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June 2,1993

All Simulator Instructors
i

Subject: List of "NOT AUTHORIZED FOR USE" Malfunctions ;
'

& Snaps

As of June 2,1993, this list designates the malfunctions and
snaps that are currently "NOT AUTHORIZED FOR USE". This list
supersedes any other source as to which malfunctions and snaps are
currently unavailable for training.

The "NOT AUTHORIZED FOR USE" malfunctions are: i

i.

MALFUNCTION DESCRHTION |

_

SIO6 SI accum check viv teak

TH19 Rx vessel bottom crack

O
SPECIAL NOTES:

!

M -~.

Respectfully,

I

I fl
Thomas M. Chasensky
Braidwood Simulator
Training Supervisor |

.
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COMMONWEALTH
EDISON i

BRAIDWOOD

SIMULATOR

MALFUNCTION
CAUSE AND EFFECTS
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5/93

SIMULATOR vs. BRAIDWOOD UNIT 1

O IFFERENCES

BRWD. UNIT 1 SIMULATOR |

1. Status lights are push-to-test. Some status lights are not
,

push-to-test.

2. Rod step counters are Rod step counters are digital.
,

mechanical.

3. Meter needles are black. Meter needles are orange.

4. OPM02J ( HVAC panel) has OPM02J ( HVAC panel) does
a clock. not have a clock.

5. Boric acid and primary Boric acid and primary -

water totalizers are water totalizers are digital
mechanical counters, counters.

6. OPM02J ( HVAC panel)is a OPM02J U-2 fans are located id. full scale panel. on a mini- panel. l

7. Sound powered phone jacks Sound powered phone jacks
are installed on the control are not installed on the
boards. control boards.

8. Color banding is located on Color banding is located on
meter faces. meter scales.

9. Screws are used on nametags Screws are not used on
and mimics. nametags and mimics.

10. Calibration stickers are used Calibration stickers are not
on some meter faces, used on meter faces.

I1. Manufacturer's name is on Manufacturer's name may be
control board components. missing on control board

components.

1

.
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SIMULATOR vs. BRAIDWOOD UNIT 1

(p DIFFERENCES

BRWD. UNIT 1 SIMULATOR

12. Following components are Following components are
functional: not modeled:

-TGTMS -TGTMS |

-RM-23's -RM-23's
-Fire Detection Panel -Fire Detection Panel

13. The following problems are awaiting correction:
,

-IPC response is slow.
,

-BA flow is not accurately recorded on the BA totalizer if CV-
Il0A & B are open together. This will cause more boric acid
to reach the core than is seen on the totalizer (approx. 2-1
ratio).

1
4
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i BRAIDWOOD SIMULATOR:
!
1 MALFUNCI1ON CAUSE AND EFFECTSi

!
!
J

AN01 LOSS OF ANNUNCIATOR HORN.

! '
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AN01 LOSS OF ANNUNCIATOR HORN

TYPE: GENERIC, RB

A) ANNUNCIATOR HORN 1 AN02J (0PM01J) (Box 37/38)
B) ANNUNCIATOR HORN 1AN04J (OPM02J)(Box 31/33/34)
C) ANNUNCIATOR HORN 1 AN05J (0PM03J) (Box 35)
D) ANNUNCIATOR HORN 1 AN06J (IPM01J)
E) ANNUNCIATOR HORN 1 AN07J (IPM02J/03J)
F) ANNUNCIATOR HORN 1 AN08J (IPM05J)
G) ANNUNCIATOR HORN 1AN09J (IPMMJ)
H) ANNUNCIATOR HORN 1 AN17J (IPM04J) (Includes Box 14)
I) ANNUNCIATOR HORN RM11 (IPM14J; RM-11)
J) NOT USED

-K) NOT USED
L) ANNUNCIATOR HORN 2AN05J (0PM03J) (Box 36)
M) ANNUNCIATOR HORN 2AN08J (IPM05J) (Bypass Perm. Panel)

.

CAUSE: LOOSE WIRE AT HORN

O REF: 20E-1-4030 AN116
20E-1-4030 AN117

|

PLT STA: AS APPROPRIATE |

EFFECTS:WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
ANNUNCIATOR HORN WILL NOT ACTIVATE AS REQUIRED FROM ANY
ANNUNCIATOR SIGNAL.

MALFUNCTION REMOVAL WILL RESTORE THE ANNUNCIATOR HORN TO
NORMAL.

