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December 15,1980
N AP-81-82

Mr. Faust Rosa, Chief
Power Systems Branch
Mai1 Stop P-822
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Faust:

Subject: SER Input for Comanche Peak Steam Electric Station, FIN No. A-2107

Enclosed are two (2) copies of SER input for sections 8.1 through 8.3,9.5.2 through
9.5.8,10.2,10.3,10.4.1, and 10.4.4. This material is based on the Comanche Peak Final
Safety Analysis Report through Amendment 12 and the drawings submitted by the appli-
cant.

A number of unresolved issues are noted in the SER. They are also identified in the
attached summary table that provides corresponding SER page numbers. We believe that
a site visit will be required before all questions can be resolved. We also understand that
another drawing review will be scheduled to complete the review of the items which the
applicant was unable to respond to in the first drawing review.

If you have any questions,' please call Mike Musko.

Sincerely yours,

d L
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Ira Charak, Manager
NRC Assistance Project
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4 PREL MIERY INFORMA110!!

TT FOR RENERAl PELER*

SAFETY EVALUATION REPORT

COMANCHE PEAK STEAM ELECTRIC STATION

8.0 MECTRIC POWER SYSTEMS

8.1 General Considerations

The requirements in Criterion 17, " Electric Powa- Systems," and Giw

eral Design Criterion 18, " Inspection and Testing of Electric Power

Systems," of the General Design Criteria, Regulatory Guide 1.6, "In-

dependence Between Redundant Standby (Onsite) Power Sources and Be-

tween Their Distribution Systems," Regulatory Guide 1.9, " Selection

of Diesel Generator Set Capacity for Standby Power Supplies," Regula-

te y Guide 1.75, " Physical Independence of Electric Systems," and

IEEE Stands ' 308-1974, " Criteria for Class 1E Power Systems for Nu-

clear Power Generating Stations" served as the primary bases for

evaluating the adequacy of the emergency power systems for Q ianche

Peak Steam Electrical Station (CPSES). The applicable sections of

the Standard Review Plan, NUREG-75/087, provided guidance for con-

ducting our review.

The following subsections provide our evalution of the design cri-

teria and description in the Final Safety Analysis Report. W will

visit. the site to view the installation and arrangement of electrical

equipment and cables for the purpose of verifying the proper imple-

mentation of the design criteria. We will report the results of our

site visit in a supplement to this report.*

. . ,

* Supplemental data to be submitted

V '
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8.1 The conclusions in the following subsections are subject to accept-

'uble implementation of design changes .-hat may be required as a

result of the. second drawing review meeting, site visit, and fire

protection review.

8.2 Offsite Power System

The offsite power system is the preferred source of power for tha i

plant. This system includes the grid, transmission lines, trar4-

formers, switchyard components and associated control systems pro-

vided to supply electric power to safety-related and other equip-

ment. The electrical grid is the source of energy for the offsite

!.wer system. The safety function of the offsite power system

(assuming that the onsite power systems are not available) is to pro-

vide sufficient capacity and capability to assure that the specified

v- acceptable fuel design limits and design conditions of the reactor

coolant pressure boundary will not be exceeded and co ensure that-

core cooling, containment integrity and other vital functions will be

maintained in the event of postulated accidents. The objectives of

our review are to determint that the offsite power system (1) satis-

fies the criteria set forth in section 8.1 of this report, and (2).

can reliably perform its design functions during plant normal opera-

tion, anticipated operational occurrences, and accident conditions.

The Texas Utilities 345-kV transmission systen serves as the main

outlet and source of power for the CPSES. Each unit generator is

connected to the system through two 22-345-kV step-up transformers

and 345-kV over- head lines to the 9PSES high voltage switchyard.

_ - - _ _ _ _ _ _ _ _ .__ __ _ _ _ - . -- _ - _ - ___-_ - _ _ _ - _ - - _ _ _ _ . -____ __. - _ - _ - _ _ - - - -
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8.2 Three 345-kV lines from the transmission grid will,be connected to

the switchyard in 1981 and a fourth line added in 1982.

The Texas Utilities substations connected to the CPSES 345-kV Switch-

yard and the approximate length of their respective transmission~

lines are: Benbcook, 38 miles; DeCordova, 16 miles; Parker, 40

miles; and Venice, 52 miles.

The 345-kV Switchyard is a two-bus arrangement having one breaker per

transmission circuit, with circuits terminating in individual posi-

tions on alternate buses. Output from each CPSES generator is con-

nected to a separate bus. The two breakers serve as a bus tie for

the system.

Primary and secondary relay systems provide redundant protect'.on for

the 345-kV transmission systems. Each circuit breaker is p*ovided
.

with two sets of trip coils. The primary protection se'; is acDiated

by the directional comparison entr'er current pilot relaying system,

and the backup protection is provided by the directional impedance

relays, except the DeCordova 345-kV line which uses directional, com-

parison carrier current pilot relaying systems as backup protec-#

tion. Separate current transformers are provided for the primary and
;

secondary relay systems.

The 125-VDC supply for the 345-kV Switchyard relays is separated into

two independent systems, one for the primary relays and the other for

the backup relays. These systems are independent of the station DC

systems and are located in the Switchyard relay house.
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8.2 Two battery systems with chargers supply power for the relay sys-

tems. One syscem supplies power to the primary relays, and the sec-

ond battery and charger through a -separate 125 4mc distribution panel

supplies power to the backup relay system. One spare charger is

shared between the two systems.

A 138-kV line, approttmately 16 miles long, from DeCordova provides

an independent service to Comanche Peak for startup transformer.

XST1. The circuit was routed to avoid crossings with the 345-kV'

overhead lines to minimize probability of double outages. The-138-kV

Switchyard is adjacent to but electrically separate from the 345-kV*

Switchyard. The 138-kV circuit is routed through the Switchyard and

terminates at transformer XST1. There are no 138-kV circuit breakers-

located in the CPSES Switchyard. Interruption of this circuit is

accomplished by a circuit breaker located at the DeCordova Steam

Electric Station Switchyard. The DC power required for ralaying of

this line at CPSES is obtained from the station.125/250-V battery-

system. When the 138-kV startup transformer XST1 protection relays

detect a fault, a signal is sent through a transfer trip carrier to

trip the remote line breaker at DeCordova. A high-speed ground

switch on the.138-kV line is provided as a backey means of tripping

the breaker at DeCordova.
4

The 345-kV system and the 138-kV line provide Comanche Peak with two
i.

independent sources of offsite power to meet the requirements of GDC

17 and are available on an immediate basis for the start-up and' safe
.I

shutdown of either unit. The preferred source for the two 6.9-kV

Class 1E safeguard buses of Unit 1 is transformer XST1 which is -

k

i

I'

, , _ . .
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8.2 supplied from the 138-kV Switchyard. This transformer also provides

start-up pcuer for the four 6.9-kV normal power start-up buses of
,

Unit 1 and is the alternate source of power for the 6.9-kV Class 1E

safeguard buses of Unit 2.

The preferred source for the two 6.9-kV Class IE safeguard buses of

Unit 2 is transformer XST2 which is connected to the 345-kV feeder.

Transformer KST2 also supplies power for the four 6.9-kV normal power

start-up buses of Unit 2 and is the alternate source of power for

6.9-kV Class 1E safeguard buses of Unit 1.

After the reactors are brought up to power and the generators are

connected to the 343-kV system, the station operating loads are sup-

plied from the unit auxiliary transforme.1 1 UT and 2 UT. The start-

up transformers are disconnected from all loads. In the event that

the generator trips off the line due to electr'ical faults or equip-

ment failures, power will be supplied to the Class lE buses by the

preferred power source. In the event the preferred start-up trans-

former becomes unavailable to Class 1E buses, power is made available

from the alternate start-up transformer by an automatic transfer

(fast or slow transfer) scheme. When the preferred source is lost,
1

protective relays trip the transformer lockout relays, which in turn

trip the preferred source breaker.* An early "b" contact on the pre-

ferred source breaker initiates the closing of the alternate source

breaker which results in fast transfer. The fast transfer is blocked

if the phase angle between the alternate source voltage and the bus

voltage is more than 40 degrees at the time of transfer. In such an

event, slow transfer is used, and the motor loads are shed prior to

.

w ~ -,-n - - - -g . ~ ~ s, ,n p - - -
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8.2 the automatic closing of the alternate source breakers. The fast or

low cransfers do not take place if there is a fault on the 6.9-kVs

bus.

Capability is provided to test the transfer scheme during power oper-

ation by manually tripping the appropriate start-up transformer lock--

out relay. For this test all the lockout relay contacts, other than

the one which trips the preferred source breaker of the bus under ,

test, are disabled by test switches. Periodic testing of the anto-

Latic transfer scheme in accordance'with GDC 18 requirements is per-

formed at least once per 18 months during shutdown operations.
.

In the unlikely event that both start-up transformers are out of ser-

vice and are unable to deliver power to the 6.9-kV Class 1E buses, a

third source can be made available in less than eight hours by re-

t- moving bus links in tae isolated phase bus; this permits power from

the Switchyard to energize the auxiliary buses via the main trans-

formers and unit auxiliary transformers. Control of all CPSES

Switchyard circuit breakers is administered from the plant Control

Room. Two independent 125-V battery systems, located in the Switch-

|
yard relay house, furnish the required control power for the 345-kV

' system and are independent of the plant DC system.

i During our review, we investigated the possibility of overloading a
|
|

atart-up transformer while supplyinF maximum loads on one unit andl

| the DBA loans of the second unit. The FSAR presents the worst case
f
'

looding condition as:

|
nr

1) Unit 1 trips at full power and' total auxiliary load (Safeguards

and non-safeguards) is transferred to the 138-kV start up trans-"

former; ,

|

_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ . - . _ _ - - _ _ _ _ _ _ _ _ - -_ _ - _ _ _ _ -_ _ _. _ - - _ - _-___-
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8.2 2) DBA occurs on Unit 2;

3) Preferred (34s-kV) offsite power supply to Unit 2 safeguard buses

is unavailable, and these buses are transferred to the 138-kV source.

The above conditions result in the 138-kV start-up transformer (XSTI)

carrying the total aur.iliary load of Unit 1 and the maximum safeguards

. load of Unit 2. This loading condition could result in an overload on

the Y winding of the 138-kV start-up transformer of approximately 38% -

which can be safely carried for a period of 4 hours with less than a 2%

loss of transformer life. This is below the maximum loss of life

recommended by NEMA for any one emergency. operation. The applicant says

that four hours is considered ample tiEe for the plant operator to

reduce the start-up transformer load to within nameplate rating.

