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refer to LAC~-6660

DOCKET NO. 50-409

Mr., James G. Keppler, Regional Director
U. S. Nuclear Regulatory Commission
Directorate of Regulatory Operations
Region III

799 Roosevelt Road

Glen Ellyn, Illinois €0137

SUBJECT: DAIRYLAND POWER COOT:RATIVE
LA CROSSE BOILINC WATER REACTOER (LACBWR)
PROVISIONAL OPTLRATING LICENSE NO. DPP-45
REPORTABLE OCZURRENCE NO. 79-17

Reference: (1) LACBWR Technical Specificaticns,
Section 3.9.2.a(2)
(2) LACBWR Technical Specifications,
Section 4.2.2.3
(3) DPC lLetter, LAC-6643, Linder to
Keppler, dated Novembher 13, 1979,

Dear Mr. Keppler:

In accordance with the provisions of Reference (1), this submittal
constitutes the required follow-up report describing the occurrence
which was initially reported in Peference (3). The initial report

discusses the cooldown rate of the reactor vessel following a
scram on November 9, 1979.

A corplete explanation of the circumstances surrounding this event
is as follows:

At approximately 0252 on November 9, 1979, with the reactor in
Operating Condition I, at 85% Rated Thermal Power and steam flow at
500 x 107 1b/hr., the turbine governor initial pressure regulator
system experienced an unexpected reduction in freedom of movement.

The Shift Supervisor took corrective action on the turbine governing
system in accordance with written instructions. Following this
action, the turbine governor valves, which are the main steam inlet
valves, closed unexpectedly from 76% open to 60% open and then re-
opened to 76% almost instantaneously. As a result of this rapid
valve movement, reactor pressure quickly increased from 1248 psi to
1276 psi, causing neutron flux spikes to occur on wide range channels,
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Nos. 5 and 6, and power range channels, Nos. 7 and 8, with 124% on
Channel 7 and 108% on Channel 5, representing the highest values
observed. The remainino channels indicated values of 87% and B9%.
The flux spike on Channel No. 7 caused a scram due to "Power
Recirculation Flow Abnormal” at about 0255. The operators commenced
implementation of the full scram procedure of the LACBWR Cperatina
Manual.

Reactor pressure Jlecreased from 127€ psiac to 1040 psic in less than
one minute after the scram causing the Main Steam Isolation Valve

to close automatically and the shutdewn ccndenser to operate. Shut-
dewn condenser operation contributed to reactor pressure decreasing
ultimately to 280 psia.

405
Two factors are believed to have crntributed to the increased cocl-

down rate of the reactor vessel., They were: 1] nearly continuous
operation of the shutdown condenser for approximately ten minutes,

and 2) increased water level in the reactor vessel due to delay in
tripping the reactor feedwater pump. LACBWR Technical Specificaticns
(Reference 2) limits the reactcr vegscel cocldown rate to 150°F/hr.
during shutdown operations of the reacter, The reactor vessel stresces
resulting from this cocldown have been evaluated in the attached repcrt,
which concluded that the stresses were well within the allowable ASVE
Code requirements. An independent stucdy has alsc heen performed Ly
Nuclear Energy Services resulting in similar conclusions (a draft
copy of this report is attached).

vhile the shutdown condenser vas in sreration and¢ +he Main Stear
Isclaticn Valve was clrsed, the ocutput f the cperating reactor fee
purp was manually reduced, howvever, the reactor water level increas
to 223 in. on the wide range water level recovider before the feed
and condensate pumps were tripped and the et £ 6 St alve
(65=-24-001) was closed.
“fl}annq the scram, the reactor vessel ccoled éowvn from Wfﬁr!. -
5'F. during a 22 minute vericd, a rate eaquivalent to 423 F/hr.

The turbine governor hydraulic control system was inspected and
flushed. The turbine manufacturer has been consulted feor assistance
in the conduct of an investigation concerning the behavicr of the
turbine governor hydraulic control system, which occasionally has
experienced reduction in freedom of movement. The system will be
disassembled, thoroughly examined and overhauled during the sprina
1980 refueling outage.

