MEMORANDUM FOR:

OV COSTRTES

NUCLEAR REGULATORY COMMISSION

REGION I
101 MARIETTA ST., N.W,, SUITE 3100
ATLANTA, GEORGIA 30303

AUG 24 1673

Samuel E. Bryan, A/D for Field Coordination, DROI, IE

FROM R. C. Lewis, Acting Chief, Reactor Operations and Nuclear
Support Branch, RII
SL2JECT: INFORMATION FOR NRC/TMI SPECIAL INQUIRY GROUP (E10-000113-H07)
Enclosed please find the information on Oconee as requested in paragraph 3

¢f the enclosure to the memoc dazted August 1, 1979, from S. E. Brvan. It is our
unierstanding that paragraphs 1 and 2 will be provided by other Offices.

R. C. Lewis, Acting Chief

Keactor Operztious end Nuclear
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following list of significant operational events, incidents, occurrences

ients is provided in response to the July 24, 19792 request. The list was

-ired by reviewing inspection reports, enforcement history., LfR files znd the

‘s log of incidents.




Tzacter Trips

ize licersee's records on reactor trips were examined and operational
trroblems 2re summarized below.
Cause Unit 1 Unit 2 Unit 3

low Reactor Coolant Flow 4 4 0
Iztegrated Control System 15 6 8
~z2bility to bhandle trans-
ient resuiting in high RC
catlet temp, RC Pressure
¢r Rezctor Power.
Zigh XC Pressure due to 16 e 3
2:ss ¢f feedwater
~iauva. Trips® 38 28 22

Total - 3 47 33

-ntexticzal Manual Trips when performing
tzete and other manual trips 2s required
15 pricecduires
:iz Teedwater Svstem
.Z2 cperziional problems experienced with the main Icedwater system have
tzen & loss of one or both main feedwater pumps. Each pump hes drproximately
@ &0 sercznt capacity and with reactor power af or greater than ¢0 percen
¢ hlg: pressure reactor trip or canual trip results Lpon less of cne main
fzeC pump. The pump loss problem has generally been trazced to z iCS mal-
fiaction.
<iher problems with the main feedwater system have included mechznical failures
ez lcss cf main feed pump condenser vacuum.
sselwater system problems investigated by the licensee tc date zre listed
.’3. 23 P
MAIN FEEDWATE] SYSTEYM
-ite Incident Unit No. Reportable
213178 Reactor Manually Tripped i ne
When "B" Feedwzter Fump

Tripped
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MAIN FEEDWATER SYSTEM

10/30/78

10/03/78

15/18/78
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Incident

Reactor Trip Following
Loss of FDW Valve Dif-
ferential Pressure
Control

Reactor Trip on High
Pressure Due to FDW
Pump B Trip

Reactor Trip on High
Pressure FDW Pump B
Tripped

Reactor Trip Due to FDW
Swing when put in Auto

Reactor Trip Following
Prcblem With Feedwater
Block Valves

Feedwater Pump B Trip
During Turbine Trip Test

Manual Trip Due to Loss
of Both FW Pumps

Manual Trip Due to Loss
of FWP on Low Vacuum

Trip Due to Loss of
Feedwater

Trip Due to FDW Pump A
Trip During Thrust
Bearing Wear Trip Test

Ylagual Reactor Trip
Following Fw Pump
Turbine Trip on Vacuum

Runback to 15% Due to
Decrease in FDW Flow

Reactor Trip on Reacter
Pretection Syster Eigh
Tlux Feedwaier Demand

Unit No.
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Reportable

No
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No

No
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MAIN FEEDWATER SYS

Late

10/17/74

i0/13/74

04/26/74

Incident

Unit 3 Trippea from 16%
Full Power Due to Loss
of Feedwater

Trip Due to Loss of FDW
Reactor Protection Svstem
Ch. A, B, 2nd C Tripped

Manual Trip From 5% Full
Power on Loss of FDW Pump
Turbine

tnergency Feedwater Svstem

e o

LA

.

e

mw o

Unit No.

3

-% one occasion insufficient lube o<l system pressurs

il to start on test.

zal svstem operability restored.