We also requested additional information about the performance of

safety-related equipment over the voltage spread expected at the

safeguard buses. The applicant provided specific values for the ex-

-pected voltage variations and provided a satisfactory explanation of-

the effect of extreme voltage conditions spon the safety-related

equipment such as motors, control and instrumentation, battery charg-

ers and inverters, heaters and lighting.

Alarms will be sounded in the control room whenever the voltage drops

8.5 percent below or rises 6.3 percent above the nominal voltage for

the safeguard buses.

8.2.1 Grid Stability

The Texas Utilities Generating Company has made rtability studies of

Comanche Peak Steam Electric Station. The studies considered single- '

. _ - _ _ .__ .. _- . _ _ . , _., _ . _ _ . . . __ - _ - . - -
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8.2.1 and double-line three phase faults on the 345-kV transmission lines

adjacent to and remote from Comanche Peak Switchyard. Primary relay
,

system failures and circuit breaker malfunctions were included as

part of the studies. In all cases'the Texas Utilities system re-

mained stable and was able to provide shutdown power to Comanche

Peak.

From the result of the stability studies, it was concluded that loss
t

of one or both Comanche Peak units wi t not cause the loss of auxili-

ary power to the station. The system remains stcble for all faults

including breaker failure whica is cleared by backup relaying. In

cases of severe faults, coupled with abnormal relay operations, when

more than two transmission lines are separated from the station, the

generators become unstable and must be tripped off the line. The

system remains stable under these conditions and is able to supply

shutdown power for the plant from the 133-kV system.

Based upon our review of the results of the applicant's stability.

study, we conclude that the offsite power grid will be stable under

all fault conditions and states noted above. The ability of the-

Texas Utilities system to provide power to the Comanche Peak station

will not be prevented by loss of the 345-kV systcm at Comanche

Peak. This satisfies our requirements set forth in section 8.2 of

NUREG-75/087 (Standard Review Plan) and is acceptable.

8.2.2 Offsite/Onsite Power System Interaction

During our review we asked the applicant a number of questions con-

cerning (a) sustained degraded voltage conditions at the offsite
,

power source, and (b) interaction of the offsite and onsite emergency

,
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8.2.2 power systems. We have compared the Comanche Peak Units 1 and 2 de-

sign to our established position on offsite/onsite power system in- '

teraction and have reached the following conclusions. Our position

is in four parts and is separately addressed below.

Part 1 of the position requires a second level of undervoltage pro-

tection for low grid voltages. The undervoltage relays traditionally

used to detect loss of offsite power at the emergency buses have had'

setpoints around 70-75 percent of nominal bus voltage. This protec-

tion alone does not protect the plant loads from damaging low volt-

ages which are maintained above this setpoint. Our requirement has

therefore been to require an additional protective trip at approxi-
,

mately 90 percent of nominal bus voltage with a time delay to avoid

spurious trips due to short duration transients such as those occur-

ring when starting large motors.
,

The undervoltage and degraded voltage protection plan for Comanche

Peak Class 1E power distribution system consists of two levels of

protection. The conventional scheme will trip the incoming offsite

power breakers when the bus voltage decays to approximately 30 per-

cent of rated voltage. Instantaneous undervoltage relays pick up and
,

perform load shedding via a time delay pickup relay (set for one

second), and contact multiplying relays.

.

The second level of undervoltage protection at Comanche Peak is

applied at the 480 volt and 6.9-kV safeguard buses. At the 480-volt

level one set of undervoltage relays will trip at 91.4% of nominal

voltage and start a timer that sounds an alarm if the condition

persists for 60 seconds. . The second set of undervoltage relays at
_.

$

, _ _ - -- - . _ _ . - - . _ _ - - _ _ - - - - _ - - - . - . _ _.- - - - - _ . - - - - - - . _--_.-_._.------.------._.-_---__.___..-a_ . - - - -_
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8.2.2 the 480-volt level will operate at 85% voltage af ter a 7-s time delay

:Dnd trip'the breakers supplying power to the 6.9-kV safeguard bus
Ifrom the offsite system. At the 6.9-kV bus one group of undervoltage-

relays set at 86.1% of 6.9-kV will' start timers that will open the
,

breakers supplying power-to.the 6.9-kV safeguard bus. If a safety

^

injection signal is not'preser. the time-delay is 60 s, but if'the

safety injection signal is present, the maximum time delay is 10 s. ,

We find this design to be consistent with our position and accept- t

able.

Part 2 of our position reauires that when the diesel generators are

supplying power'to the emergency buses, the load shedding feature.be

automatically bypassed during tle load-sequencing cycle.and this load

shedding feature be automatically. reinstated when the load-sequencing

iL cycle is complete. .This is required so that the voltage drops en-

countered during;1oad sequencing on the diesel generators will not

interact with the load shedding feature and negate the loading se- -

quence.

The load shedding at Comanche Peak is accomplished in the following

manner: -when bus voltage decays to approximately 30% of rated volt-

age, instantaneous undervoltage relays pick up and perform load'shed-
'

ding via a time delay pickup relay and contact multiplying relays

whose contacts are connected to the' trip circuit of' individual load

circuit breakers. The diesel generator'is started by the undervolt-
4 ..

.

age . signal. - The ' diesel generator breaker -is allowed to close 7 s

afterrbus 1EA1 is separated:from other sources provided that the

-diesel generator output has reached rated voltage'and frequency. 'The

.

"
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- 8.2.2 sequencer vill connect = the safeguard loads in 90 s with 'other loads

-cdded as required for a Loss-of-Coolant Accident or blackout'condi-

tion.- The temporary bypass arrangement would prevent tripping of the

teeder breakers until the sequencer completes its starting of ESF

loads.

1 Nun bypass arrangemect has not been included in the Comanche Peak '

design. The applicant states that while the design with bypass fea-

ture may prevent spurious tripping of loads after diesels are con-

nected to their respective buses, a dalfunction in the bypass itself

may prevent required load shedding prior to. connecting of diesel gen-
, -

erators to their-respective buses. In compliance with NRC require-

ments, the app 1'icant will be required to document in the Technical
,

Specifications the minimum and maximan limits of the load shedding

feature. We shall report the resolution of this matter in a supple-'
;

5 , ment to this report.*

,

[ Part 3 of cur position deals with. incorporating tests and test'fre-
9-

quencies into the Technical Specifications to assure continued adher-

I ence to this position throughout the plant lifetime.
: $

{. The applicant has not submitted the Technical Specification section

j of the FSAR. We shall report our comments on the Technical Specifi--
I

cation whenever it is submitted.* - 7

1

-f %

i :

?
^

.

I

!

1

* Supplemental data to be : submitted.

.
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8.2.2 Part 4 of our position requires that the tap settings on the plant

' transformers be optimized and verified at the preoperational testing

stage by measurement.

During preoperational testing, transformer taps will be set to obtain
,

optimal voltage levels from no-load to fully loaded conditions.

Comanche Peak has voltmeters in the control room to continuously

monitor the voltage on all 6.9-kV safeguard buses and the 138- and

345-kV Switchyard voltages. Voltage relays trigger an alarm whenever
.

the bus voltage falls below or rises above the values stated in the

FSAR.

We find this arrangement to be consistent with our requirements and

acceptable.

8.2.3 General Conclusions

The scope of the review included the descriptive information, elec-

trical single line diagrams, and selected physical arrangement draw-

ings~. The review has included the applicant's - design bases and their

relation to the proposed design criteria for the offsite power sys-

tem, and the applicant's analyses of the adequacy of those criteria

and bases.

On the basis of our review, we ha~e concluded that the offsite power

system could satisfy our requi;ements set forth in Section 8.1 of

this report and be made acceptable provided that the items previously

discussed in Section 8.2.2 of this report are satisfactorily re-

solved.*
.

* Supplemental data to.be submitted.

__ _ _ . _ - - - _ _ _ _ - - _ _ _ - - - _ _ _ _ _ _ _ _ _ - - . _ _ . -- - _ - _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ - . _ .
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8.3 Onsite Power Systems (For Each Unit)4

8.3.1 Alternating Current Power Systems

The alternating current onsite emergene power system serves as a

standby to the offsite power system. The safety function of the al-
i

ternating current onsite emergency power system (assuming the offsite.i

power system is not functioning) is to provide sufficient cupacity

and capabi?ity to assure that the structures, systems and components

important to safety perform as intended. The oSjectives of our re--'

view are to determine that the alternating current onsite emergency.

E power system has the required redundancy, meets the single failure

criterion, is testable, and has the capacity, capability, and relia-

t

bility to supply power to all required safety loads. In addition,

our review should determine thac the system is designed in accordance

with the criteria set forth in section 8.1 of this report.

The Class 1E portion of the'onsite power system is comprised of-two

redundant and independent 6.9-kV distribution systems with their_480

volt load centers and motor control centers, 118 volt alternating

current povar system, 125 volt DC system, and the standby power sup-
..

plies (diesel generator units). The normal (station) and offsite
,

. preferred) power are surplied to the Class 1E emergency buses vis(
,

f the 6.9-kV non-Class 1E buses from the unit auxiliary transformers

and the start-up transformers, respectively.

| -

The onsite emetgency power sources are diesel generator units. Each'

unit is automatically started by either a safety injection actuation'

| signaloor an emergency bus undervoltage signal on its-respective

emergency bus. After obtaining rated voltage and frequency, the-

|
1 ,

I

i
. . . . , _ . , ...~m, . . , . . . - , _ _ , ._,,-_,,--,y... , , , , _ . . _ , _ _ . , . ~ , , , , . . . , , , . . ,-- ..... . - . , . . .
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8.3.1 generators are connected automatically to their respective emergency

' bus and, under accident conditions, the safety loads will be con-

nected in a predete mined sequence to their respective diesel

generator._ There is one diesel generator per bus. Each diesel

generator with its supporting auxiliaries is located in a separate

seismic Category I structure and it rated at 7000 kilowatts for

continuous operation, and 7700 kilowatts for two hours. The

continuous rating exceeds the maximum predicted nperating loads. The

applicant has documented that tests will be performed to demonstrate

that during the loading sequence, the frequency and voltage are

maintained above a level which would degrade the performance of any

load below minimum requirements. This meets the requirements of

Regulatory Guide 1.9, " Selection of Diesel Generator Set Capacity for

Standby Power Supplies." We find this to be acceptable, subject-to

successful preoperational testing. We will request that our Office

of Inspection and Enforcement provide follow-up at the plant site.on

this item.

s

8.3.2 Diesel Generator Reliability

Branch Technical Position ICSB 2 (PSB), found in Appendix 8A of the

Standard Review Plan, requires that new and previously untried diesel

generator designs to be used in nuclear power plant service undergo a

prototype reliability verification testing program. Our review indi-

cates that the diesel generators have successfully passed a prototype

reliability verification program of 300 valid start and load tests

with no more than three allowed failures.