A thorough investigation and review of the incident was conducted

by the LACEWR operating staff, The need for an additional alarm to
show more directly the operational status of the shutdown condenser
is being studied. At present, only Alarm C2-4 (Shutdown Condenser
Outlet Valve Air Pressure) provides indication of shutdown condenser
operation.
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Also, a thorough review of the incident has been conducted with

all members of the Operations Department with special emphasis
being given to the recormended actions to be taken during turbine
governor control problems, particularly after a resultant scram,

1t has been stressed that operators should take sufficiert time

to evaluate overall plant conditions pricr to initiating corrective
actions in accordance with the Operating Manual. An instructive
memo has been issued to all members of the operatina cepartrnunt
providina quidance for actions follewina unexpected or abnormal
events,

2 Licensee FEvent Feport (Peference: Appendix A, Pequlatery Cuide
1.16, Revision 4) is enclosed,

Authorization for this report to be sutmitted beyond the fourteen
day reporting period was aranted to L. Goodman by Mr., Ken Pidaway
on Wednesday, November 21, 1979,
Should you have any questions regarding this report, please contace
us.
Very truly yours,
DAIRYLAND POWER COOPERATIVE
Frank Linder, General Manager
FL:LG:af
Attachinents

se: Director, Office of Inspection and Enforcement (40)
U. S. Nuclear Requlatory Commission
washington, D. C, 20555

Director, Office of Management I-~formation and (3)
Program Control

U, S. Nuclear Pegulatory Commission

Washington, D. C. 20555
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11/13,79
C. Angle

REACTOR VESSEL STRESS ALUAT ION
- .' . " L' D

—
VEMBE!

DURING

INTRODUCTION

A reactor vessel cooldown occurred as a result of conditions
reported in the incident referenced above. During a cooldown
transient, it is necessary to determine approximate reactor
vessel and coolant temperature rate of change versus time O
ensure that vessel stresses produced by the temperature-pressure
transient remain within acceptable limits.

COOLANT AND VESSEL COCLDOWN RATES

Coolant and vessel cooldown rates for the November 7, 1979,
incident are shown in Table I. The values listed were caken frcn
Control Room chart reco.ds of reactor pressure and reactor vessel
tempera‘* res. Included for comparison purposes are data fror
similar type transients of May 1970 and August 1974.
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It can be seen that the maximum coolant saturation ¢
for the Ncvember transient was 24°F in 4 minutes (14
the vessel metal cooldown rate was 33°F in approxima

(5259 /hr). These cooldown rates are greater than those rep
in August 1974(1) (2) but less than the saturation and metal
down rates of 1620°F/hr and 8250F per hour respectively, rep
in May 1970(3), In the 1970 incident, it was determined th
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(1) Reactor Vessel Srresses During Cooldown - Incident of 8/28/7
memo, C. Angle, 7. st 28, 1974.

(2) Stress Analysis of LACEWR Reactor Vessel and Recirculation
Piping System for Thermal Transients Produced by the Unplanned
Reactor Scram of Auqgust 28, 1974, liuclear Energy Services -
NES BlA00'4, September 13, 1974.

(3) Reactor Vessel Stresses, Fuel Temperature and Cledding Stress

Calculation Following Main Steam Bypass Valve Maifunction,
UNC, $5-588, June 8, 1970.
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In addition, the forced circulation loop temperature change was
1859F in 16 minutes during the November 1579 transient. This
coolant AT is also less than the value of AT used to analyze
limiting circulation loop glpo and reactor inlet nozzle stresses
in the August 1974 report(2),

*n that revort, a 2500F step temperature change was assumed to
occur. Stresses were conservatively analyzed for the reactor
recirculation loop nozzles and piping system.

