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you have on the turbine micsile.
I suppase I have a vested intesast., Maybe I have

2 conflict cf interzst ané shoclidn't iisten

; MR, BROCEZL: Caliie the ce~lagiste, I have oaly
one exhirit here.
(Laughter.)
DR. 3USH: You'ze geing to canfuss us will ZSagss,
iz that vour idea?
IR. BRCEEL: Yes.
(Slige.)
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surbine d’3ks, praobobly dus

given pocition in the low-pressure siage. The sigpificanca

cf this I dua‘s taink &os zezlly beex egtabliishzd.

hcs besn czackine, selsztive sracking, of

dowever, it 4ocs represent a potential £ailure

wmecnar.icr and it could exist ot ocly in the cvorspeed

stage but cculd clso oscus at nermal cperatiag speeds.

I dc oot intcad to exprees a2 judgmant. 1 guess

measures cr3 beinc cansidered in the long run ¢ elimin

Oor mitigate tals pacticular problen,

ase

#2, BRCLCEL: Yes, we ase avare of thz coteatizi

problem, 2nc we heve tvo zctivities which we iook fezwers
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P - - -~ § e n % . ~ 2 - 2 -
an extrcealv Biss oualisy io the watsr chemistry, &aad the
- - o~ - - - - > % - te
other iz shraush in-service inspeccian of the turbins Gisks.

DRe BUSH;: Cf£ cou.se zhe probizm with stress

" : " P : :
eerrcsion is Hesguse £f its insldicus nature, the amcucs

o

I'a oniy aeking & quastion, if vou’re aware of this, and if

b
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credic you can get fur in-service incpect isn't Quits s5 aich

»¢ because it may happon vesy sapicday.

T p2iieve with ¢ plant that iS5 sone years Qowd
the streanm il pecomes un acadsmic irsus. I 2. only raizing
it at tinis timse. Obwlousiv vou'res cwz=2 &f the pussien, aad
prazweschlye oy thas wimz veis planc otnmes on line, there oy
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e ens i | gSuspect you &2 prooably ctcentrolled moue by the iow ::ajecto:ﬁ

2 i missile i this situetics.
- 3 R, BROEkL: Yes,

- i !
é ! Re BUSE: ZHarcld, do vou have anything voz wish

€ v d0 you heve aay Iurither comments in this axea?
MX. ZROSHL: do.
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MISSILE STRIXES
s ON STEAM GIXZIRATORS

KRC ESTRMATE 2.7 x 107 /year
MIS CODZ:
WITH NRC ASSUMPTIONS 217 107 + 0.3 x 0"’

WITH FRC ASSUMPTIONS PLUS MODELING OF MUISTURE-
SEPARATOR-PIFIATERS (MSREs)
1.56 + 0.26 x 10~

7
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MISSILE STRIRES

FRC ESTDMATE 2.7 x 10" /year
MIS CODE:
WITH NRC ASSUMPTIONS 2.17 x 10”7 +0.3x1077

WITH KRC ASSUMPTIONS PLUS MODELING OF MOISTURE=-
SEPARATO2 - "IHEATT 2S5 (MSRs)

1.56 + 0.26 x 10”7
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PGE RESPONSES TO NRC OPEN ITEZMS
(TO BE RESOLVED PRIOR TO A CP)

OPEN ITEM SNC. 1

Decav ilcat Zemoval Svetem Isolation Valves = This issue is idencified

in Section 7.4.1 of the Pebble Springs SER. The power system arrangement
to the DHR system suction isolation valves is such that during a pipe
break outside contaicment, ome train of the system cannot be isolated from
the Reactor Coolant System assuming the single failure of one electrical
bus. An acceptable design would be separate Class lE power zupplies

for each valve as was recently submitted in B-SaR-205.

Resoconse to Open Jtem No. !

The Decay Beat Removal System (DERS) will be desiguned so that
the system can be isolated froem the Reactor Coolast Systenm (RCS) in

the event of a2 pipe break outs:ii~ Containment assuming the single

failure of one clectrical bus:

PGE recogunizes an accept:ble desigs to be separate Class IE power
supplies for each DERS suctiom isolation valve. However,
PGE intends to evaluate alternative designs, fully meeting the NRC

iscolation criterion above, which may be more compatible with current
plant design.

We ) lan to submit a proposed scheme for incorporating the NRC

isclation criterion into the DERS design in a future PSAR amendment.

OPEN ITEM NO. 2

Overpressure Protectica at Low Operating Temperatures - The staff is curreamtly

developing a position which will provide requirements for the design of a
protection system for these events. The applicaat must commit to the fol-

lowing =inizum criteria prior to issuance of a C2:

N

-~

-



(1)

(2)

(3)

(4)

(5)

Credit for operator action. No credit can be taken for operator

action until 10 minutes after the operator is made 'wace that

a trapsient is ia progress.