The reliability of the diesel generators has also been demonstrated

by performance of the preoperational testing specified in Regulatory

.
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8.3.2 Guide 1.108, " Periodic Testing of Diesel Generator Units Used as On-

site Power Systems at Nuclear Power Plants." The applicant will con-

duct an in-situ preoperational test program to meet the intent of

this guide. This preoperational testing includes: (1) 5 start and

load tests (per unit) that run for at least one hour with zero fail-
;

ures, and (2) a 24-h endurance test (per diesel generator) with load

at 110% of continuous rating during the first two hours and 100% of

continuous rating for the remaining 22 hours. The Regulatory Guide
-

, ,

also requires a one hour start and load test of each diesel generator

at least every 31 days (or more frer,uently, as a function of the num-

ber of failures experienced in the last 100 tests), and performance

of the 24-h endurance test every 18 months.

T2e applicant proposes to use an alternate test plan to verify the

) availability and capability of the diesel generator. Each test will

. require the generator to operate fully loaded for two hours. Testing

interval will be 31 days, and the test results will indicate any des-

radation of the equipment. Failures will be investigated and the

causes will be determined with the problem resolved and verified by
r

restarting the unit. The applicant plans to follow the above proce-

dure in place of the 24-h endurance test every 18 months, specified

in the Regulatory Guide.
I

The proposed diesel generator testing program does not meet the re-

quirements of Regulatory Guide l'.108 and is not acceptable. Further

discussion will be held with the . applicant and the resolution of the

testing program will be reported in a supplement to the SER.*

* Supplemental data to be submitted.

..- - . - - ,_., - .-- - -, -, . . ~ - ,
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8.3.3 Diesel Generator Protective Trips

Branch Technical Position ICSB 17 (PSB) also found in Appendix 8A of
'

NUREG-75/087 (the Standard Review Plan) requires that diesel genera-

tor prcrective trips be bypassed when the diesel generator is re-

quired for a design basis event. All protective trips are allowed

during periodic testing. The allowed exceptions to the above require-

ment for bypussing are diesel overspeed and generator differential.

Any other trips retained must utilize coincident logic in order to

avoid spurious trips. The applicant has provided the protective trip

arrangement mentioned above which is in full conformance with our

position and is acceptable.

8.3.4 Diesel Generator Alarms and Status Information

Diesel generator instrumentation and alarm annunciators are located

on the Diesel Room Control Panel. One " DIESEL TROUBLE" signal is
y

sent to the Control Room when any local alarm is received on the lo-

cal diesel generator panel, and a separate signal is sent to the -

' Safety System Inoperable Indication (SSII) panel whenever the diesel

generator is not ready for automatic starting.

The diesel generator starting mode selector switch has

REMOTE / LOCAL / MAINTENANCE positions and is normally in the REMOTE mode

of operation position. The only time it is in the LOCAL position is

for local manual starting in the event of Control Room evacuation and

nonroutine testing. -If the switch is not returned to the REMOTE po-

sition from the LOCAL or MAINTENANCE position, an alarm in the Con-

trol Room persists until the switch is returned to the REMOTE mode.

Other manual controls of the auxiliary system of the diesel generator

are also alarmed at the SSII panel if failure to return to their auto~
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8.3.4 start position would inhibit automatic operation of the diesel gener-

ators.

We have reviewed the diesel generator alarms and status information

provided for the control room operator. The control room annuncia-

tion consists of common alarms. The window engraving for the common

alarms is generalized, and the operator must dispatch someone to the

diesel generator room to investigate the alarm. The applicant has

presented in the FSAR a list of conditions that' render the diesel

generator units incapable of responding to an automatic emergency

start signal. We have reviewed this information and conclude that

each condition that renders a diesel generator unit incapable of re-

sponding to an automatic emergency start signal is alarmed in the

control room, through the local diesel generator panel.

1

The' alarm system display of " bypassed and inoperable status" of the

diesel generators fulfills the requirements of Regulatory Guide 1.47

and is acceptable.

8.3.5 118 Volt AC Power System

The ll8-VAC single phase, 60-Hz, groended uninterruptible power is

supplied to critical instrumentation and control circuits. There are

two static uninterruptible power supplies (SUPS) for BOP instrumenta-

tion and control systems, four uninterruptible power supplies (UPS)

for the reactor protection system and one UPS for the plant com-

puter, Each SUPS consicts of an inverter, AC input rectifier, bypass

transfccmer, and static (automatic) and bypass (manual) switches.

Each Class IE inverter receives incoming normal power from a Class lE

480-V motor control center and backup DC power from the Class lE

. - _ _ - . _. - _ ._ . .. - _ _ _ ._.
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125-V battery by means of an auctioneering type circuit. If the AC8.3.5

power source fails, the inverter output will be maintained without
;

interruption by the DC power from the battery.

In the absence of inverter output, the static switch disconnects the

inverter from the load and connects the load to the alternate supply

line from the bypass (nonregulating) transformer within 1/4 cycle.

The switch operation is break before make.

Each bypass transformer receives incoming power supply from a Class

1E 480-V motor control center. The inverter will automatically re-

synchronize with the bypass source following restoration of this ref-

A manual bypass cransfer switch, provided for equip-erence source.

ment maintenance, can be used to bypass the static switch and supply.

power to the load directly from the inverter or bypass trar.sformer.
' Operation of the bypass switch to any position will not cause nower

interruption to the load. Bypassing of the static switch or inverter

is annunciated locally and in the Control Room.

The AC instrument buses have two incoming circuit breakers to power
i

the loads frou either the SUPS ce directly from the bypass transform-

These manually operated circuit breakers are mechanically in-ers.

terlocked to prevent paralleling of sources. Prior to placing the

SUPS and UPS systems in operation, the system components are tested-

to ensure their proper operation. The inverters are checked for out-

put voltage and frequency, and transfer between normal, alternate or
;

bypass supplies. Panel mounted instruments monitoring the inverter

are calibrated and annunciator and static switch operation checked.

During plant power operations, the' SUPS and UPS systems are

.

+'m e >t sm~- , e e v w - owe , re s
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8.3.5 periodically tested and inspected to ensure their continued

capabilities to perform their operations. The surveillance

instrumentation provides continuous monitoring of the system.

Nuclear-safety-related loads common to both units are powered from

Class IE MCCs and distribution panels which have supplies from each

unit. These dual unit supplies are interlocked to preclude supplying

power to one MCC or distribution panel from both units simultaneous-

ly. Incoming feeders to train A MCCs or distribution panels common

to both units are supplied only from train A power systems of both

units (a similar arrangement exists for train B equipment and incom-

ing feeders). This ensures the proper train separation between the

equipment common to both units.

We have reviewed the emergency onsite power system and have deter-
i

mined the following. There are no automatic transfers of loads or

sources between redundant emergency buses, which is in accordance

with Regulatory Guide 1.6, " Independence Between Redundant Standby

(Onsite) Power Sources and Between their Distribution Systems."

There is no sharing of emergency power sources between units, which

is in accordance with Regulatory Guide 1.81, " Shared Emergency and

Shutdown Electric Systems for Multi-Unit Nuclear Power Plants." The

two divisions of the emergency power and distribution system are in-

dependent, meet the requirements of Criteria 17 and 18 of the General

Design Criteria and IEEE Standard 308-1974, and are acceptable.
,

u;

The applicant has applied the following design criteria to the Class

IE equipment.

1. All safety-related continuous duty Class 1E motors are sized with

, .

'' _www
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8.3.5 a nameplate service factor of 1.15, except for some totally

' enclosed Class lE motors that are sized for 115 percent of full

load and have 1.0 service factor.

2. All safety-related Class 1E motors are designed to accelerate

their driven loads to rated speed in 5 s with 80 percent of the

motor rated voltage available at the terminals.

3. All 6.6-kV motor stator windings are provided with two tempera-

ture detectors embedded in each phase.

4. Transformer impedances are selected to permit starting of the<

largest motor on the bus without exceeding a maximum voltage drop

of 20 percent and at the same time remaining within the inter-

rupting and momentary capabilities of the breakers.

5. . System grounding and equipment grounding are provided to reduce

the electrical hazard to plant personnel.

The 6.9-kV system is grounded through a law resistance and designed
,

to trip on ground faults to protect the 6.9-kV equipment. The diesel

generator units are high-resistancs grounded to allow the generator

to continue to supply power without tripping on a single ground fault'

condition. The 480-V system is high-resistance grounded with a

| ground detection scheme. A ground fault condition on the.480 volt

system or in the Diesel Generator System is annunciated in the Con-
i

|

| trol Room.

The above criteria are in conformance with Section 8.3.1 of NUREC-

75/087 (the Standard Review Plan) and are-acceptable.

i

8.3.6 DC Power Systems

The station DC systems supply' power to the plant instrumentation and
j

i control under all modes of - plant operation. In addition, upon loss

~

w e' -yy + -y + , = e -p-*w - %- 1 - , e



- _ _ . . .. . - - . . . . -

. ..
*

-21-.
.

}
-

; 8.3.6 of AC power, the DC systems also provide power for emergency lighting

'and turbine generator auxiliary motors.

|

The DC systems for each unit consist of one 125/250-V and one 24/48-V

non-Class 1E battery systems, and two independent and redundant Classi-

:

1E 125-V battery systems.
.

The Class 1E 125-V battery systems supply power to class 1E loads

without interruption during normal operations or DBA conditions.
J

| Each Class 1E 125-V DC system consists of one battery, one main dis-

tribution bus with molded case circuit breakers, two static battery'

; chargers (one spare), and local distribution panels. Redundan'cy of

components precludes loss of both systems as a' result of a single
i

failure. For Unit 1, battery BTIED2 supplies train B load require-

ments. There are no bus ties or sharing of power supplies between,

redundant trains. Class 1E equipment associated with systems shared -

by both units receives poaer from panel boards having an incoming

automatic transfer switch which can selectLpower from either unit.

