SAFETY EVALUATION REPORT
OCONEE UNITS 1, 2 AND 3
SEISMIC QUALIFICATION OF THE AUXILIARY FEEDWATER SYSTEM

ccident at Three Mile Island, attention has been focused on the
water reactors to provide reliable decay heat removal.
hat alternate methods may be available to remove decay
or accidents, heat removal via the steam generators
lishing a safe shutdown of the plant. Therefore,
ssurance that the auxiliary feedwater system (AFW

safe shutdown earthquake (SSE).

NRC developed and initiated Multiplant Actior
liary Feedwater Systems." The objective

tent practicable, the capability of
ified AFW to withstand earthquakes up tc
implemented with the issuance of NRC beneric

Our review of the licensee’'s response:

The enclosed ice y1uation Report (TER) was prepared for
sultant, Law e Livermore Nationa)l Laboratory, as part of our
assistance ¢ ¢t program. The report provides their technical evaluation of

the licensee's conformance to the requirements of Generic Letter B1-14,

consultar*'s report indicates that the AFW may not continue to function during

and following 2 seismic event as great as the safe shutdown earthyuake. This

conclusion is based upon cited weaknesses in the pumps, piping, valves, initia-
tion and control, and structures/housing. The TER also indicates that the
licensee did not conduct a walkdown of the AFW system and did not describe any

alternate methods currently available to remove decay heat.
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Subsecuent to the consultant's review, we requested th: l..ensee, in a letter
dat September 8, 1982, to review the ¢ “sultant's report and provide any
comments relevant to our reaching a safety conclusion, The licensee's
response, dated October 13, 1982, emphasized their belief that the AFW does
have substantial seismic capability in that it would remain functional
following an operating basis earthquake (i.e, half the level of the SSE).

The response also requested additional consideration of a fully seismically
qualified, dedicated shutdown facility, and provided specific comments and
information. We have reviewed this supplemental information provided by the
licensee, our consultant's technical evaluation, and have performed our own
review of the licensee's responses to Generic Letter 81-14 and our request for
additional information. Our summary findings are described below.

Pumps and Motors

The turbine-driven AFW pump could fail during a seismic event due to the loss
of one of its support systems. There is no retrievable documentation on the
seismic capability of the t.rbine o1l sy:tem, although the turbine, as 2
whole, was certified by its manufacturer. The other trains of the AFW include
two full capacity seismic Category I electric motor-driven pumps per reactor.
Therefore, the potential seismic failure of the turbine-driven AFW train is
scceptable on the basis of sufficient unaffected redundancy. (That is, the
two motor-driven pumps will be operasle). The housing of the pumps in the
turbine building is discussed later.

Piping

The piping for the AFW systems is seismically qualified to the SSE level out
through the first isolation valves, which are normally closed. Piping beyond
these boundary poirts is not currently seismizally qualified. The licensee
indicates that this situation is consistent with other safety-related systems

et the Oconee station.



Gen: ic Letter B1-14 requests licensees t. consider the AFW systems as
including piping up to and including the second valve which is noi 3Ny

closed, or capable of automatic closure when the isolation function is
required. This system boundary definition is intendec to assure that the
safety function of the AFW will not be lost during a seismic event, assuming
that the seismic event causes the failure of the nonqualified piping concurrent
with 2 single failure in the isolation valve.

The licensee has identified the low pressure service water system \LPSWS) and
portions of the AFW system where the boundary between the seismic and
nonseismic portions are separated by a single manual isolation valve. The
LPSWS provides cooling to the two AFW motor-driven pumps.

The licencee has agreed to upgrade or replace any of the AFW isolation valves
that are not qualified to remain functicnal after a safe shutdown earthguake,
In their analysis, the licensee has assumed that 2 single active failure will
not change safely positioned manual isolation valves to the unsafe position.
This assumption is correct only if the following conditions exist: 1) the
velve position is inspected every 30 days or after valve position changes or
repairs, and 2) the circuit breaker to any electrical controls for the valve
operator is opered and the breaker position is inspectec every 30 days or after
position changes or repairs. The licensee refuses to open the valve motor
operator breakers and proposes to inspect manual valve positions every 90 days
or after repairs. If the valve motor operatcy preakers are not opened and the
breakers' and valves' are not inspected every 30 days or after (valve or
breaker) position changes or repairs, we conclude that an SSE concurrence with
a single active failure in these isolation valves would result in the loss of
211 of the AFW system. The loss of all of the AFWS would result from the
draining of the AFWS through 2 break in the nonseismic portion of the AFWS,
Because of the serious consequences that would result from & total loss of the
AFWS, 1t is our position that the licensee assure that a single active failure
will not change a safely positioned manual fsolation valve to the unsafe
position. The licensee can satisfy this position by meeting the following

conditions:



1. Inspect the manual vo ve p jons every 30 days or af 'r valve position
chang s or repairs, and

2. Open the circuit breaker to any electrical controls for the valve and
inspect the breaker position every 30 days or after position changes or

repairs.

