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LAC-8007 - 1/6/82

1B_FORCED CIRCULATION LOOP TEMPERATURE

RATE OF TEMPERATURE

*TEMPERATURE PRESSURE CHANGE BY ,HOUR
TIME (°F) _(PSIG) AFTER SCRAM
2115 551 1240
2215 384 1215 =167°/HR
2315 234 1140 =150°/HR
0015 138 1080 - 96°/HR
0017 132
0115 101 1065 = 37°/HR
0215 91 1145 (Max. Press. - 2°/HR
below 130°F)

0223 S0 1100 - 3°/HR
0315 88 940
0341 86 720

+ 87
0345 86 0346 680 (-4°/HR 0315-0345)

- 87
0354 86 735
0356 87
0415 90 820 + 2°/HR
0427 93
0430 109 820
0433 182 820
0435 212
0444 284 815
0515 263 780 +173° /KR

*2°F was added to chart reading up until 0403 when chart
Paper returned to track. The chart was off up to 4°F.




EVENTS FOLLOWING SCRAM OF DECEMBER 23, 1981

1A FCP

An attemp! was made to start 1A FCP to restore circulation in that loop at 2300
and again at 0205. Each time the motor was started ,it operated satisfactorily.
When the speed contrcl switcn was released from pullout, however, the pump speed
did not increase and the motor current increased to approx imately 40 amp, which

is 10 to 15 amp higher than normal and the motor was immediately shutdown.

It is believed that since the seal inject leak-off temperature reached
approximately 200°F when the loss of power occurred, that reactor water heated
the pump shaft while there was no sea! inject flow, causing the shaft to expand.
Since the lower seals (“ce Attached Figure) have very little clearance, while
the upper seal is very loose on 1A FCP, resulting in excessive leak-off flow,

the expansion of the shaft effectively closed the gap between it and the lower

seal rings.

A considerable time was necessary for the pump shaft to cooldown, temperatures

to equalize, and for the shaft to contract to its normal size. The seal

injection heaters were turned on at approximately 0240, which helped reduce the

offect of shrinkage of the lower seal rings and equalize temperature.

Another attempt to start 1A FCP was made at 0410 and the pump operated

satisfactorily.




18 FCP

After the 10ss of power and scram, it was noted that 1B FCP seal leak-off
temperature was 175°F; also, there was a low leak-off flow alarm on 1B FCP.
Seal inject flow was varied up and down in an attempt to lower the leakoff
temperature and to clear the low leakoff alarm. The leak-off was checked and
found to be .1 gpm. At a reactor pressure of near 1100 psig, attempts were
made to shift the seal inject point selector valve (52-25-006) from lower to
upper position to reduce flow into the loop and to obtain more leak-off to
clear the low leak-off interlock which would allow the pump to be started.

The valve would not shift from lower to upper ‘nject point. [fforts were also
made to shift the valve while attempting to manually aid valve stem movement
with no success. An air leak was noted at an air fitting to the valve
operator. The valve eventua'ly operated satisfactorily at the same time that
the low leak-off alarm cleared. It is believed that the reason that the
inject point could not be switched fram upper to lower injection points was
due to a hydraulic lock between the upper inject point at the pump seal and
the corresponding port of the valve, along with reduced ~perating air capacity
due to the broken air line. When the leak-off alarm cleared due to the
increase in leakoff flow, the hydraulic lock was also gone and the valve

operated normally.

The seal injection heaters were placed in service to reduce cooling of the

loop when it was noted that the 1B loop suction temperature was below 130°F.



It is believed that the high temperatures caused swelling of the pump shaft
and since the face seal and floating bushings on 1B FCP are tighter than those
on 1A FCP. This closed off the seal, resulting in the seal inject water

flowing into the FC loop rather than up through the seals.

The FCP's will not start if the leak-off flow is less than .2 gpm, therefore a
considerable soak time was required for the pump shaft to cooldown and
contract to its normal size. The turning on of tie seal inject heaters may
have also have helped to clear the low leak-off alarm by equalizing
temperatures, and reducing the contraction of the floating bushings against

the pump shaft and aided in opening the clearances.

The leak-off alarn, cleared at 0332 and the injection point valve worked as

described above.

At 0349 1B FCP was started and operated satisfactorily.

The control airline leading to the valve operator for the seal injection point

selector valve has been repaired.
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NUCLEAR
ENERGY
SERVICES, INC.

January 15, 1982
Reference No.: 5101-780

Mr. John Parkyn

Dairyland Power Cooperative
LaCrosse Boiling Water Reactor
P. O. Box 135

Genoa, WI 54632

subject: Evaluation of Thermal Stresses Resulting of
Heat-up of Re-circ, Loop 1B Icllowing Pump Restart

Dear Mr. Parkyn:

Wwe have evaluated the potential for adverse conditions of thermal
stress on the Recirculation Loop pipe wall for the heatup condi-
tions described by you over the phone on Friday, January 15.

The following assumptions and data were used:

.Pive wall thickness = 1.28l1" (corresponds to 20" sch. 100).

.The fluid is subject to a constant heatup rate of B800°F per
hour for 15 minutes.