Sivezle failure griteria. The pressure protection <t Zem shoull

be designed to protect the reactor vessel, given any even: initiating
a pressure trausieu:., and followed by a single active componen:
failure. 7 . Aans v diverce pressuve protection systems will

be considered as meeting the single failure criteria.

Testadilitv, Provisions for periodic testing of the overpressure
protection system(s) 2ad components shall be provided. The pregram
of tests, and frequency or schedul: thereof, will be selected to

assure functional capability wben required.

Seismic design and Standard 279-197] eriteria. Ideally, the pressure

protection system(s) should meet boti Seismic Categery I and Stasndard
279-1971 criteria. The basic ebjective, however, is that the svstem(s)
should oot be vulnerable to an event which both causes a pressure
transient and causes a failure of equipment needed to terminate :h

transient.

Relisbility. The system(s) provided must not reduce the reliability

of the emergency core cooliag system or residual heat removal systems.
B > b, b,

Resvonse to Upen Item No. 2

Append ‘ :O CRF 50 specifies the minimuz fracture toughness
requireseacs ;or ferritic materials of pressure-retaining compogeats
of the RCPE. These requirements are provided im the Techuical
Sprcifications for normal and test conditions as a pressure lizit
vhich varies as a function of reactor coolant temperature and rate

of temperature change,

Overpressure protection against exceeding these limits is provided
by (1) the pressurizer safety valves and (2) the decay heat removal

systen relief valves,




As shown in Figure 1, the pressure limi: is relatively lov at
lov reactor ccolant temperatures and then increases to higher limits
at higher reactor coolant temperatures. The Appendix G limit shownm

is the fijure was determined using the following:

{a) The methods outlined in topical report BAW-10046, “Methods
of Compliance With Fracture Toughcess and Operational
Requirements of 10 CFR 50, Appeundix G".

() RT stif: predictions from Regulatory Guide 1.99.
(c) Actual base metal and weld wire material data (typical).

(d) Predicted accumulated radiation fur 32 effective full=-power

years.
(e) Design heatuv and cooldown rates.

This is a typical limit curve for B&W plants and is applicable

to Pebble Sprimgs.

The pressure limit is bounded by the pressure setpoints of the
pressurizer safery valves and DERS suction line relief valves so
that when the reactor coolant pressure limit is above the setpoint
of the pressirizer safety valves, Jverpressure protection will be
provided by the pressurizer safety valves; and wher the RCS pressure
liziz is below the setpoimt of the pressurizer safety valves,
cverpressure protection will be provided by the DHRS suction line
relief valves. This ie ensured by requiriag, in the Techmical
Specifications, that all four DHRS suction valves located between
the RCS and DERS be normally open during DHRS operatict when the
pressure limit is below the setpoint of the pressurizer safety
valves. In addition, the temperature range at which overpressure
protection is required by the DHRS suction relief valves coincides

wvith the temperature range for operation of the DHRS.




The Appencix G lizits are rescrictive only at the lower reactor
plaa: teaperatures associated with RCS startup and shutdovn operaticnms.
Worst-case pressure transients that could occur under these conditions

vere deterxizec tc be the following:
(a) 3CS =makeup valve stuck full opea.
(b) <Three Z?I pumps actuate.
(¢) ALl pressurizer heaters energize.
(d) Loss of cooling water to DHRS coolers.
(e) Core flood system valve opens.

(£) staz: of a reactor coolant pump with hot water in secondary
sice of the steam generators.

These txinsients have been azalyzed, acéd the resylts are givea in
the followizg sections (the majority of the izformation is alreadw
ccataized iz Peddble Springs PSAR Secticz 9.3.5.4.1.4). The result
saow that tie pressurizer safety valves and DE2S relief valves

provide =itizatica for all transients assumiag (1) & single active
component Zailure, (2) no operator action, and (3) loss of offsite

power.

Witz the TESS iIsclation valves open and the svstem Ccperating, the
previously listed transients or incidents can imcrease the RCS pres=
sure aad IhZus the pressure ia the DHERS. These incidents have been
acalyzed to ceterzine the mriimum resuired relief capacity to
prevent Ile DEX pump suction pressure from exceeding 500 psig.

The basiz Ior azelyzi-g the various trassiencs was as follows:

(a) ZE2S Is placed in cperation duriag slast cooldown at 305°F

R1S te—»erature.




(b)

(ec)

d)

(e)

Pressurizer water level is at the normal level for power
operation.

-
Pressurizer pressure is at the midpoianz of rhe allowabdle

bancd for startiag the DHRS.

No crecit is taker for amy spray into the pressurizer

v

or amy steam reliel from the pressurizer.

No credit is taken for letdown flow rate to the Makeup aad
Purification System (MPS).