Transfer switch design is such that power cannot be supplied from-
.

.

both units simultaneously. ; Train separation is maintained by_ supply-

j ing these shared panel boards from the same train of both units.

Class 1E design criteria-for 125-DVC systems:-;

1. Separationj

-Each Class 1E 125-V battery _is located in a separate, seismic

Category I' room of the Electrical Building at elevation 792 f t.
,

'In addition to providing protection against the_SSE, the walls of.

these rooms act as-fire barriers'to maintain the integrity of the-

( redundant systems. The battery chargers and distribution panels
t

I
t-

!
t

!
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8.3.6 associated with a particular battery are located in a room ad-

jacent to the battery room and is of similar construction. Elec-'

trical separation is also maintained to ensure that a single

failure in one train does not cause a failure in the redundant

train. There is no sharing between redundant Class lE trains of

equipment such as batteries, battery chargers, or distribution

panels.

2. Capacity

a. Batteries

Each Class IE 125-VDC system has the capacity to continuously

supply all the connected normal running load while maintain-

ing its respective battery in a fully charged condition.

Each battery is capable of carrying the essential load con-

tinuously for a period of four hours in the event of a total

loss of onsite and offsite AC power.

b. Battery Chargers

Two 100 percent-capacity static battery charger units sup-

plied by Class lE MCCs are provided for each Class lE 125-V

battery system. Two circuit breakers connecting these bat-

tery chargers to the DC distribution bus are electrically
,

interlocked such that only one charger remains connected to

the bus at any time. Protection is incorporated in the bat--

tery chargers to preclude the AC supply source from becoming:
,

a load on the battery as a result of power feedback upon loss

of AC input power. Output voltage is regulated within +0.5

percent of setpoint from no load to full load. Backup pro-

- tection is incorporated by an overvoltage relay mounted on

.
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8.3.6 the DC switchboard which annunciates an overvoltage condition

in the Control Room.

Each battery charger is capable of floating the battery on

the bus or recharging the completely discharged battery with-

in 24h while supplying the largest combined demands of the

various steady-state loads under all plant operating condi-

tions.

3. Ventilation

All battery rooms are ventilated to prevent the accumulation of

gases produced during charging operations. Each Class 1E 125-V

battery room is provided with redundant ventilation fans and a

separate exhaust duct is provided for each room.

In addition, the battery cells a.e provided with explosion-

resistant vent caps that prevent the ignition of gases within the

$

cell from an ignition source outside the cell.

Our review of the DC power system as described in the FSAR concludes

that two testable independent and redundant Class 1E systems are pro-

vided and that the systems do conform to requirments of Regulatory

Guide 1.6, " Independence Between Redundant Standby (Onsite) Power

Sources and Between Their Distribution Systems" and Criteria 17 and

18 of the General Design Criteria. Certain data were omitted.from

the Limiting Conditions of Operation, and the applicant has- been re-

quested (Q040.116) to provide the information. After reviewing the

additional data, our evaluation will be provided in a supplement to

this report.*

* Supplemental data to be submitted.

'

.
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8.3.7 General _ Conclusion
'

The scope of the review included the descriptive information, func-'

tional logic diagrams, electrical single line diagrams, selectedI

i
physical arrangement drawings and selected electrical schematics for

i the onsite emergency power systems. The review has included the ap-

l' plicant's design bases and'their relation to the design criteria for
i.

the onsite emergency power systems and for the supporting systems,

L and the applicant's analyses of the adequacy of those criteria and -

bases.

On the basis of our review, we have concluded that the alternating

current onsite emergency power system and the direct current onsite

power system satisfy our requirements set forth in Section 8.1 of

this report and are acceptable provided that the items previously

f
discussed in Sections 8.3.2 and 8.3.6 of this report are satis-

factorily resolved.*

s

'

8.3.8 Environmental Qualification of' Electrical Power Equipment
! (Information to be supplied by Oak Ridge National Laboratory.)

|

!

i'
| . ,

|

*

.

/b.

i

!

|
'

* Supplemental data to be submitted.
,

i
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8.3.9 Physical Identification and Independence of Redundant Safety-Related
Electrical Systems

The applicant has provided in the FSAR the criteria for physical

identification and separation of electrical equipment r:c preserve the

independence of redundant equipment. Physical identification'of

safety-related electrical systems is accomplished as follows. Each
,

cable and raceway is given a unique alphanumeric identification and

is color coded to indicate its separation group. This identification

provides a means of distinguishing a cable or raceway associated with

a particular unit or separation group. The applicant has stated that

the identification of redundant safety-related electrical equipment

is in accordance with Regulatory Guide 1.75, " Physical Independence

of Electric Systems."

The identification of equipment associated with each group is color
I

coded the same color as the cable and raceways. In addition, each

reactor protection system or ESF system at the channel level has its

own distinct color. Protection of equipment against simultaneous

failures is achieved by physical arrangement and separation between

redundant Class 1E systems.

Each diesel generator including its associated auxiliaries is located

in a separate room. The electrical switchgear of train A is separ-

ated from that of train B by locating them on different elevations.

Each Class 1E 125-V battery is located in a separate and independent-

ly ventilated room. Battery chargers, distribution panels, and SUPS

of one train are separated from those of other trains by locating

them in separate rooms. Class 1E MCCs and distribution panels of one
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8.3.9 zrain are separaced from those of the other crain by a distance of at

'least 20 ft. Where it is not possible to maintain a 20 ft. distance,

barriers are ptovided'to maintain proper separation. The Control

Room and cabla spreading area do not contain high-energy equipment

such as switchgear, transformerr, rotating equipment, high-energy

piping, or other potential sources of missiles.
}

Based on our review of the applicant's design criteria regarding

physical identification, separation, a'nd independence of redundant

safety-related electrical systems, we find these criteria to be in

accordance with Regulatory Guide 1.75, " Physical Independence of

Electric Systems," and acceptable. 'For these areas, however, we.will

verify the implementation of applicant's design criteria.during our ,

site visit and report !our findings in a supplement to this report.*

t m .,

8.4 Other Electrical Features and Requirements for Safety

This section presents our comments on the re'/.ew of certain electri- - ./

cal subsystems incorporated into the Comane,h> Peak design. Jheob-:
~

jectivefof our review is to determine that these electrical features-
, ,

and requirements are implemented in accordance with all applicable
'

acceptance criteria set forth' in section 8.1 of this report. -Our

review and evaluation of each of these matters is given below:

- 8.4.1 Containment Electrical' Penetrations

In order to meet the requirements set forth'in IEEE Standard 317 -

1972, " Electrical Penetration Assemblies in Containment Structures
-

for I;uclear' Power Generating Stations," as augmented by the

* Supplemental data to be submitted.-

;

i
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8.4.1' recommendations of Regulatory Guide 1.63, " Electrical Penetration

Assembi c in Containmed Structures for Nuclear Power Generating

Stations," the containment electrical penetration assemolies for-

r A..:ne Peak are designed to withstand, without loss of mechanical

integrity, the maximum available fault current for the period of time

sufficiently long enough to allow backup circuit protection to oper-

ate assuming a failure of the primary protective device. The circuit

overload protection systems for electrical penetration assemblies

meet the single failure criterion set forth in IEEE Standard 279-

1971, " Criteria for Protection Systems for Nuclear Generating Sta-

tions." The applicant has applied the following design criteria to

the containment electrical penetration circuits.

The medium and low voltage power circuits have primary and backup

overload protection systems which provide two.means-of protection to!

interrupt the maximum available fault current. These overload pro . -

tection systems are coordinated to interrupt faults prior to exceed-

ing the overcurrent withstand capability of the penetration assem-

bly. The signals for tripping the primary and backup circuit break-

era are independent, and separate relays and current transformers are

utilized in processing these signals.

The low voltage control circuits also have primary and backup over--

load protection systems which provide two means of fault current pro-
Q

tection.

The Comanche Peak penetration circuit design complies with part of

IEEE 279 in that the protective devices are redundant. Incorporation

of online testability, bypassing, manual initiation, and other

:

# $2

%
,
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i
- 8.4.1 requirements of IEEE 279 for every electrical penetration assembly;

circuit are not included in the Comanche Peak design. It is the
;=

applicant's position-(FSAR 8.3.1.2.1.6 and response to Q040.13) that
r

the backup protection devices are sufficient to ensure that the pen-

etration assr bly integrity is not violated if one device fails to -

operate.. We plan to have further discussions with the applicant one

,

thi matter especially with regard to control circuit protection of
..

the 6.9-kV motors. We shall also discuss how the penetration assem-

bly, maximum duration, short circuit rating is established.*i

2

8.4.2 Thermal Overload Protection Bypass

Motor-operated valves with thermal overload protection devices' for

-
the valve motors are used in safety systems and their auxiliary

supporting systems. Operating experience has shown that

indiscriminate application of thermal overload protection devices.to

~ the motors associated with these valves could result in needless
a

hindrance to successful completion of safety functions. Regulatory;-

Guide 1.106, " Thermal Overload Protection for Electric Motors on

Motor-Operai.cd vailves,"-(Novembu 1975) recommends, in position C.1,
,

: selecting the setpoints for the thermal overloads in'a manner that'

precludes spurious trips.
'

.

1

The Comanche Peak design .s not susceptible to nuisance tripping of
+

. y,

- motor-operated valves by thermal' overload relays because the relays

are only connected to alarm signs',s~in the control room. . The control*

4

room operator is made aware of out-of-tolerance conditions and can
i

take corrective action when necessary.

-* Supplemental data-to be submi.tted.
~

>
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8.4.2 The above design is in conformance with position C.1 of Regulatory

Guide 1.106 and is acceptable.

8.4.3 Power Lockout to Motor Operated valves

The applicant has provided in response to Q040.8 the list of valves

that require power lockout in order to meet the. single failure cri-

terion in the fluid systems. Branch Technical Position ICSB 18 (PSB)

in Appendix 8A of NUREG-75/087 (the Standard Review Plan) requires

that all such valves and their required position be listed in the

Technical Specifications and that the position indications for these

valves meet the single failure criterion. The applicant has not sub-

mitted the Technical Specifications for review, but a start toward

compliance with BTP-ICSB 18-(PSB) is accomplished by providing posi-

tion indication and out-of position alarms at the control board and a
,

control power cutoff switch for each valve whose spurious movement

could result in degraded Emergency Core Cooling System performance.