The stress levels using a 2509F step change were found to te
acceptable resulting in a calculated allowable number of stress
cycles of 2,000 for the reactor inlet nozzles. Since the most
recent transient rate change in temperatures was less than that
previously analyzed, the stresses that resulted fromthic transient
were also less.

CONCLUSION

It can be concluded that the magnitude of reactor vessel
piping stresses that occurred during this transient have Leen
conservatively enveloped by previcus calculations and that the
values are within the allowable ASME code requirerments for
rrimary ana secondary stresses. Furthermore, the incident will
nave a negligible effect on vessel and piping usacge as determined
by previous analyses.

CWAsabs
CC: Files: Reading
R3, T5C, RS5G, RSH
ORC & SRC
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TABLE I

VESSEL COOLDOWN TRANSIENT

Ce

Angle

11/13/79

Rev,

VARIABLES
May 1970 Aug. 1974 Nov. 1079.__x2£‘..__RLti__
Reactor Pressure (SS=-588 (P5101-50) Ava, Rate Max, Rate
Pgae=1, P8ig 1280 1235 1265 1265%
=2, Dsig 200 505 280 SEN
1080 rei “an 21 IcR “AR e
£, F 7 Min 14 Min. se 2 ¢ Vit
Reactor Coolant Faturation Temperatures
—~ [ i - - -
% g £ 2 " F
£ AT 5 3 1y 142 T
-1, 575 (Est e 5 265
essel T-2, 419 (Est) 2i% 308 —d
Tis 7 165 °F 'L ‘60 °F g Op
'ty Min. 12 Min. 15 Min, 22 Min. 4 Min,
To/hr 825 °F/hr 249 °F/hr 436 "F/hr 525 °F/hr
(Max)
Forced Recirculation Loop Coolant Temperatures (Measured at FCP Suction)
T=1 565 555 555
T2 315 370 465
5T, % 2500F (Assumed) 1 LOF 90
{tt.' ﬂll‘l. G 1"' Min. 4-"
\T/hr 694VF Mr 1174 F/hr
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EVALUATION OF SiRaSS b LALUBWN Rida iR

VESSEL AND KECIKCULATION PIFING LylTim

POR THLERMAL TRANSIENTS PRODUCED RY

NOVEMKER 7, 1979 INCIDEWT
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The re=ults of the stress analyais for August .o,
in Table 3. [Iraz Table
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474 1ncident

in the cratical regions satisfy ASMY Code Sectaon 111 requirenants.
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2,000 times. For the November 7, 1979 incidenl, since the &7 (165°T an 10
micules) is less than the step temperature change of 250°7 aszsumed in the

August 28, 1974 transieat, the primary aad secondary etresses will alec be
Jess than those shown i Table 3, and Lhe allowable aumber of stress oycles

will be grester than 2000.
Conclusions |

The results of the stress evaluwatica show that the thernal transieals

experienced during the iacident on Novesber 7, 1979 did not result 1o
prossure vessel and recirculation piping etresses exceeding AUVE code
wquitements foo Lhe primary and gecondary etresses. Purthe:oorsa, the inci
dont hes negligible cffect an vesse! or piping usage Eince the maxieas
usage factor was grealer than 0.000% (1,/2000 Cycles).

five in-service inspections of
change has been deteoted These
ve incident (May 15, 1%

¥ith roFpect to the vesgel lamination,
viys 's=ination have been performed and no
inspections span the Main Steas PEypaszs Val
vhich rraduced a cooldodn rransient very oulfg s
analyzed in Lhis stuly. Thas fact cou JJed with Lhe low usais
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VARIABLES

Reactor Prassure

'm-'o m.