The licensee contends that the LPSWS is capable of functioning after 2 safe
shutdown earthquake but had made this conclusion without @ detailed analysis.
In order for us to complete our evaluetion of the LP5WS we will require the
licensee to submit a detailed justification for concluding that the LPSWS will
function after a safe shutdown earthquake.

The licensee is analyzing the effects of a safe shutdown earthyuake on plant
heating lines, failure of which may affect the functional capability of the

AFWS. The licensee has committed to modify these heating lines as required.

In order to complete cur review we need to know the results of the licensee's
analysis of the plant heating lines, including a description of any modifications

to these lines.

Valves and Actuators

The following are the only valves in the AFW that are not qualified for the
SSE.

1. The oi) valves in AFW support systems are not qualified for an SSE.
2. The air-operated valves are not fully qualified.

The licensee has indicated that the areas lacking qualification have no effect
on the operability of the AFW. A1l the 0i1 valves that support the AFW are
related to the turbine-driven pump. These valves are acceptable on the basis
that the plant can be placed in the cold shutdown condition without the

turbine-driven pump.



With regard t¢ the concern for potential failure of the  ir-operated valves,
only two valve in the AFW system per unit t change position to establish
and/or control tiow to the steam generators. These valves are air-operated,
are normally closed, and fail to the open position. Documentation on the
seismic qualification of these valves is not available. In order to provide
assurance that these valves will be capable of operating followinj an SSE, the
licensee plans to qualify these valves either by analysis or by replacement,
as required. Based on the licensee's commitments, we conclude that the
auxiliary feedwater system valves and actuator are capable of functioning

after a safe shutdown earthquake,

The air operzted valve #(-176 isolates the line that connects the suction line
of the AFW pumps to the main condenser hotwell. Within 30 to 40 minutes of a
loss of the air supply, valve #C-176 will open and begin 1o drain the upper
surge t the primary water source for the AFWS) into the main condenser
hotwell. s wil cult in starving the flow to the AFWS approximately 1€
minutes after valve #C-176 opens. The operating procedures instruct the
operator up > 1088 © e air supply to close valve #(C-176 anc align the
AFWS to the alternate water supply which 1s the condenser hotwell. The
operator has betwee g d 58 minutes to perform the operations that prevent
starving the flow t  This is well within the operator action time
requirements (30 minutes); therefore, we conclude that the licensee's method
for preventing ing ow to the AFWS due to the loss of air supply

to valve #C-176

- r Cunnliec
E‘:.f_f.. " Suppiies
Electric power to some of the motor-operated valves and pneumatic sources for
air-pperated valves are not seismically qualified. For the MOVs, the licensee
stated that electric power is not essential since the MOVs fail as-is and are
not required to chanje position to establish flow. While we agree that

establishing AFW flow 15 accep )1y independent of electric power, we remain

tat
concerned regarding control of AFW flow. The applicant has ussured us that

the motor-operated valves are not used for AFW flow control; therefore,

electric power is not needed for them tc perform their safety function. For




the air-operated valves, whic' includes the norral flow control-valves (FCVs)
for the AFW, the lice: e has provided an automatic bottled nitrogen system
which can serve as an alternate to the air source. The licensee has comiitted
to assure that the automatic bottled nitrogen system, including power to the
solenoid valves, will withstand a safe shutdown earthquake.

Based on the licensee's commitments, we conclude that the AFWS power supplies
are capable of functioning after a safe shutdown earthquake.

Initiation and Control

The control to the moter-cperated valves other than those in the 2uto-initia-
tion and auto-control of the AFW syctem is not seismically qualified. This
includes the control to the branch lire isolation valves off the main steam
header and the electric motor-operated velves in the AFW suction and discharge
line which are normally aligned for AFW operation but not normally required to
operate. However, the licensee stated that no actuation is required of the
motor-operated velves for the AFW flow and the valves will fail as-is upon loss
of power. In order for this design to be acceptable, the licensee must commit
to open the breakers to these valve operators and verify that the breakers and
valves are open every 30 days or after position changes or repairs,

Structures

The turbine building which houses portions of the AFW system is seismic Class
11. The licensee has reanalyzed the turbine building and determined that the
structure will survive the safe shutdown earthguake. The licensee's reanalysis

of the turbine building is presently being evaluated by the staff.