We shall require that the valves'and their required positions be

listed in the Technical Specification.*

The applicant states in the FSAR that spuricus movement of a motor

operated valve due to an electrical fault in the motor actuation cir-

cuitry, coincident with a LOCA, has been analyzed and found to be a

very low probability event. However, to comply with the NRC's pre-

sent position on this issue,'the applicant has made the commit, ment to

comply with BTP-ICSB-18. Compliance is accomplished by providing a
~

j control board control power cutoff switch for each valve whose spur-

ious movenent could ' result in degraded ECCS performance. The

* Supplemental data to be submitted.

,

|

I
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8.4.3 applicant, nevertheless, reserves the right to retract this comm'tment

in light of further analysis being generically conducted by Westieg- ,

house. If the applicant modifies his. position in regard to this matter,

we shall report it in a supplement to this report.*

In order to meet our requirements that redundant valve status indication

be provided to the control room operator, the applicant has provided
.

redundant and separate valve position switches. One position switch is

gear-driven and mounted on the valve operator. The second position

switch is mounted on the valve stem. In the event that one position

switch is inoperable, the second will be available to provide ;;aition

indication. Each position switch actuates a separate indicating light

in the main control room. These indicating lights are powered from sep-

arate power supplies.

The applicant has not submitted the Technical Specifications which
.

specify the positions in which the valves should be placed in order to

meet the single failure criterion as required by BTP-ICSB-18 (PSB). This

omission is not acceptable; therefore, we will advise the applicant of

his failure to comply with the requirements and report the resolution of

this item in a supplement to this report.*

| 8.4.4 Criteria for the Usage of Jumpers or Other Temporary Forms of Bypassing
i Functions

The criteria for control and identification of jumpers, used in checkout,_

preoperational, operating and surveillance testing of Class 1E systems is

not included in the FSAR. We shall discuss this with the applicant andr

I report the resolution of this item in a supplement to this report.*

* Supplemental data to be submitted.
;

!

I
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SAFETY EVALUATION REPORT
s

COMANCHE PEAK STEAM ELECTRIC STATION

9.0 AUXILIARY SYSTEMS

9.5.2 Communication Systems

The communication systems to be installed in each unit at Comanche

Peak consist of: a) public address system, b) intraplant PABX tele-

phone system, c) sound powered telephone system, d) two-way radio

system, and e) onsite evacuation alarm system. These systems are

independent and provide communication between personnel during plant

start-up, operation shutdown, refueling, and maintenance activi-

ties. In addition, there is a direct leased telephone line from the

control room to the Texas Utility System Dispatching Center.

a) The public address system provides two separate and independent,

channels of communication. One system consists of microphone hand-

sets and speakers to cover the entire plant that is divided into

three paging zones. The second system has five party lines between

handset locations to provide independent communication lines within

the plant.

b) The intraplant PABX independent touchtont. telephone system is

provided for uninterrupted private communication between the Control

Room and other areas of the plant. This system is integrated with

the public address ystem through an isolating device so that a fail-

ure in 'one system will not affect the other system. The intraplant

PABX telephone system with a capacity of 23 trunk lines is connected

to the public telephone system for access to the offsite telephone

i-
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9.5.2 network. If the PABX system leses its AC power, four telephones re-

main connected to the public telephone system.

c) The intraplant sound powered telephone system provides communica-

tion for maintenance loops, refueling loops, and emergency loops.

Headset jack stations are conveniently located on panels in the con-

trol room and critical areas throughout the plant.

d) The intraplant portable radio transmitter receiver system has two

unique wavelengths for the operating, maintenance and fire fighting

personnel. This system provides two-way communication between the

Control Room and other buildings. A separate two-way radio trans-

mitter-receiver system is provided for emergency communication be-

tween plant and offsite public safety agencies.

e) The onsite evacuation alarm system has five distinctive tones and

will be heard over all paging zones. The alarm system is powered by

a source of power available after the loss of offsite power and the
( ,

ESF bus. The alarm is initiated by the control room operator.

The FSAR states that the communication system will be tested under

maximum plant noise conditions to ensure proper coverage and audibil-

ity.

|
i

Based upon our review, the communication system is in conformance

with the SRP 9.5.2; however, we shall request additional information

about the interface between the public telephone utility and the in-

traplant PABX system.* We shall issue the results of our review in a

supplement to this report.

* Supplemental data to be submitted.
.

l
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9.5.2 Spec.ial requirements needed for the communication systems to satisfy

Appendix "A" to branch technical position APCSB 9.5-1, " Fire Protec-

tion for Nuclear Power Plants," will be reviewed at a later date dur-

ing the fire protection review of Comanche Peak.

9.5.3 Lighting System

The lighting system for Comanche Peak is designed to provide adequate

lighting in all areas of the station, indoors and outdoors, and con-

sists of normal, essential and emergency lighting systems. The de-

sign is based on illumination levels that equal or exceed those rec-

ommended by the Illuminating Engineering Society for central sta-

tions.

Normal lighting for the plant is supplied by a non-Class 1E grounded

208/120V three phase four-wire distribution system. Lighting trans-

formers and panelboards are conveniently located throughout the

plant.

The AC essential and DC emergency lighting systems are provided in

the Control Room and other essential locations in the plant where

safety-related functions are performed. The AC essential lighting

system receives power from the Class 1E safeguard bus and the DC

emergency lighting system is connected to the Class lE station bat-

tery. Upon loss of AC essential lighting, a supervisory relay _de-

energizes and activates the contactor which energizes the DC emer-

gency lights which then provides the lighting in essential areas.

Lighting for train "A" equipment is powered from a train "A" bus.

Exit lighting is provided in all areas where safe egress of plant

personnel is necessary. The AC essential lighting and DC emergency

.

M
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9.5.3 lighting are kept separate throughout the plant so that a failure in

', one syssen:will not cause the other system to fail.

The lighting systems are tested at installation and provisions are

installed for testing the DC emergency system.

The lighting system includes all components necessary to provide ade-

quate lighting during both normal and emergency operating condi-

tions. The scope of the review of the lighting system for Comanche

Peak included assessment of the adequacy of the emergency power

sources and verification of adequacy during fire, transient and acci-

dent conditions. The review has determined that the design of the

emergency lighting system and auxiliary supporting systems is in con-

formance with design criteria and bases.

- The staff concludes that the design of the lighting systems conforms

to all applicable staff positons and industry standards and is ac-

ceptable. Special requirements needed for the emergency lighting

system to satisfy Appendix "A" to branch technical position APCSB

9.5-1, " Fire Protection for Nuclear Power Plants," will be reviewed

separately at a later date during the fire protection review of

Comanche Peak.
,

I

!
,

9.5.4 Emergency Diesel Engine Fuel Oil Storage and Transfer System

9.5.4.1 Emergency Diesel Engine Auxiliary Support Systems (General)

There are two emergency diesel generators per unit and each diesel

!
engine has the following auxiliary support systems which are ad-

|

| dressed in detail in the SER sections indicated:'

!

f 1. Fuel oil storage and transfer system (section 9.5.4.2)

!

l

!

|
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9.5.4.1 2. Cooling water system (section 9.5.5)

'3 . Starting system (section 9.5.6)

4. Lubrication system (section 9.5.7) and

5. Combustion intake and exhaust system (section 9.5.8)

This section of the SER applies to all of the above systems.

The diesel generator and its auxiliary support systems, except for
,

the buried fuel oil storage tanks and a portion of the connecting

fuel transfer piping up to the diesel generator building wall, are

housed in a seismic Category I structure wnich provides protection

from the effects of tornadoes, tornado missiles and floods. The

buried portions of the fuel oil storage and transfer system are also

protected from tornadoes, tornado missiles and floods. Therefore,

the requirements of General Design Criterion 2, " Design Basis for

Protection Against Natural Phenomena," General Design Criterion 4,

" Environmental and Missile Design Bases," recommendations of Regula-

tory Guide 1.102, " Flood Protection for Nuclear Power Plants" and

Regulatory Guide 1.117, " Tornado Design Classifications," are met.

The CPSES diesel generator sets comply with the requirements of Safe-

ty Guide 9 (3/10/71) (now superseded by Regulatory Guide 1.9 December

1979) with the following comment:

The voltage may dip below 75 percent of nominal voltage when the die-

sel generator breaker closes and energizes the two 2000/2666 kVA, .

6900-480 V unit substation transformers supplied from each diesel-

generator. The dip is due to transformer magnetizing inrush current

which exists for two to three cycles. The diesel generator sets are'

designed to recover to 80 percent of nominal voltage within 10 cycles

for this transient. The effect on'the first load groups, therefore,
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9.5.4.1 would be a maximum possible delay in motor starting of 12-13 cycles

after closure of the diesel generator circuit breaker. This delay is

not sufficient to affect the objective of the fir $t 4oad group and

subsequent load groups.

The piping attached to the Diesel Generator Set is Category I equip-

ment and is designed to withstand the effects of SSE and to the re-

quirements of IEEE Standard 387. However, information has not been

supplied in FSAR Section 3.7 or Table 17A-1(15) to enable us to de-

termine whether the diesel engine piping will comply with ASME B&PV

Code, Section III Class 3 to meet requirements of Regulatory Guide

1.26, " Quality Group Classifications and Standards for Water , Steam ,

and Radioactive-Waste-Containing Components of Nuclear Power Plants"

and therefore the diesel engine piping is not acceptable. The appli-

I cant will be requested to provide additional information on the pip-

ing, and we will report our findings in a supplement to the SER.*

The applicant will include pre-operational and start-up tests of the

diesel engine auxiliary support systems in accordance with recommen-

dations of Regulatory Guide 1.68, " Initial Test Programs for Water

Cooled Reactor Power Plants."

The design of the diesel engine auxiliary support systems are evalu-

ated with respect to the recommendations of Branch. Technical.Posi- n.
;7w

tions ASB 3-1, " Protection Against Postulated Piping Failures in ;
w

Fluid Systems Outside Containment" and MEB 3-1, " Postulated Break and

Leakage Locations'in Fluid System Piping Outside Containment," in .

section 3.6 of this report.+|

* Supplemental data to be submitted.
*To be verified by staff prior to release.