Following is a brief description of each incident analyzed:

(a)

Loss of DHRS Cooling - It is assumed that DHRS cooling is
lost by a loss cof pover to the DHR pumps, loss of cooliag

vater flov to the DE: coolers, or two independent single
failures causing iunadvertent closure of ome suctioa valve in
each DERS trzin.

The rate of RCS pressure inecrease for the postulated latter
incident is relatively slow, allowing azple time for an
operator to take action. A2 analysis of the traasient
showed that the operator has far more than the required

20 minutes TO assume corrective action.

Two conditions of imitial level and pressure in the pressurizer
were exacined, which would correspoad to expected conditions
during cooldown for RCS temperatures below 170°F usiug the
Fressurizer model of the CADD code. Conditione for reactor
snclent temperatures higher than 170°F were not considered
ecause of the large pressure margin between the DERS operation
and the Appendix G limit shown in Figure 1. The analysis
assumed, conservatively, that the reactor coolaant expands ia

a completely isolated system with the maximun potestial decay
heat of 1 percent of full power with only partial credi:

taken for emergy absorption by the RCS metal. The azaiytical
results are as follows:



Case | - Bow Pressure (initial conditions representative of
ceaditions that exist on spoldown at S0 psia)

Time, Pressurizer Pressurizer
=inutes pressure, vsia level, ft
0 50 31.3
10 333 -

20 56.3 3.4

Case 2 - Eigz Temperature (inpitial conditicns representative
of conditions that exist oz coclcown at 170°F)

Time, Pressurizer Pressurizer
=inutes pressure, nsia level, f¢t
0 100 5.1
10 105.8 26.7
20 109.7 28.3

This transient would be indicated by azv of the following:

i. Iocreasing reactor coclant pressure (meter indicatioa).
ii. Increasing reactor coolan: temderature (meter indication).
iii, Low flow in DHERS (alarm and mezer indication).

iv. [DE2S pump cavitatiosn.

v. Closed valve indicationm for zhe JERS letdown valves

(valve position indicatieg).

The operator can mutigate the transiezt by any of the following

wethods:

i. Recpen one of the DHRS isolaticn valves so that relief

valve protection is restored.

il., Opez pressurizer electric~cperated relief valve.

dii, Izcrease pressurizer spray flow.




(b)

(ec)

(¢)

iv. Open manual pressurizer vem: to drain tank.

v. Opec letdown valve of MPS.

*i. Imitiate auxiliary feedwater operationm.

Makeup Control Valve Fails Full Open = It is assumed that

the makeup coctrol valve controlled by the pressurizer level
controller malfunctiows and goes full open. For this analysis,
no credit was takea for letdown to the MPS. The high flow rate
through the makeup valve ioco the RCS plus the seal injection
flow rate increases pressurizer vater level thus increasing.

pressure.

All Pressurizer Heaters Energized - It is assumed that,

althougn pressure 1s increasisng, all pressurizer heaters
are energised aad remain on. For this anmalysis, a mipious
pressurize” vater level is assumed as it would produce the
fastest pr/ssure rise and highest relief rate requirement,
To stop the pressure increase, a miniumum outflow rate from
the pressurizer must be created such that the heater capacity
can geoerate i3 amount of steam equal to the additicnal
vapor space being created by the outflow rate. This required
tflow rate is 911 gpm., The decreasing pressurizer water
level will cause the makeup valve to go full open (with
pressurizer level controller iz "automatic"); this inflow
rate {see above, Makeup Control Valve Fails Full Open) must
be added to the 911 gpm to obtain the relief requirement.
When the pressurizer water level decreases to the low-level
heater cut=ou: setpoiat, the heaters will be automatically

deenergized.

High Pressure Injection Svstez Accidentallv Actuated - It is

assumed shat the entire HPIS is actuated. For the analysis,
it was assuzmedé that all three =21 pumps pump into the RCS

through the EPI limes, imcreasing pressurizer wvater level

and thus inocTeasing pressure.




(e)

(£)

Two puz's operate iz ome Z?I scrizg and one pump in the

other. 1ve three HPI pumps are powered by rvo separate

electrical “uses. Normally the cesign is such that only
one pump can operate om a sizgle Sus which results in a3

saxisum of "wo HPI pumps operzziag simultaneously. For

conservat sz and safety, the 2Z3S relief valve is sized

for a}l three BEPI pumps Jperasing.

Core Flood Tank Qut!:t Valve Accidentlv Opened - It is

assumed that the core flood tamk (CFT) outlet valve (motor=
operated) is accideitly cpened. The CFT outlet valve was
closed during plan. cooldowz Sefcre RCS pressure approached
600 psig. When i’ is accidezzally opened, CFT water will be
pusheC into the FCS iucreasiaz pressurizer water level and
thus pressurizer pressure until CTT pressure and pressurizer
pressure equaliz:. Even witz pressurizer pressure initially
at the high end f the bacd Zor szarting the DHERS, the
resultant pressu izer pressuce is oot high erough to (1)
exceed the DHRS lesign pressure bv more than 10 percent, or
(2) exceed the limits of 10 CF2 50, Appendix G, even with

the decay heat pump operatinz at sautoff head. For this
incident, relief by the decsy hea:z letdown line relief valve
is not required. The relief valve cor'd be actua®d depending
upon initial pressurizer pressure, because pressure at tne
decay heat pump suction could Teaca the relief valve secpoint.
For this transient, the reac:zor zoolant pressure increases
rapidly to the equilibrium pressures listed iz Table 1,

assuzming no credit for relief vaive actiom.

