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MEMOFANDUM FOR: Robert L. Tedesco, Assistant Direcior for Licensing, Division
of Licensing, iRR

FROM: L. S. Rubenstein, Assistant Director for Core &nd Plent
Systems, Division of Systems Integration, HRR
SUBJECT: SUPPLEMENTAL SAFETY EVALUATION REPORT INPUT FOR THE CESSAR
SYSTEM 80 FDA AND THE PALO VERDE NUCLEAR GERERATING STATION,

UNITS 1, 2 AND 3

N :
As requested in your memorandum dated December 30, 1981, EncYosure 1 is the
supplemental input to the Auxiliary Systems Branchs (AS8s) safety evaluation
report concerning the CESSAR (Combustion Engineering) System 80 FDA. This input
eddresses the ACRS's concern identified in the December 15, 1881 letter involving
the need Tor a reliable shutdown heat removal cepability in view of the lack of
a direct means of rapid primary system depressurization. Our evaluation focuses
cn the three espects of this concern as follows, auxiliary feedwater system
reliebility, stecem generator integrity, and the need for additional primary
m valves to facilitate repid depressurizetion and includes input from the
or Sysiems Branch and Materials Enginecring Branch.

O e+

Enclosure 2 is the ASB's supplemental input to the safety evaluation report con-
cerning the Palo Verde Nuclear Cenerating Station, Units 1, 2 and 3. This input
jdresses the ACRS's concern identified in the Deccmber 15, 1281 letter for
ternative decay heat removal and primary system depressurization. This concern
s‘milar to that previously identified for CESSAR as Palo Verde is a CESSAR
eference plent. Enclosure 3 addresses the confirimatory item concerning the
pplicants revised response to NUREG-0612, "Control of Heavy Loads at Nuclear
ower Plants" covered in Section 9.1.4, "Fuel Handling System" of the SER.
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Note that the following ASB areas are still unresolved for Palo Verde:

1. Section 3.6.1 - Plant Design r Protection Against Postulated Piping
Failures in Fluid Systems Outside Contzinment - The applicant has not yet
provided the confirmatory subcompartment pressurizatiom analyses‘and
evaluation of the effects on safety related systems for the postulated _

auxiliary steam and CVCS letdown line breaks.
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.2, Section 9.2.5 - Ultimate Heat Sink (UH §l The applicent has not yet
responced to our concern for tornado mis.ile protection of the eccential
spray pond (UMS) spray nozzles,

we w111 report resolution of the zbove concerns in a future SER supplement.

I'n eddition, we note that the epplicant hes not yet submitted the safe shui-
Cown znalysis for fires (Appendix R, Parts 111.6 end I111.L). Ve will review
this znalysis when it is received and provide our evaluation es a secondary
review to the Chemical Engineering Erench,

GRS

L. S. Rubtenstein, Assistznt Director
for Core znd Plent Systems

Diyision of Systems Integratiion

Office of Nuclear Reactor Regulaticn
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SUPPLEMENTAL éAFETY EVALUATION
FOR CESSAR (SYSTEN 80) FDA

AUXILIARY SYSTEMS ERANCH

WN HEAT REMOVAL SYSTEM

ACRS CONCERN REGARDING RELIABILITY OF SHUTDO

In the CESSAR letter, the ACRS statited:

"In recent years, the zvailability of relizble shutdown heat

removal cepability for a wide ‘range of transients has been recog-

nized to be of great importance to safety. The System 80 cesign

dees not include capability for rapid, direct depressur.ization of

the primary system or for any methoc of heat removal immediately

after shutdown which does not require use of the steam generators.

In the present design, the steam generators must be operated for

heat removal after shutdewn when the primary system is at high

pressure and temperature. This places extra importance on the

reliability of the auxiliary feedwater system used in connection
with System 80 steam generators and extra requirements on the
i

integrity of the steam generators. The ACRS believes that special

o

sattention should be givzn to these matters in connection with any

plant ermploying the System 80 design. The Committee also believes

1 .
that it ray be useful to give consideration to the potential for
eédding valves of a size to facilitate rapid depressurization of .the

3 -
System 80 primary coolant system to allow more direct methods of

decay heat removal. The Committee wishes to review this natter

further with the cooperation of Combustion Engineering and the

NRC Staff."



