Leai™
/'57//?11

Oregon
tment of Energy

P Are f
tate ol

Director

Office of Inspection and Enforcement
Division of Reactor Operations

mr. P. H. Engelken, Director
vuclear Regulatory Commission
Begion ¥
Suite 2, wWalnut Creek Plaza
490 », California Blvd.
inut reex, LA 56596
. elken:
Lt yed is Fui's response (O Sulletin our concerning the potential |
ymaging of Lioe ntrifrgal charging puumps under low charging riow coneLT
tionss ur review hae indicated that we cannot assure that this problem
will L dccur Trojan huclear Plant, and consequent action is
bed Len to implement the applicable recocmended interim modification.
Concurrently, are examining potential solutions in order to implement
a t ication at € carliest possible date.
Thus farx ve expended approximately 1V man-days reviewing and evalu-
iting ¢ e of the identified problem, and expect to require a total
of r telv 40 man-days to complete design review, implementation,
I1f vou e anv questions, please contact me.
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ATTACHMERT 1

TROJAR NUCLEAR PLAN
L e .

RESPOWNSE 76 Tk BMLETD

SRC Prquest 1
Perform (te caleulations eutlined in the ¢nelosure for yousr plant,

PCE Kesnonse

- - ettt e —

The calculations were performed using Trojan plant design data follow-
ing the procedure outlined in the Bulletin. The result indicates that

the centrifugal charging pumps minimum cooling flow may not be assured
under the specified conditions.

HRC Fevuest 2

If aviilability of minimum cooling flow for the CCPs is not assured for
all conditions by the calculations in 1l:

ie Make modilications to equipment and/or procedures, such as
these suggested in the enclosure, to ensure availability of
adequate minimum flow under all cenditions. If modifica~
tions are made as described in the attachiment for interim
ndification 11, verify that the Volume Control Tane relief
vaive is operable and will actuate at its design setpeint.

he Jostify that any manual actions necessary to assure ade=
ovwate minimur flow for any transient or accident requiring
51 can and will be accomplished in the time necessary.

ce Verify that any manipulations required (valve openiang or
¢losing, along with the instrumertation necessary to
indicate need for the action or accomplishment of the
action, etc.) can be accomplished without offsite power
availables

d. Justifv that {iew available from the CCPs with the modifi-
cations in place will be sufficient to justify continued
applicability of anyv safety related analyses which take
credit for flow from the CCPs (LOCA, EZILB, etc.).

e. Justifv that all Technical Specifications based on the
Item 2.d analyses remain valid.

PGE Response
a, he recommended Interim Moditication II described in

Attachment 1 of the Bulletin will bde i=mplemented. This
consists of:

l. Aligning the CCP miniflow line di:scharge to the
Voluze Control Tank and isolating the miniflow
direct return path to the CCP suction.
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s Rumoving the safety injection initiatvien auvtematic
closure signal from the CCP miniflow isolation

valves.

3. Modifving the Plant Erergency Operating Procedures
to instruct the operator to close the TCP miniflow
isolation valves when the RCS pressure drops below
1550 peig, the calculated pressure for manual reactor
cuolant pump trip, and follow SI termination guide~
lines if RCS pressure subsequently rises to greater
than 2000 psig.

In addition, PGE will conduct the following tests to
verify applicability of this problem to Trojan and assure
operational requirements for implementing the interim
modificat{ons:

I+ Verify operating characteristics of the CCPs

2« fvrturm flow verification tests on the mini low
rocire lines to ensure that the design minii ow
rate of oU gpm is still met for each pump.

2« Terform a pressure test on the Volume Control T-nk
relief valve to verify its setpoint and operability.
vhe rolief valve design flow capacity has been
verified to be considerably greater than the com~
sination of CCP miniflow requirements and RCP seal
injeetion return flows

leplementation of the interim modification will proceed,

ith completion prior to January 1, 198l. However,

esting of the Volume Control Tank relief valve will
‘eferred until the spring 1981 refueling outage.
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Continued coperation in the interim before January 1, 1981 is
justitied by the low probability of pump damage during that
perviod and the acceptability of the consequences following

tihaose accidents where Westinghouse predicts pump damage can
cecurs  Jostinghouse's analysis methodology conservatively
assumes worst-case conditions with . nect to pump charac=
teristics, equipment operability, instrument errcr, relief

ang safety valve setpoints and system transient behavior.
PGE belicves that the combined probabilities of & secondary
line break and concurrent worst case conditions is acceptably
lowe Trojan's pressurizer Power Operated Relief Valves are
operable and powered from safeguard busses and wouid be
exnected to maintain RCS pressure below the safety valve
setpoint during a secondary line break. In the unlikely
vvent that both CCPs are damaged following a secondary line
break, Plant shutdown and cooldown can be accomplished using
the normal charging pump, and if necessary, safety injection
pumps.
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additi.n to implementation of the interim modification,
ig enonining potencial permanent modifications to

wte the need for operator action to isolate or

restore €07 recirculation flow.

