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In reply, please
eo o refer to LAC-6660

,

DOCKET NO. 50-409

Mr. James G. Keppler, Regional Director
U. S. Nuclear Regulatory Commission
Dir ectorate of Regulatory Operations
Region III
799 Roosevelt Road
Glen Ellyn, Illinois 60137

SUBJECT: DAIRYLAND POWER COOPERATIVE
LA CROSSE BOILING WATER REACTOR (LACBER)
PROVISIONAL OPERATING LICENSE NO. DPR-45
REPORTABLE OCCURRENCE NO. 79-17

Reference: (1) LACBWR Technical Specifications,
Section 3.9.2.a(2)

(2) LACBWR Technical Specifications,
Section 4.2.2.3

(3) DPC Letter, LAC-6643, Linder to
Keppler, dated November 13, 1979.

Dear "r. Keppler:

In acccrdanco with the provisions of Reference (1), this submittal
constitutes the required follow-up report describing the occurrence
which was initially reported in Reference (3). The initial report
discusses the cooldown rate of the reactor vessel following a
scram on November 9, 1979.

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

At approximately 0252 on November 9, 1979, with the reactor in
at 85% Rated Thermal Power and steam flow atOperatingConditionI,

500 x 10 lb/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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tios. 5 and 6, and power range channels, rios . 7 and 8, with 124% on
Channel 7 and 108% on Channel 5, representing the highest values
observed. The remaining channels indicated values of 87% and 89%.
The flux spike on Channel tio. 7 caused a scram due to " Power
Fecirculation Flow Abnormal" at about 0255. The operators commenced
implementation of the full scram procedure of the LACBWR Operatino
Manual.

Peactor prensure decreased frcm 127f ps: : to 1040 rnic in less *"an
one minute after the scram causing the "ain Frear Isolatien 1*alve
to close autonatically and tho shutdren ccndenser to operate. Shut-
dcwn condenser operation centributed t- reactrr pressure decroisinc
ultimately to 280 psic.

While the shutdown condenser car in terat irn >nd *ho "aln Stear
Irolaticn Valve was cl'ord , the cu t ; *u ' ^: 'ho reratirs reactrr fecu
rurp vas manually reduced, h~ovoi , thc coact ^r water lovel increased
to 223 in. on the wide : anon w a *. e r level roct : :or Fof"re the feed
and enndensate pumps vere tripped anc th ' re. ate" Strp "alve
(C5-24-001) was closed.

c
rollowing the scram, the reactm vessel ccoleJ v:vn 'rer 5f 0 T. t-

C405 P. during a 22 minute teried, a rate eativalent to 423 P/hr.
Two factors are believed to have c-ntributed to the increased cc<l-
down rate of the react a vessel. They t;ere: 1) nearly centinuous
operation of the shutdown condenser f or approxir'a tely ten minutes,
and 2) increased water level in the reacter vessel due to delay in
tripping the reactor feedwater punp. LACHWP Technical specificatirns
(Peference 2) limite the reacter voscel c :cidrwn rate to 15C r/hr.
during shutdown operatians of the roacter. "he reactor vessel strosres
resulting frcm this cocidewn have heen e'ealuated in the attached r e r. : r t ,
which concluded that the stresses were well within the allowable AF.vE
Code requirements. An independent study has also been performed by
tiuclear Energy Services resulting in similar cnnelusions (a draft
copy of this report is attached).

The turbine governor hydraulic control system was inspected and
flushed. The turbine manufacturer han heen consulted for assistance
in the conduct of an investigation concerning the behavior of the
turbine governor hydraulic control system, which occasionally has
experienced reduction in freedc>m of novement. The systen will be
disassembled, thoroughly examined and overhauled during the spring
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 condeneer
operation.
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Mr. James G. Keppler, Regional Director LAC-6660
U. S. Nuclear Regulatory Commission November 27, 1979

Also, a thorough review of the incident has been conducted with
all members of the Operations Department with special emphasis
being given to the recommended actions to be taken during turbine
governor control problems, particularly after a resultant scram.
It has been stressed that operators should take sufficient time
to evaluate overall plant conditions prior to initiating corrective
actions in accerdance with the Operating Manual. An instructive
memo has been issued to all members of the operatino departnent
providing guidance for actions folicwino unexpected or ahncrral
events.

A Licensee Event Peport (Peference: Appendix A, Peculatcry Nide
1.16, Revision 4) is enclosed.

Authorization for this report to be surr'tted beyond the fourteer
day reporting period was granted to L. Goedman by Mr. Men Pidawai
on Wednesday, November 21, 1979.

Should you have any questions regarding this report, please centact
us.

"ery truly yours,

DAIRYLAND PCWER COOPERATIVE

.