{n crcer to fully respond to the concern, the staff. pesiticen is 2

_presenfed in three parts as follows: (1) auxiliary feecuater

system reliability, (2) steam generator integrity and (3) the

for 2dditional primary system valves to facilitate direct

repid system depressurization for decay heat .removal.

recard to the ACRS conceprn for "extra imprtance on the reliability

of the auxiliary feecdwater system used in conjuaction with System

80 steam cenerators”, we will require that Combustion Engineering

inclucde an auxiliary feedwater Sys{zm unavailebility acceptance

criterion as an interface in CESSAR to be satisfied by referencing

applicants for their auxiliary feedwater system designs. The

criterion will be the same as that identified in the Standard

. Review Plan (NUREG-0GE00), Section 10.4.9 for meeting General

Cesign Criteria 324, FResidual Heat Removal and 44, Cooling Water

as follows:

“"An accepteble AFWS should have an unavailability in the range

-4 -5
10 © to 10. per demand based on an zanalysis using methods and

data presented in NUREG-0611 and NUREG-0635. C(Compensating factors
such as other methods of ac-omplishing safety functions of the AFWS
or other reliable methods for cooling the reactor core during

ebnormal conditions may be considered to justify a larger unavaila-

bility of the AFWS."
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?flcsnclude that this interface acequately addresses auxiliary ”

e - '
- =-feecduzter system relisbility for CESS&R reference plants.

ACRS concern for “extra requirements on the- integrity

jon.

In recerd to the

of the steam generators™, the folleowing is the staff posit

The System 80 steam cenerators incorporate multiple cesign features
to minimize the instances of problems which have been identified
to date in operating plants - steam generators.: These Fezatures®incluce

. T 3 .
inprovenents in materials of construction and fabrication technigues.

We note that there is no operating experience 2ssociated with the

System &0 steam generators: Therefore, we know of no rezson to

impese additional requirements at this time for assuring their

integrity. If cperating experience indicates that additiocnal

requirements are warranted, we will incorporate them as necessary.

It should also be noted that the CESSAR SER (NUREG-0852) includes
discussion and staff conclusion on steam generator integrity and

certain aspects of steam generator performance as follows:

(a) Msterials and fabrication and their acceptability against

soplicable ASME Codes and General Design Criteria are:addressed

in SER Section 5.4.2.1

.
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. decay heat removal and that

(P) besign 723turgs for prevention of cdarmaging water hemrer

-

’

S %
is addressed in. SER Secticn 10.4»;

(c) Secondary water chemigstry is addressed in SER Section 10.3.1.

22sed on the above, we conclude that the integrity of the System

80 stezm cenerators is acdequate to assure their availability for

further requirements _in this area are

not necessary.

In recard to the ACRS concern for "consideration to the potential
for 2dding valves of a size to facilitate rapid depressurization

of the System 80 coolant system to allcw more direct methods of

decay heat re~oval," the following is the.staff position in this

mattere.

sed water reactors, an alternate method of decay

heat removal has been identified in the event all feedwater to the

steam generatofs is lost. This method of decay heat removal,

terred "feed and bleed, involves coolant addition to the primary
system via the HPI pumps, and liquid discharge via either.safety

or relief valves. To date, the loss of all feedwater is not am

event required to be designed for by NRC regu(ations.

~
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he present standard
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€T ET ISy sTtenm—88> does not include power-operated relijef

valves >OR e HPI tem employs the pumps with a shutoff

pressure of f s, the event of a loss of all feed-




water, the System BD design does nct have the capability to cepres~
> . - . » N
curize the prirary system to below the KPI shutoff pressires Thue,

in this design, reliance cannot be placed on "feed and bleed" for

decay heat removal.

