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- ;Duke Power Company
Oconee Nuclear Station ,

i.-Incident Report #3-350
.I ,Unic 3 Trip #12
.

=
-
-

.

t. 1

1.0 _Intreduc tion
|

On J=a 13,1975 Unit 3 vas shutting dovs for RC? seal mainte=ance.
A It39, the trubine was takes into cacual at 19: FP, 120 .We. As RCS
pressure spike occurred. opening the power actuated pressuri:er relief

"

kvalve (3P466). 3RC56 failed to close, the quench tank rupture disc v

burst, the reactor tripped on low RCS pressure, a:d 'as EP1 IS actuation l' i
E-occurred. Closure of.3RC4 e=ded the transient. i

[g -
j

\The station canager was notified at 1450, the ge:eral office was notified f )at 16 0, and the NRC/0II Region II inspector was , contacted at 1605. F-

| 2.0 Secue :e of Events 1..:
.- ,

,

6/13/75 1200 Unit shutdeva from 100: TP was begun at 6 .We per mi=ute. R
. ,1439:17 Assistant Control Operator A svapped auxiliaries and

placed the turbi=e station in =anual. MS bypass valves' MS19 and MS22 opened.
--

y

'Shif t Supervisor A took the MS bypass valves in e.asual.
-

1&40:15
*

1440:45 Centrol Operator A notified' Assis' tant Control Operator A E. -
e

that RCS pressure was svi=g1=g. Assistant Control ]
-

Operator A begas ru==ing back load on the turbi=e --
geserator. *

,

~
. <t

*

1140:47 Assista:t Shif t Supervisor A took n? A in manual. ''

.1441:20 RCS pressure spiked to 2267 psi, opening 3RC66. 2RC66 s
did not close, but the open/ closed lights on the control [-panel did not indicate that it had re=aised opes. Rapid k
RCS depressuriaation began. '

It11-1445 The quesch task rupture disc burst. Mirror " m latica '

was blevn off the bottem of the pressuri:er.

1441:52 Unic load reached approx 1=stely 10 de. Assista:t Ccutrol
Operator A opened PC3 58.

. r

1442:40 RP 6.annels 3 & 3 tripped on low ICS pressure, tripping -
,

j the unit. FC3 59 opened.
, . ..
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.

- 1443:20" Control Operator A started EPI pu=p A. "

Control Oper'acor A opened EP26 to bypass EP120 on
.

-'

the RCS =akeup li=e.
'.

?

. 1444:49 RCS pressure teached 1500 psi. ES EP injectics actuation
occurred, auto =atically starting EPI pu=p C. E'

- 1445:00 Control operator A shut off EPI pu=p C. '.

J
1447:30 Control Operator A closed 3RC4. <

c'
.

c1447:45 Control Operator A opened 3RC4
,E'

1500 Pressurizer level reached 367 i=ches. ?S
~

,

h*

1506:30 control operator A closed 3RC3
. y:. . t.. n s

. ._ 1507 RCS press ~ure bottoced out at 720 psi. * '
-

~
1

. .

.
~

,.

1509 The.trassie=t was under control. u.
c
a. v- -- - 1550 RCS Tav reached 429 F. b,I$. .p.
.-
'

3.0 Evaluation 2. -
- "

r_

FI. The Causal Initial oscillation: k-
' 3

3efore the turbi=e was takes isto =a=ual, unit lead de=and (ULD)
-

was at about 65 We, but 115 We vere bei=g generated. This difference -

existed because the rea;cor was operati=g at its low 11=it of 15: I? - -

while in auto =atic ICS~costral and could not follow ULD further down.-
- k

E
, When the turbine was taken into =a=ual, CL3 was less than 90 We, so hthat MS pressure control was switched to the bypass valves. MS J-

pressure was 910 psi, so MS 19 and MS 22 opened i==ediately. A nrapid MS pressure drop to about 875 ' psi occurred, at which point,

I y. . -
the bypass valves closed. Mea:while, CLD had auto =atically run up r.
to catch generated =egawat.s at about 115 We, so that MS pressure 6*

!
was no longer controlled by the bypass valves. The bypass valves

,

! vere taken into =anual before load vent belov 90 We. (See E= closure1; 3, C, D, and E) '.

ICS DW pu-p de=aud, which could not handle the rapid ULD increase,
.