Frank Linder, General Manager

PL:LG:af

Attachnents

cc: Director, Office of Inspection and Enforcement (40)
U. S. Nuclear Pegulatory Commission
Washington, D. C. 20555

Director, Office of Management Iaformation and (3)
Program Control

U. S. Nuclear Pegulatory Commission
Washington, D. C. 20555
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C. Angle,

,

REACTOR VESSEL STRESS EVALUATION
DURING COOLDOWN TRANSIENT OF NOVEMBER 7, 1979

INCIDENT REPORT NO. 79-69 (to g 79_17)

INTRODUCTION

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

COOLA';T 'sND VESSEL COOLDnWN RATES

Coolant and vessel cocidown rates for the Novemher 7, 1970,

incident are shown in Table I. The values listed w rc caken frcr
Control Rcem chart records of reactor pressure and reactor vessel
tempe ra * ':re s . Included for comparisen purposes are data frcr
similar type transiento of May 1970 and August 1974.

It can be seen that the maximum coolant saturation cooldown rate
fer the Scvember transient was 94 F in 4 minutes (14100P/hr) anc
the vesse l metal coolucwn rate was 33CP in apprcximately 4 .inutes

(525 F/hr). These cooldown rates are greater than dimo rencrted0

in August 1974(1)(2) but less than the saturation and neta'l cool-
down rates of 16200P/hr and 8250F per hour respectivel, , reported
in May 1970(3). In the 1970 incident, it was dete rmined that

vessel stresses were less than one-half the allowable stresses .n

the . cat highly stres sed regions (head chell to flange] "f tP^

press;re vesne1. Therefore, nince the cocidown rates of the r e c o r *_-

trancient were leus than the rates previously analyzed, the :ressure
vessel stresses are also less than those previous 1,, analyzed.

_

(1) Reactor Vessel St resses During Cooldown - Incident of 8/28/74
memo, C. Angle, /~ 'st 28, 1974.

(2) Stress Analysis of LACEWR Reactor Vessel and Recirculation
Piping System for Thermal Transients Produced by the Unplanned
Reactor Scram of August 28, 1974, Nuclear Energy Ser vices -
NES 81A0014, September 13, 1974.

(3) Reactor Vessel Stresses, Puel Temperature and Cledding Stress
Calculation Pollowing Main Steam Bypass Valve Malf unction,
UNC, SS-588, June 8, 1970.

.
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In addition, the forced circulation loop temperature change was
1850F in 16 minutes during the November 1979 transient. This
coolant AT is also less than the value of AT used to analyze

in the August 1974 report (gipe and reactor inlet nozzle stresseslimiting circulation loop
-).

In that report, 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 2500F step change were found to 1e
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 f rom t'iin transient
were also less.

CONCLUSION

It can be concluded that the magnitude of reactor vessel . ~ .
piping stresses that occurred during this transient have been
conservatively enveloped by previous calculations and that the
values are within the allowable ASMC code requirement s for
prinary ano secondary stresses. Fur the rmo re , the incident will

have a negligible effect on vessel and piping usage as determined
by previous analyucs.

CWA: abs

CC: Files: Reading
E3, TSC, P SG, RSH

ORC & SRC

3]] ; o *Tg n

ARn,

1473.335

_

- 2-



C. Angle
11/13/79*

TABLE I Res. 1
.

VESSEL COOLDOWN TRAMSIE!;T

VARIABLES
May 1970 Aug. 1974 Nov. 1079, Inc. Rpt.

Reactor Pressure (S S- 5 8 8 ) (P 5101- 50) Avo. Rate Max. Rate

PSat-1, psig 1280 1235 1265 1265

i' .ca.-2, nsi; 200 5P5 280 srm

:' , , ;i leco pni 656 n: i qcc r ,- -ar : c ;

't, ;n. - ' '!i n . 14 "in. 2 .' ' ' ' n . 4 !'i n .- .
.

.> actor Coolant Saturation Terreratures'

--, --- r-
. , , , . _ _ , ,

. z. - - -

.

.

:-~-

_- _ . ,__, .;. '

3- ., .

., ,rz y n '' rm : .,

..4 r e-
.

.
. .

. .,

" , , - 7 ;; . , .4 "i, 2'**in. 4 "in.
,

. , , ..
. , . , , . h. .

3 r. - ~ . r 4 ' ." ' 5 r 1410 ' " ' hr~,s.1. . . , , , .,

- - _. __ -__

,
. , , , , . .-.- ,

.

/cssc' -1, ~~5 'Est) 5~5 V5 ~ 4 ~2" "

'/c s s e l T-2, 'I 4 ' ') fEst) _Cij_ 40" ", 3 0
-

"T.., 'F 165 I (o "r :60 Cr ?5 0Fn
.

. t .,, , 'fi n . 12 Min. 15 !!in. 22 Min. 4 Min.

'T,./hr 825 r/hr 24's F/hr 436 "'P/hr 525 F/hrO C

(Max).