STAFF POSITION
While the staff recognizes the potential benefits of a feed and

bleed capability, there are presently no design regquirerments or

criteria which weuld regquire CE system 80 plants to install an

‘alternate decay heat remcval system incdependent of the steam

cenerator system. The staff has recognized the need for relizble

- -on - -
cdecay heat removal. The staff acceptance crIterxa for auxiliary

reliability (as identified in SRP Section
en ategtance of the mean valxe of <he
10.4.9) is based on, probability sf—<=k of core nelt so—2—casulsl

Lo A fh ot wes i This criderien
ot feeduater transients,derived $vom WASH-1400.e¢04 has Leen
A € e A € A "—:f\ A

i — N .
reguired of Palo Verde (the first System 80 design to be licensed)

feeduwater system C(AFWS)

and will be satisfied by all future System 80 plants (refer to
Part 1 azbove). Additional mitigating features available to satisfy
the core melt risk probzbility would be evaluated on a plant speci-

fic basis. This is discus:ed further in the Palo Verde SER Supple-

ment addressing similar ACRS concerns.

Notwithstanding the present reliability requirements for AFQ systems
and overall decay heat removal capability, the staff has initiated
work on the unresolved safety issue of decay heat removal reliabil~-

ity (UST A-45).- A key element of this program will be an evaluation
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Pf }hc risk reduction tha; vould be afforded by a vieble "feed and =
.b!eed"‘:a:ability. Jf it is conclucded that a cost Leneficial
“reducttion in risk could be achieved by incorporating a "feed and
bleed"” czpability in cpera}ing plants that presently do not have

-

such 2 capability, then a backfit order would be ccnsidered.

However, until this study is completed, the staff concludes

there is no need to regquire a "feed and bleed" czpzbility be
installed in System 30 plants since adequate heat removal system
reliabﬂlify will be assured w%fﬁ*fﬁ?‘?ﬁt+t+$;—7f;nhf AFWS r{liabil-
ity criterion as an interface requirement in CE§SAR. It s the
staff position that the present AFW reliabjlityAcriterion

must be.met by applicants of the CE System 80 design. Meeting

this poesition provides a - sufficiently low probtability of core melt

for this design, and further assures a reliable decay heat reToval

capability.

In sumrary, we conclude that the CESSAR System 80 design for decay

heat removal conforms to applicable General Design Criteria and

~guidance and is sufficiently reliable to assure safe shutdown,

wtitiset—fUTTheTr TUogTTresent s
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In regcard to the ACRS concern for extra irportznce placed

- * ’

on the reliébility of the AFWS in view of the lack 91 :
ra;ﬁd, direct depressurization capability for the prirary
system, and the ACRS recommendation for a detajled
evaluation and justification for the position judged to

be acceptable, the following is the staff positicn on this

matter. ;
|
|

In the Section 22 of the Palo Verde SER (NUREG-0857) under Item .. |
o i

1T.€.7.1 of the TMI-2 Requirements, we have identified the fact ths
the zppiicant submitted an AFWS reliability study in accor=
cance with staff guidance. The staff reviewed the study and

de:erm%ned that the AFWS met the system unavailability accep-

-5 .
per demand) for a loss of all

tznce criterien (10 to 10
feeduater as a result of a feedwater transient or loss of

cffsite power initiating events. We also determined that the

AFWS design met all deterministic criteria of Section 10.4.9

of the Standard Review Plan (NUREG-0B800).

In addition, as the AFWS unavailability acceptance criterion
is derived from a risk of core melt frequency of 5 x 10-6
pPer reactor year (Reactor Safety Study, WASH-1400) considera-
tion was given to additional plant features available to brf?ge
tbe gap from the AFWS system unreliability occeptancé criterion
-4 -5 \ é
(10 to 10 "~ per demand) to the core melt frequency (5 x 107
per reactor yecd. These mitigating features include a stable grid

|
and long steam generator boil dry time (approximately 20 minutes) uhi{
|
|
|
|
|
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allows for cocperator recovery. The grid and offsite power

supply line arrangement at Palo Verde 39s comparzble te

nost cperating nuclear power plants. Thus, the freguency of

occurrence of a loss of offsite power should be eguivalent

1o the average 2ssumed in past analyses, approximately 0.2

Further, the 20 minutes of stezm

to 0.4 per reactor year.

generator water inventory after a loss of main feedwater

allows time for plant operators to restore the AFWS should
. ]

it fail initially, or restore offsite power and main feed-

Previous estimates indicate appreximately a 40%

'..'atel‘.
These

chance of restoring offsite power within 20 minutes.

features provide additional confidence that the risk of

core melt probability of S x 10 is not exceeded for an

extended loss of feedwater condition.

faced on the above, we conclude that the Palo Verde AFWS
~eets the staff reliability acceptance criterion and further
that it is unlikely that the risk of core melt probability

of 5 x 10-6uill be exceeded as aresult of feedwater transients.