Be Fevisiont «11) be pade to Proccdures E=0 {Inmediate
ticas: ; IMapnacties Y, E=1 (Loss=or=Goaolant Arcident),
2 (Lagu 5f Secondary C-olunt), and E-3 (Steam Genera=
' tor Tuhe pture) to po oanto of fect concurrent with
1 2 Tecwentatfon of the interim modification.
llnwing ‘mplementation of the interim modification, the

ast limifing conditions requiring operator action occur
during smc 11-break Loss-of-Coolant Accidents (LOCAs) in
the Z-in. to0 6-in.~diameter break size range (see Attach-
mant 2, Rzview of Accident Analvses), and reguire operator
-~ tc isolate miniflow prior to core uncovery. This
s-roximately iU min. into the transient, giving

¢ adequate time to isolate the miniflow lines.

G S r.niflow isolation valves at Trojan are powered
tie -.10-kV zmergency power supply and can be operated
irs-te power unavallable. Required instrumentation
r ronitcring necessary parameters are powered by the
creferred instrument 120-V g-c system, a Class IE system.

1z 2 is a VWestinghouse-supplied generic evaluation
he Interim modification has on the safety
¢«vse Lf CCUP recirculation flow is verified to be
tent waih the Westinghouse input assumptions, the
Vestinghouse evaluation is applicable to Trojan. The
lusion is that the most limiting case, the worst size
result in less than a 10°F peak clad
cerature penalty if the operator isolates the miniflow
‘r¢ lines just prior to core uncovery (approximately
|0 sin. into the transient). This will not cause the
mall=hreak analvsis to become more limiting than the
larce=treak LOCA FSAR analysis. The large-break LOCA
iz not sensitive to the reduction in CCP flow that i1esults
“rom the modifications, and consequently the acceptaace
‘reria presented in 10 CFR 50,46 are still met.

alli=hreak LOCA, will

. " tas examined the impact of the interim modifications on
the Irojan Technical Specifications and concludes that,
ced on the safety analy.es sensitivity studies conducted,
he Technical Specifications remain valid.
NRC Request 3
Yrovide the reculss of calculations performed under Item 1 and describe
anv modificatione made as a result of Item 2 (include the justifications
requested).
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PGE_Response

;At!#chmcnt‘3 is a summary of our results of the calculations performed
under Item !. Descriptions of tle modifications and justifications are
included in PGE responses to NRC requests 1 and 2.
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FALLOAING SECCNDARY SIDZ HIGH ENERGY LINE RUPTURE

Ne-THMA-2245, 5/8/80
notifizsd the NRC of a2 concern for consequential damage of
centrifucal charging pumgs (CCP) following a secondary system

lin2 rupture. Reference 1 included a calculational method

and sample calculation to permit evaluation of this concern on a plant

specific basis. CShould a plant specific problem be identified, Westinghouse

;r*‘i‘ﬂﬂ sayeral recormendations for the intarim until necessary design

- -

s can te implamentaed to resglve the problem. These reccmmenda-

tions incluced two groposed interim modifications which included:

1. Rewsve the sarety injection initiation automatic cliosure signal from

)lant emergency operating procadures to instruct the operator to:

a. Close :the CCP miniflcw isolaticon valves when the actual RCS

ted pressure for manual reactor

open the CCP miniflow isclaticn valves should the wide range

pressure subsequently rise to greatar than 2000 psig.

Prior to making this racommendation, westinghouse evaluztad the impact of

the reccmman

various acci

rating procedure modifications on the results of the
idants which initiate safety injection and are 'sensitive to CCP

flow cdelivery. The accidants evaluated in detail include secondary syste

ruptures and
results for
are nct sans
frem the recs
Reterence |

tha spectrum of small lecss of coolant accicents. The analytical

stz2am cenerator tube rupture and large loss of coolant accicent
ftive t3 a reductien in CCP flow of the magnitude that resylts
Tenced modificaticns. This letter functicns to supplement

and fdentify the sensitivity of the accicdent analyses to

the reccrmended modifications. This evaluaticn is generic in nature.

I ey, SELCETYANE
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nsitivity anzlvsas rive heen performe2 for secsndary high energy line
surss S0 evaluate --2 impact of raduced safety injection flow due to
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3 T2edline rupture, the reaciur coolant pressure will reach
the pracssurizer szfety valve setpoint within approximately 100 seccnds
uming maximum safeguards with the power-operated relief valves

incperanle. w«ith minimum safeguaras, the reactor coolant pressure will

ot
h

reacn the pressurizer satety vaive setpoint until approximately

-

300 szzznss. The time that the reactor coolant systam pressure remains

2t the craessurizer safety valve setpoint is a function of the auxiliary
feadwater ficw injectad intc the ncn-faulted steam generators and the

time at wnich tne cperator is assuted to take action. With the mini-
flew isciation vaives cpen, the pezk reactor csolant system pressure

and the water discharged via the pressurizer satety valves are insignifi-
contly changed from tne FSAR results,