Adjustments to the oil pressur

EMERGENCY FEEDWATER SYSTEM

Reportable

No

No

oblems with the emergency feedwater system have been associated with
ic surveillance testing of the turbine driven pump.
ism would become out-of-adjustment,
tart was in’c.iated, the turbine would trip and
€. This has been corrected through the

The turbine trip

due to vibrations, znd when a
the stop valve would
eventive m2intenance program.

he turbine to
E vere made

£7/25/79
SR
i/16778

Incident

Emergency Feedwater Pump
Was Declared Inoperable
(Seal Lleak)

Emergency FDW Pump Tur-
bine Rendered Inoperzble

Emergency FDW Pump Would
Not Start

Emergency FDW Pump Failed
to Start During
PT/1/4/600/11

Lait Ne.

2
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Unit No.

ecre ‘Oconee 1, 2, 3) -4
EMERGENCY FEEDWATER SYSTEM
Dete Incident Reportable

C=/27/78

11713776

Emergency FDW Pump Turbine
Failed to Start

3 No

Emergency FDW Pump Line
From Hotwell Bent by
Secondary Side Water

No

Haomer
05/306/75 Emergeacy FDW Pump 3 UE-287/75-5

Discovered to Be

Inoperable
01/21/75 Emergency FDw Pump 3 No

Recirc. Line Leak

While Feeding Unit 2

OTSG's
S3ifstr Related Instrumentation
vreraticnal problems involving safety related instrumentation are divided
1L10 w0 cain categories. These zre fzilure of the contrel rod drive (CRDY
treinsrs 1o ipstantapeously trip zad required safeguards pressure trensmitters
t¢ érift out of calibration.
ze¢ (3D events are summarized below and were partiz:liy respensible for
issuaace of IEB 79-09; the precblen has been corrected :: Jconee regulatory
Z:llcwup on these events is documented in IE Inspecticn Reperis 30-259/76-5.
3.-230/¥9-5, 50-287'79-3, 50-269/79-7, 50-270/7%-7, 50-257,7%-7 ané the
rcutize followup on w:ach reportable event.

CONTROL ROD DRIVE.

r° AR =0
- - - L
Y %8 s
3/d21 79
.8 ra P -
Vel d€ :9

Incident

Unit Xo. Keportable
CRD Breaker CB-! Fa:led i RO=2¢S/7¢8-5
to Opea During On-Lline
Test
CRD Breaker CE-1 Fziled i RO-206¢/70-3

to Open During On-Lline '
Test

CRC Breazker #1C D:¢é No:
Trip During Cn-Line
Test, 12/0/B,305/3A



CONTROL ROD DRIVE

Tete Incident Unit No Repcrtable
12717778 CRD Breaker #1] Failed 3 No
to Open During Startup
08707/75 CRD Breaker Failed in 3 A0-287/75-11
Untripped Condition
21720774 Failure of CRD Breaker 2 e
CB-4 to Close on Unit
tartup
05/23/73 Evaluation of CRD Breaker 1 Yo

Unit to Trip When 1 X 3
Transformer Failed on
April 23, 1973

croblem of engineered safeguards pressure transmitters drifting out of
¥ ioz has not been completely corrected. Adjustments were made to the
ence program related to this instrumentation as & temporary £ix. The
ensee is continuing its investigation and inspector fellowup continues.
“hen the instrument calibration drifts beyond the technical specification
setpoint limit, the licensee rep.rts the event as an LER. The temporary
cerrective action taken has been to adjust the setpoint conservatively and
to periorm surveillance often enough so that the drift is caught before the
IS setpoint is exceeded. Subsequently, there have been no reportable events.

w 1y

-

B2y )

2¢ lozg term corrective action being pursued by the Lizensee if o test a

srere trazasmitter in 2p envirenment similar to that whers the instrumentatios

=s in use. This work is underway. Casual factdrs and final res.lts of the A
t2st program are expected within several months.

inis item is carried as an inspection followup item zné will be closed in a2
Zuture iospection report. :

-0t eveatls related to this problem zre listed below.