Standby Shutdown Facility

The standby shutdown facility (SSF) system has been constructed *, provide 2
dedicated separate train of auxiliary feedwater in the event the AFWS 1is
simultaneously incapacitated cn all three units by a safe shutdown earthquake.




The SSF system is designed tc ithstand the SSE. Structures suppor*’ng or
housing the SSE system compconer ts include the reac.or building and sxiliary
building and are seismic Class . The licensee pruvided a description of the
methodologies and ac-eptance criteria used for seismic qualification of the

SSF system, referring to applicable sections of the FSAR and licensee's letters
of March 28, 1980; February 16, 1981; March 31, 1981; and April 13, 1981.

Regarcing the AFW system boundary, 211 connected brancih piping and crossover
connections among the three units are seismically qualified only through the
first valve. We conciude that the AFW system boundary does not fully meet the
requirements defined in the Generic Letter,

Regarding the system boundary, some small piping vents and drains, capped
lines. tank vents, and a recirculation line from the diesel fuel oil storage
tank either have only one normally closed valve or are seismically designed
through the first valve, We conclude that the SSF system boundary does not
conform to the definition of boundary specified in the Generic Letter.
Furthermore, we require that this deviation be evalueted and corrected in order
to assure the required safety function of the SSF system,

Our consultant has made the following conclusions regarding the SSF:

1. The licensee cid not perform a walkdown of the currently nonsefsmically
qualified areas of the AFW system because the SSF system is designed to
withstand the SSE and to serve as the alternate decay heat removal system,

2. Both the AFW and SSF system boundaries do not fully meet the definition
specified in GL Bl-14,

We do not fully concur with our consultant's conclusion that the SSF is 2 sub-
stitute for the AFWS. In order for the SSF 1o be considered a substitute

for the AFW, 1t would have to be capable of withstanding an SSE concurrent
with 2 single active failure. The SSF contains only one auxiliary feedwater
pump; therefore, if the SSE disables the AFWS for all three units and 2 single



active fa‘'ure sable: the SSF AFW pump, all feed.  ter to the three .nits
would be lost.

The licensee not only overlooked the single active failure disabling the SSF
AFW pump, but the use of one SSF AFW pump to provide feedwater to all three
Oconee units violates General Design Criterion Number 5, which states:

"Structures, systems and components important to safety shall not be
shared among nuclear power units unless it can be shown that such
sharing will not significantly impair their atility to perform their
safety functions, including in the event of an accident in one unit,
an orderly shutdown and cooldown of the remaining units."

In the event of ar SSE-induced accident, the licensee cannot show that an
orderly shutdown of the remaining two units can be performed because the SSE
can cause an accident in 211 three units simultaneously. This situation
arises when an SSE ruptures the circulating water line and the resulting
internel flood disables all the AFW pumps in the three units. The result is
an accident in all three units, namely, the loss of the ultimate heat sink,

The safety significance of connecting the three units to one SSE AFW pump i

any perturbation in one unit will cause perturbations in the other two units.
Considering that Oconee is 2 Babcock and Wilcox reactor, thereby extremely
sensitive to perturbations in AFW flow, small perturbations in AFW flow in one
unit could cause severe transients or accidents in the other two units. General
Design Criterion Number & was enacted to avoid these very plant interactions.

Because simultaneously putting the three Oconee units on one SSF AFW pump
violates Generai Design Criterion Number 5, 1t is our position that the
licensee provide procedures that restricts the use of the SSF AFW system to
one unit for each accident or event. The licensee can satisfy this condition
by meeting the following conditions:




Quelifying the AFW system to remz‘n function: after a safe shutdown
earthquake, and

2. Providing vatertight doors, barriers and enclosures between the circulating
water lines and the AFW system in order to prevent a seismically-induced
circulating water failure from disabling the AFW system for the three
Oconee units.

