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IRUfXI IIXI fKEWVMlt5BI OKOUMEP
P.o. BOX 21666 - PHOENIX, ARIZONA85036

August 28, 1981
ANPP-18786 — JMA/TFQ

cc: J. Kerrigan (w/a)
P. Hourihan (w/a)
A. C. Gehr (w/a)

Mr. R. L. Tedesco
Assistant Director for Licensing
Division of Licensing
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Palo Verde Nuclear Generating Station
Lls4 III6uIh~NI55~ /Q(PVNGS) Units 1, 2 and 3

Do'cket Nos.-STN-'50-528/529/530
File':." '..81-'056-026'.l.10

Reference:

g'lg .

Letter from R. L. Tedesco, NRC, to E. E. Van Brun , Jr.
dated June 22, 1981, subject: Request for Additional
Information — PVNGS (Reactor Systems Branch)

Dear Mr. Tedesco:

The referenced letter transmitted 85 questions from your RSB, and you asked
us to address those which concerned the PVNGS Balance-of-Plant (BOP), with
the remaining questions to be addressed on the CESSAR docket (No. STN 50-470).
Attached for your use are our responses to all of the BOP related questions
which include the following:

440.3
.6
~ 7
.8
.9

.10

.11

.14

.15

.16

.19
21

.22

.23

.24

.25

.26

.30

.31

.34

.72

.76

.77

.78

.79

.80

.81

.82

.83

.84

.85

Also, we have attached our responses to CESSAR Docket questions 440.77 and
440.82. We propose, for clarity, that these be considered 440.86 and 440.87
for the PVNGS dockets. These APS responses will be incorporated into the
FSAR in a future amendment.

Please contact me if you have any further questions on these matters.

Very truly yours

PDR ADOCK 05000528 I
('i09020263 8|0828

P,DR

EEVBJr/TFQ/av
Attachment

E. E. Van Brunt, Jr.
APS Vice President,

Nuclear Projects
ANPP Project Director
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STATE OF ARIZONA )
) ss.

COVNTY OF MARICOPA)

I, Edwin E. Van Brunt, Jr., represent'hat I am Vice President
Nuclear Projects of Arizona Public Service Company, that the foregoing
document has been signed by me on behalf of Arizona Public Service
Company with full authority so to do, that I have read such document
and know its contents, and that to the best of my knowledge and belief,
the statements made therein are true.

NQ= A~

Sworn to before me thi''' day of

Edwin E., Van Brunt, Jr'~ '

gl,
0
V la

~P4
(

k6'Zs7 1981.

o tary Public

My Commiss ion expires :
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PIGS FSAR.

APPENDIX 5A

aI A

h

o * *r a- (5.2.2)
A description of the design features which will.be used to
mitigate the consequences of overpressurization events while
operating at low temperatures is not provided in the CESSAR

System 80 FSAR. Provide a description of the features which
will be provided on the CESSAR System 80. Specific design

~ criteria regarding overpressurization protection while operating
at low temperatures are as follows:

l. 0 erator Action: No credit can be taken for operator action
for'10 minutes after the operator is aware of a transient-

.2. Sin le Failure: The system must'be designed to -relieve the.
pressure transient given a singltvgilure in addition to the -.';,:,

~

failure that initiated the pressure'ransient. a

3. ~b'1': '*h y b tel p
''asisconsistent with the system's employment.

4. Seismic and IEEE 279 Criteria: Ideally, the system should
meet seismic Category 1 and IEEE 279 criteria. The basic
objective is that the system should not be vulnerable -to a

common failure that would both initiate a pressure. transient

X ~ „~

5A-l,September,.;1981» .-,...:.,'. '- -...'7-28-81.'' Amendment 6 '.
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PVNGS FSAR

APPENDIX SA

and disable the overpressure mitigating system. Such events
as loss of instrument air and loss of offsite power must be
considered.

An al'arm must be provided to monitor the position of the pres-
surizer relief valve isolation valves to assure that the over-
pressure mitigating system is properly aligned for shutdown
conditions.

In demonstrating that the mitigation system meets these criteria,
the applicant should include the following information in his
submittal:

1. Identify and justify the most limiting pressure transients
caused by mass input and heat input.

2. Show that overpressure protection is provided (do not violate
Appendix G limits) over the range of conditions applicable to
shutdown/heatup operation.

3. Identify and justify that the equipment will meet pertinent
parameters assumed in the analyses (e.g., valve opening
times, signal delay, valve capacity).

4. Provide a description of the system including relevant P6I
drawings.

S. Discuss how the system meets the criteria.

6. Discuss all administrative controls required to implement
the protection system.

RESPONSE: The response will be provided on the CESSAR

docket.

Amendment 6 5A»2
07-28-81

September 1981
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PVNGS FSAR

APPENDIX 5A

({

Q

I! * ( Q"" "" (5.2.2)
Q

provide details of your proposed pqeoperational and initial
startup test program to show that they are consistent with the
requirements of Regulatory'uide 1.68.r gi(c response Q((i[i bs iQ(QQvidccp (QIQ~~S& ci(QciCd-gr

~oM, ~M )x +km. CESS~ s ~RESPONSE:, . l Cfnathlh~ g~~ no~ l~ g c~
,-,~, ~~+~{.d& i~ mkt~S l.E md'.,

I t 4;B.ll.e
I! * . ( Q"" ''" *

Check valves in the discharge side of the high pressure safety
injection, low pressure safety injection, RHR,. and charging

L A ~ ~ ~ ~ » ~ ~ ~

systems perform an isolation function. in that they protect low
pressure systems from full reactor pressure. The staff will
require that these check valves be classified ASME IWV-2000

Category AC, with the leak testing for this class of valve
being performed to code specifications. It should be noted
that a testing program which simply draws a suction on the low

pressure side of the outermost check valves will not be accept-
able. This only verifies that one of the series check valves
is fulfillingan isolation function. The necessary frequency
will be that specified in the ASME Code, except in cases where

only one or two check valves separate high to low pressure
systems. In these cases, leak testing will be performed at

~ "'~ Q>W944&8~=.~
each refueling after the valves hayi~gen:-exercised."'dentify

<~arri! Q Qz ~

all check valves which should be classified Category AC as per
the position discussed above. Verify that, you have the neces-

sary test lines to leak test each valve. ,Provide the leak
detection criteria that will be in the Technical Specifications.

eke~.
RESPONSE:. The following valves are classified Category AC

as described above;

Safety Injection (SI) Valves V-
p 2 1 5 2 17 g 225 p 227 g 235 g 237 s 245 s 247 g 540 p

541,542 and 543 5gzq ad 32)593
III Ye>fence- coil( hepnviM.on +e CHEAP docket &rdieek
va{veS c;{dEikisc{ or~ PC> ~iPKk are {edk ~fcdQ 7{is fVAlOS
despiri c{LZFerenc.es n! WcCd.'Whg.c{8S'iiiri.pncd/Fte> ~ /fs+
egg ~((ouis: '- *"- =": '"''""-.'"-"'-'--"' '""."-

September. 1983.- . ...., .. 5A-.3 „ , Amendment 6
07-28-81" .
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PVNGS FSAR

APPENDIX 5A

, as shaoh in Figure, &.8-4
Adequate test connections and linesphave been provided to
facilitate testing of Qe above listed va]yes. to ASME

IWV-2000 Category AC requiz'ements.. The leak detectionaf I gill~lwcriteria„wall be included in the Technical Specifications ~

Q"" "" (5A)

On page 5A-2, it ig,illd~ated that a negative Doppler coeffici-
5 A~Aent of -08 x 10 g~K~'- is assumed in the bounding overpres-

sure transient (loss of load). It is our position that over-
pressure protection of system be demonstrated without taken
credit for either doppler or moderator temperature reactivity
feedback (SRP 5.2.2, Section III.6). Reanalyze the bounding
overpressure transient without credit for doppler feedback,
demonstrating that primary system pressure does not exceed 110%
of the design pressure.

RESPONSE: The response will be provided on the CESSAR

docket.

QUESTION SA.7 (NRC Question 440.5) V (5A)

On page 5A-l, it is indicated that the worst case transient,
loss of load, in conjunction with a delayed reactor trip, is
the design basis for the primary safety valves. It is our
position that the high pressure reactor trip or second safety
grade trip signal, whichever occurs later, should be used for
sizing the primary system safety valves. Confirm that the
CESSAR System 80 safety valves are sized sufficiently to accom-
modate a reactor trip on the second safety grade trip signal.

RESPONSE: The response will be provided on the CESSAR

docket.

(0
Amendment 6. 5A-4

07-28-81
September 1981



e (5.4.7)

Palo Verde must have the capability to take the plant from full
power to a cold shutdown using only safety grade equipment, per
the requirements of BTP RSB 5-1. Address your compliance with
all provisions of that position and respond to the detailed
question below.

Question

Question

Ouestion

Question

Describe the sequence for achieving a cold
shutdown condition within 36 hours, assuming
the most limiting single failure with only
onsite power availability. Identify all man-

ual actions inside or outside containment
that must be performed and discuss'he capa-
bility of remaining at hot standby until
manual actions (or repairs) can be performed.

tQ,. If the steam generator dump valves, operators,
air and power supplies are not safety grade,
justify how you would cool down the primary
system in the event of loss of offsite power
and an SSE.

I b, Describe the sequence for depressurizing the
primary system using only safety-grade systems,
assuming a single failure. Identify all
manual actions inside or outside containment
that must be perfor'med.

'l C.. Discuss the, boration capability using only
safety-grade systems, assuming a single fail-
ure. Identify all manual actions inside or
outside containment that must be performed.
If the proposed boration method utilizes the
charging pumps (assuming a letdown line
failure is proposed), provide an evaluation

September 1981 5A.8-1
07-30-81

Amendment 6
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Question

Question

of this approach with regard to concentration
of boron source and liquid volume in primary
system.

2. Discuss the provisions for collection and

containment of RHR pressure relief valves
discharge.

3. Describe tests which will demonstrate ade-
quate mixing of the added borated water and

cooldown under natural circulation conditions
with and without a single failure of a steam

generator atmospheric dump valve. Specific
procedures for plant cooldown under natural
circulation conditions must be available to
the operator. Summarize these procedures.

Question

Question 5.

Discuss the availability of the Seismic
Category I auxiliary feedwater supply for at
least 4 hours at hot shutdown plus cooldown
to the RHR system cut-in based on longest
time for the availability of only onsite or
only offsite power and assuming a single
failure. If this cannot be achieved, discuss
the availability of an adequate alternate
Seismic Category,I water source.

What provisions 'in'atural circulation cool-
down methods have been made to account for
possible upper head void formation?

'RESPONSE: i4 VESPnSe.
~.'.01,." ~ s 1 a. .~,"-.-=.: > will be provided on

tile cEssAR Becket. Addi'h<>nell circ( f~ <+ion is PIDYiclec(

cLS Q ile~E ~

0
S/ Amendment,6 5A.8-2

07-30-81
September 1981
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PVNGS FSAR

APPENDIX 5A

(5.4.7)
Provide detailed information on the sizing criteria used to
determine the relief capacity of the SDCS suction line pressure
relief valves.

Did the version of the ASME code that the SDCS relief'alves
were sized to require establishing liquid or two-phase relief
capacity wth testing? If so, describe in detail the test,
program and results. If the liquid or two-phase relief capac-
ity was not established by test, show that the difference
between the rated and maximum required relief capacity is more
than sufficient to bound liquid and two-phase relief rate
'certainties.

