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Docket MNo. 50-409

Mr. Frank Linder

General Manager

Dairyland Power Cooperative
2615 East Avenue, South

La Crosse, Wisconsin 54601

Dear Mr. Linder:

Enclosed is a copy of our redraft evaluation of Systematic Evaluation
Program topic IV-1A (Operation with less than all loops in service).
You ur: requested to examine the facts upon which the staff has based
it, evaluation and respond either by confirming that the facts are
rorrect, or by identifying any error. If in error, please supply
corrected information for the docket. We encourage you to supply

for the docket any other material related to this topic that might
affect the staff's evaluation.

Please note that this evaluation supersedes the evaluation issued by
our letter dated August 17, 1978.

It would be most helpful if your comments were received within 30 days
of the date you receive this letter.

Sincerely,
\\

/\J—(’, 24 22% %" 7< ok
Dennis L. Ziemann, Lhief
Operating Reactors Branch #2
Division of Operating Reactors

Enclosures:
Topics IV-1A

cc w/enclosures:
See next page
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fritz Schub rt, Esquire
Staff Attorney

Dairyland Power Cooperative
2515 East Avenue South

La Crosse, Wisconsin 5450]

0. S. Feistand, Jr., Esquire
vorgan, Lewis & Bockius

1800 ¥ Street, K. W.
Washington, D. C. 20036

¥r. R. £, Shimshak

La Crosse 2oiling Water Reactor
Cairylend Powe~ Cooperative

?. 0. Sox 135

Genoa, Wisconsin 54632

Coulee 2egion tnergy Coalition
LTTN: Georce 2, Nygaard

P. 0. Sox 1583

La Crosse, Wisconsin 54601

L3 Cresse “udliic Lidbrary
800 Main Stree:
La Crosse, Wisconsin 54601

KMC Inc.

ATTN: Mr. Jack McEwen

1747 Pennsylvania Avenue, N. W.
Suite 1050

Washington, D. C. 20006

January 11, 1979
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y of ths presently operating BWR's and FWR's are des
szion with less than full reactor coolant flow, 1If
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pumo Or a BWR recirculation pump DeCOmEs inoperati.e,
ed Dy the remzining loop or loops is sufficient for
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‘authorized for long term operation with one reactor coolant tumd

irculation oump out of service have submitted, and the staff -as

ved. the necessary ECCS, steady state, and transient analyses.
ainina PW2 and BWR licensees have Technical Specifications

which require reactor shutdown within 24 hours if one of the operating

loons becomes inoperable and cannot be returned to operation within

the time period. LACBWR has no restriction on operating in the (n-1)

loop mode and our review indicated that analyses to justify ooeraticn

in this mode had not been submitted

fvajyation

a] factors have to be considered wnen evajuzting (n-1) loop

rion: (1) the impact on normal operation (i.e. ar2 there :dzc.2te
.~2) marcins when one considers the effect of anticipated trans‘ents),
the potential for a new accident (in this case a coldwzler accident
caused by the startup of the inactive pump), and (3) the potential effect
on accidents which are analyzed (principally the LOCA and lockzd rotor
accident).

One factu+ that can affect all three of these considerations is th: effect
of one loop operétion on reactor coolant flow distribution. LACBWR is a

two loop BWR with 2@ thermal rating of 165 megawatts. The forced-circulation
system cools 'the reactor by circulating as much as 30,000 gpm of witer. The
primary water flows upward through the core and then downward throigh the
steam separators to the recirculating water outlet plenum. The water then
flows to the 16 inch forced-circulation pump suction manifold through four
16 inch nozzles and is mixed with reactor feedwater that enters th: manifold
from four & inch connecticns. From the manifold, the water flows nrough
20 inch suction lines to the two 15,000 gpm variable spee¢ Torced-zircu-
123107 pumps. Hydreu\ical\y-operated rotoport valves are &t the siction
and discharge of each pump. The 20 inch pump discharge line returss the
witar 0 the 16 inch forced circulation pump discharge ranifold. “rom

the menifold, the water flows back to the core through four ecualiy spaced
1% ipzh nozzles in the bottom of the reactor vessel,



The shysical arrangerent of the forced circulation system &s cascribes
above (i.e. cem3n discharge heacer and commen sdc.f. Eea;erl
intuitively irdicates that flow perturbations will not be introdu ced o
the system, that is, 2+ a specified flow it is expected that the reactor
will not daiscern the difference betwesn two pume s er cne purd ¢psrating,
on adgition, & flow stability analysis, rerformed by Allis-Cralmers,
(referencs 2). sirulating cne pump and two pump flow situations at
LACEWR snows that no flow cscillations are expnc ted to occur during

cne pump operation. The staff concludes that dus to the systism con-
figuration and the Allis-Chalmers analysis uneven or asymetric flow
conditions wil) bz neglible.

ration (with one loop), since we neve ¢
im3] effacts on flow distribution, A
jed in <he Technical Specification fer r
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irculation system 20 inch discharge va'lve s elactirically
8 whenever 1ts associzted pump is trizozsc or &t 2er0
5 in the other loop is at greater than zero speed. A
cck zontrols the position of a2 2 inch bypass vaive around the
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for the surpese cf *'*ﬂ°a‘ning & thermal ezuilibrium