Startinz a Reactor Coolant Po=» =~ The initial conmditions of

this traasiest result from tae filling of the steam gemerator
with 470°F feedvater with the rector coolant at refueling
texperature. This ccnditioz is rzeached during steam gemerater
illing operations assuming 224t tae feedwater coatrols fail
and the operator comtipues o Zi11 the steam gemerator with
feedvater ic excess of the allowasle 225°F feedwater tempera-

ture. The temperature of tze feecwater in the steaz genmerator




reaches 240°F, ac does the primary water at elevations above
the lcver steam generator tubesheet. This is a result of
heat transfer from the secondary to the primary side of the
Steam geperator during fillimg. It is assumed t:a2 the
pricary water below the lower tubesheet remains at refueling
tesperature. At the end of the €illing uperations, a
reac’ or coolant pump is started. The peak expansion rate is
aprroximately 1750 gpm, which is less than the DERS relief
valve capacity. .
As tSe acalysis results preseated in Table 1 show, the reguired
minizuz capacity for DHRS letdown relief valve is 2000 gps. At a
setpoiat of 455 psig, winizum required capacity is 2000 gpm at 10 per=
cent accumulation. This relief valve will prevent the DE2S design
pressure Irca being exceeded by mere than 10 percent duriang the
wors: incident concurrent with the DHR pump cperating at aay developed
head up to and including shutoff head. Each of the dual DHR letdown
lines contaius & relief valve sized for the full relief flow rate ino
the event that t.. ™EES is being operated on ome letdown lime only.
Norzallr, both letdewn lines are used and the available relief

capacity is therefore two times yreater than the requirevent,

Stesz condensation im the pressurizer during the insurge was

not used in the apalysis. Actually, steam wili condense during the
cozpression of the steam bubble; accounting for the steam condemsed
woulc result in a lower rate of pressure rise than shown above.
However, it would not affect the calculated required tr-lief capacity
listed in the table. The relief valve must relieve a volume rate
equal to or greater than the insurge volume rate that flows into the
pressurizer at the zaximum desired pressure. The required relief

capacities listed in the table have been determiped in this manmer.



PRESSURE

sncidezs Descristion

TABLE 1

AISE AND RELIZF VALVE CAPACITY

“o8s of DERS Cooling

Makeup Conirol Valve
Fails Full Open

All Pressurizer Heaters
IaeTgized

HPLS Atcidextally Opened

Rate of Pressure Required Relief
Rise = psi/=in Capazity = gpa
<10 psi iz 20 mizsutes 225
36 524
5 1,425
162 2,000

{aili taree HPIl pumps operate)

Eouilibrius Prussure = asig

At Pressurizer t DER Pump Set
CFe Outlet -a'vc
Atcidentally Opened:
snitial pressurizer pressure 432 455
4t micdpoia: of band
saitial pressurizer pressure L7é «97
at high »oint of band
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OPEl ITEM NO. 3

ECCS Analrses = The applicant references tanical resorss BAW-10102,
BAW=10074, and BAW=10104 for the analvses iz accordance with 10 CFR Su.s6.
Since the approval, de the staff, of tie emergency core cooling svste= =odel
described iz 3AW-10104, several chaoges t> the =odel have been submizsed by
Balcock & Wilcox and approved by us. To have a referenceable worss=sreak
vhich is wholly in conformance with 10 CFR $0.46, Aspendix K, and o essure
That the selscted jostulated breaks adecuately define the "worst-case”
situations, additional analvses are recuired. (These acalyses were reguested
in a Commission ietter from S. Varga of NRC so Jasmes 3. Tavlor of 384,

dated Mayv 10, 1977.)

Resoonse o Onen Item Nn, 3

The wvorst-case large break acalvsis requested in the lettor frem

S. Varga to J. H. Tavlor of May 10, 1377 was submitced by letzer
from J. H. Taylor to S. Varzzs o Saste=bers 30, 1977. The resul:s

of this LOCA limivs nalysis show a3 seak cladding temperature

at the core midplige (& fr, elevatiss) of 2114°F, which is 12°

less than calcu.ated previously asé semerted inm 3AW-10102, Rev. 2
(Table 7=1). The letter from S. Vargs of Mavw 10, 1877 alse
requested cne (worst-case) small Sreask analvsis. This apalrsis

is scheduled to be submizted o the NIC b 23e end of 1€ “. Zasec
©n a comparison of the results of :de large and small break spectTun
anaiyses presented in Pebble Sprizgs PSAR Tadles 15,1317 a==
15.13~18, the peak cladding tesperature for the worst-case snail
break should prove to be sigaifiza=:ly lower tham calculateé far

the wvorst-case large break.