.

In regard to the ACRS concern for "extra requirements’ on
continued integrity of the two steam cenerators as tQw only

method of heat removal immediately after shutdown,"”" the

following is the staff position.



The integrity of the System BD steam generators has been
. r

reviewved by the staff and found to be acceptzble. Fefer

to the CESSAR SER Supplerment addressing ACRS concerns on

this subject. fuf:her, the Palo Vercde SER (NUREG-DEST)

intludes discussion on the acceptability of the follewing

relative tc steam generator integrity:

3) The stezm generator inservice inspection program is

addressed in SER Section 5.4.2.17;
. i

b) The secondary water chemistry monitoring &nd control pre-
gram is addressed in SER Section 10.3.3: and
“t) Preoperational testing for steam generator/feedwater

waterhammer nrevention is addressed in SER section

10.4.7.

Based on the above, we conclude that the Palo Vercde steam

generators provide a reliable means for shutdcwn decay

heat removal without the need for additional requirements

for assuring their continued integrity.

In summary, we conclude that the Palo Verde shutdown
heat removal capability is sufficiently reliable and cbn-

forms to applicable General Design Criteria and guidarte

without further requirements.

4



SUPPLEMENTAL SAFETY EVALUATION

FOR PALO VERDE NUCLEAR GENERATING STATION, UNITS 9, 2 AND 3

AUXILIARY SYSTEMS ERANCH

FUEL HENDLING SYSTEM
In the Safety Evaluation Report)ue indicated that the applicents

initial recponse to NUREG-0612, "Control of Heavy Loads at Nuclear

Fewer Plants" only adédressed heavy load Lifts required prior to

initial. fuel load. The eapplicant -subsequently irevised the

response to NUREG-0612 to address safe handling of all heavy

leads in safety related plant areas including those required when

performing plant maintenaznce. The review and evaluation of this

information will be performed at a future date in connection with

the long term review of NUREG-0612. We conclude that this response

is acceptable at this time.
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BEMORANDUM FOR: L. S. Rubenstein, Assistant Director for Core and Plant
Systems, Division of Systems Integration, KRR

THRY: Olan D. Parr, Chief, Auxiliary Systens Branch, Div.sion &Df!
of Systens Integration, K2R

FROM: Richard M. Lobel, Section Lezder, Section B, Auxilicry
Systens Branch, Division of Systens Integration, KRR

| SUBJECT: REVIEW OF RES ANALYSIS "FEED AND BLEED ISSUE FOR CE APPLICANTS"

we have reviewed the RES memorandum "Feed and Bleed Issue for CE Applicants”
which discusses the "risk implications of CE reactor designs which lack a
capability for cooling via HPI injection and deliberate venting of the reactor
coolant system, in absence of feedwater replenishment) Our comments are given
below.

We particularly considered the comments on the reliability of the auxiliary
feedwater system (AFWS) under both normal and 2 mormal conditions and continue
to believe that the current rzlizbility criterinn for the AFWS given in Section
10.4.9 of the Standard Review Plan is adeguate. .

hree events were examined in the RES paper, a loss of main feedwater (not
associated with a loss of offsite power), loss of offsite power and a very
small LOCA.