7-
'

vent i=co an oscillation which diverged after about 30 seconds. It [, was therefore necessary to take the feedvater pu=p (F7? A) into Y
=anual. Control of feedvater could not be reestab11thed well enough -

p~
| co stabilize OTSC level. .0TSC icvel svi=gs caused RCS te=perature..
|

i

pressure, and power svings; RCS pressure spiked to 2267 psi, opening F.3RC66. (See Enclosure 1; F. C H I, and .7)
. Ei
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Aute atic control of MS pressure was apparently satisfactory.
However, autocacic feedvater control was not adequate, indicating
that the ICS cannot handle the rapid change in ULD that occurs
when the turbine is placed in =anual while a large L'3/ generated

.. We differential exists. E
' . .

..
.

'

II. The 3RC66 Failure
:. . .

./ 3RC66 opened properly when RC pressure reached its 2255 psi
setpoint, but it did not close. The open/ closed lights in the hcontrol room did not indicate that the valve was open, rj'

r;. .

Upon inspection, the lever arn of the pilot valve for 3RC66 was i; i.
found to be stuck in the open position. This sticking was due to~

heat expension, boric acid crystal buildup on the lever connecting
, h- /..

pin, and bindi=g of the lever against solenoid brackets. g
7. : .

The solenoid operator plunger was also found to be stuck in the '

open position. A bedt spring bracket above the plunger had caused
it to stick. (See Enclosure 3; A, 3, and C) r - -

The position indication failure could not be repeated. It could ~ '

have been caused by sticking of the solenoid plunger at slightly less -

than the full open position or by the crud buildop around the plunger
operated microswitch to the open/ closed lights.,

. < .,.,

,

--t. -
.

'- -
. . . . . _ . .

,

.

.

.

III. The Pressure - Te=perature Transient. ,
. . . . _

, , , _ _

p
_ . _.__ ___ .. . .,.

Because there was no control room indication that 3RC66 had stuck ,

open, the reason for the rapid pressure loss was not obvious.
3RC4, the block valve to 3RC66 was closed for about 15 seconds r
when RC pressure had reached about 1300 psi. No change in the .

pressure transient was observable on the vide range RC pressure, -

l chart, and a rapidly ris1=g pressurizer level prc=pted reopening .

,3RC4 3RC4 was again closed at about 800 psi, and the pressure;
,

| transient was brought under control af ter a total duration of 26
'

'

'

. minutes. (See Enclosure.1; K, L M. and N) .
.. : .

l When the pressure transient ended. RC te=perature had dropped toi

4 ..

( 480*F. To eapedite evaluation of systen da= age, RCS cooldown was ;
i continued as rapidly as allowed. This rapid cooldown. rate, co=bined
I

with the RC te=perature drop during *the transient, produced a
temperature change from 530*F to 429 F in a one hour period. This

,
'

101 F/hr race exceeds the T.S. 3.1.2.6 cooldown rate li=it of 100*F/hr0

s below 530*F. (See Enclosure 1. P) :
. . _ i
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\

C r<n.U ( ,e 7 W LqDuring the ' transient W L =1ts e- 8_-Pmuciona b 4 and Tuel
Co=pression ew?** vere violated fort::0 minutes,and,Q' . and 20minutes, respectively. (See Enclosure 2; A and 3) '

*

17. The Loss of Reactor Coolant to the Reactor Building F- ~
.

-

'L.

The failure of 3RC66 and consequent rupture of the quench tank y~ ' .
r

rupture disc resulted in releasing not = ore than 1550 gallons of
RCS vater' to the reactor building su=p. .. ,

)!~. -*

The following is a calculation of the a=ount of water released
to the su=p: [' _..

) -

While 3RC 66 was open EFI pu=p A vas on for 16 minutes, 22 seconds
.at 300 gps. For ten seconds, 2HP120 was not bypassed, so that RCS b O

.

makeup vas li=ited to 100 gps. Pressurizer and LOST levels returned |-to pre-transient values as the coolant loss ended. The RCS cooled
f. , . -

down from 5790F to 47,60F. ~ . ' '.

n (. .16 m, 12 sec at 300 gym 4860 gs1.=

k[. ~ ,. . . . . 10 sec'at 100 gpm_
/ -

17 ral.=
.-

4877 gal. [
.