The analyses performed and re,.~rsed iz 3AW=10102 and the lezzer
of Sertember 30, 1377 asswme a Righer Ilow rate and a higher scwer
level than that reported in 2ha FTeadle Spriags PSAR, as explaized
in Sectiom 15.17.7 *  An acalveis =as Seen performed for a plast
sizilar to Pebt. rings using 33W's August 1877 SCCS evalzatis

zodel. Three rirameters were chazged (power level, RCS flow, aczd



: ' Containment pressure) tto; those reported in the ietter from
J. H. Taylor of September 30, i1977. The power level and RCS £low
vere adjusted to correspond to 102 percent of the rated power
level of 36C0 Mit «nd mominal RCS flow of .03,500 gpz, the same
values as ul,d in the Pebble Sprimgs PSAR. The Containment pres=
sure r~ed in the analysis showed a peak of 26.5 psig. The peak
Coul . Lameus Picesuis epplopriate for the Pebble Springs ECCS analy=
sis is 30.8 psig (Figure 3.4=2 of BAW=10102, Rev. 2), which indi=
cates that the analysis is conservative for Febble Sprinmgs. The
results of this LOCA limits analvsis yielded a peak cladding temper=-
ature of 2059°F at the core midplane. This is §7°F below the
equivalent temperaturs reported in 3AW=~10102, Rev. 2, and S55°F below
the temperature repo’ zed in the September 30, 1977 letter. All

other criteria of 10 CFR 50.46 were also shown to be satisfied.

OFEX T NO. 4

<z, figh Pressure Injectior Line Bregk = A break in a high pressure injection
lize (EPI) between the reactor coclamt svstea piping and the last HPI check
valve results in a small LOCA. We require additional information to evaluate
the consequences aad necessary operator actions to mitigate the comsequences

of this event,

fe=7 ase to Open Item No. &

The Pebble Springs makeup and purification/EPI pusps suction

ans .charge header design has been revised (see letter dated
Scpeczber 7, 1977 from W. J. Lindblad, PGE, to S. A. Varga, NRC).

The Pebble Springs HPI Systew, as modified, is presently functionally
identical to the corresponding design described in 3-SAR=-205.
Consequently, the discussion im Section 6.3.2.17.2 of B~SAR-205,
which describes the necessary operator action recuired to mitigate

w2 consequences of a postulated break inm the EPI lige between

cue RCS piping and last check valve, is applicadie to Pebble Sprinogs.




Information will be provided in a future PSAR amendment to demon=—
strate that the Pebble Springs and B-SAR-2U5 HPI System designs are
equivalent insofar as the EPI injection line break analysis is

concerned.

OPEN ITEM NO. 5

Provisions for Shutdown = The applicant must demonstrate that the plant can

remain for a prolonged period in a hot shutdown condition assuming loss of

off-site power and using ounly safety-grade equipment or show that the plant

caa be cooled and depressurized using only safety-grade equipment (assuminog
loss of off-site pover) to the level required for decay heat removal system
actuation.

Response to Oven Iiem No, S5

PGE will provide ipformstion ir a future PSAL amendment to demon=
strate that the plant can remain for a prolonged period inm 3 hot
shutdown condition assuming loss of off-site power and using only
ssfety-grade equipment or that the plant can be cooled and depres=
surized usicg only safery-grade equipment (assuming loss of off-site |
pover) to the level required for DHRS actuatioan.

OPEN ITEM NO. 6

Makeup Line Break = The applicant must evaluate the required actiocms and

consequences resultiag from a break in the normally pressurized makeup line

considering all potential single active component failures.

Response to Oven Item No. 6

The Pebble Springs makeup and purification/EPI pumps suctiom ar

‘diacharge header design has beep revised (see letter dated S

1977 from W. J. Lindblad, PGE, to S. A. Varga, WRC). The

HPI System, as modified, is presently functionally ider
corresponding design described in B=-SAR-205. Cons.is’



E-5AR-205 design, the third = <eup pump and supporting BOP auxile-
iaries in the Pebble Springs design can be manually transferred to
either ZSF safety train and will be norzally aligned with the same
train as the standby HEPI pump. Counsequently, the respouse in
3-SAR-205 to NRC Questions 212,147 and 212,227, which describes the
required operator actions and comsequences resulting from breaks in
the nor=ally pressurized makeup line ani cther locations in the HPFI
pump discharge header, assuming a concurremt single active failure,
is applicable to Pebble Springs.