,

EVENTS: NONE

:

|

!

'
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

CC01 CCW PUMP FAILS TO START / TRIP

CC02 CCW PUMP DISCH PRESS SWITCH FAILURE
l
| CC03 CCW SURGE TANK LEVEL TRANSMITTER FAILURE

CC04 CCW FROM RHR HX LEAK

CC05 CCW TO CC HX PIPING BREAK

| CC06 NON-ESSENTIAL CCW SYSTEM LEAK

CC07 RCP THERMAL BARRIER LEAK
~

1

CC08 CCW HX TUBE LEAK

CC09 THERMAL BARRIER CCW FLOW X-MITTER FAILURE

O'

:.

i

i

e

I

O
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CC01 CCW PUMP FAILS TO START / TRIP

TYPE: GENERIC, RB

'

A) U-0 CC PUMP OCC0lP ;

B) 1A CC PUMP ICC0lPA i

C) IB CC PUMP ICC0lPB

)

CAUSE: FAULTY OVERCURRENT (450/451) RELAY

REF: 20E-0-4030 CC01
20E-0-4030 CC02

.

20E-1-4030 CC01 4

20E-1-4030 CC02
20E-1-4030 CC11 ;

PLS -

L

PLT STA: REACTOR POWER IN THE POWER RANGE ;

EFFECTS: THE SELECTED COMPONENT COOLING WATER PUMP BREAKER WILL i

OPEN. PUMP CURRENT INDICATION DECREASES TO ZERO, ANNUNCIATOR !

2-A4 "CC PUMP TRIP" ACTUATES, AND THE CONTROL SWITCH TRIP LIGHT
ILLUMINATES. COMPONENT COOLING PUMP DISCHARGE PRESSURE
DECREASES RESULTING IN THE AUTOMATIC START OF THE STANDBY
COMPONENT COOLING WATER PUMP AT 85 PSIG DISCHARGE PRESSURE
RESTORING SYSTEM PRESSURE. ANNUNCIATORS 2-B4 "CC PUMP AUTO
START" AND 2-B5 "CC PUMP DSCH PRESS LOW" ACTUATE.

THE OPERATOR MAY RESET THE AMBER LAMP BY PLACING THE
CONTROL SWITCH IN STOP. IF THE OPERATOR ATTEMPTS TO RESTART
THE PUMP, THE BREAKER WILL CLOSE, THEN IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL WILL RESTORE THE OVERCURRENT RELAY TO
NORMAL OPERATION.

|
EVENTS: NONE

|

2
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!

* CC02 CCW PUMP DISCH PRESS SWITCH FAILURE

TYPE: GENERIC, RV 0-200 PSIG

. A) IPS-CC673A
-B) 1PS-CC673B

CAUSE: PRESSURE SWITCH FAILURE
i

1

| REF: 20E-0-4030 CC01,02

| 20E-1-4030 CC01,02,11
!

!

PLT STA: CC SYSTEM IN OPERATION |

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED CCW DISdH
| PRESS TRANSMITTER TO FAIL TO A VALUE DEPENDENT UPON THE
! SELECTED SEVERITY. THIS MALFUNCTION WILL NOT AFFECT THE MCB l

| INDICATION (1PI-CC107) EXCEPT AS STATED BELOW. IF THE SEVERITY
LEVEL SELECTED IS GREATER THAN THE 85 PSIG SETPOINT, THE LOW'

PRESSURE AUTO START FOR THE ASSOCIATED CC PUMP WILL BE i,

DISABLED AND THE PRESSURE SWITCH INPUT TO THE ANNUNCIATOR
SYSTEM WILL BE DISABLED.

L IF THE SEVERITY LEVEL SELECTED IS LESS THAN THE 85 PSIG SETPOINT, j
L ANNUNCIATORS 2-B5 "CC PUMP DISCH PRESS LOW", AND 2-B4 "CC PUMP

'

AUTO START" ACTUATE AND THE STANDBY CC PUMP WILL AUTO START.
CC SYSTEM PRESSURE WILL INCREASE ABOVE INITIAL SYSTEM
PRESSURE AS INDICATED ON 1PI-CC107. ;

,

MALFUNCTION REMOVAL WILL RESTORE THE CC PUMP DISCH PRESSURE !|
'

| SWITCH TO NORMAL.