The loss of offsite power case w2s exanined by means of an event tree which
denonstrated the need to provide energency power to a third auxiliary feedwater
pump (or more than one source of power to the single motor driven pump). Our
experience in evaluating the relfability znalyses submitted by OL applicants
has a2lso shown this to be the case and we have been requiring 2pplicents for
Ols viose auxiliary fecdwater systems consist of less than three safety grade
umps to rodify their auxiliary feedwater systems to meet the Standard Review
Plan unreliability criterion. The B%ron power plant design was modified as a
result of our review to meet the 10-5/demand criterion by means of a swing
bus between Units 1 and 2. The Palo Verde power plant design was modified by
providing emergency power from a vital bus to a non-safety related third feed-
water pump in addition to the two pump safety related AFWS originally proposed.
Both of these modifications are in agreement with the first recommendation on
Page 6 of the RES paper to reduce the core melt frequency resulting from loss
of offsite power. The event tree for loss of offsite power in the RES paper
shows that, with the addition of a third auxiliary feedwater pump or the
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L. S. Rubenstein -3-
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We therefore conclude that a requirezent for a feed and bleed cepability should
be justified on a basis other than the unrelizbility of the AFWS for those
plants with zuxiliary feedvater systems meeting the SRP reliability criterion
(for exzample, postulated simultancous failure of both steam generators). Other
changes to the AFWS such as additiona) pumps or redundant power supplies scem to
provide reasonable core melt probabilities.

In adcition, the RES pzper has not addressed all espects of the risks associated
with bleed and fead. The thermal hydreulic espects must be zdequately addressed.
Questions of two phase and liquid flow from PORVe need to be addressed. It
éppears that timing could be important. For exzmple, CENPD 144 shows that, if

. @n operator opens two PORVs 10 minutes following the loss of -all feedwater the

core will be uncovered to greater than 8 feet and the peak cledding temperature
will be greater than 2000°F. These results, as well as results from other PHR
vendors, indicate that timing is important to effectively overcome a loss of
all feedwater event. Thus, there 1s a probability of failure in feed and bieed
which appears to be greater than the unreliability.of the HPI pump(s).

Some CE designed operating reactors have only two auxiliary feedwater pumps.
It has been our intent that after gaining some experience in applying the SRP
RFWS reliebility criterion to several NTOLs we will then apply the same
criterinn to operating reactors which have two auxiliary feedwater pumps. A
Current status of auxilfary feedwater syctems on CE-designed reactors is given
in the accompanying table (updated from information presented in KUREG-0635,
"Generic Evaluation of Feedwater Transients znd Small Break Loss-of-Coolant-
Accidents in Combustion Engineering Designed Operating Plants.")

The accompanying table also lists the number of PORVs for all operating CE-
designed reactors as well as several NTOLS. Al cperating CE designed reactors
have two PORVs with the exception of AND-2 which has no PORVe. In addition,
ANO-2 has only two AFW pumps with no backup ron-safety related third pump
available. The shut off head of the HPI pumps for the operating CE plants is
also provided on the accompanying table. The AND-2 HPI pumps are incapzble of
Tifting either the PORVs or the primary safety valves (a questionable safety
alternative in any case). Thus, in view of the concerns raised in the RES
paper, ANO-2 seems to warrant further regulatory attention in this area.

In summary, after review of the RES paper we conclude that no information has

been presented which shows that the SRP AFWS reliability criterisn is not
adequate. Work should continue on upgrading the auxiliary feedwater systems

of the operating reactors to meet the SRP reliability criterion. The discussion
in the RES paper does not iead to the conclusion that feed and bleed is necessary.
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K1though it is shown to reduce the core melt probability, other aspects of risk
relating to the effectiveness of feed and bleed were not addressed and other
methods of increasing AFWS reliability could result in the seme reduction in

core melt probability.
e Lokl

Richard M. Lobel, Section Leader
Section B ‘
Auxiliary Systens EBranch

" Division of Systems Integration
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Onofre 2/3 MWaterford

(Millstone 2 Palisades Lucie 1/2 Palo Verde oty
i
T 2/motor 2/motor* 2/motor 2/motor !Z/motor i 2/motor
e L}/turm‘ne 1/turbine 1/turbine 1/turbine | 1/turbine {I/turbine
1 i
| )
ine 600/turbine 1415 each 500/ turbine 860 each | 700/turbine875 each
| 300/motor 250/motor ﬁ440/motor;l
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1 1050 1200 1200 1200 1155 P300
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| 3 2 3 (unit 1) 3 } 3 ; 2
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han_ normal reactor coolant pressure.




