRANCHES..

REFER TO EVENT TIMING SEQUENCES PRESENTED IN TABULAR FORM IN PERTINENT!

ACCIDENT ANALYSIS SECTION OF CHAPTER 15.0 0F THE FSAR.

DI AGRAM SYHBOLS:
J

h

j ( ) - EVENT TITLE
!

- BRANCH POINT FOR DIFFERENT PLANT CONDITIONS

- SAFETY SYSTEM
|
1

- SAFETY ACTION

(S - SYSTEM REQUIRED TO MEET SINGLE-FAILURE CRITERIA

( - MANUAL ACTION REQUIRED DURING SYSTEM OPERATION

COMANCHE PEAK S.E.S.

i FINAL SAFETY ANALYSIS REPORT

UNITS 1 and 2
1

ABBREVIATIONS
'-

FIGURE QO32.1-0
| |
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To prevent cold spots and stratification within the tank during' 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 "S" 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 frcm the
boron injection surge tank are automatically closed and the boron injec-
tion recirculation pumps stopped by the safety injection "S" signal.
An inmersion heater is provided to keep the temperature of the solution
high enough to prevent precipitation of the boric acid.

P,ESAPMINSERT B
|(Q 31./5)6.3.2.2.4 kc:idual' Haat Removal Pumps

In the event of a LOCA the y esidual heat removal pumps are started

automatically on receipt o* an "S" signal . The resi-dual heat removal
pumps deliver water to the RCS 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.

[,

6.3-7
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A minimum flow bypass line is provided for the pumps to recirculate and
return the pump discharge fluid to the pump suction should these pumps
be started with their normal flow paths blocked. Once 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 perfonnance 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 is provided from the residual heat removal pump

discharge.

These pumps deliver flow through the boron injection tank to the RCS at
Each centrifugal charging pump is a mul-the prevailing RCS pressure.

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 af ter cooling via the seal water
heat exchanger during normal plant operation. The minimum flow bypass
line contains two valves in series which close on receipt of the safety

injection "S" signal. This signal also closes the valves to isolate the

normal charging line 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

A pump perfor-
during power operation vic the mini:aum ficw bypass line.
mance curve is given in Figure 6.3-4.

bI
6.3-8
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6.3.2.2.11 Accunulator Motor Operated Valve Controls{
As part of the plant shutdown adninistrative procedures, the operator
is required to close these valves. This crevents 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 lef t open.
Control power is disconnected to these valves after closure via Control

,

Rocm switches. i

During plant startup, the operator is instructed via procedures to,

energize and open these valves when the RCS pressure reaches the safety
injection 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.
i

k
The accumulator isolation valves are not required to move during power I

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 6.3.5, 7.3.1 and 7.6.4.

|

6.3.2.2.12 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 canponent 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 these valves is not in (
! the ready position for injection, this condition is shown visually on

the board, and an audible alarm is sounded in the Control Room.
t

i The ECCS delivery lag 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.
!

:

j 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 comitted to compliance with BTP-EICSB-18. Compliance is accomplished

by providing a control board control power cut-off switch for eachi

valve whose spurious movement could result in degraded ECCS performance.

| The applicant, nevertheless, reserves the right to retract this commit-
ment in light of further analysis being generically conducted by
Westinghouse. (

-
,

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

RESn?,-3*

.E~NSERT A ,

( g g.7 )asz
-

,3 < 6.3.2.3 Applicable Codes and Classifications
1

Applicable industry codes and classifications for ECCS components are ]
'

discussed in Section 3.2.
l

6.3.2.4 Materials Specifications and Compatibility
|

1

!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. All parts of components in contact with borated water are fabricated
of or clad with austenitic stainless steel or equivalent corrosion {
resistant material.

|
1

6.3-16
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INSERT A

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

IflSERT B

If 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 injection recirculation pumps are designed to con-
tinuously circulate the concentrated boric through the 12
weight percent boric acid system in order to maintain a
uniform temperature in 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.

P

b

4

4

t
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