EVENTS: 1) DVR 06-02-89-018
1

:

|
|

O
3
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DEVIATION IWESTIGATION REPORT (DIR)
rectlity Name f em nov 2.0
auram Muetaar passer 1 M a* Parar

Title 1 lor 10 l l____
i

_

2A coupnurur enne tus Ptse Aufa.tfaar
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// SE0tENTIAL // REVISION m RATING
seurH nay vram ETA enert vtaa N -

- N ~

a seurm may vran s
MUDE

P0utt '
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senpE
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W. Waltar. Annistant Tech Staf f * -Ninar Ent. 2244 R|115 21314|.IE|414|1Ca.wirTr IM i fur fia Raft | C__- FAffilar brcetfRFn IN THtt Mrumf
CAUSE SYSTEM COMPOND'T M48tfFAC- REPORTABLE CAUSE SYSTEM COMPONDif MANUFAC- REPORTA8LEfianan to gret

flanF8 TO NPRDS

i i i i l I I i l 1 l I i l
| | | | | 1 1 1 I I i 1

_ - mALanru-a rXfd ren teNTM day YEAR

SIWi!SSION
l yet ftr won. e - leta EEPECTED """'rttraN nafri 31 se DATE | | |

TEXT Energy Industry Identification System (E!!$) codes are identified la the test as (XX1

A. pLalif Cibm1TitBIS pttg TO EVENTi

Event Oste / Time A2/01/E9 / amea

Unit 1 MODE _2_ . Hat 1*- ^

Rm power __3L,_ RCS [AB] Temperature / pressure Pram far Startum---

Unit 2 PEIDE _i_ - Refuellan Ax power _3L,. RC5 [AS) Temperature / pressure al*F / o.3 P11G

g. DESCRipT1tud GF EVENT

On February 1. 1909, at 6000, the 2A em --.t Cooling (CC)[CC) pump Aute-Started after receiving a
-

" LOW DSCH PRE 55" alare. Upon investigstlen no indication of low discharge header pressure was found, and
the 2B pump remained running. There was sufficient flew path to accomodate the lacreased flow.

It is commen practice to have two pumps running in the refueling mode. The unit was running the 28 pump
alone to support a CC modificatten test that required the 2A CC pump and the O CC pump to be racked-in to
test, with the test complete. Operating returned the 2A Pump to service and was preparing to start it when
the Aute-Start occurred. There was no instability as a rescit of this Aute-Start event. There were no E5F
actuations as a result of, or during this event. Operator actions taken were prompt and correct.

C. CAMSE OF EVDif:

The cause of the event was a pressure leak-off between valve 2CC019 ( W 2 CC pp DSCN WR 2p5-673A 150L YLV)
and pressure switch 2p5-6T3A. Valve 2CC019 was taken Out of Service (005) at 0353, January 31, 1909,
in support of a modification that would install addittenal pressure indicating instrumentation to the
CC System. Construction had not cut late the line between the rest valve and the pressure switch at the i

time of the event. The leak-off of apprestaately 50 PSIG (from 135 to 05 PSIG) therefore occurred during
the 21 hour perted from isoletten of 2CC019 to the Auto-5 tart Event.

,

1

(0261R/0033H)

:_

!

I
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CC03 CCW SURGE TANK LEVEL TRANSMITTER FAILURE ;

ITYPE: GENERIC, RV 0-100% OF TANK LEVEL,

A) ILT-CC670
B) ILT-CC676

|
CAUSE: LEVEL TRANSMITTER FAILURE

l
'

REF: 20E-1-4030 CC01,02,11,15
: 20E-1-4031 CC01,02 l

|
PLT STA: CCW SYSTEM IN OPERATION j'

!

l

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED CCW SURGE TANK LEVEL
TRANSMTITER TO FAIL TO A VALUE DEPENDENT UPON THE SELECTED SEVERITY AND
WILL BE INDICATED ON THE ASSOCIATED MCB LEVEL METTER (ILI-CC670 OR 676). IF THE
SEVERITY LEVEL IS GREATER THAN THE HIGH SETPOINT OF 65% ANNUNCIATOR 2-A5 "CC
SURGE TANK LEVEL HIGH LOW " WILL ACTUATE. IF THE SEVERITY LEVEL IS LESS THAN i

'

35% , ANNUNCIATOR 2-A5 "CC SURGE TANK LEVEL HIGH LOW " WILL ACTUATE.