"“"’ ’ ”i'

LP,, psa

Lt . min,

sat d
- 2
TSat=de p
pe -
““!' s
4t _, Man
(TS" 13 4

Feactor Vasse)

vessel T-1,

Vessal T-2,

be , man,
v

b1 /e

ur'

May 1970 Aug. 1974 Nov, 1979, Irc  Rpt.
(56-568) (P5103i-50) Avg. Rate Max Rate
1280 123 1265 1265

200 585 280 562
1080 pai 650 pei 985S psi 705 gsa
A 7 man. 14 Min. 22 Kin. e Mun

Reactor Coolant Saturation Termperatures
LY & £73 Tl r
: _sue 22 -
3 L Op 154 °TF 4
Y Min. 14 Man. 20 Min L5
1620 PPy 5 Or/ny «94 “F/rr H §
Terp«ratures
- Lst; B céc

_ 610 (Fe:) S15 405 530
lb') :' 62 (J‘ lt‘? or ") l‘.“‘

12 man. 15 Min, 22 min. & Min

~e G . O o
5 Tk /nr 440 “p/nr 43 %/nr 525 r/me

(ax)

Torged hecircuwiation Leop Coolant Temperatures (Measured st PCT Suction)

T-1

. B3

(=)
ar, ¥

“ B ‘.o

[ T/hr

‘J’ |

| t 1) N7~
(1 | ,‘J_.,
fr\g ' ru\ @d

iINAL -

565

315

-———

250°F (Assumad)

55%

370

185 %
16 man,

69f Fs nt

$55

465

90
4.6

11782 Ny
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TARLE 2 (REFERENCE 1)
SUMMARY OF STRESS ANALYSIS (May 15, 1970 Incideat)

LOCATION

1. Juaction of Closure
lirad Spherical Shell
to Flange Region

Area in Vicinity of
the Veossel lamination

IV Paim ¥ ok .7 et ¥ gk
» ~4_";’- : P .y .. .
Y TG
(1 HInt sl
U W wU‘L{\,UULL &\4&-

INTENSITY

30,782 pei

5,606 psa

650 ey (xadial)
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N Code Peguirement

540



SWWARY O¢ STRLSS ANALYGIS RESULTS {Awgust 7.
L‘_‘.{*’ ——— — - ‘ -— - R
Gi; Primary Stress|Primary Plus | foak Styows
Gii Intensity Secomdary Intensity
1= (Bquation 9 Stress Inten- (bquation 11
g of ASKE Code)f sity (Bqua- | of ASME Codel
—- Rogion vtonﬁﬂé. 10 iWaustson
ST of AsSnL Codn ‘ of ALmi
e ‘
= g .
Se I apead
— (poi) sn (pei) Sp lpmil i
e |
C..’.‘ L i
E‘"” . - r,,_..__‘- oo e ——
|
wactor Outlet 5,269 36,204 ! 1o G
Nozzle (40,050)% | (83,1C0) g
|
) R e ;
! 4
Aactor Inlet 5,014 72.59% ; 105
sozzle (40,050) (60,100 |
* |
- -~ . O
; !
circelation ?iping 9,832 1 €1,642 ' 522 Pl
<aader Elbov (27.,150) (%4,300) |
: | i
- e - -
B ) {
O Temp sactien 5,583 $7,084 : 35,403
Caping/Ceasing (25,425 ¢ (50,85%) (4
(S Trarsition y !
S i A one .
1* wuxber in Perenthosis indicatns ASKE Coda allocable slress vAaluow
Note 11 QCQIJUIQ e “:“o’\ NRn-365%) .6 of Pan coela, 8 campononk 8 ¢

satisfise equations 9, 10 and 11 or o, o

-

13 and 14.

174 Incidont)

e

“implafied Elastic Tlastic

- ———

14,496
154,300)

20 ,615
(50,3850

61,653

o a—

S e AR e ——

Nincontinuity Analysis. Allowable
number
- —— — °f
1o | (Equation 11 | Alternating stress
o 0L ASRE stress inten~ cycles
Coxle) shty 8.“ - (%)
(pal) \Sp or,
Dquation 14 of
ASME Code (psi)
|
" 30,000 20,000
! i
1
LI, BRI 1

2,000

4,50

2,5L0