.,
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9.5.4.1 The adequacy of the fire protection for the emergency diesel gener-

[ 'ator' and associated auxiliary support systems with respect to the '

~ reconsnendations of Branch Technical-Position ASB 9.5-1, " Guidelines
<

for Fire Protection for Nuclear Power Plants," is evaluated in sec-

*
tion 9.5.1 of this report.
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+To be verified by' staff prior to release. . .
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9.5.4.2 Emergency Diesel Engine Fuel Oil Storage and . Transfer System

The emergency diesel engine fuel oil storage and transfer system is

designed to provide a separate and independent fuel oil supply train

for each diesel generator, and to permit continuous operation of the

diesel generator at rated load for a minimum of seven days without

replenishment of fuel.

There are two emergency diesel generato s per unit. Each diesel

engine fuel oil storage and transfer system consists of a 2,160 gal-

lon day tank sufficient to power the diesel engine at rated load for

four and one-half hours, and an underground storage tank with suf-

ficient capacity to power the diesel engine at the rated operating

load for seven days. Included as part of the fuel oil system is a-

'
motor driven fuel oil transfer pump, powered from the associated die-

sel, and all associated piping, valves, instrumentation and controls.

Each diesel engine fuel oil storage and transfer system is independ-

. ent and physically separated from the other system. A single failure
,

within either one of the two systems will affect only the associated

diesel generator. Therefore, the requirements of General Design Cri-

terion 17, " Electric Power Systems," are met in regard to the capa-

bility of the fuel oil system to meet independence and redundancy

criteria.

The diesel engit.e fuel oil storage and transfer system piping' and

components up to the diesel engine interface are designed to seismic', -

Category I, ASME B&PV Code Section III, Class 3 requirements and meet-

the recommendations of Regulatory Guide 1.26, " Quality Group Classi-

fications and Standards for Water ,_ Steam , ' and Radioactive-Waste-

'

,,
..

,
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9.5.4.2 Containing Components of Nuclear Power Plants," and Regulatory Guide

'1.29, " Seismic Design Qualification."

The design of the emergency diesel engine fuel cil storage and trans-

fer system conforms to Regulatory Guide 1.137, " Fuel-Oil Systems for

Standby 4 Diesel Generators."

The scope of review of the diesel engine fuel oil storage and trans-

fer system included layout drawings, piping and instrumentation dia-

grams, and descriptive system information in section 9.5.4 of the

FSAR, and auxiliary support systems essential to its operation.

The basis for acceptance in the staff review has been conformance of

the applicant's design bases and criteria for the diesel engine fuel

oil storage and transfer system and necessary auxiliary supporting

h systems to the acceptance criteria in Section 17 of Standard Review

Plan 9.5.4 and industry standards.

The emergency diesel engine fuel oil storage and transfer system is

unacceptable because the design criteria for the piping mounted on

the diesel engine have not been specified as noted in paragraph

9.5.4.1 of this SER. We will discuss this with the applicant and

report our findings in a supplement to the SER.*

9.5.5 Diesel Generator Cooling Water System

The Diesel Generator Cooling Water System is designed to allow the

diesel generator sets to be rapidly loaded and to operate continuous-

ly at their maximem ratings. The various componsnts are sized to

* Supplemental data to be submitted.
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9.5.5 remove the maximum heat produced by the diesel generator sets using'

105 F service water as a cooling medium. Essential system components

are designed to seismic Category I requirements and to withstand the

design basis natural phenomena selected for the site. This system is

designed to meet the requirements of 10 CFR Part 50, CDC 2, 4, 5, 44,

45, and 46, NRC Regulatory Guides 1.26 and 1.29, IEEE 387-1977, and is

in accordance with Branch Technical Positions APCSB 3-1 and MEB 3-1.

Each Diesel Generator Cooling Water System consists of two subsys-

tems: a closed cooling water loop (jacket water) for the cylinder

jackets, cylinder heads, fuel injectors, turbochargers, air inter-

coolers, and lube oil cooler; and an external cooling water loop

(service water) which cools the jacket water heat exchanger.

When the diesel generator sets are not operating, a thcrmostatically

controlled electric standby heater and motor-driven keep-wata circu-

lating water pump are provided to ensure the capability to assume a

full load immediately upon starting.

Operation of the diesel generator for 60 s without cooling water has

no effect on diesel generator performance. If a loss of power

occurs, the service water pumps restart within 35 s after diesel gen-

erator power is made available, yell within the limits c? the Diesel

Generator Cooling Water System requirements.
.

If a mechanical failure of the engine-driven jacket water pump

occurs, there is a redundant. auxiliary motor-driven jacket water pump

to ensure continuous water circulation through the engine.

.

._ ,,, , .c+ e- - - r - ,, , w -,
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9.5.5 To minimize material corrosion, the diesel engine cooling water is

' chemically treated with corresion inhibitors as recommended by the

*engine manufacturer.

There are two emergency diesel generators per unit and each has a

physically separate and independent cooling water system. Therefore,

the requirements of General Design Criterion 44, " Cooling Water Sys-

tem," as related to redundancy and single failure criteria are met.*

The diesel engine cooling water system including the piping, valves,

and the engine cooling heat exchangers external to the diesel engine

are designed to seismic Category I requirements and also designed,

fabricated and tested in accordance with ASME B&PV Code Section III,

Class 3 requirements as recommended by Regulatory Guide 1.26, " Qual-

ity Group Classificatione and Standards for Water , Steam , and Radi-
>
'

oactive Waste Containing Components of Nucler Power Plants," and by

' Regulatory Guide 1.29, " Seismic Design Qualification."

The diesel engine cooling water system conforms with Branch Technical

Position ICSB-17 (PSB), as it related to engine cooling water protec-

tive interlocks. The diesel generator system protective interlocks
,.

are discussed in section 8.3 of this report.

The diesel engine cooling water system has provisions to permit peri-
~

odic inspection and functional testing during standby and normal

modes of power plant operation as required by General Design Criter-
~

ion 45, " Inspection of Cooling Water System" and General Criterion ' '

|

46, " Testing of Cooling Water System."

,

!'
r

4

l'
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9.5.5 The scope of review of the emergency diesel engine cooling water sys-

tem included layout drawings, piping and instrumentation diagrams,

and descriptive system information in section 9.5.5 of the FSAR, and

auxiliary support systems essential to its operation.
>

The basis for acceptance in our review was conformance to the design
,

criteria and bases and design of the emergency diesel engine cooling

water system to the acceptance criteria in Section II of Standard

Review Plan 9.5.5 and industry standards.

The emergency diesel engine cooling water system is unacceptable be-

cause the design criteria for the piping mounted on the diesel engine

have not been specified as noted in paragraph 9.5.4.1 of this SER.

We will discuss this with the applicant and report our findings in a

supplement to the SER.*
,

9.5.6 Emergency Diesel Engine Starting System

The design function of the emergency diesel engine starting system is

to provide a reliable method for automatically starting each diesel

generator such that the rated frequency and voltage are achieved and

the unit is ready to accept required loads within 10 s.

There are two emergency diesel generators per unit. Each emergency

diesel generator has an independent and redundant air starting system

consisting of two separate full capacity air starting subsystems each

with sufficient storage capacity to provide a minimum of five consec-

utive cold engine starts.

* Supplemental data to be submitted.

_.
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9.5.6 A malfunction or failure in one system does not impair the ability of

'the other system to start the diesel engine.

Each subsystem includes an air compressor, receiver tank, air dryer,

two solenoid starting valves, intake air filters, instrumentation,

controls, alarms and the associated piping to connect the equip-

ment. Instrumentation la provided to monitor the operation of the

system. On low receiver pressure, redundant pressure elements actu-

ate an alarm in the diesel generator room and a trouble alarm in con- _

trol room.

The emergency diesel engine starting system external to the diesel

engine, including the air receiver tanks and the interconnecting pip-

ing between the air receiver and dicsel generator skid, are designed

i,
to seismic Category I requirements and also designed, fabricated and

tested to /.SME B&PV Code Section III, Class 3 requirements as recom-

mended by Regulatory Guide 1.26, " Quality Group Classifications and

Standards for Water , Steam , and Radioactive Waste Containing Compo-

nents of Nuclear Power Plants," and by Regulatory Guide 1.29, "Seis-

mic Design Qualification."

The compressors, aftercoolers, and air dryers are commercially un-

available as ASME Class 3 design. These components are designed to

manufacturer's standards and undergo seismic operability testing. We

will request additional information about the qualification of these

components.*

* Supplemental data to be submitted. -
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9.5.6 The scope of review of the emergency diesel engine starting system
+

included piping and instrumentation diagrams, and descriptive systems

information in section 9.5.6 of the FSAR.

The basis for acceptance in our review was conformance of the design

criteria and bases and design of the emergency diesel engine starting

system to the acceptance criteria in Section II of Standard Review

Plan 9.5.6 as described above, and industry standards.

The emergency diesel engine starting system is unacceptable because

the design criteria for the piping mounted on the diesel engine have

not been specified as noted in paragraph 9.5.4.1 of this SER. We

will discuss this with the applicant and report our findings in a

supplement to the SER.*

y 9.5.7 Emergency Diesel Engine Lubricating Oil System

Each diesel generator lubricating oil system is designed to provide

adequate engine lubrication under all operating conditions, including

immediate full-load operation after starting. The diesel generator

lubrication is designed to meet the requirements of 10 CFR Part 50,

Appendix A, CDC 2, 4, 5, NRC Regulatory Guides 1.26 and 1.29, Branch

Technical Positions APCSB 3-1, MEB 3-1, and EICSB-17, and IEEE 387-

1977,

The diesel generator operates as a dry aump system and has One main

lube oil pump that is engine driven and an auxiliary pump (motor-
,T U t.L l'.5

, ;3
2

driven) that is capable of automatically supplying lube oil if the
~

engine-driven pump fails. The main pump is a positive displacement

* Supplemental data'to be submitted.

(
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9.5.7 pump with integral relief valve and draws oil from the sump through a

' coarse strainer. The lube oil travels through the pump, through the

cooler, through the filter, and then through the strainer to the en-

gine. Full-flow filtering is available. This ensures that the oil

keeps its required quality during cooling. The lube oil system is

supplied with instrumentation and alarms. When an alarm sounds on

the Diesel Room Control Panel, a " DIESEL TROUBLE" signal tdll also

sound in the control room.

