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1.0 Intrcduceion

Duke Powver Company
Oconse Nuclear Station
Incident Repor: £3-350

CUnic 3 Trip #l2

On J=e 13, 1975, Unit 3 vas shutting down for RC? seal naintemance.
At 1439, the trubize vas takea inco zanmual ag 1%% FP, 120 MWe. Az RCS
presszre spike occurred,cpening the power actuated pressurizer relief
valve (3RC66).
bursz, the reactor trizped on low RCS Pressure, and aa HPI £S5 actuation
occusTed. Closure of IRC4 ended the transient.

JRCS6 failed 2o close, the quemch task Tupture disc

The station zanager vas notified at 1450, the general office wvas notified
at 1620, aad the NRC/OIE Region II inspector was coatacted at 160S.

2.0 Sequesmze of Fvenrs

1 6/13/35 1200
1439:17

1840:158
1840:45

1440:47

14841:20

1L481-1445
1841:52

] 1442:40

Cait shutdown from 100% F? vas begun at § Mie per minute.

Assistant Control Operator A svapped auxiliaries and
placed the turbine station ia =anual. MS bypass valves
MS19 and M522 cpened.

Shifc Superviscr A took the MS bypass valves in manual,

Control Operator A notified Assistant Control Operator A
that RCS pressure vas swinging. Assistant Comerol
Operator A began runzing back load con the turbize
gexnerator,

Assiszanez Shife Supervisor A took FWP A in mamual,

RCS pressure spiked to 2267 psi, openisg 3IRCS6. 3RCEE
did not close, but the spea/closed 1izhts on the control
panel did not indicate that iz had remained opea. Rapid
RCS depressurization begaa.

The quench tack rupture disc burst. Mirror {asulaticon
vas blown off the bottom of the pressurizer.

Unit locad reached approxizately 10 MWe. Assiszant Ccatrol
Operator A opened PC3 S8. -

RP Channels 3 & D tripped on low RCS pressure, tripping
the unit, 2C3 59 opened.
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1443:20° Control Operator A starced EPI P=p Al
Coatrol Operator A cpesed HP2S %o bypass HP120 on
the RCS makeup lize,
1444:49  RCS pressure reached 1500 Psi. ES HP {njectiocn actuation
occurTred, automatically startiag EPI pu=p C.
1445:00 Control Cperator A shut off =PI p=p C.
1447:30 Control Operator A closed 3RC4.
1447:45 Control Operator A cpened 3RCA,
1500 Pressurizer level reached 367 isches.
1506:30 Control Operator A closed 33;5. i
1507 ‘ RCS pressure bo£2o=ed cut at ;20 psi.
1509 The tracsient was under comtrol.
_ === 1550  RCS Tey reached 425°f. .
3.0 Evalusstos | -
I. The Causal Iaitfal Oscillacion:

Before the turbine was taken iato =azsual, unit lcad de=aad (ULD)

was at about 65 Mie, but 115 Mie were being generated. This difference
existed because the Teartor was cperating at its low lizit of 152 F?
while in automatic ICS control asd could ot follow ULD further downm.

When the turbine was takea iato =anual, TLD was less than 90 Mie, so
that M5 pressure control was switched to the bypass valves., MS
pressure was 910 psi, so MS 19 and MS 22 cpezed immediacely. A
rapid S pressure drop to about 875 psi occurred, at which poiats

the bypass valves closed. Heazwhile, ULD had automatically rua up

to match generated megawatss at abours 115 Mde, so that MS pressure
vas no longer comtrclled by the bypass valves. The bypass valves
were taken into =azual before load wvent below 90 Mie. (See Eaclosure
1; 8, C, D, and E) .

ICS OW pusp demand, which zculd not handle the rapid ULD increase,
vent into an oscillation which diverged after about 130 seconds., It
wvas therefore necessary 2o take the feedwater p=p (F%7 A) into
manual. Control of feedvater could not be reestablished well enough
to stabilize OTSC level. O0TSC level svings caused RCS temperature,
pressure, and powver svings; RCS pressure spiked to 2267 psi, opening
3RC66. (See Enclosure 1; F, G, H, I, and J)
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III.

Autczatic control of MS pressure was appareatly satisfactory.
Eowever, autoratic feedwater control vas not adegquate, indicacing
that the ICS cacnot handle the rapid chazge ia ULD that occurs
whea the turbice 1s placed in zanual vhile a large ULD/generated
Mie differential exists.

The 3RC56 Failure

3RCE6 opened properly when RC pressure reached its 2255 psi
setpoint, but it did not close. The open/closed lights iz the
control room did cot indicate that the valve wvas opea.

Upon 4inspection, the lever arm of the pilot valve for IRCES was
found to be stuck i{a the open positica. This sticking wvas due to
heat expaasion, boric acid erystal bduildup on the lever connecting
pin, and bdicnding of the lever against solecoid brackets.

The solencid cperator pluzger was also found to be stuck in the

opea positicn. A bert spring bracket above the plunger had caused

4t to stick. (See Enclosure 3; A, B, acd C)

The position indicatlon failure could not be repeated. It could

have been caused by sticking of the solenoid plunger at slighcly less
than the full open position or by the crud buildup around the plunger
operated microswitch to the open/closed lights.

The Pressure - Texzperature Transieat

Because there was no control room indicaticn that 3RCE6 had stuck
open, the reasca for the rapid pressure loss was not obvious.
3RC4, the block valve to IRCE6 was closed for about 15 seconds
vhen RC pressure had reached akout 1300 »si. No change iz the
pressure transient was observable on the wide range RC pressure
chart, and a rapidly rising pressurizer level prezmpted reopening
JRC4. 3RC4 was again closed at about 300 psi, and the pressure
transient was brought under control after a total duratiom of 26
minutes. (See Eaclosure 1; K, L, 4. and N) .