Forced Recirculatio_n Loop Coolant Temperatures (Measured at FCP Suction)

T-1 565 555 555

T-2 _3._1_5_ 370 465

t.T , P 2 500F(Asstred) In50P 90'

t, t , min. 0 16 Min. 4.6

AT/hr 69 40r /5 r ll74-r/hr

. 'O O
o

cg]g*eg5
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FCR 'hti.J) TAI. TRANSIDf75 PIODUCT!D IW

NOVkJiliT.P. 7, 1979 UICIDfvT
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Tne re.ults nf t he stress analyste f or Aur;nt O, 1974 incident arn . -- .a r i z ru
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(105"r in 16For the Novernfer 7,1979 incident, since the 67
.

0 y

is less than the step tamperature change of 250 7 assumed in the2,003 t ipos.

1974 transient, the primary aA3 secondary strosres will alac be I,tainoles)
of strees cycleeAugust 28,

3 css than those shown in Table 3, and the allowable n=he r
will be greater than 2000.

- g

Conclusions

'Ihe results of the stress evaluatica show that the thernal transientsresult inincident on voorumber 7, 3979 did notemerienced during the ;
prorsute vessel and recirculation piping stresses exceeding AG"E codeFurthercora, the inci- ,,

the prit:utty and secondary stresses. 5raquitenent s fot ria r tre t:a

hier. negligible ef fect cn vesse! or piping usage since the idont
usega f actor was grentor than 0.0005 (1/2003 ejeles). 4

with 10Fpc.:t LO tFc ve8691 la:".ihat icm, fiVG in-tet V j c'' An nfw cl lonS Cf
Those

t na 3 .-unation have been perforn-d and no change hAs Lern datvee rd.
,

d

inspectice. :p.an the Hsin 5tca:a Pypa .s Valvo antident (May 15. I '* 7 0 )
-

which r rMuced a enoldtr.m t r..nsient ve ry u. arf s rshi e t o
*.h e t: ~.n e ;r.n ' a '

Thiei f act eaapled w2 th t!.e los u 3a g.' :ntiv:- ,

astcdarnd with thc:.e incidents 1 cads to the
c.,'n c lu r, s co thit rJ u:.1 mtrQ:i'i janalyred in this stu3y.

ta. snat t. n c n t...'c-
has not been degraded u.ad that ex.utnation of t he m

te;alarly schn:h.;ed inspectie i.f e rred '.:n il t M ne s:t

.- -
~ - .

.. . ..

- . . w ,. m, . . - : ., :.- .. . . _ _. . c,.. f t > , -

_, .... .. . - . , . .e. :.y: +. >' w e . e . .a . %. .g:.. . -_ .* -

, . , ., . . .. . . . .

.
v ,' - * *, , .. w. . . . . . :. . .

. _4 ~, v* =s:. ..s. ,.a._ x.. . ;; f , , s . ,, y' , ; . .
. . .

' p. ;.,. ,; ., , . ;;; '4. . .
, ., e , ,- ... - . rw :*,-

., .- .y ,
, .'

> - .-j, j g* >.., -

,- . , . ,

-

/,. . . ; ,. , . , ' . .ty. ,

., .
.

, , , . , ., ,

; _:. .,--

,
..

;,; '.. v.*, 1
_ . _ . . . . ,. ,. .,, s..

. ,

.. :.. . . -' . . = . . . . . . ; . ,' y . . . , .. .. . . ..m _. . .

/

.

M "' "

w il klRL , .

e w

1473 B8

.

e



VAICABLES
b

* .
,

May 1970 Aug. 1974 Nov. _1_9 79, Inc. Ppt. N

Raactor Pros',aro ISS-5BBi (P5101-50) Avg. Rate Max Rate N*

I
-4

Ph t-), psig 1280 123$ 1265 1265 I

P ,g-2, psig 200 585 280 560 <

g
!

LP , psi 1080 psi 650 psi 985 psi 705 Fs2
3

t,t. nin. % 7 Min. 14 Min. 22 Min. 4 hLn. I

a---
- _ - - _ _,

Reactor Ccolar.t 5stur.-t mn_ Tayg ratures

'

7 -1 7 5 7 '- 571 5'S 55
3,3 g

T ,t~2, *y n: 4?F si ar*g

U C T - '
LT . P 1' 3 CT rF r 154 t

3

Lt hin. % ' H 1h . 14 nin. 20 HLn. 4 Y.L .-a

/>T ,/ fir 16'D r/hr .t i. 5 ')r/ hr 494 0FAr 1410 '1' 43
.

- - . -

Reactor Vasr.o) Toro.* rat u re s

vessel T-1, or 575 (Lst, P 555 ' '

Vessol T-2, 'T 410 (Eet) 515 ,405 5: 3

f.T r )Q P t:0 D}- I g,p r 3$ C'r
O C $

,

I*t ,, Min. 12 P.1n. 15 MLn. 22 Y.in. 4 Min. !