FOR LT-CC676: IF THE SEVERITY LEVEL IS GREATER THAN 55%, THE DEMIN WATER M/U
,

| VALVE ACC-183 WILL AUTO CLOSE IF OPEN. IF THE SEVERITY LEVEL IS LESS THAN 50%.
ANNUNCIATOR 2-E4 "CC SURGE TANK AUTO-M/U ON" ACTUATES AND THE DEMIN WATER|

.

: M/U VALVE ICC-183 AUTO OPENS. APPROXIMATELY 200 GPM DEMIN WATER M/U WILL
| CAUSE CC SURGE TANK ACTUAL LEVEL TO INCREASE AS INDICATED ON ILI-CC670.
1
'

FOR LT-CC670: IF THE SEVERITY LEVEL IS GREATER THAN 55%, THE PRIMARY WATER
M/U VALVE ICC-182 WILL AUTO CLOSE IF OPEN. IF THE SEVERTTY LEVEL IS LESS THAN
45%, ANNUNCIATOR 2 E4 "CC SURGE TANK AUTO M/U ON" ACTUATES AND THE PRIMARY
WATER M/U VALVE ICC-182 AUTO OPENS.'APPROXIMATELY 200 GPM PRIMARY WATER
M/U WILL CAUSE CC SURGETANK ACTUAL LEVEL TO INCREASE AS INDICATED ON ALI-
CC676.

POR BOllI LT-CC670 AND 676: DECREASING THE SEVERITY LEVEL TO LESS THAN THE 13%
SETPOINT WILL HAVE NO EFFECT ON THE CC PUMP AUTO TRIP CIRCUITS.

MALFUNCTION REMOVAL WILL RESTORE THE CC SURGE TANK LEVEL TRANSMITTERS
TO NORMAL

,

i

EVENTS: NONE

i

4
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CC04 CCW FROM RHR HX LEAK

t TYPE: GENERIC, RV 0-10000 GPM @ 200 PSID
|

A) 1A RHR HX (IRH02AA)
B) IB RHR HX (1RH02AB)

CAUSE: PIPE BREAK DOWNSTREAM OF ICC9412A/B
|

REF: M-62
M-66 SHEET 2
PLS

PLT STA: RHR SYSTEM IN OPERATION
.

EFFECTS: THIS MALFUNCTION RESULTS IN INCREASED COMPONENT COOLING
WATER FLOW THROUGH THE SELECTED RHR HEAT EXCHANGER. AS
MALFUNCTION SEVERITY IS INCREASED, COMPONENT COOLING FLOW

! THROUGH THE RHR HEAT EXCHANGER INCREASES AS INDICATED ON IFI-
0689 (1FI-0688). RHR HEAT EXCHANGER OUTLET TEMPERATURE i

DECREASES AS INDICATED ON ITR-612 (ITR-613). COMPONENT COOLING
SYSTEM TEMPERATURES INCREASE AS THE RHR HEAT LOAD IS RAISED.

| ANNUNCIATOR 2-A6 "RH HX CC WTR FLOW HIGH LOW" ACTUATES. CC
SURGE TANK LEVEL DECREASES AS MASS IS LOST.

|

MALFUNCTION REMOVAL WILL RESTORE THE PIPING TO NORMAL.
..

IEVENTS: NONE

.

.

!

LO
.

5

!
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CC05 CCW TO CC HX PIPING BREAK

TYPE DISCRETE, RV 0-2000 GPM @ 100 PSID

.

CAUSE: PIPING BREAK IMMEDIATELY UPSTREAM OF ICC9470B

REF: M-66 SHEET 3B
PLS

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: THIS MALFUNCTION RESULTS IN A LOSS OF MASS FROM THE
COMPONENT COOLING WATER SYSTEM. CCW SURGE TANK LEVEL WILL
DECREASE AT A RATE DETERMINED BY THE SELECTED MALFUNCTION |

SEVERITY. AT 50% SURGE TANK LVL ANNUNCIATOR 2-E4 "CC 1

SURGE TANK AUTO-M/U ON" ACTUATES AND THE DEMIN WATER M/U
VALVE ICC-183 AUTO OPENS. APPROXIMATELY 200 GPM OF DEMIN
WATER M/U IS SUPPLIED TO THE SURGE TANK. AT 45% LVL THE PRIMARY

O WATER M/U VALVE ICC-182 AUTO OPENS. APPROXIMATELY 200 |

ADDITIONAL GPM OF PRIMARY WATER M/U IS SUPPLIED TO THE SURGE
TANK. ANNUNCIATOR 2-A5 "CC SURGE TANK LEVEL HIGH LOW"
ACTUATES WHEN LEVEL DECREASES TO 35%.