When the pressure transient ended, RC temperature had dropped to
480°F. To eapedite evaluation of system damage, RCS cooldown was
continued as rapidly as allowed. This rapid cooldown rate, coz=bized
vith the RC temperature drop during the transient, produced a
tezperature change from 530°F to 429°F in a ome hour period. This
101°F/hr rate exceeds the T.S. 3.1.2.6 cooldown rate limit of 100°F/hr
below 53C°F, (Sec Enclosure 1, P)
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During the transient, €=2pw Llai:s 2ot -Powasutions NPSH and Fuel
Cozpression ewswes were viclated £orVi0 minuces sadTl hed and 20
minutes, respectively. (See Enclosure 2; A azd ' B) S

-

IV. The Loss of Reactor Csolact to the Reactor Building

The failure of 32C66 and conseaquent rupture of the quench tank
rupture disc resulted 1a releasing not =zore chan 1550 gallons of
RCS vater to the reactor building sum=p. .

The following s a calculaticn of the a=ount of water released
to the su=p:

While 3RC 66 wvas opea, EPI Pu=p A vas on for 16 =minutes, 22 seccunds
at 300 gpa. TFor tea seconds, JEP120 was oot bypassed, so that RCS
makeup vas lizited to 100 gp=. Pressurizer amd 1DST levels returned
to pre-transient valUes as the coolant loss eaded. The RCS cooled
down from 579°F to 476°F. o

16 m, 12 sec at 300 gr= = 4850 gal.

10 sec at 100 gra - 17 gal.
gl ' ' 4877 gal.
Systea Shrinkage 3336 gal.

- 1541 gal.

Some o. this vater rezained in the queach ‘:ank (:;olx:.e. 780 gal.),
and wvas puzped Be -
puzped Tompy amly Blud i,

Activity increase i{a the reactor building vas small, wvith none of
the radiation =zonitoring recorders showing as =uch as a decade
increase in counts. (See Ezclosure 1; Q and R) Fealth Physics
personnel sazmpled the reactor bduilding activity and approved enzry
for inspection within an hour of the transieat.

V. Componential Dazage

" The quench tack rupture disc was blowvn. Mirror imsulacion wvas
blowvn off the boticm of the pressurizer, exposing the bottea level
taps.

4.0 Corrective Acrion ' =

The Causal Iaicial Oscillaczicn

An Instrument Departzent representative has recoz—ended that a change

be made to all three uniz shutdown procedures that would prevant

tunning ULD below 120 Mie before misa-iii cocicws—chnso—maroad. Puﬁ““ Ies
W TredyThis would prevent the existence of large ULD/generated Mwe

differeatials,
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II. The 3RC66 Failure

wg
3RC56 was recmoved, Tepaired, and replaced as per Wy F02667A,
(Eaclosure 3; A)

III. The Pressure = Tezperature Transieat

Babecock & Wilcox representatives vere informed of the coo

NPSH curve, and fuel compression curve violations by th
office.

ldown rate,
e general

IV. The loss of Reactor Coolant 2o the Reactor Buildirg

The water io the reactor buil ing su=p, which wvas =ot excessive, wvas

processed routinely, Cleanup of the loose water inm the reactor building
wvas cozpleted on 6/14/75.

It is recommended that comtrol rooz operating personnel be made aware
of this occurrence, erplagising thae {—ediate ~losurs of RCL is the

T - amwday - -
-

V. Componential Dazage

The queach tack rupture disc was replaced sn 6/14/75% as per %0 #02666A.
The bottom nozzles on the pPressurizer vere dipenetrant tested on

6/19/75 as per WO #1649A. Mirror insulation vas replaced cm the
pressurizer on 6/21/7S.

Veri{fication
I. N/A

II. The 3RC56 Failure
3RCS56 is to be cycled and verified ro Ye operating correctly when

JRC4 is clesed to perform the 2285 psi RCS pressure test prior to
startup.

N/A
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6.0

7.0

v. . Cc:;onea:‘.al Dazage
The quench tank 1s back ia operatien acd functioning properly.

Safery Analysis

Ko radiocactivity was released to the exviroozent. The ES actuation
occurred properly, preveatiag loss of coc. iog to the core.

- The health and safery of the public vas not endangered,

Enclosures
Eaclosure 1, Unit Parazeters

A. RX Powver and Cenerated Mie .
B. ULD and Mw

C. Mde and 2P Valve Posfticn

D.- SG Pressure and 2P Valve Positica

E. MS Pressure

F. FWP Demand and TLD

- -

» cn W no' s

H. F.P Dezacnd 2and SG Level

I. SG level and RC T eold

J. RX Power and RC Pressure

K. RC Pressure T e A <o i
L. RC Pressure (Control Rocm Chart) » =
M. RC Pressure acd Pressurizer level

N. Pzr Level (Control Roem Chart)

0. LDST Level

. RC Th & rc (Control Rocm Charcs) -
Q. Radiation Trend .

R. RIA Monitor .

Exclosure 2, Safery Lizits & Precauticns Cuzrves

A. Fuel Compression Curve
3. NPSH Curve

Radlam aa  dul ot ud
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Enclosure 3, JRC56 Repair Docu=entation
A. WO 102667A

8. "Repair of RC-66"
C. RC 66 Illuscration

Allowable Plant Transient Classification #9

i ‘ %’;44 )’é. ix/;//

Thomas D. Curtis
« Unit IIT Asst. Reactor Engineer
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