ENGINEERED SAFEGUARDS PRESSURE TRANSMITTINS

- s e e -

—iLe Incident Unit Ne. Repcrtablie
16733778 ES Channel 3 RB Narrow - RO«2TJ 76212
Rznge Pressure Trans-
mitter Out of Calibrztion
£z/12738 Reactor Building Pressure i AU s Tl

iranscitters Cu:s cf
Czlibraticz



nc_zsure (Ceonee 1, 2, 3) whe

Late

(8/08/78

047047
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ENGINEERED SAFEGUARDS PRESSURE TRANSMITIZES

Incident

Reactor Building Pressure
Transmitter Less than
Technical Specification
Value

Analog-Channel 12 Reactor
Building Narrow Range
Pressure Transmitter
Found Out of Technical
Specification Value

Found ES Reactor Building
Pressure Transmitter
Valued Out of Service

Inoperable Pressure and
Flow in Reactor Protection
Svstem Chznnel A

ES Pressure Transmitter
tound Out of Calibration

No.

Unit

1

(93 ]

P

OTHER SAFETY RELATED INSTRIMENTA

- -t

Reportable

R0O-268/7¢-17

RO-270/78-5

RO-270/77-16

RO-287/77-16

AC=287,/75-8

1
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Incident

feed Breaker to CT)

(Transformer) Would

Not Close - Isolated
Main Feed Bus

PS-68 (Pressure Switch)
Discovered with z Setting
ir Excess of &4 psig

Keactor Trip on Pressure/
Tecp. (Short im Coil of
Tavg. Recorder)
Ecgineered Safeguards
Anzlog Channel B Tripped
on Reactor Building High
Pressure

ES Charpel A Tripped
(Tegraded Moce)

ro

-

neportzbple

Not Tssueg

RO-27C/7¢-3
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OTHER SAFETY RELATED INSTRIMENTATION

Dete Incident Unit No. Reportable
0+/03/77 Reactor Trip on High 1 No
- Reactor Coolant Pressure

Due to Failed ICS Module

05728775 Reactor Building High 1 A0-268/75-6
Pressure Trip. Pressure
Switch Set Over Limit

Sefetv Related Ventilation

The penetration room ventilation svstem has been declzred incperadble on a
aunber of occasions. A léak in th: mzin feedwater line that passes through
:h° penetratxon room will increase the humidity to saturation condition
tin the room and if the ventilation system was placed into operat ion, the
b humidity would affect the cha coal filters rendering them 1reffect1\e
licensee uses a humidity limit of <70% to declare the ventilation svstem
serzble. Above 70% relative humidity, the system is inoperable and Technical
ecification gives required action. To correct this problem, ths licensee
cozsidering zlternate means for p'oxxdlnc preper ventilation. In addition,
€zl weld around the feedwater check vzlve hinge pin hazs ben tried to
rinate the source of humidity. Final resclution for this problen has not
L determined. The events are listed below:
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SAFETY RELATED VENTILATION

Cate Incident EBrit Xo. Reportable
vi/18/78 Penetration Room 1 Not Issued

Ventilation System
Declared Inoperative

12/C7 )78 Peuetration Room 3 . RO-287/78-19
Ventilation Trains A&B
Inoperative

¥ Vs F oy Both Trains of Penetration 1 RC-2¢8/77-21
Ronm Ventilation System
Inoperable

iC/28/73 Penetration Room Integrity 1 Ne

Breached
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“he operational problems on the low pressure injection system hzve bee. pri-
zarily valve failures and horated water storage tanx level instrument.tion ‘
rroblems. The most recent problem has been the discovery of a tube leak on
15 LPI cooler. ‘
On two occasions, 2-LP-21 failed to open during 2 surveillance test. The ‘
problem was determined to be electrical ané has been repaired. Also, LP 12
ézd 14 on Units 1 and 2 experienced a broken guide stem. These four valves
Zive been replaced and no problems have been encountered since replacement.
(Tae LP 12 and 14 on Unit 3 are of a different design 2nd did not require
replacement.)