Iaformation will be providec in a future PSAR amendment ro demomstrate
that the Pebble Springs and B=-SAR~205 HPI System designs are equivalent

insofar as the makeup line break asalysis is concerned,

OPES IT3M NO. 7

Pass:ve Failures = It is our position that detection and alarms be provided

to aier: the operator to passive ECCS failures during long=-term cooling
followizg a LOCA wiich allows sufficient time to identify and isclate the
faulies ICCS lice. The applicant will be required to commit to the staff's
posizics (see also the detailed discussion in NUREG 0138).

Response to Open Item No., 7

Pebble Springs design provides assurance that a pnstulated passive
failure during the post~LCCA recirculation phase will not degrade

ECCE capability or contribute significantly to post=LOCA accident

doses.

Pctential sources of passive leakage include pump and valve seals
and instrucent fittings. Leakage froz the sources noted would

Se expected to be less than | gpm. EHowever, for comservatism, it
is assumed that a 50-gpm leak rate is possible. Excluding the
Contaicment penetration area, potential sources of leakage are
localizad in the Containment spray pusp and DIR pump and heat

exchanger compartments. Leakage in these compartments will be



g}, routed to the Seismic Category I, stainless steel-lined Auxiliary
Building A or 3 sumps. High-level Seismic Category I sump indica-
tions are rrovided in the centrol reom. Therefore, high sump level
would indizate a passive fzilure in either safer; train A or B,
allowing apsropriate cperator action to isolate the affected trainm.
This inolc’jc: ;;c‘edurc would aot degrade ECCS capability as the

vedaaud . k0 Cof Culcawweutl spray traiss would be more than
adequate ro satisfy ECCS requirements.

In addizion, an ESF filtration svstem is provided that takes suction
m rhe Coataizment spray pump and DAR pump and heat exchanger
compartzeats. This systen is automatically aligned on an ESFAS
signal aad is designed in accordance with Regulatory Guide 1.52.
Therefore, substantial passive recirsulation mode leakage will not

contribute siguificantly to post-LOCA dcses.

The amouct of iaventory loss from the Contairzent due to the passive
(:, leskage does not constitute am appreciable hazserd to EST pump

FPSH requiremeats. Even at a S50-gpnm leakage rate, Containment

recirculation level would decrease at a rate less than 1 iu./hr.

Furtherz=cre, low-level Seismic Category I Containment surp indica-

tion is provided in the Comtrol Room to alert the operator to any

significant su=p level decreases.

OPEN ITEM NO 3§

Essen... “a (:J_ses in ECCS - Experience has shown that comsideration
gust be ziven ro the mossibility that, prior to an accident, locally manual
valvee (Randyhas?) =izhe be 128t in the vroong position snd remain undetected.
sue slas: will recuire remote position imdication in the control room for

all such masual ICCT valves, the misposit loning of which could compromise

ECCS performance.




Resoonse =5 Over Ite= Xo, 8

The status of essexzial =anual valives in the ECCS will be verified
in the followisg =sazses:

(a) Those valves waizh have to be operated during the sequence
of a pormal plas:t start-up and/or shutdown will be provided
with position switches and will be monitored as part of the
"incperable status™ indication for that systesm.

(b) Those valves located iz normallv accessible areas will be
visually veriiied for correct position at least once every .1

davs in accorizace with administrative procedures.

(¢) Those valves located in normally imaccessible areas, where
routine visual verificsrion is undesirzble, will be provided
with position swiztches and will be mouitored for correct
position from :he control room.

The above criteria ave cotsistent with Regulatory Guide 1.47.

CPEY ITEX NO. 9

Ixcessive Heat Femoval Evests of Moderate Frecuency = The applicant is

recuired to show that zo fuel camage occurs for such events (DNBR >1.32).
Therefore, it is Dot approrsiate o reference the main steam line break

azalysis vhich shows DNBR <1.32 az 3.] seconds into the tramsieat.

Response to Onen Item No, 9

Excessive heat remcvel frem the RCS can result froo a maloperation
or isadverteat cperaisr adjustment of the feedwater control system

vhich causes a recustios in feedwater temperature cr an excessive




increase in the feedvater flow. These transients have been
analvzed in Sectiocn 15.10 of the PSAR and shown to result in a
DNBR >1.32.

An excessive heat removal accident could also result from the
inadvertent opening of 2 stean safety, atmospheric dump, or turbime
bypass valve by the operator or an equipment malfunction such.

as a pressure regulator failure. The steam pressure regulator
malfuncrion or failure resulting in increasing steam flow has been
analyzed in Section 15.1.36 of B=SAR-205. For no fuel damage to
occur, thesc malfunctions or failures are limited to a maximum
15-percent step increase in steam load. The increase in steam flow
resulting from a stuck open maic-steam safety or modulating atmos=
pheric dump valve would be limited to about a 6~-percent and 7=-percent
step increase, respectivelv. FEowever, a maloperation of the turbine
bypass system may result it a steam flow greater than 15-percent
rated. To ensure that the rated steam flow is limited t» a maximus
15-percent step increase, izterlocks (or alterrative means) will be
provided to preveal inciden:s of moderate frequency from causing
spuriocus opening of the atmospheric and condenser dump valves.