In summary, our evaluation concludes that the licensee's AFW system does not
possess an overall seismic capability for withstanding an SSE. This oversight
can easily be corrected by minor plant modifications and rewriting some opera-
ting procedures. Because of the importance of the AFW system, we believe the
qualification of the AFW system to the Seismic Category I classification should
be a high priority for the licensee,
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TECHMNICAL EVALULTION REPOR.
0 T NJCLEAR STATI™' UNJTS ) 2, ANC 3

SEISvIc . JF. ATINN D7 & IL1k:Y FEEDWRTER SYSTEW

1. INTRODUCTION

Since the accigent 8t Three Mile lslang, consideratle attentior has been
“souses on the cepetility of nuclear powes plents to felisdly remove Oefsy
heg:. Tne N2 mes secently ungdestaken Multiplent Action Plar C-14 "Seistic
Coglificeticn of AFw Systems" [Ref. 1), which is the subject of this evalue-

1400,

To imc  enent the fizst phese of Aciiorn Plsn C-l4, the NRT issuec (enelic
etter wo. Eiel4 "Seiemic Quelificeto~ of ATw Systems" [Re’. 2], dated
Tersugsy 1. 1SE1, tc &l opereting Pw2 licensees. This letier recuestec each
licensee (1) to conduct & walk-gown of non-seismically ovelifiec pertions cf
the AFm systen gnc igentify oeficiencies smenzble to simple sctions to improve
seismic sesistance, @nd (2) to provige design information regariing the sels-
rlc capasility ¢f tne AFn systen o f:c;litate NRC bacxfit oecisions.

The licensee of Oconee Nutles: Stetion respondes with e letter Catec
Januery 26, 1582 [Ref. 3]. The licensee's response was found not to be com-
plete snz & Reguest for Additionz) Informetion was issuvec by the NRC, detecC

til B, 1562 [Ref. 4). The licensee providec & supplemental response in @

letter getes May 2%, 1962 [Ref. 5).

This report provides @ technical eveluetion of the informetion ‘provicec in
the licensee's responses to the Gemeric Letter, and includes @ recommengztion
regerding the meed for socitional enelysis enc/or upgrading modificstion of

this plant's AFW system.




EVAUATION
Infremati~- providec in licensee's responses incluced:

Specificezion of the cvergll seismic capability of the AFw syste”.
Igentification of AFw system components thst are currently
non-seismicelly qualifiec for SSE.

< Discussion of levels of seismic cepedility of nmon-seismicelly
que.ifiec components.

0 Specificetion of overell seismic capadbility of the Standby Shutoown
Faziiity (85F) syster which will serve as an glternste oecay heel
Tencvel system.

0 Descziptio~ of methooclogies anc acceptance criteris for the selsmic
gesior of the SSF sysiem, which is ceterminec to be seismically

-
L

cui.ifies for the SSI level by the licensee.

icn Notices.

0 Rocitionelly, schematic sketches of the AFw anC SSF systems.

] Agcitionally, ddentificetion of erees of mocification of the #Fw
system thet will be perfcrmec under the SSF project.

° Apzitionally, cescription of methocclogies anc acceptence criteris
for seismicelly qualified components of the AFw syster,

We heve reviewes the licensee's responses, 8nd & point-by-point evalugtion
of licensee's responses apainst Gemeric Letter's requirements is proviged

below.

(1) Seismic Capability of AFW System >

Except for those items identified in the following, the AFW system
has been designed, constructed end maintained to withstand en 8st
vtilizing methods and scceptance criterie consistent with that spplicable
to other safety-relsted systems in the plant. Presently, those items
identified by the licensee as not being fully seismically Qualified ere
evaluated below:

-2-



B_mne/Mztzre - Portions of the turbine-griven pump cil sysien enc cil
cooling system, including the oil pi- >s snd water cooling pumps OO
n.t have retriev.cle seismic vocumeniation. However, we judge by
experience that the L mps/ motors possess e less :nan OBE level of
seismic cepacity.

Piping - The portion of all connected branch piping beyonc the first
velve it currently non-seismically qualified. we believe thet the
A7n syster piping is likely to possess an OBE level of seismic

CaDes Y.

Velves/&stugters - (8) Dil valves in the support system. However,
the licensze ingicstec that credit for seismic desipn is not neces-
SETy bDecause they ere equipped with handwheels for manuzl opers-
tions. () Pneumatic control valves and thelr beckup nitropen
brttles. Howeves, the licensee incicet 7 that these velves will fgil
open upst loss of gas pressure or they can be bypessec by slipning
the AFn flos through the mzin feedwater stertup line into the normzl

or £ ste:T generatcr nozzles on either steam generstor.

(¢) Ceztain valves oo not have retrievatle seismit documentation.