The lubrication oil system is cooled by jacket water. The complete

system is designed and s2pplied by the diesel generator manufacturer.

The Lube Oil System is a closed system and during normal operation;

there is no way for deleterious materials to enter the system. Re-

filling of the Lube Oil System is accomplished through a normally
? capped two inch connection.

The required oil quality as specified by the engine manufacturer is

maintained by automatically filtering and straining the oil as it is

circulated in the engine. Administrative measures taken to maintain

the required quality of the oil will be detailed in the preventive

maintenance program which deals with lubrication oil quality and

which will be developed using recommendations from the equipment man-

ufacturers and from the lubrication oil supplier.*

, .

The engine crankcase is protected from overpressurization by the fol-

lowing design features. The system is equipped with alarms'and trips

initiated by high oil temperature and/or pressure, which shut down

.

* Supplemental data to be submitted.

.m- . .
<
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9.5.7 the diesel generator if operating limits as specified by the engine

manufacturer are exceeded. The lubrication oil system trips are
i

blocked by safety injection actuation. The crankcase is equipped

with blowout panels to protect the unit from damage. The lubrication

oil strainers are all vented.,

.

When the engine is not operating, a motor-driven keep-warm pump draws

oil from the sump, passes it through an electrically heated bypass

filter, and then into the engine lubricating system. This ensures

continuous prelubrication of the engine and standby heating of the

oil.

Safety classification of the system is in full compliance with NRC

Reguistory Guide 1.26 and ANSI Standard N18.2, Safety Class 3.

The system componen s off the diesel engine are designed to the re-

quirements of the ASME B&PV Code, Section III, Class 3. Powever,

when a component is commercially unavailable as ASME B&PV Code, Sec-

tion III, Class 3 design, the component is upgraded to ASME B&PV Code
|

*

Section III requirements through seismic design, testing qualifica-l

tien and-documentation.

The diesel generator lubricating oil' system conforms with Branch

Technical Position ICSB-17 (PSB), as it relates to diesel engine lu-

brication system protective interlocks. The scope of review of.the .,

f .

' diesel generator lubricating oil system included piping and instru-

mentation diagrams, and descriptive system information in section

9.5.7 of the FSAR.
I

i

!.
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9.5.7 The basis for acceptance in our review was conformance to the de:eign

trit.eria and design of the diesel generator lubricating oil system to

the acceptance criteria in Section II of the Standard Review Plan

section 9.5.7.

The emergency diesel engine lubricating oil system is unacceptable

because design criteria for the piping mounted on the diesel engine

have not been specified as noted in paragraph 9.5.4.1 of this SER.
1

i
We will discuss this with the applicant and report our findings in a

supplement to the SER.*

'

9.5.8 Emergency Diesel Engine Combustion Air Intake and Exhaust System

The Diesel Generator Combustion Air Intake and Exhaust System is de-

signed to provide adequate combustion air for each emergency diesel

generator under all operating conditions and adequate capability to

direct the engine exhaust to the outside air under all operating con-

ditions.

The system is designed to meet the single failure criterion. In or-

der to further ensure its continued availability, the system-is de-

'

signed to withstand the effects of the worst anticipated environment-

al phenonena and seismic activity. The system is designed in accord-

ance with 10 CFR Part 50, Appendix A, GDC 2, 4, and 5, NRC Regulatory
|

Cuide 1.29, IEEE 387-1977, and applicable codes. Each engine has its

own independent Diesel Generator Combustion Air Intake and Exhaust

System.

* Supplemental data to be submitted.

4
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9.5.8 The Diesel Generator Combustion Air Intake System consists of a fil-

ter, silencer, flexible connection, adapter for connection to turbo-
.

charger intake, air intake duct connection, and interconnecting pip-

ing. The volume of intake air is sufficient to ensure continued op-

e ation under emergency renditions.

The turbocharger consists of an air compressor and a gas turbine

coupled on the same shaft. The turbocharger air aftercooler trans-

fers heat produced by the compression of combustion air by the turbo-

charger to the Jacket Water Cociing Systam.

The Diesel Generator Combustion Exhaust Gas System consists of an

cutlet adapter for the turbocharger' gas turbine outlet,'a flexible-

connection to ensure expansion protection and vibration isolation, a

muffler to reduce the exhaust gas sound level, an exhaust duct con-
,

nection, interconnecting piping, and a relief valve.

The Diesel Generator Combustion Air Intake and Exhaunt System is pro-

vided with intake air pressure and exhaust gas temperature instrumen-

tation, mounted on the engine panel.

The diesel generator. combustion air intake is 4:ovided with intake

air filters to protect the engine from Jirt or other contaminants.

The missile protected intake is located 36 ft above ground level to

minimize the intake of ground dust or debris The combustion air

intake and the exhaust are located apart so th.it dilution or contam-
.

ination of the intake air by exhaust products does not affect opera-

tion of the diesel generators. The engine exhaust is directed upward

-

-
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9.5.8 at a point approximately 35 f t higher than the intake and 55 f t hori-

'zontal from the intake, which is directed downward.

The Diesel Generator Combustion Air Intake and Exhaust System compo-

nents, excluding interconnecting piping off the engine, are designed

in accordance with IEEE Standard 387. The interconnecting piping is

constructed to quality standards equivalent to Safety Class 3 re-

quirements in accordance with hRC Regulatory Guide.l.26 and ANSI

N18.2, Safety Class 3. The Diesel Generator Combustion Air Intake

and Exhaust System is designed to seismic Category I requirements.

The Diesel Generator Combustion Air Intake and Exhaust System compo-

nents are not located near any high- or moderate-energy piping sys-

tems otcer than those serving the same diesel generator.

The scope of review of the diesel generator intake and exhaust system
I-
'

included layout drawings, piping and instrumentation diagrams, and

system descriptive information-in section 9.5.8 of the FSAR.

The basis for acceptance in our review was conformance of the design

criteria and bases and design of the diesel generator intake and ex--

! haust system to the acceptance criteria in Section II of Standard
!

Review Plan 9.5.8 and industry standards.
|

The Emergency Diesel Engine Combustion Air Intake and Exhaust System

is unacceptable because the design criteria for the piping mounted on

j the diesel engine have not been specified as noted in paragraph
!

| 9.5.4.1 of this SER. We will discuss this with the applicant and

report our findings in a supplement to the SER.*

i * Supplemental data to be submitted.
|
| r

!

|
i

3



~ . . - - . -- .-

*
.

.

.~

SAFETY EVALUATION REPORT

COMANCHE PEAT. STEAM ELECTRIC STATION

10.0 STEAM AND POWER-CONVERSION SYSTEM

i
10.1 Summary-Description

The steam and power conversion system is designed to remove heat en-

ergy from the primary reactor coolant loop via the steam generators,

and to generate electric power in the turbine generator. 'After the-

steam passes through the low pressure turbines, the main condensers1

deaerate the condensate and transfer the rejected heat to the once-

| through circulating water system which uses water from the Squaw

Creek Reservoir. The condensate is reheated and returned as feed-

water to the steam generators. The entire system is designed for the

maximum expected-energy from the nuclear steam supply system.-

-

Normal operation of the Comanche Peak plant is that the turbines and7
-

auxiliaries use all the steam from the steam generators. A turbine

bypass system is provided for each turbine to discharge up to 40% of

the main steam flow directly to the condenser during transient condi-

tions. This bypass capacity, together with a 10% reactor automatic
~

step load reduction ecpability, is sufficient to allow a 50% gener-
_

Iator load loss without tripping the reactor or the turbine.

10.2 Turbine-Generator

The turbine ' for each unit is a tandem-compound, four-flow unit con- ,

j
I 'Nsisting of one double-flow high pressure stage and two double-flow ,,

low pressure' stages. The' rotational speed for each unit is-1800 rpm,

and the nameplate rating 1,350 MVA with a 0.9 power factor. Exhaust

-steam from the high pressure stage passes through one of two-

>
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10.2 combination moisture-separator / reheaters connected in parallel before'

'enterlug the low pressure stages. The turbine generator unit is man-

ufactured by Allis-Chalmers Power Systems Inc.

.The turbine speed and load are controlled by an electrohydraulic con-

trol (EHC) system with a backup mechanical-hydraulic control (MHC)

system. Control is effected by activating hydraulic operators on the

high pressure and low pressure steam control valves. The normal'

range of speed / load control is not given. In addition to the EHC and

NHC systems, turbine overspeed protection is provided by two trip

devices that cause full closure of all turbine stop and control

valves, and steam extraction line nonreturn valves, at about 110% of

rated speed (the turbine disk is designed and tested for speeds up to

120% of rated). There are also a. number of other turbine trips

I associated with abnormalities: low bearing oil pressure; low con-

denser vacuum; excessive vibration; abnormal thrust bearing wear;

high water level in the moisture separators; manual from the main'

. control room or at the turbine;. loss of hydraulic control fluid pres-

sure; steam generator high-high level or safety injection; reactor

trip; and generator trip. Turbine trip results in the closure of all

the control, stop, and power-assisted extraction line check valves,

and the generation of a reactor trip siguc'..

Our review is based on the acceptance criteria of SRP 10.2 and is
:_

summarized below.
. ,

The applicant has provided the EHC and MHC systems for load and speed-

control during normal operation. 'Although the two systems.use

different speed transducers, they share many components, including

hydraulic fluid ccntrols.

-... - - . - . - - . . . . - . , - . - . . . . . - , . . - . . - . . _ .. . - . . - . - . . -
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10.2 In addition to the EHC and MHC systems, the turbine generator control

system includes a load rejection relay (LRR) that senses generator

load rejection and trips the control valves. The LRR is described in

Allis-Chalmers Engineering Report No. ER-601, referenced by the

applicant.

A mechanical backup Jystem is provided in the event both the EHC and

MHC fail to close the control valves on demand, and, in the case of
(
I

overspeed due to load rejection, the LRR also fails to function.

This backup system consists of two devices activated by spring-loaded

bolts on the front end of the turbine shaft. As the speed reaches

the set point at 110% of rated, the bolts move out under centrifugal'

force, causing the release of the hydraulic fluid pressure on all
t

turbine control and stop valves. Although there is no backup elec-
.