((
Provide details on the alarms and indications which would
inform the operators that a SDC suction line isolation valve
has closed while the plant is in shutdown cooling. Is there
any common failure which would result in both valves being
closed while in shutdown cooling.

';,'hen LPSI pump mini flow isolation valves are closed during
shutdown cooling, what would prevent pump damage if a pressure

Ptransient were to occur which caused RCS pressure to exceed
LPSI deadhead pressure.

When the plant is in the SDCS mode, is there any single failure
which could cause the suction of both SDC pumps to be switched
from the hot leg piping to the dry sumps?

RESPONSE: ~
0

0

September 1981 5A-5
07-28-81

Amendment 6
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PVNGS FSAR

APPENDIX 5A

QUESTION 5A.10 (NRC Question 440.8) P (5.4.7)
Provide the following information" related to pipe breaks or
leaks in high or moderate energy lines outside containment
associated with the RHR system when the plant is in a shutdown
cooling mode:

l. Determine the maximum discharge rate from a pipe break, in
the systems outside containment used to maintain core
cooling.

2. Determine the time available for recovery based on these
discharge rates and their effect on core cooling.

3. Describe the alarms available to alert the operator to the
event, the recovery procedures to be utilized by the
operator, and the time available for operator action.

A single failure criterion consistent with Standard Review
Plan 3.6.1 and Branch Technical Position APCSB 3-1 should be

applied in the evaluation of the recovery procedures utilized.
RESPONSE: ~~ j Q g~f /+

@Nlrb

t

lp

jibLAeltwSWAWc4

0-. W

~i'll: .

re
o.

Amendment 6 5A-6
07-28-81
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W '* . ( Q""""" ) V (5.4.7)
Indicate whether there are any systems or components needed
for shutdown cooling which are de-energized or have power
locked out during plant operation. If so, indicate what
actions have to be taken to restore operability to the
components or'ystems.

It is the staff's position that all operator actions
necessary to take the plant from normal operation to
cold shutdown (SDCS entry) should be performed from the
control room. If the present design does not meet this
position, please commit to revise it accordingly.

~~e. yes Se. A'I// ~~Vided ~
RESPONSE:

the CESSAR docket.
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UESTION 5A.12 (NRC Question 440.10) M (5.4.7)
Provide additional information regarding the power sources
supplied to the SDCS isolation valves. The staff's position isthat a single failure of a power supply will not prevent isola-
tron o the SDCS when RCS pressure exceeds its design pressure.
Additionally loss of a single power supply cannot result in theinability to initiate at least one 100 percent shutdown coolingtrain.

RESPONSE-
t4eres.~e IAIDO (( Q PrIIIIIcted Irn 4u c~+RdIIcke+

dko~algl,
The power supply to the shutdown cooling isolation
valves is given below. Valve arrangement is shown on
figure 6.3-1.

Train A: UV-655 (Note 1)
UV-653 (Note 3)

'1
UV-651 (Note 1)/

Train B: UV-656 (Note 2)
UV-654 (Note 4)
UV-652 (Note 2)

I ~ = ~

NOTES:
wants A

Fed from~Class IE MCC E-PHA-M35- '-,. =

i4 3RFed from>ClaWs IE MCC E-PHB-M362.

3. Fed from Class IE Channel C battery through Class IE
Inverter E-PKC-N43

4. Fed from Class IE Channel D battery
Inverter E-PKD-N44

through Class IE
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PVNGS PSAR

QUESTION 6A.28 (NRC Question 440.11) M (6.3)

(y

Discuss the provisions and precautions for assuring proper
system filling and venting of ECCS to minimize the potential
for water hammer and air binding. Address piping and pump

casing venting pro'visions and surveillance frequencies.

RESPONSE: The safety injection piping will be maintained
filled with water. This will minimize the potential for
water hammer. All piping is provided with high point vents
and low point drains. The centrifugal pumps are vented
through their discharge pipes. The pumps use a casing
drain for draining. The containment spray headers will be
maintained full up to elevation 115 feet. The safety
injection pumps will be tested monthly to satisfy the
requirements of ASME XI. To assure a full system,
procedures will be developed ensuring proper inspection of
key points at sufficient intervals.

'~>r&%f*--

-''I,

Ah

September 1981 *" 6A.28-1
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PVNGS PSAR

(6.3.3)
Section 6.3.3.2.2 states that the worst single failure for
the large break LOCA is the failure of one of the low pressure
pumps to start which will result in a minimum amount of safety
injection water available to the core. Explain why the single
failure of a diesel generator, which results in loss of one
HPSI train and one LPSI train, is not the worst single failure
for the large break LOCA with respect to the amount of safety
injection water available to the core in post LOCA operation.

RESPONSE: The response will be provided on the CESSAR

docket.

(y

September 1981 6A.29-1
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PVNGS FSAR

0
OUESTION 6A.30 (NRC Question 440.13) ~ (6.3)

Identify all ECCS valves that are required to have power
locked out and confirm they are included under the appropriate
Technical Specifications, with surveillance requirements
listed.

RESPONSE: The response will be provided on the CESSAR

docket.

(y

(0
September 1981

™ 6A.30-1
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PVNGS FSAR

i

(y

APPENDIX 6A

(6.3)
Consideration should be given to the possibility that local
manual valves (handwheel), could go undetected in the wrong
position until a postulated accident occurs. Appropriate
administrative controls or valve position indication are
examples of methods to be considered to minimize this possi-
bility. Provide a list of .all critical manual valves and
address the actions that will be implemented to assure all
critical valves are properly positioned.

Identify all manual valves which have locking provisions.
It is our position that limit switches which enable valve
position to be indicated in the control room should be installed
on all manually operated and normally locked ECCS valves.

In addition a recent event (Docket 50-320, LER 78-20/3L, 4/21/78)
has brought to our attention that the automatic operation of
some motor operated valves can be disabled when the manual
handwheel pins are engaged. Identify all critical motor operated
valves associated with the CESSAR 80 design that have this design

eature and describe the controls and procedures utilized to
prevent the inadvertent disablement of the automatic operation
of these valves.

RESPONSE:

V P

The res)use uFill he. psvided oq ge, CESSANT. Jackal..

September 19 81 -
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PVNGS FSAR

(6.3)

Identify the plant operating conditions under which certain
automatic safety injection signals are blocked to preclude
unwanted actuation of these systems. Describe the alarms
available to alert the operator to a failure in the primary
or secondary system during this phase of operation and the
time available to mitigate the consequences of such an
accident.

RESPONSE:

~

~

The response will be provided on the CESSAR

docket.

(y

(0

September 1981 'A.32-1
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PVNGS FSAR

Q"" ""
The information in the CESSAR 80 FSAR regarding post-LOCA
passive failures is not complete. It is the Reactor Systems
Branch position that detection and alarms be provided to alert
the operator to passive ECCS failures during long-term cooling
which allow sufficient time to identify and isolate the faulted
ECCS line. The leak detection system should meet the following
requirements:

Identification and justification of maximum leak rate
should be provided.

2.

3.

Maximum allowable time'or operator action should be
provided and justified.
Demonstration should be provided that the leak detection
system will be sensitive enough to initiate (by alarm)
operator action, permit identification of the faulted
line, and isolation of the line prior to the leak creating
undesirable consequences such as flooding of redundant
equipment or excessive radioactive fluid. The minimum

time to be considered is 30 minutes.

4,

5.

It should be shown that the leak detection system can
identify the faulted ECCS train and that the leak is
isolatable.

">Ax~'r'$c+pas~iM 8+4/.v ~:.
The leak detection system must meet the following standards:

a. Control Room Alarm

b. IEEE 279-1971, except single failure requirements

RESPONSE:

[gNRC

(0
3. The level instrumentation is mounted in each safety

injection pump room sump. This provides a high water
level alarm in the control room after an accumulation
of 3.5 gallons

September 1981 '~ '" Amendment 6

of water in the sump. Each safety
t ~
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PVNGS FSAR ~. lb.

injection pump room sump high water level alarm is a

IE annunciation in the control room. This level is
sufficient to provide isolation of the leak by
appropriate operator action within 30 minutes. =This
action will consist in part of shutting suitable
isolation valves to stop the leak. This action will
also include steps to isolate the leaking train.
The safety injection leak detection system consists of
individual level switches in each train pump room.

Individual control room IE annunciation windows enable
identification of the leaking train. See 6A.18.3 for
leak isolation methods.

5. The safety injection leak detection system consists of
a IE (safety grade) switch in each pump room for each

'rain of the:

High Pressure Safety Injection Pump

Low Pressure Safety Injection Pump

Containment Spray Pump

Each level switch actuates a IE annunciation in the contro
I

room The trai.n "A" pump~ooma are monitored by channel "A"

instrumentation powered by Ciass IE power. The train BII II

pump room are onitored by channel "B" instrumentation
~~@

powered b ass IE power. The system complies with IEEE

Standard 279-1971 except for single failure requirements.

Fu@ 4 [(6'tISiasaPI= Ynkiek'bai rieonid'or S
l'd-O'- desi|i RU I"<5-

~ <+p g imo„;tai. qoI,[e yes reteerep Sou 44m essachaJ glgrahbn

k„,g ~~g~e areas subg~d A J~kQ< M~ csF Y'Qcin~l+'bg

n~ o+ ytpiyiI. /ohioan 6ensHiisitfes are. chvcr'bed''
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PVNGS FSAR

(6.3)
The acceptance criteria in the Standard Review Plan for
Section 6.3 states the ECCS should retain its capability to
cool the core in the event of a single active or passive
failure during the long-term recirculation cooling phase
following an accident. Demonstrate that CESSAR 80 ECCS

design has this capability.
RESPONSE: The response will be provided on the CESSAR

docket.

(y

.0

September 1981
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PVNGS FSAR

Q"" "" (6.3)
A reported event has raised a question related to the
conservatism of NPSH calculations with respect to whether the
absolute minimum available NPSH has been considered. In the
past, the required NPSH has been taken by the staff as a fixed
number supplied through the applicant by either the architect
engineer or the pump manufacturer. Since a number of methods
exist and the method used can affect the suitability or
unsuitability of a particular pump, it is requested that the
basis on which the required NPSH was determined be branded
{i.e., test, Hydraulic Institute Standards) for all the ECCS

pumps and the estimated NPSH variability between similar pumps
including the testing inaccuracies be provided.

RESPONSE: The response will be provided on the CESSAR

docket.

(y

September 1981 6A.35«1
07-30-81
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PVNGS FSAR

QUESTION 6A.36 (NRC Question 440.19) M
Provide the basis for ECCS lag times. Are these times
calculated or verified by test. If calculated, are they
verified during preoperational tests, and periodically
reverified?

RESPONSE:

(6.3)

Tje response Mi>y g mv(d~ en As ~~4/4 docket'nQdi'An,
'pvaa5 ~ill veri g

ECCL (q 4'e<s d rIw~

Preo]e,ra&.one[ mesh'gi P4S<.

September 1981 6A. 36-1
07-30-81

Amendment 6





PVNGS FSAR

(6.3)
Provide in the Technical Specifications, (1) the range of
nitrogen cover gas pressure for the SIT, and (2) the ECCS

pump discharge pressures.

RESPONSE: The response will be provided on the CESSAR

docket.

(y

,
~

September 1981 6A.37-1
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PVNGS FSAR

!! ! !!" (6-3)

(y

Provide a time reference for each action in the sequence of
action included in the changeover from injection to recircula-
tion. Indicate the time required to complete each action and
what other duties the operator would be responsible for at
this point in the accident. How much time does the operator
have to assure that the system is realigned to the recirculation
mode before RWST water is exhausted if the RWSP isolation valves
are not closed? Consider the required pump NPSH in your
response.