LOW PRESSURE INJECTION SYSTEM - VALVES

Date Incident ° Unit Xo. Rep-rtable
U-/053/77 2LP-21 Failed to Open 2 RO-270/77-6
During Reactor Building
Spray Logic Test
wol Hds 18 2LP-21 Failed to Upen b4 LZ-270/75-109
During Checkout
c=/25°'7T8 Guide Pin Discovered . AU=270, 7510
Missing From 21LP-12
< /02,74 Piece Missing From 2LP-12, .. LE=liC 74=3
Piece Missing From 21P-14
- - - -
-2e level instrumentation on the berated water storzge tank failed oen 2 -
n.mber of occasions due to purging of the sensing lens. sdditional heat
~racizg and insulation has bees added to the sensing lines te correct this
rroblsm. In addition, operators check the sensing line ¢a2ily during freezing
veather to verify that the insulation is present and that the heat trac’ag is
ezergized. The events are listed below. Regulatory fcllewup 1s documenzed
:n Inspection Report 50-269/77-3. 50-270/77-3. and 30=287/.7+3, during routine
reviey aac followup of the LER's listed below.
$
BORATED WATER STORAGE TANK
ot " Incident Lnit No. nepertable
————_— et ———— B —— Sl o t———..
L2 /2C. 78 BEorated Water Storage 1 RO=2£0 78-23
Tank Level 1 Trans-
mitter Found Qut of
Calibration
vl 0837 Chapnel 1 of BUST Zsvel ; Mty TTell
Ia.trementation Incererst s
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BORATED WATER STORAGE TiMK
Lete Incident Unit No. Reportzble

0-/16/77 BWST Level Instrument 1 RC-268/77-13
Channel Inoperable

05/12/77 BWST Level Instr. 1 RO-269/77-13
Channel Inoperzble

g |
i

-~
(o]
0
I
~!

BWST Level Instrument 1 RO-260/77-13
Inoperable Due to
Plugged Impulse Line

0:/:1/77 Lost One Channel of BWST i R0-270/77-1
Level Instr. Due to Frozen
Impulse Limne

1212176 One Chznnel of BWST Level S RO-287/7¢-21
Instr.: Frozen Impulse
Line

12731973 Both EWST Level Chznnels ) Al=22875-15
Inoperzble Due tec Frozen
Impulse Lines

A EwST Level Instruments Out 3 A0« 8T 195«1C
of Calibration - level in
Tank Low

by 3 § g Loss of Both BWST Level 1 Al=20C 72§

Chennels

& and DPC inp
.MRR. The change

fe.iowup is documented in
tic2 Report 50-287/7¢-15 and 30-287/7%~18. The LIR. RO-288/78-11,

m
0.
o o
o
3
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-n¢ problems with RCS invelved the reactor coclant :nl the specimen sample
: X roblems with RC pumps have beea: 1) motor oil fires; 2) seail
water lsakage; and 3) high RC flow.

e .o

nciificetions have been completed ic the pump meicy ¢, sveser s Sup Sire
pritlen Lizs been resolved. Modificitions for she Bingham r7 rus: seals mave
cgen installed and this predlen arpears ¢ be reg:lvz: .
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The high reactor coolant flow problem wxs identified or Oconee ! during
initial power escalation testing. It was alsc identified on Oconee Units 2
end 3. Iovestigation and followup on this item resulted in 2 change to the
fuel assembly holddowr spring constant. Discussions with NRR and the
licensee resolved the ro*s_, ..

Inspection Reports discussing the high RC flow issue are 2s follows:

0 -1 0-2 0~-3
50-205/73~4 50-270/75-7 50-287/74-93
50-269/76-12 50-270/76-12 50-287/75-2
| 50-287/753=7
50-270/76-12
REACTOR COOLAKT SYSTEM
Date Incident Unit No. Reportable
06/1S/77 Motor 3B1 Reactor : 3 \o
Coolant Pump Over-
heated
11,08/76 Explesion/Fire on 142 RC | ¥
Pump While Adding 0il
“a/02/73 Indicated RC Flow 113 €7% 2 VE=270/358-7
of Design
031731775 Small 0il Fire on 2E1 2 Ne
RC Pump z
08/1¢/74& Leak From 2B1 RC Pump 2 NG
During Heatup
G1/22/7% Unit 2 Trip From Approxi- : 2 Ne
mately 20% FP - Sesal
Leak on 2B2 RCP caused
Loss of RC Water to
Reactor Building
o7/ /e%/73 RC Flow Greater thazn 100% 1 Tes
03/02/73 Rapid loss of 0il to | ne
Reactor Coolant Pump
2A1
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REACTOR COOLANT SYSTEM