The interlocks will not ishi>it valve operation for a turbime trip,
generator trip. or lead rejection when dump valve operation is
desirable.

OPEN ITEM NO. 10

Decav Heat Removal Svstem Cooler Bwpass Valves - The rate of cooldown is

normally comtrolled with these valves. The concern is that loss of air to
these valves, causing them tec fail closed, mey result in maxizum fiow being
directed throuch the coolers. This could result ir an excessive cooldown

rate of the reactor coolant svstem.



Response to Oven Item No. 10

The DHRS cooler bypass valves VOi& and V045 shown iz PSAR

Figure 9.3-9, are pneumatic cperated valves whica Zail close cn loss
of air. To reduce the probabili:y zhat a loss of motive power could
result ino a3 edzessive cooldown rate of the RCS during operationm of
the DHRS, the pneumar‘s cyorators will be modified to incerporate 2
"fail in position" feature. The cetails of this revision will be
reported in the FSAR,

OPEN ITEM NO. 1l

Feedwater Isolaticn = The main feed syste= contains two headirs, one for

each steam geperator. Each header conizizs only one safe;sv—grade feedwacer
isolation valve which receive redundant ISTAS signals. The applicast must

show that the failure of this valve is comsidered in those Chapter 15 events
requiriag ferdvater isolation,

Respcuse to Oven Item No. 11

The Chaper 15 accident analyses -ave included coaosideration of the
failure of coe of the FWIV's o :zlose on demand. TFor those accidesss
vhere feecvater itolatiom is recuired (cthe most lizmizieg being a
main-steaz line break), the feecvater control valves, wnich receive
redundant buffered ESTAS closicg siznals, provide iz suitadle backus
to the FWIV's. Additional prosectica is providec >r duffered ESFis
signals that trip the turbine-c-ivea feedwater pu=ss. Credit mav
properly be taken for these zomseiszic Category I S<4ckup devices
since the consequences of accidezts igvolving spozzanecus secondary
piping failures are significantly lower than those iavolving prizmasr
piping failures. This position is in accordance wizh the NRC policy
set forth ia NTREGC-0138.



OPEN ITEM NO. 12

Chapter 15 Svents = Ti+ applicant will be required == provide a discussion

for each Chapter .5 even: describiag all of the acsiz=s required in the
recovery =ode following a tramsient. Our interest is in evaluating the
operator’s role in achieving and maintainipg stable cenditions. An example
of such a situation would be the necessity of the coerator to secure the
EPI pumps after a steam line break to prevent represszrization of the
Treactor coolant system at low temperatures.

Response to Open Item No. 12

PGE will provide a discussiom for each Chasces 15 event describing
major actions required in the recovery mode fzllowing a transient
such that the operator's role in ac' ’ 2g #=& maintaining stable
plant conditions can be eviluated. This izf-rmation will be provided
ic a future PSAR amendment prior 2¢  ‘suasce 2f the comstruction

perait.
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PGZ RESPONSES TC NRC OPEN ITEMS
(70 BE RESILVED AFTER C?)

OPEXN ITEM NO. 1

Credit for Noasafetv Gracde Svstems = The applicant oust show that no credit

is assumed for nonsafety-grade syste=s for the mictigation of any Chapter 15
event. For example, the turbine trij agalysis in the PSAR assumes powver

runback by the ICS., Tabdble 15.0-2 s:tows the "Equipmes: Assumed Functiomizg ia
the Accident Analysis™.

Response to Open Izezm No. |

Geaeral - The use of nonsafery-grade equipment for amticipated
transients i3 s3owa ia Table 15.0-3 of the PSAR to be limited

to the use of the (1) turbize trip (via CRDCS) and/or (2) the
turdine bypass systes. The zaticipated transients (of moderate
frequency) so idemcified ic the table are (a) rod group with-

drawal at startup azd at power, (b) control rod misoperation,

(c) CVCE maldiusczisan (beron dilution), (d) turbine trip, (e) loss of
norzal feedwater, () excessive heat removal, (g) inadvertent
operation of the ECCS, (h) lass nf four pumps, (i) breat im prizacy

systez penetratics lines, assi (j) coatrol room unighabitabilicr.

For the above-lisced transiezts, except turbine trip, * veactor
trip is initiated prior to cripping the turbine. The turbine
trip transient is the only cce in the categorr of a turbdine

trip prior to ceactor trip. Analyses of the tu *‘ue trip
transient with a2d without turbine bypass or aut saric ruaback
of the reactor have been periormed for the B-SAR-205 application
wvhich demonstrated az accepiible secondary svstem pressure
response (see Secziocn 15.1.7.2.4 of B-SAR-205). This analysis

is also applicable o Pedble Scrings.