.The Biot Number applicable to_transfer of heat from pipe to
coolant is taken to be 10 = h6/k , This assumption is made
for convenience in determining the temperature distribution
through the pipe wall vs. time. This assumption is conserva-
tive cince the actual Biot Number based on a flowrate of
130 gpm is less than 1.0. (Higher Biot Numbers are indicative
of more efficient convective heat transfer to the fluid
relative to the conductive heat transfer in the pipe wall,
The higher Biot Number chosen here therefore maximizes AT
through the wall, ensuring a conservative (higher) estimate
of thermal stress).

Based upon the above, the maximum AT across the loop piping wall
it any time during the heatup at 800°F/hr. is 13°F. This results
in an equivalent linear thermal gradient stress in the pipe wall
of 2.2 ksi ( 2,200 psi). This 1s less than 10 percent of the
specified minimum yield stress of 30,000 psi for the chrome-
moly piping (A 335).

Sincerely,

UCLEhR ENERGY SERVICES, INC.
NES Divi

Crai Flnnan,
Project Engineer
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January 7, 1982

In reply, please
refer to LAC-8010

DOCKET NO. 50-409

Director of Nuclear Reactor Regulation

ATTN: Mr. Dennis M, Crutchfield, Chief
Operating Reactors Branch #5

Division of Operating Reactors

U. S. Nuclear Regulatory Commission

Washington, D, C. 20555

SUBJECT: DAIRYLAND POWER COOPERATIVE
LA CROSSE BOILING WATER REACTOR (LACBWR)
PROVISIONAL OPERATING LICENSE NO. DPR-45
RECIRCULATION LOOP PIPING NIL-DUCTILITY
TRANSITION TEMPERATURE EVALUATION

Reference: (1) DPC Letter, LAC-8007, Linder to Keppler,
dated January 6, 1982, Reportable
Occurrence No. 81~-15,

Gentlemen:

Attached 1s the independent analysis of the referenced incident
which involved an occurrence on December 24, 1981, in which the
temperature of the 1B Forced Circulation Loop decreased below
130° F., while primary pressure was greater than 280 psig.
Reference 1 stated that a report covering an independent analysis
by Nuclear Energy Services (NES) would be submitted. Contained,
herein, is the NES evaluation of the conditions the 1B loop
experienced.

The information being submitted with this letter has been reviewed
by LACBWR committees as prescribed in Technical Specifications.

prompt review of this submittal would be very much appreciated.

Very truly yours,

DAJIRYLAND POWER COOPERATIVE
f /

-7
//QzC.Z(R'fQ T a/kfw
/Ln Prank Linder, Geheral Manager
FL:LSG:af
Attachment

cc: J. G. Keppler, Reg. Dir., NRC~DRO III
NRC Resident Inspector
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January 7, 1982
Reference No.: 5101-777

Mr. Richard E. Shimshak
Dairyland Power Cooperative
LaCrosse Boiling Water Reactor
P. 0. Box 135

Genoa, WT 54632

Subject: recirculation Loop Piping Nil-Ductility Transition
Temperature Evaluatioon

Reference: Telecopy of Reactor Coolant Loop 1B Temperature and Pressure
Data, L. Coodman to-C, Finnan, December 31, 1981

Dear Mr. Shimshak:

Per your request, we have analyzed the operating data for the several hours
following the scram of December 23, 1981 mm Loop 1B temperatures
were below Technical Specification limits. The purpose of our evaluation
was to detcrmine whether Code preseribed limits on approach to NDT had in
fact been violated or if any potential hazard existed with regard to brittle
fracture.

The results of our analyses indicate that at no time following scram were

ASME B & PV Code Appendix @ requirements regarding margin above RTNDT
vislated., For the worst coincident pressure temperature conditions {2145
psig = 919F at 0215 hours per Reference) the miniwuwam loop temperature
allowed per Secticn I1I Appendix G is 799F, Thus, there was a margin of
12°F above the minimum allowable temperature.

upon au assumed constant cooldown rate of 300°F per hour. . Jﬂr
observed rate of ccoldown was -167°F in ome hour (and decrease after),
our results are ¢ servative., Copies of the pertinent calculations are
enclosed.

The calculation of the thermal stress intensification factor, Kig, was based

3

SHELTER ROCK ROAD, DANBURY, CT 08810 (203) 748-3561




Mr. Richard E. Shimshak
. 5101-777 =

If you have
call,

any questions or if we can be of further help, please

Very truly yours,

NUCLEAR ENERGY SERVICES, INC.
NES Division
/1 . / -
V}:’?I( ’ /,//»’ 7;1771:,
Craig F[nnan,
Project Engineer

[al
enclosures
ce: Jo Taylor

L.. Goodman 4

H. Towsley

‘ W. Manion



ATTACHMENT®

. SUMMARY OF RESULTS

,CALCULATION, MAXIMUM PIPE WALL AT

,CALCULATION, CONFORMANCE WITH NDT REQUIREMENTS
OF ASME SECTION III, APPENDIX G



SUMMARY OF RESULTS

LOOP 1B
MIN. ALLOWABLE
a TEMPERATURE PER MARGIN
TIME PRESSURE (PSIG) TEMPERATURE (F) ASME CODE (°F) (°F)
0115 1065 101 64 +37
0215 1145 91 79 +12
0223 1100 90 71 +19

0315 940 88 31 +57
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