The licenses stzied, howeve:s, thet such valves were bullt to st least
the ANS] B 31.1.0 criteris and were modeled into the stress analyses
gs eouivelent pieces of pipe for structurel purposes. Base: on the
ghove information, we believe that the valves/sctustors ere likely to
possess s~ OBE level of seismic cepacitly.

Power Supplies - Powes to the electric motor-opereted velves anc
pJmpe, except for the motor-sriven AP pumps anc the lower Dressure

service water pumps, is currently non-seismicelly gualifiec. How-
ever, the licensee stated that seismic oesipn credit is not necessery
for the power to the electric motor-pperatec valves because these
valves can be manually operated with handwheels. Wwe judge that the
power supplies possess & less than OBE level cf selsmic cséicity.
water Source(s) - None
Initiation/Contro)l Systems - The control to the motor-operated valves
other than those in the auto-initiation enc suto-control of the AFW
system is not selsmically qualified. This includes the control to
the branch line isolation valves off the main steam hezder anc the
electric motor-operetes valves in the AFw suction and discharge lines
which sre normslly alipned for AFW operstion but not normally
required to operate. However, the licensee stated that no actuation
«3e




i. requirec of the motor-ppereted valves for the . flow anc the

velves will faj’ ws-is upon loss of ;ower. we therefore ‘udge that
the initietior/control systerms possess the capacity ¢ wi. stent &
SSE.

o Structures - The turtine builcing is seisric Class 11. we thecefore
Juoge that the structures supperiing or housing th. AFW system

components are capatle of withstanding en OBE.

Basec on our evelustion, those areas of the AFw system jugped nct tc
possess 2 SSI selismic capatility ace igentified below:

0 Fum2s /MDLOTS Less than DBt
e Picing OBt

o Vglves /Actugtors 0 213

o Foee: Supdlies Less tha~ DBE
° wneter Sousce(s) None

c anitistion/Contrel Svystens Neng

0 Structures D8t

In summary, our evaluation inciceted that the licensee's AFw systen
coes not possess an overall seismic capability that can withstans an SS5t.

Becsuse the primery wate: sousce is seismically quelifiec for the
SSE, & switchover to & seismicelly qualified secondery water souTce is not

involves.

The Stendby Shutdown Facility (SSF) system, being constructed to
provide & oeciceted separste train of suxiliery feedwater, will provide an
alternste gecsy heat removal system when it becomes operational. No
procedure is svailable st this time to switch from the AFW system to the
SSF system. Such procecure will be Ceveloped on 8 schedule commensurate
with the SSF system startup. The licensee gid not indicate the completion
Cate of the new SSF system.

The SSF system is desipned to withstand the SSE. Structures
supporting or housing the SSF system components include the reactor
bulloing end suxiliery building end ere seismic Class 1. The licensee's
provides a dgescription of the methodologies end scceptence criteris used
- 4 -



for seismic quel. icetion of the SSF system, referzing to applicable
seciions of the FSAR anc licensee's letters of March 28, 1980;
Fe: uery 16, 15El1; March 31, 1921; snd April 13, 1981.

Regerding the “w system bruncsty, ell connected brench piping end
crossover connectizns among the three units are seismically qualified only
through the first valve. -2 judpe thet the AFr system bou zacy does not
fully meet the req.irements ocefines in the Generic Letter.

Regzrcing the SSF system boundery, some small piping vents ang
Creins, cappes lines, tank vents, ang s recirculstior line from the ciesel
Tuel 0il stcrape tanx either have orldy one normally closed velve or are
seis~iCe.ly oesigned only through the first velve. we judge that the SSF
systieT boundery coes not conform to the odefinition of boundasy specified
in the Ceneric Letter. Since the existing AFW system is not fully
seismicelly ouelifiec, we feel thet this devietion neecs to be evalustes
anc/C: correcies in proer te assuté the Tequired safety function of the

S8 sysiern.,
Tne licensee stetec that both the AFw ano 557 systems were includec
within the scope of the seismic releted NRC Bulletins 78-02, 78-04, 75-07,

75-1¢, BC-1), &nc IE Information Notice 80-21.