The effzcss of maintaining the miniflcw isolation valves in a normally
coen positicn was also investigated follewing a2 main steamline rupture.
For the canditicn Il "credible" stzzmline rupture, the results of the

¢ransient with the miniflow valves cpen showed that the licensing
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ian (no return to criticality afier reactor trip) continues to
be mat. Tha condition III and IV main st2amline ruptures were also
reanalyzed 2ssuming the miniflow valves were open. The results of
the anaiysis showed that, aven with reduced safety injection flow

into the core, no ONB cccurred for any rupture.



most plants 25 cetermined utilizing the currently approved October 1975

valuation Modal version, as shown in WCAP-2970-P-A. If miniflow is

solatad at the ACP trip setzoint rather than the "S" signal, a reduc-
tion in safety injection flow of less than 45 gpm results, averaged
for the 2zproxisately 50 <2cond period of time separating the two events.

his reduction in RCS liguid inventory results in core uncaovery less
than cne seccnd sarlier, and has a negligible impact on PCT. If mini-
flew is isolated at the time of core uncovery, or approximately 10

-

“inutes for break sizes in this range, 3 greater reduction in RCS 1iquid

mwenisry resuits in a ccre uncovery 10 se:zonds earliier in the trinsients

resuiting in less than a 10°F PCT penalty feor the worst size small break.
s would not result in any present FSAR small bLreak analviis becoming

imiting than the carresponding large break LOCA FSAR analysis.

IT minificw isciation does not cccur at any time into the transient for
c ory of smali LOCA, a PCT penalty of 200°F or more could occur.

arger than tne worst break through the intermediate

ange have beesn determined to be non-limiting for

=

,
iZing the currently approved October 1975 Evaluation
C-P-A. If miniflow isolation occurs at the RCP trip
time for thesa Dreszk sizas, the negligible effect on PCT presented
. Similarly, if isolation occurs prior to core

all (< 10°F) PCT penalty will result as well, However,

reak sizes, the time of first core uncovery accurs
prior *3 10 minutes. If miniflow isolation is not performed until

d SI will be delivered during the core uncovery time,
wnich can have a greater imcact on PCT. Studies indicate a potential
PCT renaity of 30°F resulting for thaese non-limiting break sizes if
miniflew 15 not i:olated until 10 minutes. This is not expected to
shift the worst treak size to largar breaks, since these breaks are
y hundreds of degrees less than smaller limiting small breaks

1
analyzed with the currently approved Zvaluation Model.




Sensitivity 2nmalysas hzve bzen serformed $o eavaluate the impact of reduced
satety injection flew on sm211 brezk less of coolant accidents (LOCAs).
These analyses indicated that miniflow isolaticn can be delayed, but it

must occur at soma time into the small break LOCA transient in order to

limit the peak clad temperazture (PCT) penalty.

The preposed modification d2lays miniflow isolation and reduces SI flow.
grad by s::r:x:~3taiy 45 gem at 1230 ps1a curing the cdelay time period.

Thg imzact of this modification was evaluated cased on two isolation times:

1) The tims ecuivalent to the AP trip time, and 2) approximately 10 minutes

in the trensient, or just prior tg systam srain to the break for the worst

stall Sreae sizes, The se.ond time was evaluatad to determine the impact

if tne cperator dees not isgiate miniflow within the proposed prescribed

time. The spectrum of smail break sizes are considered to encompass ali

A.

ssible small brezk scenarios. Only cold leg break locations are considere

e they will continue to be limiting in tarms of PCT.

-

Very small brzzks that do not drain the RCS or unccver the core, and
maintain RCS zressure acove secondary pressure (< ~2" diameter).

For these brezk sizas, it is quite pessible that the operator may
never isolate the miniflow line, since the pressure setpoint will

not Se reached, and continued pumped SI degradation will persist.
However, this will have no adverse conseguences in terms of core
uncovery and FCT., No cocre uncovery will be expected for the dagraded
S1 case, simi The

1
only effect would be 2 511ght1y lower equilibration pressurs for a
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given break sirs,
Small brezks that drain the RCS and result in the maximum cladding
teamperatures (2" < diameter < 6").

"

This range of break sizes reprecents the worst small break size for
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ATTACIBENT 3

TROJAN RUCLEAR PLANT

RESPORSE TO IE EULLETIN 80-18

Summary of Results from Calculations Performed
Following the Westinghouse Procedures

Pump 2053 &h @ 60 gpm
Pump P203A Ah @ 60 zpm
Total Testing Error

Total head loss due to injecrion
siping resistance

4
Yiead loss through the RCE
Elevation head to be overcome

‘tax RLS pressure while maintaining 60 gpm
miniflow through weak pump

Pressurizer safety valve setpoint plus
tolerance and accumulations

GMY/sa/&149A15

5924 ft.
5948 f¢t.
$56.0 ped

140.3 psi

50.0 psi
8.4 psi

2308,1 psig

2534,7 psig