'- trical overspeed trip system as required by SRP 10.2, Part III, item 2

2d, the normal speed / load control systems, combined with the LRR,I

provide substantial overspeed protection. Aloc, the mechanical over-

speed trip system is itself redundant, in that only one of the two"

trip. devices is required to function for turbine protection.. There-
t

fore, the itaff believes that the applicant's design meets the: intent
,

of the referenced SRP for overspeed protection redundancy, cud is
T

acceptable.
| . :'

C

The applicant has outlined an inservice inspection program for essen -

tial components of the ' turbine control and protection systems. In ,

t .o

particular, each' main steam and low pressure stop and contro1' valve
~

"

is completely dismantled and inspected at least once every 40
;

months. This is consistent with SRP 10.2, Part II, item Sa.
,

.

'
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10.2 The applicant discusses numerous teste that can be performed on pro-

tective devices and valves using the automatic turbine tester (ATT).

The normal testing frequency is biweekly. This frequency of tes, ting

the high- and low pressure stop and control valves is less than

weekly as required by SRP 10.2, Part II, item Sb. However, the ATT

measures valve closure times, a feature not required by the SRP, but

which, it is argued by applicant, can result in early warning of

impending valve malfunctioning, thereby allowing less frequent valve

exercising than required by the SRP. The staff agrees with this

position and considers biweekly testing to be acceptable in this

case. The applicant will have to reduce power to less than 85% to

test the valves. We assume that applicant's test procedure will

specify remedial actions to be taken if abnormal valve closure times

are measured.
1

The adequacy of the turbine generator system with respect to Branch

Technical Positions ASB 3-1, " Protection Against Pos tulated Piping

Failures in Fluid Systems Outside Containment," and MEB 3-1, "Postu-

lated Break and Leakage Locations in Fluid System Piping Outside Con-

tainment," is evaluated in section 3.6 of this report.

t We conclude from our review of the turbine generator system and sup-

porting systems that the applicant's dasign is acceptable.

'

10.3 Main Steam Supply System

The function of the main steam supply system is to convey steam from-

-the steau generators to the high-pressure turbine and other auxiliary

equipment for power generation. Section 10.3.1 evaluates the safety _
|

related portion of the main steam system (outside of containment)

,
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10.3 which includes the portion of the system between the containment up

to and including the main steam isolation valves (MSIVs). Section

10.3.2 evaluates the non-safety-related portion of the system down-

stream of the MSIVs up to and including the turbine stop valves.

10.3.2 Main Steam Supply System (Downstream of the Main Steam Isolation
Valves)

This section of the report evaluates the non-safety-related portion

of the main steam system downstream of the main steam isolation

valves (MSIVs) up to the turbine stop valves. This portion of the

main steam system is evaluated only as it may affect the safety-

related portion of the system in the event of a main steam line break

as discussed in issue No. 1 of NUREG-0138, " Staff Discussion of

Fifteen Technical Issues Listed in Attachment to November 1976

Memorandum from Director, NRR to NRR Staff." The scope of the review

of the main steam supply system (between the MSIVs and up to and

including the turbine stop valves) included system descriptive

information in section 10.3 of the FSAR, flow charts and diagrams.

The main steam system for each unit is designed to deliver steam from

the steam generators to the high pressure turbine. The main stesa-

and turbine steam systems provide steam to their respective moisture-

separator / reheaters, main and auxiliary feedwater pump turbines, tur-

bine gland sealing system, feedwater heaters, and turbine bypass sys-

tem. .: _ '

.

f'
The applicant has provided a listing of non-safety grade valves in

i lines branching off the main steam lines downstream of the MSIVs.

Those branch lines containing normally open valves do not provide a

,,
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10.3.2 path for the rapid blowdown of a main steam line should any of the
,

'non-safety grade valves fail to close under conditions of a main

steam line break inside containment coincident with the failure of an

MSIV on another line to close (NUREG-0138, issue No. 1). The largest

of the branch lines are in the turbine bypass system which discharges

steam directly to the main condenser.

Based on our review, we conclude that the main steam supply system

downstream of the MSIVs is acceptable.

10.4.1 Main condenser

The main condenser is designed to function as a heat sink for the

turbine exhaust steam, turbine bypass steam, and other turbine cycle

flows, and to receive and collect condensate flows for return to the

steam generator. The main condenser transfers heat to the once-

through circulating water system which uses water from the Squaw

Creek Reservoir. .

The main condenser is not required to effect or support safe shutdown
;

of the reactor or to perform in the operation of reactor safety fea-'

| tures. The main condenser design includes provision for hotwell
!

storage of the condensate and feedwater systems which is enough for,

i
I approximately 5 minutes supply at design conditions. Off gas from

the main condenser is processed in the condenser evacuation system.

This system is discussed in section 10.4.2 of the SER.

|
'

| The main condenser is designed to accept full load exhaust steam from

| the main turbine, and up to 40% of the main steam flow from the
.

t

'
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It is10.4.1 turbine bypass system with a commensurate reduction in load.

also designed to deaerate the condensate to the required water

quality.

Condenser tube leakage could result in degradation of the feedwater

quality with potential for corrosion of secondary aystem compon-

The applicant monitors condensate conductivity by means ofents.

installed conductivity cells as well as periodic sampling of the hot-

well. In addition, the Unit I condenser tube-to-tubesheet joint is

monitored for joint leakage with the pressurized condensate stream

and flowmeter. Design details for this latter system are not sup-

plied. The applicant does not specify the actions to be taken when

leakage is detected.

Loss of condenser vacuum is annunciated in the control room. As the

pressure rises, the turbine automatically trips and the steam dump

valves open to permit condensation of the steam bypassing the tur-

bine.

|
The scope of review of the main condenser included layout drawings

:

I and descriptive information of the condenser in section 10.4.1 of the
t

FSAR. The basis for acceptance in the staff review was conformance
;

of the design criteria and bases and design of the condenser to the
.

|
acceptance criteria in section II of Standard Review Plan 10.4.1.

t

|
Based on our review, we conclude that the applicant has not adequate-

! ly addressed the problem of cooling water leakage into the conden-|

i

sate. Fi:.1 resolution of this matter will be reported in a supple-|

|

I

ment to this SER.
|
!
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10.4.4 Turbine Bypass System

The turbine bypass syst em (referred to as the steam dump system by

the applicant) for each unit is designed to bypass up to 40% of main

steam flow around the turbine to the main condenser. This capacity,-

together with a 10% reactor automatic stepload reduc'eion ' capability,

is sufficient to withstand a 50% generator load loss without. tripping

the reactor or turbine. The turbine bypass system is used to control*

reactor pressure as follows: (a) during the reactor heatup to rated

4

pressure; (b) while-the turbine generator is being brought up to.

speed and synchronized; (c) during power operation when-the reactor
;

steam generator exceeds the transient turbine steam requirements; and-

(d) during accident conditions.
,

The' turbine bypass system consists of 12 air-operated modulating

control valves mounted on a valve manifold. The manifold is con-

nected to the main steam lines upstream of the turbine main stop

valves, and the bypass valve outlets are piped to the main condens-

The turbine bypass valves are modulated by a signal generated by-er.
y
|

the deviation from a set point of either-the reactor coolant average|
;-

|. temperature or main steam header pressure, depending-upon the control
!

mode. They may also be operated manually.from the control room.j

The turbine bypass valves are blocked from opening on loss of main

! condenser vacuum, and fail closed upon loss of air or contro1' signal
,

to the valves. Periodic inservice tests on each valve will be per-

f

formed,

i ,
'

If the turbine bypass system fails to operate, i.e., if all valves do

not operate as desired, excessive pressure rise in the main steam

I

-
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10.4.4 generator relief and/or safety valven. The safety valves are sized

to accommodate more than the normal full steam flowrate.

The adequacy of the turbine bypass system with respect to Branch

Technical Positions ASB 3-1, " Protection Against Postulated Piping

Failures in Fluid Systems Outside Containment" and MEB 3-1, "Postu-

lated Break and Leakage Locations in Fluid System Piping Outside Con-

tainment" is evaluated in section 3.6 of this report.

The scope of review of the turbine bypass system included drawings,

piping and instrumentation diagrams and descriptive information of-

the system in sectina 10.4.4 of the FSAR. The basis for acceptance

in the staff review was conformance of the design criteria and bases

.and design of the turbine bypass system to the acceptance criteria in

section II of StenJard Review Plan 10.4.4.
r

Based on our review, we conclude that the turbine bypass system is in

conformance with the above cited criteria, it can perform its design

function, and is, therefore, acceptable.

|

|

-

m

J

'

i. ,

.



.- . .. - . . .-

#
.

.

v-

Unresolved Issues as noted in SER

s

Item SER

No. Section/Page Description

1 8/1 Site visit and report

2 8/11 Document load shedding limits in
Technical Specifications

3 8/11 Technical Specification to be sub-
mitted

4 8/12 Items 2 and 3 noted in General Con-
clusions

5 8/15 Resolution of proposed method'of
testing diesel generators '

6 8/23 Additional data to be included in
Limiting' Conditions for Operations

7. 8/24 Items 5 and 6 noted in General Con-
clusion

8 8/26 Site visit to verify physical separ-
ation

9 8/28 Clarification of protection of con-
. trol circuit. wires in containment-

~ penetration-

10 8/29 Listing valve positions in Technical
Specifications

11 8/30 Monitor applicant's option to change
commitment on valve power cut-off
switch

12 8/30 Item 10 noted.in summary statement

13 8/30 Criteria for control and identifica-
tion of jumpers

(cottd.)
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Unresolved Issues as noted in SER (centd.)
-

Item SER

Ho. Section/Page Description

14 9/2 Interface between PABX system and
public telephone company

15 9/6 Diesel engine piping criteria

16 9/6 Staff to verify that Auxiliary Sys-
tems Branch accepts diesel engine
with regard to Branch Technical Posi-,

tions ASB 3-1 and 9.5-1

17 9/7 Staff to verify that Mechanical
Engineering Branch accepts diesel
engine with regard to Branch Techni-
cal Position MEB 3-1p

18 9/9 Same as Item 15

19 9/12 Same as Item 15

20 9/13 Information about qualification of
compressor, aftercooler and air-dryer
of starting system

21 9/14 Same as Item 15

22 9/15 Lubrication oil preventive mainten-
ance program

23 9/17 Same as Item 15

24 9/19 Same as Item 15

25 10/7 Main condenser cooling water leak
into condensate

.