(z) Welk-Down of Non-Seismically Quzlified Portions of AFw Sysienm

The licensee stated that no walk-gown was performed for the non-
seisnically qualified items of the AFX system due to relience on the SSF
system though the walk-gown is requested by @ Bl-l4. Wwe feel that &
walk-down is regquired if the new SSF system does not become operationzl
with!7 & reasonabdble period of time. -

(3) Agditionz) Information

ine licensee provided a schematic sketch of the AFW and SSF systems
including the water source(s), heat sink, suction and discharge piping,
ma jor mechanical equipment, and structures supporting end housing the AFw
ang SSF system items.

o $»




fazitionzlly, licensee's responses provided 8 descripiion of the
methocolopies end scceplance criterie that were used in the design of the
seismically qualified portions of the AFW system, by referring to the
spplicable sections in the FSAR,

The license. identified the areas of the AFw system where modifice-
tion/uograde will be performed for the tie-in between the SSF snd AFNK
systems. Because the construction of the SSF syster is underway, the
licensee sipted thet no acritionsl mogificetion to the AFK syster Iis
nesesseTy Oue to Telisnce ubon the SSF system,

3. ENSLUEIONS

Tee i-fcomation contained in licensee's responses is complete. The
licersee zic not perform walk-down of the currently non-seismically quelifiec
g-ezt 0F the AT systien because the SS7 system, being unoer construction, is
gesignes 1o withstand the SSE snd to serve as the alternate detay hezt removel
systen. Tne switchover procedure from the AFW to the SSF system will be
esignlishes comensuTete with the stertup operstion of the SSF syster. Both
the AW 2-2 S3F syster boundaries £o not fully meet the definition specifiec in
G El-l4.

S:ses LDOn the subnittes informetiorn, we conclude thet the A%y sysiem Ooes
not gresently possess the seismic cedebility to withetand en SSE. The glilitly
o the SSF system <o perform the required sefety function foliowing the
occurence of an SSE is also in question beceuse the 557 systen bountery coes
not fully ccnform to the boundery definition specified in G Bl-14. 1In
conclusion, we recommend that the NRC considers regquiring the licensee (8) to
submit the estimated completion date of the SSF system and perform & walk-Cown
of the existing AFW system if it is determinec that the SSF syster will not
pezome operetional within a reasonable period of time arc (b) to eveluste
and/or correct the deviation of the SSF system boundary in order to essure the
required safety related funttion.
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ENCLOSURE 11

REQUEST FOR ADDITIONAL INFORMATION
OCONEE NUCLEAR STATION
AUXTLIARY SYSTEMS BRANCH

Provide a probabilistic risk assessment (PRA) which demo: “trates that the
probabiiity of si?nificant damage to the emergency feedwater system,
following a missile strike resulting from tornadoes and other high winds
and assuming 1057 of offsite power, is less than or eaual to 2 median
value of 1 x 10°’ per year or a mean value of 1 x 107" per year. Aiso
provide a description of the methodology, mode'ing, assumptions, and error
bounds used in your PRA,

Your PRA should use the probability of windspeeds that is provided in
Figure 1. Significant damage is defined as damage that would prevent
meeting the design basis safety function,

You stated that in the event of a tornado induced loss of both the main
and emergency feedwater system, the steam generator inventory would be
expected to be boiled off within a few minutes. Ample time would be
available for opening the manual dump valves on at least one steam
generator to maintain a low back pressure for the auxiliary service water
pump. Blowdown of the steam generators would not be necessary.

Provide the results of an analysis which demonstrates that adequaie uesly
heat removal can be continuously maintained through the use of the existing
auxiliary service water system, and that such a cooldown method will not
result in an accidental overpressurization of the auxiliary service water
system ¢ - the excessive loss of reactor coolant. As a minimum, the
followirg points should be addressed:

a. Since the effectiveness of water injection into the steam generator
($G) is of some concern because of the low heat capacity of the ASKWS,
discuss the SG pressure that must be attained in order to provide
sufficient ASWS flow into the SG to ensure adequate decay heat
removal. Further, provide the dump valve capacity at rate ASWS pres-
sure, and the time period assumed for operator action of the manual

dump valves.

b. Provide a discussion and analytical results (plo*; if appropriate) of
the transient following a reactor trip utilizing the ASWS to remove
decay heat. The discussion should include reactor coolant system pres-
sure and temperature, SG pressure, SG water level/flow rate, and decay
heat removal versus time. Provide the time at which the secondary
steam dump capacity will match decay heat load following a reactor
trip provided that the steam generators are at the ASWS operating
pressure. Following the reactor trip during the time for which decay
heat is greater than the removal capability of the steam dumps at ASWS
pressure, provide the mass loss through the reactor system safety

valves,

c. Discuss the effects of cold shocking the steam generator as 2 result
of injecting cold water into a relatively dry steam generator.
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