AS MALFUNCTION SEVERITY IS INCREASED BEYOND M/U CAPACITY,
COMPONENT COOLING WATER SURGE TANK LEVEL DECREASES, SYSTEM
PRESSURE DECREASES, AND PUMP FLOW INCREASES. ANNUNCIATORS 2-

,

B4 "CC PUMP AUTO START" AND 2-B5 "CC PUMP DSCH PRESS LOW" l
ACTUATE, AND THE STANDBY CCW PUMP AUTO STARTS AT 85 PSIG. AT
SURGE TANK LEVEL OF 13% THE CCW PUMPS TRIP.

ALL COMPONENTS COOLED BY CCW WILL INCREASE IN TEMPERATURE.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE COMPONENT
COOLING SYSTEM PIPING INTEGRITY.

EVENTS: 1) LER 06-01-87-012
2) LER 20-01-87-011
3) DVR 20-02-89-019

O
;

6
i

-.
1
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s >SSTRACT (Liett to 1440 spaces, t.o. apprestestely fifteen single-space typewritten Itnes) (le)

On aprt) 3, 1987, at appremiestely 1788. a centracted estatenance crew began wert en the Limitereue motor
;

eserater of the *1A" oestesal Meat Reusval (RII) Nest tachanger Cemeenent Coeling Water Outlet rselatten
valve. ICC9412A. This valve ass a point of 1941stten for work en the RN Meat Eschenger, unten reeutred it
to be tratned of Campenent Coeling Water (CC). Shtft Operating personnel granted permission, with the
understanding that if it became necessary for the crew te stroke the valve. they would attain
authertsation.

The estatenance crew streked the valve in order te release targue en the meter gear set.
It is unclear unether they actually retetved autherisatien er not. Yhts allowed CemeenenL Cooling weter ta
tact flew through ICC9412A to the Iteet Eagnanger and out the tratn. This caused the (CC) surge tank to;

reach the law level CC Puus frte. The *1A' CC Pump tripped at 1726 en nortl 8. 1987.3

The surge tant is '

common to teth trains. conseguently, hath trates of Campenent Coeling were inoperatie. The leak was'

discovered and tsalated. The systs ass then reaf t11ed, and the "lA* CC Pump re-started, fetal time both
trains were ineseratie mes 17 minestes. The cause of the event was a casmuntcatten treakeewn between the
maintenance crew and shift Operating persennel. Corrective acttens util reeutre the contractes maintenance
crew te ottain written authertaatten prier te mentpulattag a valve for work en the valve's eterator. In
aesttten. a modificatten has been initiated te prevtes automatic makeup water to the Camponent Cooling
systes in the event of a leek. The safety signiftsance was statmal. RCS famperature never escoeces 85*,.
There was one statiar prevleus occurrence reported in LER 485/84-81.'

<

.
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i
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! * A. pum7 enmerframs peran ra tvrmf:

Syren Unit i Event Date/ flee na/na/a7 /_t72s
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3. REERIPTIGE GF EVint:

The 'tA* eesteual Meat Bemewal (RN){Sp] Neat Eschenger was Out of Service (005) for gasket replacement.
IThe snell side, conststing of Cemeenent Caeltag mater (CC)(CC] mas tselated and trained. One of tne potnts jer tselatten of the 005 for CC was the en Heat Eschanger CC Outlet Isolatten valve. ICCget2A.
i

Tae grease in Limitorque valve meter operators mes scheduled to be changed out furtng the refueling
,

estage.
This activity was teing handled by centracted maintenance persennel suservised by uttttty

management.
State this involved numerous Lletter mes, the Wert Sueervtser developed a plan with Geerating

Management that each valve usu14 he only taken out of Service electrically for personnel protectten.
If it

became necessary to mechantcally stroke the valve the maintenance crew foremen uguld ask the Shift Engineer' for spectfts authertsatten.
Yhts plan was conststent with Statten's were practtees and programs.