If the operator fails to close the RWST isolation valves,
demonstrate that the HPSI will continue to adequately cool
the core during the recirculation mode.

RESPONSE:

The response will be provided on the CESSAR docket.

rgb'('t(b(ta/ (hgr~l(b(! ir ll!e<l~ ~ 4/(o(s(s'.

A 5 !

I''ltdd((s(.!)cDvev A~ J4 $4+ ('he& ~see $ ~ ~Vs!Jg/j+
(v(orb occurs (suk eel(&~lu~ vecirculuhbn o~A'an zrjwol.
Tt!ee@q /~ os ~co~q~ pol(sp>n volves (s Qe'se~M.~ o~n o4 ~e. v(slves, ~ o

v tv«. T4. eioz~. of e g.Lc(v. ((ohAw v~lv

!l ~(ss f4Conhwl,YE6%~~- gll de(cn'
pp seco~'ds Z,+.shing Q sso/e4 ~~ cjas~~ o~~e.
vts(ve5 is No& pH~MD~ 4)!- ~ ECCS QrlorlNA(!ce!!
+omar+ ~ phgr @ (srmqc~~+ok~gvjl i> re44><
Q ~ CCATS t(c(s(spS KCLukS drueibg (cj~ &~ +t!s, P~
once ~ ceo +w tee(1 ~M's( volts(sre.cspe(s

r !
4'

September 1981 6A.38-1
07-30-81

Amendment 6





~ II

The reactor operator will be performing those actions tb~t
tare required to be performed on the control panels. His

actions will be guided by emergency procedures that will
indicate what actions are required to be accomplished to
correct or restore those parameters to minimize the con-
sequences 'and severity of the accident.

t
IAfter preparation of the emergency procedures, PVNGS will

perform a walk through of the procedure on its simulator
and verify the operator has enough time to complete all
required actions.
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PVNGS FSAR

Q (6.3)
Recently, another plant has indicated that a design error
existed in the 'sizing of their RWST. This error was di'scovered
during a design review of the net positive suction head require-
ments for the containment spray and residual heat removal pumps.
The review showed that there did not appear to be sufficient
water in the RWST to complete the transfer of pump suctions
from the tank to the containment sump, before the tank was
drained and ECCS pump damage occurred.

It was reported that in addition to the water volume required
for injection following a LOCA, an additional volume of water
is required in the RWST to account for:
1. Instrument error in RWST level measurements.

0
2. Workin allowance to assure that normal tank level is

sufficiently above the minimum allowable level to assure
satisfaction of technical specifications.
Transfer allowance so that sufficient water volume is
available to supply safety pumps during the time needed
to complete the transfer process from injection to
recirculation..

4. Sin le failure of the ECCS system which would result in
larger volumes of water being needed for the transfer

~'." *<~fg~K"'g
process. In this situation, 'the Aors't single failure
appears to be failure of a single ECCS train to realign
to the containment sump upon low RWST signal. This
result in the continuation of large RWST outflows and

reduces the time available for the manual recirculation
switchover, before the tank is drawn dry and the operating
ECCS pumps are damaged.

5. Unusable volume in the tank is present because once the
tank suction pipes are reached, the pumps lose suction
and any remaining water is unusable. Additionally, some

September 1981'-" -:- "-- ' 6A.39-1
07 3P-81.
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PVNGS FSAR

amount of water above the suction pipes may also be
unusable due to NPSH considerations and vortexing
tendencies with the tank.

Preliminary indications are that approximately an additional
100,000 gallons of RWST capacity were needed to account for
these considerations. It is our understanding that the design
parameters for instrument error, transfer allowance and single
failure have changed since the original sizing of the tank.
In light of the above information, discuss the adequacy of
your Refueling Water Storage Tank. Provide a discussion of
the necessary water volumes to accommodate each of the five
considerations indicated above. Justify your choice of
volumes necessary to account for each consideration. Provide
drawings of your RWST, showing placement and elevation of tank
suction lines, and level sensors. Also, provide operator
switchover procedures for aligning to the recirculation mode,
with estimates o'f the time required for each action.

INST RESPONSE:

Amendment 6 -'- 'A.39-2 '-

07-30-81
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PVNGS FSAR

.23
tt * . ( Q"""" l4)~ (6.3)

Provide a discussion on specific methods of detecting, alarming
and isolating passive ECCS failures during long-term cooling
to include valve leakage. Show that there is sufficient time
for the operator to take corrective action and maintain an

acceptable water inventory for recirculation. [1] Justify the
basis for the assumed leak rates. [2] Describe how the con-
taminated water would be handled if one ECCS train must continue
to operate with a leak.

RESPONSE:

1. The response will he provided on the CEss(d( docket. Q((((('hns(
diSacQ<'On jS pevide4 iH +e. ~fenre. Q htkC Qukf4'Oe 440s i(a ~

2. The leakage from the valves within the auxiliary
building 'collected in radwaste sumps at the
lowest building elevation of 40 feet. From this

CO Vl
point, the wast~e'he pumped to the li((uid
radwaste system (LRS) for processing.

WQV N((( Yg(Ve, (enate. (s ~~y(gp(-ed
('( sginiWic((nt- ehev co~(a r-sk. W -Ht(
~~|«e(-GS %(icireide,~fifiaL in
+km res'P)hie+.NIPC Qudrki>p ~O. ((g.—

September 1981 6A.40-1
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PVNGS FSAR

Assume a maximum passive failure flow rate of 50 GPM in each
ECCS pump room and discuss the ~effects of the passiVe
ailure to each ECCS pump operation, and demonstrate that

adequate protection is provided for ECCS pumps from possible
flooding .

RESPONSE :

The S IS pumps are located at elevation 40 feet of the
Auxiliary Building . Each pump is housed in a separate
Seismic Category I reinforced concrete compartment .

me. oP-
The leakage within each compartment is routed to< two
separate train-related sumps. Each sump has its own

pump. The embedded drain piping from each pump room

to the respective sump is built to ASME Section III,
Class 3 requiremerts. Each sump pump is capable of
pumping 50 gal/min. 74 evermore z f4~ tZY < 40 4~f~I
qgcc4 4o CCCS Pu ) ogeglq.

0
September 1981
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PVNGS FSAR

(6.3)
In the event of early manual reset of the safety injection
actuation signal (SIAS) followed by a loss of offsite power
during the injection phase, operator action may be required
to reposition ECCS valves and restart some pumps. The staff
requires that operating procedures specify SIAS manual reset
not be permitted for a minimum of 10 minutes after a LOCA.

Provide the administrative procedures to ensure correct load
application to the diesel generators in the event of loss of
offsite power following an SIAS reset.

r

RESPONSE:

$ . '0 ) y ~ n e

hg ~

T ha SIA3 can onl be rase~ when +Ac inikiaking paruso(ers have
cleav-ed. If g f 5 upere. rese4, +km We. c,andiko~s mou,ld
b'av~ beau vesk~+ novice( ~na. VAa sake in ed>~ cycle~
uio~ltI(. >of be in +4. i~jeckbn unn4 bc'+ We,-Q inJeck'oe

pu~ts ux)alA conti nue'+o .operate until Individ'uag sh~+
oQ +e g fol '~

pgggg Ncec(ares ~~ (( provjd8 'st c'(elf 'ikgnnebo< +o

~+ ~ q ~ can &kedge.fvo~ achlM fo V<sh>re~ b(a,y+o a ~~ condHfon. A S'IAZ col'l(nofbe reset
ccgless. ~ ~y. gas detef1einzZ +4+ csNdiA&s
-]+is ac%>e . J.~ ao(di5'on~ +Wng f>raced'ares cubi'l( sp'«'$
~Q 5(AS unanua/ resetnoJ 'be permitted Ar~
sni~ vn~m 'oF'O n inures aMr a. L.< A ~

~kana J JJ, procec(ures cubi(l be pv<'d~ + co@ +~b o4

~e dlese( Merci(crt (lese.proMutes ~il l ensure

+4 diese are corred (y (oared'nd«1>p ~vi»g ~ 'v~
o( (~ss,g oA'Ag» po~ev +i(gcuey a. SIAS res<~.
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PVNGS FSAR

QUESTION 6A'.43 (NRC Question 440.26) ~ (6.3)

Describe the instrumentation for level indication in the con-
tainment emergency sump. Also, provide detailed design drawings
of the containment emergency sump including the, design provisions
which preclude the formation of air entraining vortices during
recirculation cooling. Confirm that the containment emergency
sump design meets the requirements of Regulatory Guide 1.82.

RESPONSE: Containment level instrumentation is provided to
ensure there is sufficient net positive suction head (NPSH)

for the safety injection pumps and to verify that essential
equipment is not flooded. The range provided is from plus
6 inches above the sumps to plus 6 inches above the maximum

flood level. A total range of eleven feet is provided in
the control room. This safety-grade instrumentation is
redundant, physically separated, environmentally qualified
to post-LOCA environment, seismically qualified to function
during and following a safe shutdown earthquake (SSE) and

powered from redundant Class IE sources. The containment
emergency sumps and screens are designed in full compliance
with NRC Regulatory Guide 1.82, Revision 0. The,sumpsale
hydraulic performance was tested on a one-to-one>model in
a hydraulic laboratory. As a result of the tests, a

Avocced
special vortex breaking cage will be installed<~the
safety injection sump suction line inside each sump.

The tests have shown that the hydraulic performance of
the sump is satisfactory with the vortex breaking cage
installed. Further information on the model study is

t
contained in the transcript to the Containment. Systems

Independent Design Review submitted under PVNGS transmittal
letter ANPP-18147, dated June 4, 1981.

~i~ y~~)e,.g «Qyg 44e. vniniegw level @< NP% ~%"~"e~~.
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0 (6.3)

Recent plant experience has identified a potential problem
regarding the operability of the pumps used for long-teW
cooling (normal and post-LOCA) for the time period required
to fulfillthat function. Provide the pump design lifetime
(including operational testing) and compare to the continuous
pump operational time required during the short- and long-term
of a LOCA. Submit information in the form of tests or
operating experience to verify that these pumps will satisfy
long-term requirements.

RESPONSE: The response will be provided on the CESSAR

docket.

4
September 1981 6A.44-1
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Amendment 6
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»" '* " < Q"" "" (6.3)
Describe the means provided for ECCS pump protection including
instrumentation and alarms available to indicate degradation
of ECCS pump performance. Our position is that suitable means

should be provided to alert the operator to possible
degradation of ECCS pump performance. All instrumentation
associated with monitoring the ECCS pump performance should
be operable without offsite power, and should be able to
detect conditions of low discharge flow.

RESPONSE: The response will be provided on the CESSAR

docket.

~ '''». 'r

September 1981 'A.45-1 ";.
07-30-81
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(6.3)

Describe the instrumentation available for monitoring ECCS

performance during post-LOCA operation (injection mode and
recirculation mode) .

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981
" 6A.46-1
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QUESTION 6A.47 (NRC Question 440.30) ~ (6.3)
Provide a commitment that Palo Verde will perform preoperational
and startup tests to meet the requirements of Regulatory
Guide 1.68 and 1.79.

RESPONSE:

(y

BUNGS uii[{ Per4rw preqera4o~~( ai d'+rtup
+ebs 6 ni~ +c. reguireini.~ of'ojule+ 6uiles

(,68 «»it (.7 '( as oak(i ne8'i'n CELLAR. E4a(itei I+

&desks in CKSSRRscc.(iead .F"llhJ&5 PSALM 'Cke]fei-

l+ Ar ~esB ou6ide ef'C~kR. Scope.