0 ,/hr H25 1/hr 240 F/hr 436 P/hr 525 T/hr j1

(Max) j
.- __ --

Forced Emeirculation Inop Coolant Temperatures (Measured at FCP Sueticm) -

T-1 565 555 $55

. 7-2 315 370 405
E

y
-

67, 250 r(Assuand) 185 O
-

r 90,

At, sain. 0 16 min. 4.6
Yv

I.7/hr D** 0 ~

694 r/hr li7('r/hr* ~

9-
- -

1 9DD O .w., a
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TARLE 2 (REFERECE 1)

StDOULRY OF StaES5 JucLLYSIS (May 15, 1970 Incide.st)

3GLKIMON STMESS
IDCATION INTTNSITY AL14MABLE

00,100 psi1. Junction of Closure 30,782 psi 3S =
n

IIead Spherical Shell
to Flange Regica

2. Area in Viciritty of 5,f06 psi M C(sde Pequirezent
the vessel Laminataco f50 pei (tadial)

, , , A :\ .K9.; g e,'..c
^ ** --- -

. . - ;.- - e . 7. g .
- ,.......s

-' ..-y:.. .> ,. ,....:. .:r.. . 4; . ; n. , , * . , . . . , . ..

. ,

. .i ** . ,~ .
.

.

.n....,.,+|.... ' '
. . ,. . .

; ..g 'g, .M n .; .( ,. .o ; ;7 b ;- m -j .3 ; mi .<* , ,c;-, *

. . . ' , . ,- a * -., , ,"3 *

.
.- - ,...

-.
4 . ..- , < .

. . . . , _ . .. . ,. :.-. , -*,s. 7 . ' . _.a.

...,.f.,...i,'_-.; ,t
, -t ;-

, . ,. .,,- *_ .1.s . u. .. , . . .. _ , . .

I j j

.
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11'4 I n c i de r.t ) ,stwARY Ot' STR13S A!;AINGIS DIGULT5 U m p r.t . .

. . __._ . _ . . . _ . . _ _ _ _ . _ . . . . . _ _ . . . . . . . . . . . . . . .
.

. _ .

b:9 Primary Stress Primary Plus re ak St t o u >
'i ar M na h Masuc

E'l Intensity secondary I nten sity D1 nc ontinuity Analysia. Allowsbic

h, (D{uation 9 St rens Ir. ten- (uqu.ition 1,.
g

of ASKE Cbdo) sity (Ugus- ,,of ASW.E Colel .. _

i stress
q g Ragion #'O',ti.m l '' (Equation 13 Alternatingtion No. 10 .

- of AS ME colo ) o f M.m; (. * 1 oi AsME . stress inton- cycles
I'IIRg) code) sity Salt *

- ' |
,

4m h I (Pst) %Sp or. -

(pai) sn (psi) sp spall Equation L4 of
' *

ASME Code (psiliy
1 . . . . . . . . . . . .-

_ . . .__ _. .... ..
--_ , = _ . . . . _ _ _ ,. _

i i 1F'
I 30,000 20,0')0

% actor outlet 5,269 36,2b4 60,c c0 j |
I

Nurle (40,050)* (80,100) .

< i
'

i . . - . . . . _ . -- .||
- =I

. . . . . . . . . . .

f
-

( ! 61,653 2,000'
i

.V :ctor Inlet 5,014 72,5 % 123.305 ,
, :
' I

bazzle (40,050) (60,1001
I i.

! -

,
. ,
, ,

i
j

__ _ . _ _ _ _ . _ . _ . ,,. ,. _ _.

- . - .-- . - .

|

.:1rculation 71 pins 9,832 03,642 71,'A ' I t' . M ? 14,496 | 49,4LO 4 ,50r,
,

,

"eader Elbow' (27,150) (54,3001 j g , c. , ; . .a (54,3003'

|
4 1

. t

==f-......-......_ , , , , ,

,_ _ , ,

I- - - -
- '

:
$

e

f {
Pep Saction 5,583 : 57,044 n,403 e ,1

' 26,615 59,322 t 2,500Js
N '

F Aping / Casing (25,45) (50,850) (<g .o (SO,aso)
1

[
l

c,,,, Treeition t
> .

<a -4* -.-~- s .....__. _
.

_

l' thir,::er in Parenthosis indicatna ASKn ccJa 3: I,nabin r:t to a a vm bo c -

N;te 1: According to Se: tion Nn-365 3.6 of. PS:'c Q>k , 1 co v on00t W k '' f i# " ** D '' N " * "' ##
'

satisfies equationn 9, 10 and 11 er 9, 1.1, 13 and 14.
_ _ _ __