,

System Shrinkage 3336 eal.-

- 1541 gal. ...
'

y~_
,

-

So=e o. this water re=ained in the quench tank (vole =e, 780 gal.).
'

and was pu= ped. Q M M lle2.S. . L e.h.
- -

F '

*
.;Activity increase in the reactor building was small, with none of

the radiation conitoring recorders showing as =uch as a decade
iincrease in counts. (See' Enclosure I; Q and R) Health Physics '

personnel sa= pled the reactor building activity and approved entry -

for inspection within an hour of the transient.' '

L

V. Componential Damage'' - b
,

. . .. ... .. .. _ F
- - -

' The quench tank rupture" disc was blevn. Mirror insulation was pLs, blevn off the bottom of the pressurizer, exposing the botten level
,

taps. "

\.
4.0 Corrective Action "

.. .

e q

b'_ -J.'Z$'v.I.
The Causal Initial Oscillation "

- 5 t

An Instru=ent Depart =ent ra N esentative has reco== ended that a change -

h be made to all three unit shutdown procedures that would prevunt
running UI.D below 120 .We before W _ -'--E -. --

,

' 8^J %A!his vould prevent the existence 'of large CLD/ generated .We
__'.p # 9 "CCS'

differentials.
.

W. m

i

P'

# "-
_ __ _ . _ . _ _ , , ,__....w
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-
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II. The 3RC66 Failure L--

u - ~
td R '

3RC66 was re=oved, repaired, and replaced as per '#q 102667A. {
,

(Enclosure 3; A)
:

III. The Pressure - Tenperature Transient '.
;,
%

Eabcock & Vilcor representatives were infor=ed of the cooldown rate. Lh?Sd curve, and fuel conpression curve violations by -the general
office. I-

y ;-.
.

. IV. The I.oss of Reactor Coolant to the Reactor Buildi=g
;- :
. The water in the reactor building su=p, which was =ot excessive, was

processed routinely. Cleanup.of.the loose va,ter in_the reactor building '

was coupleted on 6/14f75.
8

.. .- I.
u-

+

. .P _-
. >-

*.
-

t

It is reco== ended that control roon operating perso=nel be rade aware 1of this occurrence, e rh e* *he that i=edia te elesure of RCI. is the
, ,

_

errea- cerra-ti-a - -*- . '.

Y. Conponential Damage '
- ''

'

MRThe quench tank rupture disc was replaced sn 6/14/75 as per' hic #02666A.
The botton noz:les on the pressuri:er vere dipenetrant tested on
6/19/75 as per .c #1649A. Itirror insulation was replaced en the
pressuriser on 6/21/75.

5. 0 _ verification -

}"f
,

I. N/A
.

<
.. \,

II. The 3RC66 Failure
-

"

3RC66 is. to be cycled and verified to be operating correctly when :-

3RC4 is. clesed to perform the 22S5 psi RCS pressure test prior to x

startup.
.

,

"

.'
l.

.

III. N/A
-

-

"

.

IV. N/A

.

.
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~
+
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*

=a / .
'

7

v. Co=ponential Da= age ~

r
~

The quench tank is back is operation and functioning properly.
'

6.0 Safety Analysis '

,

-

No radioactivity was released to the environ =ent. The IS actuation h-occurred properly, preventing loss of cociing to the core..
L.

The health and safety of the public was not endangered. '

(
7. 0 Enclosures :,

,
P..

. Inclosure 1. Ucit Para =eters

A. RI Pever and Ceserated L*e .*
..

. 3. ULD a=d M'Ja. t'
'

C. Y.Je and'IP Valve Posftien
'

** *

D. - SG Pressure and EP Valve Position' ~~- '

[
..

.

E. MS Pressura 6
y.. m g ran) and ULD- - *

. G. TJ T1ov
.

,[-- * - . ~
-

e
E. 1~.;P De=a=d and SG Level' ~ -

r
4

I. SC Level and RC T cold
_

I
;.. -

J.' RI Power and RC Pressure '*

'

K. RC Pressure -

- - - - - . - - - - --- -- - ---- - - - -- -- E'
~

L. * RC Pressure (Control Rocu Chart)
~ '# ~

M. RC Pressure and Pressurizer Level.

N. P:r Level (Control Roes Chart) .

'D. LDST Level ~'

3,.
' P. RC Th ' I -(Control Rocs Charts)

-
-

6
c

'

Q. Radiation Tre=d -

'

R. .RIA Monitor ~

-
- - g..

Ecclosure 2, Safety L1=its & Precautions Curves -

q .

t

A. Tuel Compression Curve
,

3. NPSH Curve
- :

.

.~ . p
>.

f
.

.

e ,

.

. .

. . . . _ . , .K ' --'-'rs,
_

- - - . " -
-

y,
"
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Enclosure 3, 3RC56 Repair Docu=estation '

.

A. VO #02667A
y

B. '' Repair of RC-66"
,

C. RC 66 Illustration f.

,

A11ovable Plant Ira =sient Classification (9 I~
V
..

'
.

r .

y~

- .
.

' V.4%=~4sd* / y*

Tho=as D. Curtis I. .
.

. b Unit III Asst. Reactor Engineer,
..

r

TDC/bkh "
'
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