(0
September 1981 6A.47-1

07-30-81
Amendment 6
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(6.3)
Provide a commitment that Palo Verde will perform tests of
ECCS as installed to confirm that the actual ECCS flow rates
are greater than the values assumed in the LOCA analyses.

RESPONSE: (

as descr(kd i> CK»QP, CQ+ I'

pg<Gs eilI )er4~ $ e»k» og ECcS<ko

Col(ire, WV ~ acta( ECcS 4(o~ "a~c~

qn cIrmk« ~ Qe value~ cU$'~>'~ i~

+Z LOCQ a~a(~ye~. d~riJ~ a I repen
o e

0e~9~
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APPENDIX 15A

QUESTION 15A.4 (NRC Question 440.32) (15.0)

Expand Table 15.0-6, the list of single failure considered in
transient and accident analyses, to include the following:

one primary safety valve stuck closed

one secondary safety valve fail to open or fail to close

loss of offsite power

failure of one diesel to operate (for the events with
loss of offsite power being treated as a consequential
result of the event).

failure to achieve fast transfer
RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.4»1
07-30-81
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QUESTION 15A.5 (NRC Question 440.33) ~
APPENDIX 15A

(15.0)

For all analyses of transients with concurrent single failures,
provide a reference to the sensitivity study which shows that
the failure selected is the worst case single failure.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.5-1
07-30-81
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APPENDIX 15A

(15.0j

Confirm that during the preoperational or startup test phase
you intend to verify the valve discharge rates and response
times (such as opening and closing times for main feedwater,
auxiliary feedwater, turbine and main steam isolation valves,
and steam generator and pressurizer relief and safety valves)
to show that they have been conservatively modeled in the
Chapter 15.0 analyses.

RESPONSE:

pgghg;<pezeLs $ ~ v'er,f~ v-esIM~e

g who~ Mk Wy h~ve- b«~ co~sevvaj'ivel

+>ele(~e6i,'g ( pc</e'er l 5. Q Qwzlqsek dun ng

pyeofera bva e5

as described iw CGGSAK. C4gev I+ Zv valves

wi4Atn f4-cE.S5hp. sc'op~ a 8 pV~~ F3/b~

Ch~l,~ [g ~ valves ouhrde+4 .<<Ki% scribe.

September 1981 15A.6-1 .

07/30/81
Amendment 6



('



PVNGS F SAR

APPENDIX 15A

QUESTION 15A.7 (NRC Question 440.35) ~ (15.0)

The method that you have used for calculating the amount of
failed fuel after an accident has not been approved. It is our
position that fuel failures be recalculated using the criteria
hat any fuel rod which has a CE-1 DNBR less than the minimum

DNBR value determined in Section 4.4 fails. Radiological con-
sequences should be calculated accordingly.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.7-1
07-30-81
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OUESTION 15A.S (NRC Question 440.36)

APPENDIX 15A

(15.0}

Verify that for each transient analyzed in Chapter 15, if
operator action is not discussed then no operator action is
required. In particular, consider events in which the ECCS is
actuated or RCP trip would be required based on present
procedures.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.8-1
07-30-81

Amendment 6
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APPENDIX 15A

(15.0)

For each accident, discuss non-safety grade equipment, which was

assumed to operate and could result in the transient becoming
more severe or verify that no non-safety grade equipment operat-
ing would produce a more severe transient. For example, the
pressurizer heaters being energized for a transient resulting in
high RCS pressures could tend to worsen the effects of the
transient. Likewise, pressurizer spray could be deterimental
for a transient resulting in low RCS pressure.

RESPONSE: The response will be provided on the CESSAR

docket,.

September 1981 15A.9-1
07-30-81

Amendment 6
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APPENDIX 15A

(15.0)

Plant operators are instructed to trip the reactor coolant pumps
(RCPs) during ECCS actuation. Fo'r a steam line break, prippi'ng
of the RCPs at varying times into the transient has not been
addressed. Demonstrate, by analysis or otherwise, that the
consequences of tripping the RCPs during a steam line break
transient are bounded by the, analyses already performed.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.10-1
07-30-81

Amendment 6
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UESTION 15A.11 (NRC Question 440.39) M
APPENDIX 15A

(15.0)

One of the key parameters in LOCA analyses is peak clad temper-
ature ~ For non-LOCA transients, minimum DNBR (departure from
nucleate boiling ratio) is of primary importance. For those
transients analyzed in Section 15 of the FSAR, provide graphical
output of the DNBR as a function of time.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.ll-l
07-30-81

Amendment 6
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0 UESTION 15A.12 (NRC Question 440.40)~
APPENDIX 15A

(15.0)

As part of the CESEC review, the NRC intends to perform audit
evaluations of feedwater line breaks, steam line breaks, and

large- and small-break LOCAs (as part of the FSAR and TNI Action
Plan Item II.K.3.30 and II.K.3.31 reviews). In order to perform
these audits, we require the following data, as outlined in the
"PWR Information Request Package."

RESPONSE: The response will be provided on the CESSAR

docket.

C)

September 1981 15A.12-1
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QUESTION 15A.13 (NRC Question 440.41) ~
APPENDIX 15A

(15.0)

The current CESEC model does not properly account for steam
formation in the reactor vessel. Therefore, for all events in
which (a) the pressurizer is calculated to drain into the hot
leg, or (b) the system pressure drops to the saturation pressure
of the hottest fluid in the system during normal operation, we

require the applicant to reanalyze these events with an accept-
able model or otherwise justify the acceptability of Palo Verde
Chapter 15 analyses conclusions performed with CESEC.

RESPONSE: 'The response will be provided on the CESSAR

docket.

September 1981 15A.13"1
07/30/81
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APPENDIX 15A

UESTION 15A.14 (NRC Question 440.42) (15B)

Figure 15B-19 shows the primary system pressure exceeding 110%

of the design pressure. This figure also indicates a substantial
pressure differential between the pressurizer and reactor vessel.
The standard review plans typically limit the pressurization of
the RCS to 110% of the design pressure. However, the ASME pres-
sure vessel code permits exceeding the 110% limit to approxi-
mately 120% for very low probability events. The NRC will accept
the limiting pressurization transient (i.e., feedwater line
break) as calculated for System 80 if we can be assured that the
analysis performed is conservative and that a small break in the
feedwater line is a very low probability event.

As such, we request the following information be provided:

(1) Verification of CESEC to predict pressurization transients.
This should include the developed pressure differential
across the pressurizer surge line.

(2) Demonstrate that the probability of a small break in the
feedwater system is not significantly more probable than
the large break. Include the consideration of ancilliary
line breaks.

(3) Section 15B.3 references a sensitivity study for RCS

overpressurization transient to plant initial conditions.
Provide the results to this study in graphical form.
Specifically, include DNBR and pressure as a function of
time.

(4) It is expected that increasing the break area for a feed-

water line break would increase the degree of primary system

pressurization. A larger break area should result in an

earlier loss of heat sink and corresponding higher decay

heat for system pressurization. Figure 15B-1 indicates
that the limiting feedwater line break is not a doubleended

C

September 1981
15A.14-1

07/30/81
Amendment 6
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APPENDIX 15A

guillotine break (1.4 ft ), but a 0.2 ft break. Provide2 2

greater details as to why this occurs. Is this behavior
considered realistic or a consequence of a modeling assump-
tion? Provide additional graphical explanations, including
heat transfer coefficient, heat flow, secondary side inven-
tory, all secondary side flow rates, and any additional
data required to demonstrate the reasons for the 0.2 ft
break being the limiting break size.

(5) Figure 15B-10 provides the relationship between the maximum

RCS pressure to initial steam generator inventory. Provide
additional information which explains in detail functional
behavior of this curve. Provide the RCS pressure curves
for the cases of initial SG inventory of 95,000 and

170,000 ibm. Describe the SG heat transfer occurring
throughout these events.

Page 15B-5 states: "...the initial RCS pressure can be

adjusted to provide simultaneous reactor trip signals
from high pressurizer pressure, and low water level in the
intact steam generator and hence the plateau of maximum

RCS pressure." Provide greater details of the analyses
and assumptions made in order to achieve coincident trip
signals from the pressurizer and SG.

(6) For Figure 15B-ll (and page 15B-6), how does raising the
degree of feedwater subcooling increase the maximum RCS

pressure? It would appear that raising the degree of
subcooling would result in a larger heat sink, and,
therefore, a lower peak pressure.

(7) What decay heat, model does CESEC use? Does .this model

assume infinite irradiation?

(8) Provide details of the core and steam generator heat
transfer models used in CESEC.

Amendment 6 15A.14-2
07/30/81

September 1981
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APPENDIX 15A

(9) Utilizing a one-node representation of the steam generator
secondary side, how is the low liquid level trip analyzed":

pressurization transients (resulting in the opening of a

safety valve or PORV) with data from experiments and
operating plant transients. Of interest is level and
pressure as a function of time. Document the assumptions
made in analyzing these tests.

(ll) Document the sensitivity of a feedwater line break with
and without loss of offsite power.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.14-3
07/30/81

Amendment 6
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APPENDIX 15A

(15B)

For the feedwater line break analysis, provide the pressurizer
liquid and mixture level as a function of time.

Provide detailed plots for the following parameters during the
initial 50 seconds of the transient:

~ ~

3.

Pressurizer Pressure

Surge line flow

Pressurizer mixture level
Pressurizer Safety Valve flow and quality
RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.15-1
07-30-81

Amendment 6
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t APPENDIX 15P

."UESTION 15A.16 (NRC Question 440.44) (15.0)

Ne require additional information regarding the steam generator
behavior during a feedwater line break. Provide the steam gen-
erator secondary side coolant inventory, mixture level, heat
transfer coefficients, energy removed by each steam generator
(Btu) and secondary side flow as a function of time.

It is our understanding that the limiting heat transfer modeling
technique utilized in CESEC assumes an approximately constant
heat transfer coefficient between the primary and secondary
systems until all the liquid mass in the secondary system is
depleted (i.e., bM = 0). It is not clear why the limiting
modeling technique was not the case where the heat transfer
was degraded as the secondary side inventory began uncovering
the tubes. Please explain.

Discuss differences in the steam generator secondary heat
transfer modeling between a feedwater line break and a steamt line break.

RESPONSE: The response will be provided on the CESSAR

docket.

I e

September 1981 15A.16-1
07-30-81
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APPENDIX 15A

UESTION 15A.17 (NRC Question 440.45) (15.1.3)

The stuck-open atmospheric dump valve analysis assumed operator
action to scram the core 1200 seconds into the transient.=
Justify the time of manual action. Provide details of the plant
symptoms which will alert the operator of the stuck-open dump

valve. When will the plant automatically scram without operator
invervention? Discuss the failures assumed in the analysis.

Question 440.41 addresses concerns with the capability of the
CESEC code to properly account for primary system voiding.
Address the concerns of this position as they related to your
analysis of the stuck-open atmospheric dump valve event.

Provide graphical output of the mass flow rate exiting the dump

valve as a function ot time.

When analyzing a stuck-open dump valve, operator action was

required to isolate the feedwater from the affected steam

generator. Justify the conservatism of time for operator
action assumed in the analysis. Wnat signals do tne operators
receive signifying that the feedwater should. be isolated? When

assuming tech-specs limits for the steam generator tube leakage,
describe how CESEC accounts for the primary to secondary mass

depletion. In the analysis, the primary system was initialized
to design operating conditions. Address the conservatism of
this assumption when compared to off-nominal tech-specs limits
and hot standby conditions.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.17-1

07/30/81
Amendment 6
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QUESTION 15A.18 (NRC Question 440.46) W
APPENDIX 15A

(15.0}

Accidents resulting in containment isolation also isolate the
component cooling water to the reactor coolant pumps. This can
potentially lead to RCP seal damage which may result in a LOCA.