72 %kl 1228, En interiock czuses the discharzz valve o

[ d oosi twcn anytime the temgerature ¢ifferencial beww
i r then 1C°F, The bypass vaive opens anytine the dis
rze valve is out of the u11y open positmon During swngne locp
cosrztion the suction valve is locked in the fully open position. This
configuration provides for a backflow through the loop which maintains
the temperature differential at a minimum., We conclude, that since the
idle loop is maintained in tehrmal equilibrium by interlock with the
operating loop, no significant cold water injection can occur and therefore
zdgitional restrictions are not required on reinstating the idle loo0p to
cperation,
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With regard to ;he potential effect on postulated accidents, the staff
consvders the LOCA and locked rotor to be the most bounding in terms
of the effects of single loop operation. For the LOCA the orimary
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ere2s of concern are (1) the effect of difference in witer inventory

(4n =h2 vess2) and coerating loo2s), (2) energy removel from the core
curing blowdown due t0 path of primery water to the bre2k, anc

*(3) t7e effect of reduced power level and stored energy in the fuel. .
Szza~Zinc the water inventory, the reactor water level conirdl systiem

27 LA020° is one of essentfally consient mass, tnat fs, water level is
ircrzzses or dacreasad to account for the steam voids present during
verizticts in power level, Although the indicated water leve] 2t

L2234% 43 a reasure of the actual inventory in the reactor vessel,

eirce <2 Yower nozzle for water level measurement is below the regions

in -2 2:r2 that corzzin significant voids, the level orogra= is lisec

¢n §52:= yciss present during full power and full flow, Since Ihis mice
¢# zzsration yields essentiaily the same voic fraction 2t 1€ sercent

“lew 8r2 30 sercers “low, the inventory of water {n the vesss] <oes not
chargz. The staff, therefore concluces, that it is reascnzlle 10 2ssume
t72% s-2rs are no significant inventory differencss between single 2nc
c.21 1co: operation. Further assurance of maintaining ceonstant mess is
eroviced by & Technical Specification (4.2.2.9) 1imiting opsration to

Il psrzsrt of rated reactor power during single locp oreraticn, This
bounss LAZBWR so thzt control rods cannot be varrigc 10 increase reactor
sauze woila gt mexirys Tlow on on2 pump thereby producing 2 higher re2cidr
sawer resuiting in a greater void fraction and potentizl for decrezsirg
the ri3s inventory. Additionally, since the bypass 1ine is opern in tre
izl2 1222 (discussec above), the inventory of water is essentially the same
23 =-2% useZ in the LOCA an2lysis. The staff therefore conciules, tased on
“bs ghzve, that the inventory svailable during sirgie 1222 228721907 wiiid
r== 22 azarecizble changed from that assumed available during cudl i2¢p
sperezicn at full power and full flow.

pegarding the effect on energy removal due to blowdown flow distribution,
‘the location of the limiting LOCA is such that blowdown effluent would

be prefersntialy routed through the core for that portion of the transient
bafore the 2" bypass line is closed and the 20" recirc line opened. The
changz in blowdown flow will be slignht but in a direction to enhance heat
removal from the core.

he §sorad énergy and decay heat strongly affect peak clad temperatures,
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If tne power level is effectively halved, the stored energy of the fuel
is oronortiorally reduced resulting in peak clad temparatures signifi-
2ty bzlow those calculated. Fuel burnup and the clad gap effect the
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seconczry effests SO that reducing power level by a factor of 2

recuces the stored snergy by approximately 2 with a corresponding
decrezses in pegk cizd terperazure during the LOCA.

L

Tre azcicant most 2ffected by the single loop operating mocde is the
locked puro rotor. A seizure of the rotor in the operating locp pu=d
causes a comzlete 1oss of pumsing flow without benefit of pump coast-
Zswn. in the event of disrupted flow at LACSKR, reactor water levsi weuid
cesresse o the reactor scram setpoint and initiate tne high pressure
gTergancy core soray, This same signal would cause the rezclor buildinrg
¢tez= isclzsion vaive to close. Closure of the steam isolaticn vaive
irdsissae ghutso.n condanser operation. The forced circylation system
gigeha~ze 27 suction valves 2re intzriocked with the shuiliwn con-
senser ‘s ‘n sarvice providing a flow path for natural circulation.
s-itdouwr, ¢coling by natural circulation through the shutdown conderser
wasle proces? in 2 norme) ranner excest that flow resistance wiuld e
craaser in on2 1002, We estimate that flow resistance (X) to be atout

{ timzs nigner with a locksd rotor than a free wheeling pump based on
LOFT precictions. Paragraph 14,3.92 of LCBWR Safeguarcs report statas
«het nesura) circutesion flow {estimatesd to be 4C00 gpm; can remdve up
tz 23.percent of full power hesat generation at 1285 psig without vidlating
sharme’-hycraulic design criteriz or azproaching burnout heat Tlux.
'C3.8 i8 resstrictes o 05 pewer by tech spec whan in on n-1 operating
moZe, Wman reazcior scram occurs, the power gereraticn will imredietely
decrezse to 2bout 7: of initial power or 3.5% of full power., heat -
sererssion weuld then decay, follewingy the ANS curve.
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- . of the Safeguards report indicates trat 2700 gpm natursi
circule=ion will remove 8% power. Our conclusion is that even with

the flow resistance increase in one recirculation loop, decay heat could
be removed by natural circulation alone, Additional assurance is cesrived
by actuation of the high pressure core spray and operation of the
"shutdown condenser following 2 locked rotor accident.

2:se7 on our review of the above we conclude that operation with less
than 211 loops in service at LACBWR is acceptable and no facility or
Technical Specification changes are required.
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