L

zte Incident Unit XNo. Reportable

03/27/73 0il Spill on Reactor 1 Ko
Pump 1B1

03/06/73 Reactor Cooclant Pump 1 No
141 Fire

ieovee Evéro (Emergency Power Svstem)

Taere have been two kinds of problems with Keowee. One was administrative
znd tze second was problems with a field flashing brezker. Both are con-
sidered resolved.

ihe ziministrative controls weaknesses led to events that resulted in not
nzving the Keowee unit availzble as required bv Technical Specifications.
- nc . L 1 = » -
negulstery efforts resulted in higher controls and more formal procedures
=& g W ‘-e _ v o : s
iér mainteining the status of the units. Since 1977. no major problems
“zve Icen identified with administrative control.
ir. Dececber '77, a problem with the field flashin brezker on Keowee Unit 2
=&s ilentifieé. This event and subsequent events wvere reportes 2s LIR's
sne Zzuity breaker was replaced and the problem was resolved
~ preclex with Cutler-Hemmer reliavs was reported tc NRS zad IEB 78-04 was
=ssuel. The problem dealt with the émergency power svitching logic svstenm
2.1 Cutler-Hammer relavs invelved were replaced v Nivember 167S.  The
srctlen has been resolved.
- . - .- . s * - P I s «
-2& evenis invoiving Keowee are summarized below. 1s Tellovep ie discussed .
crieily ia Inspection Reports 5U-26%/78-13, 30-270/78-12 30-287/78-12,
30-228/76-6, 50-270/76-6, 50-287/76-6, and 50-26%/76~4.
KEOWEL HYDRO (EMERGENCY POVER SOURCE)

~2%€ Incident tnit XNe. Reportable
——— - e —————— RS ———
io o, 10 Keowee #2 Field iy 8 RO=268/78-14

Flashing Brezker

failed to Close
03715, 78 Keowee =2 Field {2 3 al-288,/78-14

Flasting Breaker

Failed to Close
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KEOWEE HYDRO (EMERGENCY POWEE SOURCE )

_:te

02/22/78

-./C5/78

\ ]
A
~

W
b.
e

O

Incident

Keowee {2 Failed to
Start - Generzl Field
Flashing Breaker

(Cutler Hammer Relavs
Rep.) Feowee #2 Failed
to Start - General Field

Flashing Breaker Problem

Keowee #2 Field Flashing

Breaker Failed to Close

Keowee Unit 2 Failed to
Start Due to General
Field Flashing Brezker

Keowee Unit 2 Failed to
Start Due to Problem
with Generztor Field

Keowee Uni: 2 F:z
Start Due o Pre
with Generztor T

Emergency Lockout of
Keowee Units During
Test

ES (Engineered Safe-
guards) Start of Both
Keowee Units During
Test

Keowee Unit Not Avail-
able to Supply 230 KV
Yellow Bus

Emergency Start on
Keowee Ch. A by Button
Somehow Pushed

Keowee Unit 1 Tripped
From Underground During

i B e tvisiy
LEit 2 Maictenance

Unit No.

5 23

N

W

=
o
)

>

Reportable
acpUtLable

RO-269/78-9

f\7-269/78-7

RO-269/78-6

RO-26%/78-3

RO-269/78-1



KEOWEE HYDRO (EMERGENCY POWEK

~

SOURCE

o
e
r

07/01/76

Incident

Keowee Unit 2 Wouldn't

Operate 22 MWE Because of

Air Circuit Breaker #2
Problenm

Partial Failure to Kewoee

Unit 2

Keowee Isolated From Both

Overhead and Underground
Feeders

Keowee ACB #1 Failure -

Not Availazble to Overhead

Line

Keowee Unit 1 Removed
From Service Without

Coznecting Unit 2 to

Underground

.