Address the time availble for the operators to restore the
coolant to the seals. Has consideration been given to not
isolating component cooling water to the RCP seals on contain-
ment isolation? If pump seal integrity cannot be maintained,
evaluate the consequential failure of the pump seals for the
limiting accident.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.18-1
07-30-81

Amendment 6
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QUESTION 15A.19 (NRC Question 440.47) ~
APPENDIX 15A

(15.1.4)

Section 15.1.4.2 addresses small steam line breaks outside con-
tainment (SSLBOC). The following questions relate to thi.s
section:

(1) Justify why a SSLBOC is limited to 11.5% of full power
turbine flow.

(2) Update Table 15.1.4.2-1 to include Safety Injection Tank

(SIT) initiation time. Also, provide SIT and HPI flow as

function of time.

(3 ) During a small steam line break, the reactor core initially
responds to a load demand. What break size results in the
highest power excursion? For the limiting break size,
provide graphical output of the system pressure, core power,
and DNBR as a function of time.

(4) Explain why the liquid mass within the broken steam gen-
erator increases after 1080 seconds. Isn't the steam gen-
erator isolated? If not, why not?

(5) Why was the open dump valve accident (Section 15.1.3)
analyzed at full power and the small steam line break
(Section 15.1.4) analyzed at zero power'? Assuming a tech-
spec steam generator tube leakage of 1 gpm for both analyses,
why wasn't the resulting dosage the same?

(6) What was the single failure assumed for the small steam

line break? Justify the single failure selection as

resulting in the limiting conditions.

(7) Provide graphical output of the ECC flows as a function oi
time and indicate when boron began to penetrate the primary
system. How is the time to boron injection derived?

(8) Address the consequence of loss of AC power during the
transients analyzed.

September 1981 15A.19-1
07/30/81

Amendment 6
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APPENDIX 15A

(9) Question 440.41 addresses concerns with the capability of
the CESEC code to properly account for primary system
voiding. Address the concerns of this question as they
relate to your analysis of small steam line break outside
of containment.

(10) Provide diagrams of the reheater offlines (include
dimensions, loss coefficients, interconnections between
the steam lines). This data should be sufficiently detailed
to enable the NRC to conduct an audit of a steam line break
coincident with a failure of an MSIV to close. Provide
results for this accident (i.e., system pressure, pressur-
izer level, DNBR ratios', ECCS flows, steam generator
flows, etc.) assuming with and without loss-of-offsite
power. Address the consequence of losing offsite power
during the steam line break.

(ll) Analysis of an inadvertent opening of a turbine bypass
valve has n'ot been provided. For this accident,,will the
DNBR fall below 1.19 as it did for Waterford? If not,
discuss the differences between the plants which cause
the DNBR limit to be exceeded for one plant and not the
other. If the DNBR limit is exceeded, provide a detailed
analysis for this event.

Provide a list of all accidents (excluding primary system
LOCAs) which result in a DNBR less than 1.19.

{12) Compare the steam flow model utilized in CESEC with the
Moody slip flow model.

RESPONSE: The response will be provided on the CESSAR

docket.

Amendment 6 15A.19-2
o7-30-81
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UESTION 15A.20 (NRC Question 440.48) ~ APPENDIX 15A

(15.0)

Provide a list of transients which result in opening of the
pressurizer safety valves.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.20-1
07-30-81

Amendment 6
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OUESTION 15A.21 (NRC Question 440.49) V

APPENDIX 15A

(15.0)

The staff has been informed that the CESEC-III computer program
is best suited to analyze transients which void the'pper head
of the reactor vessel. As such, we request that the following
information be provided:

(1) Documentation of the CESEC-III code. As part of the
documentation, address the differences between the
different versions of CESEC (I, II, and III).

(2) Provide comparative analyses with the different versions
of the CESEC programs (used for licensing) to demonstrate
the adequacy of previous analyses.

(3) Provide verification of CESEC-III against plant and
experimental data for pressurization and depressurization
transients (such as the ANO-2 experiments and the
St. Lucie I cooldown experience).

(4) For those transients which result in primary system voiding,
provide graphical output of the upper head mixture level as

a function of time. Discuss operator actions/guidelines
for detecting and mitigating primary system void formation.

(5) Show, by analysis or otherwise, that the allowable cooling
rate (for cold shutdown conditions) will not result in
primary system voiding.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.21-1
07/30/81

Amendment 6
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Q"

APPENDIX 15A

'(15.0)

Do all CE steam generator designs incorporate a flow restrictor
in the steam generator outlet nozzles?

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.22-1
07/30/81
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UESTION 15A.23 (NRC Question 440.51) v

APPENDIX 15A

(15.0)

Section 15C.3.1.3.3 is confusing. Provide greater detail of
the reactor vessel mixing model. How do the various versions
of CESEC evaluate asymmetric temperatures between the loops
during a 'FWLB and a SLB (assuming with and without loss of
offsite power)'? Provide experimental verification for these
models.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.23-1
07/30/81

Amendment 6



J



PVNGS FSAR

APPENDIX 15A

QUESTION 15A.24 (NRO Question 440.52) (15.0}

Section 15C.3.3 implies that during a SLB, concurrent with
loss-of-offsite power, the reactor trips on a low DNBR Signal.
It is our understanding that CESEC does not calculate DNBR.

How is the time of reactor trip calculated?

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.24-1
07/30/81

'mendment 6
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APPENDIX 15A

i UESTION 15A.25 (NRC Question 440.53) (15.0)

The inadvertent opening of an atmospheric dump valve event is
considered as a moderate frequent event per SRP 15.1.1.- Confirm
that the analysis performed for this event in Section 15.1.3.2
is the limiting case identified by a qualitative comparison
from the events in the same category group specified in
SRP 15.1.1 (e.g., decrease in feedwater temperature, increase
in feedwater flow, increase in steam flow, and inadvertent
opening of a steam generator relief or safety valve). The
qualitative analyses for each of the events in this group
should be presented in the FSAR for staff review. Also, the
results of analyses should be presented in the FSAR for each
event with their worst single failure combination and the
limiting case is identified.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.25-1
07/30/81

Amendment 6
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APPENDIX 15A

QUESTION 15A.26 (NRC Question 440.54) (15.0)

The depressurization transients analyzed for System 80 were
conducted utilizing the CESEC-II computer program. This program
does not account for steam formation in the upper head of the
reactor vessel nor for steam formation in the primary system
after the pressurizer empties. Neglecting these effects can
result in the improper evaluation of the system pressure and

hydraulic behavior. The importance of this phenomenon was

demonstrated by the St. Lucie I natural circulation cooldown
event of June 11, 1980.

The modeling deficiency in CESEC-II described above has the
potential for providing unacceptable results for the depressur-
izing transients analyzed in the FSAR. As such, for all trans-
ients which empty the pressurizer or may result in saturated
conditions elsewhere in the primary system, the CESEC-II computer
program must be verified to demonstrate it can correctly cal-
culate svstem thermal-hvdraulic responses. The staff requires
the applicant to demonstrate the acceptability of the CESEC-II

program to properly account for the thermal-hydraulic phenomena

in question, and to demonstrate compliance with NRC regulations.
In addition, we require a description of the SESEC code's ability
to calculate the asymmetric cooldown between the intact and

broken loops. Overlay plots of the hot leg and cold leg tempera-
tures in the intact and broken loops should be provided.

RESPONSE:

docket.
The response will be provided on the CESSAR

September 1981 15A.26-1
07/30/81
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UESTION 15A.27 (NRC Question 440.55) ~
APPENDIX 15A

(15.6)

:or small-break LOCAs, containment isolation may occur. It is
our understanding that component cooling water to the RCP seals
will be isolated upon containment isolation. Demonstrate that
the RCP seals will remain intact and maintain the pressure
boundary for the duration of the accident. Address expected
RCP operation. If seal integrity cannot be maintained, seal
failure must be assumed. Discuss the maximum seal leakage
"ates based on operating experience. If the consequences of
seal failure are assumed to be covered by the analyzed break
spectrum, justify the differences in the break locations from
the locations analyzed.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.27-1
07/30/81
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(6.3)

The LOCA break spectrum analyses presented are stipulated to,
be applicable to any System 80 plant that conforms to the
interface requirements specified within Section 6.3.3. The

submittal for the LOCA analyses does not address the effects
of steam generator tube plugging. The effect of a decrease in
steam generator tube flow area is an increase in the peak
cladding temperature (when the peak occurs during the reflood
portion of the transient). If the analyses provided are
considered to support generators with plugged tubes, describe
the intent of the plugging the analyses'support and the method
used to account for the plugging. If steam generator tube
plugging was not considered, the applicant will be required
to perform additional ECCS analyses prior to operation with
plugged generator tubes. In either case, the applicant is
required to include an interface requirement on the validity
of the LOCA analysis (acceptance criteria of 10 CFR 50.46)
and the Technical Specification limit for the number (or
percentage) of allowable plugged steam generator tubes.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 6A. 49-1
07-30-81

Amendment 6
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APPENDIX 15A

OUESTION 15A.28 (NRC Question 440.57) (15.6)

In light of recent operating experiences (the St. Lucie Unit 1

natural circulation cooldown event of June ll, 1980, and
re-analyses of SAR Chapter 15 design bases events by St. Lucie
in February 1981) a potential deficiency has been identified
with the CESEC computer program and NSSS model. As the press-
urizer cools down and the system pressure decreases, steam can
form in the reactor vessel upper head due to flashing of the
hot coolant in this stagnant region. The steam bubble in the
reactor vessel upper head displaces coolant from the reactor
vessel into the pressurizer and the steam in the vessel head
will determine the system pressure. The CESEC model used for
the steam generator tube rupture event does not account for this
occurrence. Further, CESEC analyses which predict that the
pressurizer will empty, or that the reactor coolant system
saturates, 'do not appear to correctly calculate the system
thermal-hydraulic response and are not justified for use.
Tnese events are to be re-analyzed with a suitable model or
additional justification is to be provided for the CESEC analyses
to demonstrate that the computer program conservatively accounts
for the formation of steam in the reactor coolant system.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.28"1

07/30/81
Amendment 6
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APPENDIX 15A

Q"" "" '- (15.6.2)

The analysis for a steam generator tube rupture does not address
tube leakage in the unaffected steam generator. Provide an
interface requirement for the allowable steam generator tube
leakage and reference the Technical Specification limit. Confirm
the analyses were performed using this allowable limit or provide
justification why this leakage term can be excluded from the
analyses.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.29-1
07/30/81

Amendment 6
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APPENDIX 15A

UEETIQN 15A.30 (NRC Question 440.59) W (15.6.2)

The analysis for a steam generator tube rupture is for a

double-ended rupture. Provide the analyses used to determine
that this is the limiting ease. If a partial area break is
considered, such that the steam generator relief valves open
at a longer time into the transient is more primary coolant
leaked to the secondary and out the SRVs, resulting in an
increased dose rate.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.30-1
07/30/81

Amendment 6
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APPENDIX 15A

QUESTION 15A.51 (NRC Question 440.60) W ( 1 5 . 6 . 2 )

SRP 1 5 . 6 . 3 acceptance criteria requires that this event be
4

analyzed with a concurrent loss of offsite power. Provide an

analysis for the limiting case which includes a concurrent loss
of offsite power.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.31-1
07/30/81

Amendment 6
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UESTION 156.32 (NRC Question 440.61) ~ APPENDIX 15A

(15.6.2j
For the SGTR event, what prevents steam from the affected steam
generator being used to drive the steam-driven auxiliary feed-
water pump and exhausted to the environment? If operator action
is required, confirm that no credit for operator action was

given for 30 minutes, consider with your assumption for
isolation of the affected steam generator. If credit was given
for operator action in less than 30 minutes, provide justifica-
tion why this credit can be given, or reanalyze the event assum-

ing steam from the faulted steam generator is used to drive the
steam-driven AFW pump and is exhausted to the environment.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.32-1

07/30/81
Amendment 6 !8



f



PVNGS FSAk

>UR52ION 15A.33 (NRC Question 440.62)

APPENDIX 15A
W

(15.6.3,4,5j
Provide a description of the CESEC model used to model the CVCS

from the reactor coolant system to the break point. Include a

description of the environmental conditions at the break point
(pressure, enthalpy, break flow model used).