— —

The transients wvhere the reactcr trip occurs prior to turbine
trip and subsequent use of the bypass systems are discussed
below.

Use 0f Turbine B-bacs Svitem - For transients vhere a reactor

trip is initizted prior to tripping the turbine, the heat demand
for approximately 2 sezoands following turbine trip is the same
vhether or not the bypass systen is assumed to funcsiom. 1In
addition, the heat demaad used in the Pebble Springs analysis
more closely approzimate. the heat demand without turbine bvpass
than the heat demand with y-rbine bypass. Iz view of the above
two facts, it is 2ot surprising that recest analvses performed
vith the heat demand simulaiting no turbine byrass system actico
shoved negligible differences to the analysis presented in
Section 15 of the Pebbdle Springs PSAR. This statement can be

sumnarized as follows:

"Turbine bypass used as part of its normal role but is not

@ reguirei funmction. Adequate seco' iary steam pressure relief
capacity is available without bypass action through the
atmoscheric duzp and/or safety valves with negligitle effect
on transient response (excupr for turbine trip analysis

where failure of the bvpass is discussed).”

Cse of Turdine Tris via CRDCS - The anticipated transients identified

as Item %, loss of four pumps and Item i, break in primary syste=
penetration lines, cause a reactor trip prier to turbime trip. The
cooclusions reached iz the discussion above, which show negligible
difference in results, re=ain valid,

Furthermore, since these two tramsieats are characterized as under=
cocling transients, assuming that a turbine trip occurs is conser—

vative sincce less hea: will be removed from the primarv system,




accentuatiang the undercooling. Item i, cottrol room unimhabitability,
is dependent on the izitiating event aud is . Serefore covered by the

spectrum of postulated events .dentified iz Table 15.0-3.

The other undercooling eveants identified above that assume turbine trip
vith bypass system action are (a) rod grou> withdrawval at startup aad
at pover, (b) comtrol rod misoperaticm, (c) CVCS malfunctiorn, and

(e) loss of ncrmal feedwater. The assusption of turbinme trip would

be conservacive for these undercooling traasieats. Item g, inadvertent
operation of the ECCS tramsient, although oot am undercooling tram=
sient, is an overpressure event and agaiz the assumptior of turbine
trip is conservative since removing less prizmary beat results ia

nigher primary pressurcs.

The remaining transient, (f), excessive nheat removal, is an overcooling
transient which causes a decrease in prizary system pressure. It is
pot as obvious for this transieat what eifect turbiws trip has om the
results. The safety limit of concern for overcooling transients is the
DN2R and the necessity of not exceeding che limir of 1.32 (BAW-2) for
tracsients of moderate frequency. To demostrate that turbine trip does
aot have a significant effect om the DNER, an amalysis with a 205-FA
plast, 3672-Mit initial condition was completed. The tranmsient
analyzed was a steaz pressure regulater =zalfunction. Two cases wvere
run: one assumed turbine trip and the second assumed no turbime trip.
The reactor power, oressure, and DNBR are plotted over the time frame
in which minimum DNER occu=ws in Figure 212.22%9-1 of B=~SAR-205. The
results show that it consideration of MON33 limits the effects of
turbine trip versus mno turbime trip are negligible for overcooling

traasients.

The above information will be imcorporated imteo Chapter 15 of the

FSAR as appropriate.



Boron Dilusion Svents = Th -3-3 =ust provide additiona. :nalyvses of

the dorom dilution even:s i ise 2iaut comditions cther thac pover

operstios 97 Telueling $ 3 specified 1= Standaré Review Plaz 15.4.5). :a

addition, thev =ust ciscuss a.l pote=sial dilusion sourzes.

Resoonse :o Oven -se= No. 2

Dilution water is supplied to zhe RCS by the MPS ia doch the

Pebble Spriags anc 3-SAR-20S5 Zesizas. These systems have ideszizal
iaterlocks and alar=s to prevec: izproper operation as descrided i
Sectiot 7.7 c: the Pedble Sprizgs PSAR and 3~-SAR-20%3. Alaras are
provided t2 anzunciate that the isterlock setpoinuts have beex

reachec.

Pedble Spriags MPS lesign does not incorporate a Takeud

~ize as Tellected iz the E-SAR-205 MPS desigz. However,
the 3-SAR-205 analrsis, wnich z3=siders plant condisions other ==aa
power cperaticu or refueling, s2auld bracke: Pebdle Springs siazce
greater diluticn rates are assume: and the potential dilucion

sources are eguiva.en:i.

PCE will provide acéitiomal azalrses in the FSAR of doros dilusiss
events considesiag piaat di s other than power cperarica or

reiueling (as spaciiied ia Stamzard Review Plan 1%.4.5).