Keowee Unit 2 Ta
to Start Due to
tztion Breaker P

" rv| o

PR
O n
ot w

N
oblem
nd One § ’tching

0
2
Station Batteries (Out
of Serv1ce

Keowee Unit 2 Became
Inoperable As Did Lee
Gas Turbine

Keowee Unit 1 Tri
oa ES (Engineered
Safegrards) & Did
Restart

Keowee Unit 2 Tripped
after Emergency Start

Keowee Unit 1 Locked
Cut bhile Lcnue’:e
tc Underground Du
Energency Start

s

-0

Unit

1,

N/A

3

w

o

12

o

=

No.

L5

Reportable

No

RO-20¢/76-10
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KEOWEE HYDRO (EMERGENCY POWER SCURLE )
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Incident Uoit Xe. Reportable
Keowee Energency Start 3 UE-287/75-1

Button ir Unit 3 Control
Room Not Jperable

Trip of Keowee During 1 UE-269/70-1
Emer, acy Utart Tests
Keowee Unit 1 Removed N/A AC-208/74-1

From Service

Unit 1 Keowee Not 1
Available for
Emergency *

Keowee Unit 1 Foilure 1
to Start (Normzl Start) -

Tilt and Power Oscillatlgg

s fuzlirent peower tilt prohblem wes firs 2t L% pover Zellowing
$t25ilp alter refueling on Unit 1, cvele 4. DPC ani s uvestigated and
wi2ligs vere held with I&E, NRR, B&w, and DPC. “ie Frebler kas besn
rzsi.ved. Reference reports are listed below

Zaw = 1447, Oconee Unit 1, Crcle 4 - Reload Repors. 'aych 1377

-etier, W. 0. Parker to §. 6. Case, 10-4-77

le:ter, ¥. 0. Parker to E. 6. Case, 11/8/77

Zstter, W. 0. Parker to £. G. Case, 1-75-78

-etter, w. 0. Parker tc E. G. Cese, 12-14-

eeting in Bethesda, Marvlan nd, NRC, :'PC, and B&t
~ powsr oscillation and a oscillating quadrant power tilt was 1centified on
-conge Ualt 3. These subjects are discussed in IE 1n5ﬂ ctic Reports 50-283/
TE-l. 30-287/78-20, 50-287/78-26, and 50-287/ 78-31
Soz:2 problems have been extensively investigated v the licensse 2né by
nls zeasu_taats using experiments zng an¢1\<1< <he results and concliusions
:Te Tuolished im a report avails‘le “rom

izvestigation of Low Anomalies at Occve° ' b {.-CIZC,. - ol T PR

a8 3. €. Robi nson, Technology for Energy Corp
a2 LZ57s related to these problems 2re listed helow

&
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CONDENSER CIRCULATING WATER SYSTEY Ty,
late Incident Unit No. keportable
€5/3C/79 5 of 6 Condenser 2 Mo
Circulating Water
i Emergency Discharge
Valves Found Closed
C7/21/77 CCW-8 Found Electrically PO M Yo
Inoperzble (Emergency
Condition Valve)
Q313211 CCW-8 Fziled to Operate 3 No
During PT
Gs;:C CCW-8 Failed During Test pi No
022076 CCW-8 Failed to Operate 1 No
Electrically During Test
C-/31%:75 3CCw-93 and CCW-8 Didn't 3 LE-287/75-4
Open During CCW Test
Cof <7 "I Inoperability of Valve :
CC%-8
-iztine Euilding Flooding
-3 JEiooer 10, 1976, an lnC1Gen' occurred that resultel in flooding of the
t2rtize building to & depth of about one fooy e2Q respensibility for
gva.tatica and resolu.lon was transferred to NRK cn Octcter 22, 167¢
ye icensee's corrective action is éescribed in RC-287/7<-18. In addition,
@ staadby shutdown facility is currently under construction to provide 3
r zle ultimate heat sink in case 2 flood occurs that results in severe
- ¢ tc the turbipne building. This action is d:s cussec in a letter froro
W rarzer to E. G. Case, dated }etruary 1, 1978, :