RESPONSE: The response will be provided on the CESSAR

docket.

4

September 1981
15A.33-1

07/30/81
Amendment 6
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QUESTION 15A.34 ,(NRC Question 440.63) ~
APPENDIX 15A

(15.6.3,4,5)

Discuss the single failure assumed for'hese analyses. What

analyses/evaluations were performed to justify that the- single
failures chosen were the most limiting?

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.34-1

07/30/81

Amendment 6
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APPENDIX 15A

-UESTION 15A.35 (NRC QueStiOn 440.64) (15.0j

In this section, you have selected the turbine trip without a

single failure as the limiting reactor coolant system pressure
and the limiting radiological release event for the moderate

frequent event category in the decreased heat removal by
secondary system group. However, these limiting cases were not
selected by a qualitative comparison of similar initiating
events specified in SRP 15.2.1 through SRP 15.2.7 (e.g., loss
of external load, turbine trip, loss of condenser vacuum, steam

pressure regulator failure, loss of normal AC power and loss of
normal feedwater flow). Provide a qualitative analysis in the
FSAR for each of the initiating events in the same group per
the SRP, and identify the limiting cases for the group. Provide
a detail quantitative analysis for each of the limiting cases

including the limiting RCS pressure, limiting fuel performance,
and the limiting radiological release.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981
15A.35-1

07/30/81
Amendment 6
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APPENDIX 15A

OUESTION 15A.36 (NRC Question 440.65) ~ (15.2)

In this section, you have provided the loss of condenser vacuum

with a fast transfer failure and technical specification steam

generator tube leakage as, the limiting RCS pressure and the
limiting radiological release event for the limiting fault
event category in the decreased heat removal by secondary
system group. Although,'hese limiting cases may be the
candidates for the limiting cases for the infrequent event
category in the group, they were not selected by a qualitative
comparison of similar initiating events plus a single failure
specified in SRP 15.2.1 through 15.2.7. Provide a qualitative
analysis in the FSAR for each of the initiating event plus a

single failure in the same group per the SRP, and identify the
limiting cases for the group. Provide a detailed quantitative
analysis for each of the limiting cases including the limiting
RCS pressure, limiting fuel performance, and the limiting
radiological release. Confirm that the results of the analyses
meet the acceptance criteria for these events'er SRP 15.2.1.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.36-1
07/30/81

Amendment 6
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APPEND IX 1 5A

UESTION 15A.37 (NRC Question 440.66) (15A)

Provide tabulations of the sequence of events, disposition of
normally operating systems, utilization of safety systems, and
a transient curve of primary system pressure for the total loss
of primary coolant flow event. Also provide an analysis of the
total loss of primary coolant flow with a single failure event.
Confirm that the results of these analyses meet the acceptance
criteria .for these events per SRP 15.3.1.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.37-1
07/30/81

Amendment 6
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OUESTION 15A.38 (NRC Question 440.67) ~ APPENDIX 15A

(15.3)

In Section 15.3.5 you have provided the single reactor coolant
pump shaft seizure with loss of offsite power following- turbine
trip and with technical specification tube leakage as the limiting
RCS pressure and radiological release event for the limited fault
event category. This postulated event is classified as an

infrequent event per SRP 15.3.3. Confirm that the results of
the analysis meet the acceptance criteria for these events per
SRP 15.3'.3, using the criteria stated in Question 440.35 to
calculate the amount of failed fuel in this event. State the
amount of failed fuel in the results of the analysis. Radio-
logical consequences should be calculated accordingly.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981
15A.38-1
07/30/81

Amendment 6
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I APPENDIX 15A

"UESTIGN 15A.39 (NRC Question 440.68) ~. (15.0)

Provide results of an analysis of the reactor coolant pump shaft
break as required by SRP 15.3.4 for staff review. The event
should consider loss of offsite power following turbine trip
and with technical specification steam generator tube leakage.
The criteria stated in Question 440.35 should be used for the
calculation of the amount of failed fuel for this event. State
the amount of failed fuel in the results of the analysis. Radio-
logical consequences should be calculated accordingly. Confirm
that the results of the analysis meet the acceptance criteria
for these events per SRP 15.3.4 which classifies this event
as an infrequent event.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.39-1

07/30/81
Amendment 6
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APPENDIX 15A

QUESTION 15A.40 (NRC Question 440.69) v (15.5)

In this section, you have provided the pressurizer level control
system malfunction (PLCSM) with a fast transfer failure and the
PLCSM with a loss of offsite power at turbine trip with techni-
cal specification steam generator tube leakage as the limiting
PCS pressure and radiological release event for the limiting
fault event category in the increase in reactor coolant system
'nventory group. However these limiting cases were not selected
by a qualitative comparison of similar initiating events plus

single failure specified in SRP 15.5.1 (e.g., inadvertent
operation of high pressure ECCS or a malfunction of the CVCS).

Provide a qualitative analysis in the FSAR for each of the
initiating events (with and without a single active failure)
'n the same group per the SRP, and identify the limiting cases
for the group. Provide a detailed quantitative analysis for
each of the limiting cases including the limiting RCS pressure,
limiting fuel performance, and the limiting radiological release.
Confirm that the results of the analyses meet the acceptance
criteria for these events per SRP 15.5.1.

RESPONSE: The response will be provided on the CESSAR

docket.

'September 1981
15A.40-1

07/30/81
Amendment 6
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UESTION 15A.41 (NRC Question 440.70) ~
APPENDIX 15A

(15.0)

Provide tabulations of the sequence of events, disposition of
normally operating systems, utilization of safety systems, and

all necessary transient curves for the startup of an inactive
reactor coolant pump event. The comparison to peak RCS pressure
acceptance criteria should be included in the analysis. Also
pr'ovide the results of an analysis of this event with a single
failure. Confirm that the results of these analyses meet the
"cceptance criteria for these events per SRP 15.4.4.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.41-1
07/30/81

Amendment 6
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UESTION 15A.42 (NRC Question 440.71)

APPENDIX 15A

(15.D)

You have provided, in Section 15D, the results of an inadvertent
boron dilution event without a single 'failure under plant cold
shutdown conditions. This informati'on is not sufficient. You

should provide results of analyses for all possible boron
dilution events under various plant operational modes (e.g.,
refueling, startup, power operation, hot standby= and cold shut-
down). Also provide the results of analyses of these events
with a single failure. Confirm that the results of these
analyses meet the acceptance criteria for these events per
SRP 15.5.1. In particular, the available times per operator
action between time of alarm and time to loss of shutdown margin
should be shown to meet the SRP guidelines. The results of the
analyses should be presented in the.FSAR including tabulations
of sequence of events, disposition of normally operating systems,
utilization of safety systems, and all necessary transient curves
for the events.

In your analysis, indicate for all modes of operation what
alarms would identify to the operators that a boron dilution
event was occurring. Consider the failure of the first alarm.
Provide the time interval from this alarm to when the core
would go critical. If a second alarm is not provided, show

that the consequences of the most limiting unmitigated boron
'ilutionevent meet the staff criteria and are acceptable.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.42-1

07/30/81

Amendment 6
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UESTION 15A.43 (NRC Question 440.72)

APPENDIX 15A

(15.2)

As explained in Issue No. 1, NUREG-0138, credit is taken for
closure of nonsafety-grade valves such as turbine stop valves,
control valves, and bypass valves downstream of the MSIV to
limit blowdown of a second steam generator in the event of a

steam line break upstream of the MSIV. In the Palo Verde Plant
desi n there are various flow aths located between the .MSIV and

the turbine sto valves Fi re 10.2-4 that serve various
unidentified functions. To confirm satisfactory performance
after a steam line break provide the following information, as

applicable, related to these various flow paths that branch off
between the MSIV's and the turbine stop valves:

(1) the function of the various flow paths and their
maximum steam flow

(2) the type of valves

(3) the size of valves

(4) the quality of the valves

(5) design code of the valves

(6) the closure time of the valves

(7) the actuation mechanism of the valves

(8) the closure signal including sensor

(9) quality of power sources to valves and sensors

(10) quality of air supply to air-operated valves

(11) identify the valves that will remain open during main

steam isolation

Amendment 6

In addition, provide justification or analysis that the failure
of an MSIV and the additional blowdown paths result in a less
severe accident than that analyzed in Chapter 15.

I.;g@~Won f<5P154
RESPONSE: Th~mpeaey>is contained in the amended as~~
to question 10A.9 (NRC Question 430.45).

PVNinS NeekS +inc ivCj8vfacerege(.re~ )gp~P$~ Ig
+e L~AR. V~Is3Nie.

September 1981 15A.43-1
08-04-81
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P2'PENDIX 10A

tt '" ~ .4 ~ ) (10.3)

As explained in issue No. 1 of NUREG 0138, credit is taken for
all valves downstream of the Main Steam Isolation ValVe (MSIV)
to limit blowdown of a second steam generator in the event of
a steam line break upstream of the MSIV. In order to confirm
satisfactory performance following such a steam line break pro-
vide a tabulation and descriptive text (as appropriate) in the
FSAR of all flow paths that branch off the main steam lines
between the MSIV's and the turbine stop valves. For each flow
path originating at the main steam lines, provide the following
information:

a) System identification
b) Maximum steam flow in pounds per hour

c) Type of shut-off valve(s)

d) Size of valve(s)

e) Quality of the valve(s)

f) Design code of the valve(s)

g) Closure time of the valve(s)

h) Actuation mechanism of the valve(s) (i.e , Solenoid
operated, motor operated, air operated diaphragm valve, etc.)

i) Motive or power source for the valve ar tuating mechanism

In the event of the postulated acciden~, termination of steam
flow from all systems identified abo', except those that can
be used for mitigation of the acc'ent, is required to bring
the reactor to a safe cold shut'~wn. For these systems
describe what design features )-,ave been incorporated to assure
closure of the steam shut-oui'alve(s)." Describe what operator
actions (if any) are requi'=d.
If the systems that can oe used for mitigation of the accident
are not available or ae..~sion is made to use other means to

4j Amendment 4 10A-6 May 1981
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APPENDIX 10A

shut down the reactor describe how these systems are secured
to assure positive steam shut-off. Describe what operator
actions (if any) are required.

If any of the requested information is presently included in
the FSAR text, provide only the references where the informa-
tion may be found.

RESPONSE: NUREG-0138 page 1-9 states that the probability
of occurrence of the above scenario is quite low. Page 1-10
states that the scenario is not analyzed by the staff and
need not be considered as a design basis accident. Thxs
scenario should therefore not be a design basis accident
for Palo Verde Units 1, 2 S 3.

Refer to the following P6ID's:

~ 13-M-SGP-001 (figure 10.3-1)

~ 13-M-SGP-002 (figure 10.3-1)

~ 13-M-FTP-001 (figure 10.3-3)

~ 13-M-CDP-001 ( figure 10. 4-9 )

~ 13-M-MTP-001 ( figure 10. 2-1 )

~ 13-M-MTP-002 (figure 10.2-1)

~ 13-M-ASP-001 (figure 10.3-2)

~ 13-M-GSP-001 {figure 10.4-2)

Table 10A-1 lists the information requested. The table shows

valve positions following MSIS isolation. For those valves
which remain open, the total steam flow through these valves
is 253,955 lb/h. Each auxiliary feedwater pump (AFN) has a

capacity of 484,000 lb/h. Therefore, even for the extreme
situation postulated, any auxiliary feedwater pump can
prevent the second steam generator from boiling dry.

10A-7
8-20»81

Q»O. ( tt * N4 .4 (10.4.1)

Provide a tabulation in your FSAR showing the physical character-
istics and performance requirements of the main condensers. In

Amendment 5
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Table 10A-1

FLOM PATHS ORIGINATING AT MAIN STEAM LINES (Sheet 1 of 2)
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Table 10A-1

PLOW PATHS ORIGINATING AT MAIN STEAM LINES (Sheet 2 of 2)
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APPENDIX 15A

(15.D)

Several recent LERs indicate there has been a deficiency in the
inadvertent boron dilution analysis at some plants. Provide
an analysis of the dilution event when the RCS is drained to
the hot leg.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981
15A.44-1 Amendment 6.
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UESTION 15A.45 (NRC Question 440.74)

APPENDIX 15A

(15.D)

Recently, an operating PWR experienced a boron dilution incident
due to inadvertent injection of NaOH into .the reactor coolant
system while the reactor was in a cold shutdown condition.
Discuss the potential for a boron dilution incident caused by
dilution sources other than the CVCS.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.45-.1
7 8 81

Amendment 6
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UESTEON 15A.45 (NRC Question 440.74)

APPENDIX 15A

(15.D)

Recently, an operating PWR experienced a boron dilution incident
due to inadvertent injection of NaOH into the reactor coolant
system while the reactor was in a cold shutdown condition.
Discuss the potential for a boron dilution incident caused by
dilution sources other than the CVCS.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.45-.1

07/30/81
Amendment 6



4'



PVNGS FSAR

UESTION 15A.46 (NRC Question 440.75)

APPENDIX 15A

(15.6)

Discuss the transient resulting from a break of an ECCS injection
line. In particular, describe the flow splitting which will
occur in the event of a single failure and verify that the
amount of flow actually reaching the core. is consistent with
the assumptions used in the analysis.

RESPONSE: The response will be provided on the CESSAR

docket.

September 1981 15A.46-1
07/30/81

Amendment '6
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APPENDIX 1SA

QUESTION 1SA.47 (NRC Question 440.76) ~ (15.8)

The NRC is currently considering what actions may be necessary
to reduce the probability and consequences of anticipated
transients without Scram (ATWS). Until such time as the
Commission determines what plant modifications are necessary,
we have generally concluded that pressurized water plants can
continue to operate because the risk from anticipated transient
without scram events in a limited time period is acceptably
small. However, in order to further reduce the risk from
anticipated transient without. scram events during the interim
period before completing the plant modifications determined by
the Commission to.be necessary, we have required that the
following actions be taken:

Develop emergency procedures to train operators to
recognize anticipated transient without, scram events,
including consideration of scram indicators, rod position
indicators, flux monitors, pressurizer level and pressure
indicators, prssurizer relief valve and safety valve
indicators, and any other alarms annunciated in the
control room with emphasis on alarms not processed through
the electrical portion of the reactor scram system.

2. Train operators to take actions in the event of an

anticipated transient without scram, including considera-
tion of manually scramming the reactor by using the manual

scram button, prompt actuation of the, auxiliary feedwater
system to assure delivery to the full capacity of this
system, and initiation of turbine trip. The operator
should 'also be trained to initiate boration by actuation
of the high pressure safety injection system to bring the
facility to a safe shutdown condition.

Describe how you will meet the above requirements, and provide
a schedule for submittal of the ATWS procedures for staff review.

xr.SPONSOR..

September 1981 15A.47-1
07/30/Sl

Amendment 6
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Procedures will be developed to cover emergencies and
off-normal events. -These procedur'es will provide suf-
ficient guidance to ensure that cor'rect action is taken
by the operator. ATl4S events will be covered in those
procedures. PVNGS will provide training on ATHS events
and emergency and off-normal procedures. Sufficient
information will be provided so that the operator can
determine if his actions are effective. Should the op-
erator's actions not be effective, the procedure will
contain additional action that can be taken by the op-.
erator to ensure the parameter and/or condition is re-
stored to acceptable values.

Procedures will be available for NRC
60 days prior to fuel load.

review at least
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PVNGS FSAR

(6.3)
List all ECCS valve operators and controls that are located
below the maximum flood level following a postulated LOCA or
main steam line break. If any are flooded, evaluate the
potential consequences of this flooding both for short and
long-term ECCS functions and containment isolation. List all
control room instrumentation lost following these accidents.

RESPONSE: Air-operated drain valves SIB-UV-322 and 332
are used for relieving piping header pressure to the
reactor drain tank after the reactor coolant system (RCS)
check valve test> baal aYe II0% used dehIsi 8IscIviGIaj

OpIv'e(Icosi

An air-operated containment isolation valve CHA-UV-560 is
used to isolate the reactor drain tank discharge header.
A second isolation valve is located outside containment.

Pressure instruments SIA-PT-390 and SIB-PT-391 are used
in conjunction with RCS check valve testing and can also
be used for indication of check valve leakage.

~
~erC dVE,ho In~&I

No control room instrumentation is lost. ~<effecQ ~
+vOM

1 - - |.
' f h~ Sec the Safe g injeChv~ S~S)set

September 1981 6A.50-1
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Q {6.3)

Because of freezing weather conditions, blocking of the vent
line on the refueling water tank (RWT) has occurred on at
least one operating plant. Describe design bases and features
that preclude this condition from occurring in the Palo Verde
Plant.

RESPONSE: The refueling water tank (RNT) is provided
with an eight-inch vent line that is connected to a

common ten-inch header leading to the fuel building
normal exhaust duct system. The water within the RNT

will be kept above 60F at all times. The vent is
located in the uppermost portion of the tank. The vent
pipe is routed without piping pockets that could cause
the accumulation of moisture. As the design winter
ambient temperature at PVNGS is 25F for 24 hours, plugging
of the RWT vent line is considered very improbable.

September 1981, 6A.51-1
07-30-81

Amendment 6
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OUESTION 6A.52 {NRC Question 440.79) M- (6.3)
It is our position that the SIS hotleg injection valves should
be locked closed with power removed during normal plant
operation in order to prevent premature hotleg injection
following a LOCA.

RESPONSE: Two valves in series are provided for each
hotleg injection line. Each valve is powered from a

separate power supply and is controlled by a keylocked
switch in the control room. The design meets the single
failure criterion to prevent premature hot leg injection.

September 1981 6A.52-1

07-30-81
Amendment 6
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W ( tt"'6.3)
Your sump test program described in Section 6.2.2 is not in
sufficient detail. The experimental program must demonstrate
that sufficient margin in available NPSH over that required for
each pump with all pumps at runout or maximum post-LOCA flow.
The test must demonstrate that the design precludes conditions
adverse to safety system operation. Test parameters must include:
(1) minimum to maximum containment water level, (2) minimum to
maximum safety system flow range in various combinations (this
includes transients associated with startup, shutdown, or
throttling of a train or pump), (3) random blockage of up to
50 percent of the screens and grids, (4) approach flow for each
dominant direction and combinations thereof, and (5) simulation
of break flow or drain flow impinging or originating within line
of sight of the sump and its approaches.

Ef adverse conditions are encountered, the model configuration
must be revised until an acceptable configuration is developed
and demonstrated to perform over the full range of variables.

Since you choose to conduct a model test, provide details of
the test program. Include information on the model size, scal-
ing principles utilized, comparison of model parameters to
expected post-LOCA conditions, and a discussion on how all
possible flow conditions and screen blockages will be considered
in the model tests. Whenever a reduced scale model is tested,
all tendencies for vortex formation must be suppressed. Rota-
tional flow patterns and surface dimples which might be accept-
able in full scale tests, probably would not be accepted in a

model program. Model testing must include some in-plant testing
to demonstrate experimentally that NPSH margin exists for each

pumps gcaf8.
RESPONSE: The test included a complete one-to-one~modeling
of the system. This included various flow conditions and

September 1981 6A.53-1
08-03-81

Amendment 6
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screen plugging by using a full scale model of the sump,
screens, safety injection piping, instruments, and struc-
tures in the sump vicinity. Further information on the
model study is contained in the transcript to the Contain-
ment Systems Independent Design Review submitted under
PVNGS transmittal letter ANPP-18147, dated June 4, 1981.

Tv cddlkicet, See fiPSB calculate'biq results are
Su.11iHQI aged Q(o~ -4 el/}gc'ylJfyg)c. g"4''AAlgj~~
YI1drglh ih available lip5'H (s praYide'd orer Ik-af l"efuA"Q
for ecicln p~p.
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(NRC Question 440.81) ~ (6.3)
During our reviews of license applications we have identified
concerns related to the containment sump design and its effect
on long-term cooling following a Loss of Coolant Accident (LOCA).

These concerns are related to (1) creation of debris which
could potentially block the sump screens and flow passages in
the ECCS and the core, (2) inadequate NPSH of the pumps taking
suction from the containment, sump, (3) air entrainment from
streams of water or steam which can cause loss of adequate
NPSH, (4) formation of vortices which can cause loss of adequate
NPSH, air entrainment and suction of floating debris into the
ECCS and (5) inadequate emergency procedures and operator
training to enable a correct response to these problems. Pre-
operational recirculation tests performed by utilities have
consistently identified the need for plant modifications.

The NRC has begun a generic program to resolve this issue.
However, more immediate actions are required to assure greater
reliability of safety system operation. We therefore require
you take the following actions to provide additional assurance
that long-term cooling of the reactor core can be achieved and

maintained following a postulated LOCA.
Nl. Establish a procedure to perform an inspection of the con-

tainment, and the containment sump area in particular, to
identify any materials which have the potential for becoming
debris capable of blocking the containment sump when required
for recirculation of coolant water. Typically, these mate-
rials consist of: plastic bags, step-off pads, health

C

physics instrumentation, welding equipment, scaffolding,
metal chips and screws, portable inspection lights, unsecured
wood, construction materials and tools as well as other
miscellaneous loose equipment. "As licensed" cleanliness
should be assured prior to each startup.

September 1981 6A.54-1
08-03-81

Amendment 6
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This inspection shall- be performed at the end of each shut-
down as soon as practical before containment isolation.

2. Institute an inspection program according to the requirements
of Regulatory Guide 1.82, Item 14. This item addresses
inspection of the containment sump components including
screens and intake structures.
Develop'nd implement procedures for the operator which
address both a possible vortexing problem (with consequent
pump cavitation) and sump blockage due to debris. These
procedures should address all likely scenarios and should
list all instrumentation available to the operator (and its
location) to aid in detecting problems which may arise,
indications the operator should look for, and operator
actions to mitigate these problems.

4. Pipe breaks, drain flow and channeling of spray flow released
below or impinging on the containment water surface in the
area of the sump can cause a variety of problems; for example,
air entrainment, cavitation and vortex formation.

Describe any changes you plan to make to reduce vortical
flow in the neighborhood of the sump. Ideally, flow should
approach uniformly from all directions.

5. Evaluate the extent to which the containment sump(s) in
your plant meet, the requirements for each of the items
previously identified; namely debris, inadequate NPSH, air
entrainment, vortex formation, and operator actions.

The following additional guidance is provided for performing
this evaluation.

5.1 Refer to the recommendations in Regulatory Guide 1.82

(Section C) which may be of assistance in performing this
evaluation.

5.2 Provide a drawing showing the location of the drain sump

relative to containment sumps.

Amendment 6 6A.54-2
08-03-81 September 1981
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5.3 Provide the following information with your evaluation of
debris:

a. Provide the size of openings in the fine screens and
compare this with the minimum dimensions in the pumps
which take suction from the sump (or torus), the mini-
mum dimension in any spray nozzles and in the fuel
assemblies in the reactor core or any other line in
the recirculation flow path whose size is comparable
to or smaller than the sump screen mesh size in order
to show that no flow blockage will occur at, any point
past the screen.

b. Estimate the extent to which debris could block the
trash rack or screens (50 percent limit). 'lf a blockage
problem is identified, describe the corrective actions
you plan to take (replace insulation, enlarge cages,
etc.).

c. For each type of thermal insulation used in the con-
tainment, provide the following information:

(1) type of material including composition and density,

(2) manufacturer and brand name,

(3) method of attachment,

(4) location and quantity in containment of each type,

(5) an estimate of the tendency of each type to form
particles small enough to pass through the fine
screen in the suction lines.

d. Estimate what the effect of these insulation particles
would be on the operability and performance of all
pumps used for recirculation cooling. Address effects
on pump seals and bearings.

RESPONSE:

I QR~

September 1981 6A.54-3
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1. CESSAR section 16.4.5.2.b commits to inspection of the con-

tainment prior to establishing containment integrity.

2. CESSAR section 16.4.5.2.c.2 commits to the inspection required

by Regulatory Guide 1.82 (Rev. 0) Item 14.

3. Plant procedures will require an operator to periodically check

on ECCS performance during long term recirculation cooling using

the ECCS. These procedures will provide specific guidance on

recognition and mitigation of ECCS performance degradation during

recirculation operation. They will also include guidance to alert

the operator to the symptoms of inadequate core cooling. Amended

section 6.3.1.4.H.2 refers to CESSAR Table 6.3.2-3 which provides

a list of the instrumentation available to the operator to moni-

tor ECCS performance.





PVNGS FSAR

4. No fixed pipes or drains terminate in the vicinity of
the sump.

5.1 The PVNGS design fully meets the re'guirements of NRC

Regulatory Guide 1.82, Revision 0.

5.2 Figure 6A-4 shows the location of the drain sump

relative to the containment sump.

5.3.a. Figure 6A-5 'provides the size of openings on the
screens. No flow blockage will occur beyond the screen as
all openings are larger than the minimum screen size.
5.3.b. The estimated blockage is 20%.

gg '7o
were made for up to<~ blockage.

5.3.a{1) Type 304,'stainless. steel

The model tests

5.3.c(2) Mirror insulation by Diamond Power Corporation

5.3.e{3) Attached by stainless steel buckles

5.3.c(4) Only mirror insulation is used in the containment
except for 400 feet of fiberglass insulation used on
10-in., 8-in., and 6-in. chilled water pipe. The

fiberglass insulation is manufactured by the CERTAINTEE

Company and is surrounded in every application by a

stainless steel jacket.

5.3.c(5) The model test of the containment recirculation
sump and screen included modeling vario s ye centa es of

The. maxi'~ screen Pluggihz os% Qas 5 Percent.screen plugging and Flow concixtxons.> "z e mo ex te z, report
describes in detail various test parameters. The report

~ W We HR,C.information has been submitted>as part. of the Containment
Systems Independent Design Review submitted under PVNGS

transmittal letter ANPP-18147, dated June 4, 1981. This
model test report has shown that a vortex breaking cage

Amendment 6
6A.54-4

08-00-81
September 1981



l

'



etre. l E'fhire4 ~

PVNGS FSAR ~Qlk f

needs to be installed at the suction pipe. This change
will'-be implemented. No other changes in piping or struc-

The combination of this testing and the analytical calcula-
tions for head loss of piping outside the model's scope,
prove that there is adequate NPSH at the safety injection
pumps.

5.3.d

As 4(ee zcivIace. area og -f4@: sere'eius is ciioel eg. 4'$.,
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eau l8 See i/scil'~o~+k~ ~-le~i'ii(ess sked J'acket
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APPENDIX 15A

OUESTION 15A.48 (NRC Question 440.82) ~ (15.0)

Section 15D.2.2.2 of the CESSAR System 80 FSAR states that the
loss of instrument, air event impact, on the plant systems and
components will be addressed in the applicant's FSAR.

Discuss the loss of instrument air for Palo Verde showing that
it meets the appropriate acceptance criteria'for a moderate
frequency event. Causes and potential systems interactions
should be addressed and the loss of instrument air should be
considered during all phases of reactor operation. Also,
present your plans and capability for preoperational or startup
tests to substantiate <e analyses.

(g pouts *r+inc a4wos~hcric. duanp Ya(t'cS) ~

RESPON E: The nitrogen supply system vill support the ~uf
instru ent air system for one hour qn loss of instrument

;S accomj lEshe~air This a<by prdvidzng an automatic control
valvei connecting the nitrogen system to the instrument air
system. Depletion of the nitrogen system will not. affect
any safety related systems.

Ih)SE~T 6

September 1981 15Ae48-1
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Amendment 6
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'440. 83
(II.S.1)y
Palo Verde

only

Yrur response to Item II.B.1 of NUREG-0737 requiremenXs 15 ~
sufficient. Provide the following:

1. Provide diagrams and a description of the vent discharge
vicinity. Verify that adequate ventilation is provided
and that equipment in this area is capable of withstanding
discharge of gases and liquids from the vents.

2. Mhat size are the flow limiting orifices and what are the
calculated flow rates through the vent system for both
gas mixtures and liquids at operating pressures'?

3. Provide drawings of the piping system from the vessel
head and pressurizer through the discharge paths. In

~ particular, show the location of the solenoid operated
valves and consider potential aissile hazards from them.

g ~fy)eInsIIAAyya ggpoI 8 C+LK)

SPONSE:

],~IEe iqure ~ 'y ) uI(I(p +I I( IIe [ysl/Idlg I lb + @+I + ~~ R ctNEctlNAL)
Line RC-148-BCBA-1" d'ischarges into an open area near steam
generator number 1. This area, is not rest '

dric e in any way. This
occurs at elvation 158'6" at the north 'd f thocc ' " si e o e containment.
There is adequate ventilation and there is no~g%ipment in the
area of the discharge that could be affected by system operation.
2.The flow limi i'miting orifices have a round opening of 7/32".
Anticipated flow rate is about 500 scfm.
3.Thehe system was reviewed on the plant mod 1 d 'tsea,h

d th t th - o d'bl '1
Qd so[enoId opera%-a( v+~<eSn~II~'yol Iyytf '

~

openItns> 'v,a styIIst. SwHrhes /h 4>e Inayn conti'0( resyn

tub~
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To minimize the possibility of common mode failure of solenoid

operated valves to shut when de-energized, the operation procedure

for the Reactor Coolant Gas Vent System (RCGVS) will require that
g.v8 a.uai ta.b~K

when both Trains A and B~ that one valve

powered from Train A and one valve powered from Train B will be

used to complete a vent path.
~ ~ f l
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Quesk>
Your response to Item sII.K.3e17 of NUREG0737 is not com-
plete. Provide a commitment that you vill establish a
program prior to fuel loading for data collection on
information regarding ECCS outages. The information
will.contain: (1) outage dates and duration of outages;
(2) cau'se of the outages; (3) EECS systems or components
involved in the outage; and (4) collective action taken.

es

PVNGS Res onse: gljgnsended Section II.K.3.17 of LLIR.:?:::.WjWq~~„..w tc8'. l

~~ wl)( 4 n3lfk/@ f~





p(lj~!y $
L.+18

9!PAF7

1 I . Yi.3.3.7 )11'POKT OJ4 ALJVN F'S Ot 1'1>1P{') )1{'" <'i>l>)" {'Till) 1)f''
~v'''I'.

ICENSEE REPOPT At>D 1.1'.<!1'O."J.";I) '3't".{, 111)CA) ~ S~:EC3.)'1<'''.'ll

C1ihUGES

Fosition
/

..S veral components of the emergency core cooling (ECC) sy..-l

are permit:ted by'ec)inical speci.ficatious ).o have . u).'sta»t)

outage times (e.g., 72 hours for o»e diesel-'gene..'rator; l4
for.'the HPCI system). In addition, t)iere are no q»mulativr

outage time limitations for ECC system . I.icen. ee.. should

submit a report'detai.ling outage dates a!1d lengths of out:ag""

for. all ECC systems fox the last 5 years of operation. T)»

report sho»18 also inrl11de the causes of tlute o»tages (e.g.,
controller failures, "purious isolation).

I

PVHGS Evaluation
e.sfqblis), q pro

Arizona Public Service Company will~ 'or. data

collection n.f: o~)tage dates and lengths of. outage..:>~~~ ~

cciIASR. D'0 O'A 4, Du f'og p„~
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440. 85

{II.K.3.25)
Palo Verde

only

~ ~ ~ r s t s
1 4 1'tL.

'four response to Item II.K.3.25 of NUREG-0737 states that the

|reactor coolant pump normal cooling water system (nonsafety
. grade nuclear poolina water system) is backed up by the
'ssential ~seal .during loss of offsite AC power. Describe the

r
manual action involved argf.,the manu.Q @~ Ciao rgguizsd. fpr
transferring the cooliAgsfatammpupWrss A.lso, state that
your operating procedure allows enough time to restore the
cooling water supplies to the RCP seals before you trip the
RCPs. After the RCP trip, you may still need essential cooling
water supply to the RCP seals.

f 1 'r ~ 1 s I
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~. F~)
2" ' " ("" Q""""" (6-3)

Expand your interface requirements in Section 6.3.1.3 to
include the requirement of power locked out on the SIS hotleg
injection valves in order to prevent premature hotleg injection
following a LOCA.
I

RESPONSE: The response will be provided on the CESSAR

docket. Zn addi/'GN> a.S SM~ on FS~R. Fi'v~ 4, 5 I
>
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lwjcehon isolukon valves (srA-Hv&og> 3'zl>
sz'8 H-V 409, 531 ) are poeereI o&ow seprofe. pa~el
S«pphe S.
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If the RCP tests demonstrate that the RCPs are capable to oper-
ate with loss of component cooling water supply for longer than
30 minutes without loss of function and the need for operator
protective action, safety grade instrumentation to detect. the
loss of component cooling water to the RCPs and to alarm the
operator in the control room should be provided.

The entire instrumentation system, including audible and visual
status indicators for loss of component cooling water should
meet the requirements of IEEE std. 279-1971/1974. The above
requirements should be specified in the applicable section
(e.g., Section 5.4.1 or 9.2.2) of CESSAR System 80 FSAR as

interface requirements.

RESPONSE: Redundant Class IE flow transmitters are provided
CO&Pod eqPfor each nuclear cooling water supply to the RCP~coolers.

This instrumentation provides visual and audible annuncia-
tion to the control room operator on loss of nuclear cooling
water flow. The redundant Class IE annunciators are dis-
cussed in section 7.6 and meet the requirements of IEEE

Standard 279«1971.
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