At appreatmetely 0848, en april 6. 1987 the taert Superviser (uttltty non-Itcensed) for the RN Meet
tachanger gasket replacement reposted a tesserary Itft of the mechanical portten of the Out of Service en
ICCg412A in ereer te perform the grease change and gear tes flush en the meter operater of ICCge12A. The
Operating Shift Ferenen (Itcensed) granted peretssten with the espitett agreement that work was only to be
performed on the meter and that the valve was not to be stroked open for any reason.

|

At apprestastely 1723, en Aprt) 3.1987, the contracted maintenance crew (non-Itcensed) began merk en tne ;

valve. During the course of thetr wert it became necessary to release the ter me en the meter gear set
unich res tred strektng ICCtella apprestestely half open. They strated the valve. This allowee Component
Coeling water to back flew to the RN Neat Enchanger. fill the e1947 Neat Enchanger and pass tnreugn the
open dratn valve. The CC surge tant level dropped to the few level CC puse Trip setpetnt. The *ta' CC
Pump, untch was runnlag to support plant operattens. tripped at 1724. The CC Surge fant ts common te notn
CC Trains. consemently teth trates were tneperante at tats ttee.

Shift Operettens. in response te the *1&* CC Puus frig and Lew Surge Tank level. dispatched an operater to
investigate. Ne pickly determined that CC was draintag inte and out of the RN Neat Enchanger. Ne then'

closed *1A* RM Nest (schenger Ceepenent Coeling Outlet throttle valve. ICCole7A. to tselste the leak.
taster was then restered to the surge tank and the *1A CC" pump re-started. The total time both trains of
CC were taeperable was 17 minutes. There were ne safety system actuattens.

A Generattag Statten Emergency Plan Alert was declared and appropriate nettftcattens made.

ints report is restred pursuant to tecrR(a)(2)(vit).
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. TEXT
Energy Insustry leenttricatten System (E!!5) codes are toontif ted in tne tant as (ss)

-

C. Auss er rvtef:

The root cause of this event was a comannicatten treakdomst between the centracted maintenance crewperforiesag the merk and Geerattag Shtft personnel.

The centract estatenance personnel had been instructed to alueys receive permissten free the thbft Engineer
prior te mentpulating the valve they are earting on.
did recetve versal perntssten to streme ICCg411A. The estatenance crew was Interviemed and instst they

Memover, they te not renseer see they talked te. $htft
eserating personnel metntain that they never gave such peretssten. There asas ne requirement to secument
this perintssten in writteg. Itetther versten could te correterated.

B. RAFETY acaLY111:

Plant and puelle safety were not affected.
Less of a heat stak for the teacter Coelant System (RCS).

without less of circulatten, has a negligible effect for the short perted of ttee the less occurred.
Reacter coolant tassersture was estatatned at apersalestely SS degrees Fahrenhett through-eut the event and
ACS forced re-ctreulatten mes estatained. via the eserating an train. The unter levet in the reacter
cavity was greater than 23 feet, provtetag suff tstent heat sink daring the less of Cemeenent Coeling.It
would have prevteed suff tctent heat stak and caeltag for an eatended persed of ties tr RN flew had beenlost.

.

E. tomattTIVf acTIces:

Commanicattens and proper mort coordinatten between statten esintenance personnel and Operettng $ntf t
personnel has been effective and does not utrrent concern. conseguently, corrective acttens are focuses on
centracted estntenance personnel.

Centracted estntenance personnel have been re-Informed of the requirement to ettain $nttt Engineer
auther134tten prter te strektng any valve they are moreing en during the Liettergue seter operator greasechangeout. In additten, they are required te attain this authertsatten in writing te document tnat
Operating Management has givan peretssten and is amare of the valve eentpelatton. Thts rseu1renent w111 Deen(enced to all statlar work activities.

A modificatten to the Campenent Caeling Systes has been initiated te prevtes autenstic eskeup water to
esintain surge tant level. Yhts usu14 attempt te estatatn mater inventary in the event of a leak. This is
tetng tracted by a actten Item ascere 6-47-113.

.

This report util te pieced in the Licensed Operater reeutred reading program. In additten. this report
will be itstributed to stattee separtments to be etsseminated to respective department personnel.

.

.
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F. Patvigut KctmREBCit:,

\

LER ELSSER M
.

455 46-001
seth fratns of Cemenent Coeling Iasserable Due to Personnel Error in a
Bellef Valve Setting.

G. cquPGatuf FA1Lutt BATA:
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set Aeolicatie
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sci Ity Name (1)
Docket humoer (2) 83M i11

I
Braidwood. Unit 1 01 El 01 dl 01 41 11 6 1 of $ 2

Title (4) Loss of Residual Heat Removal due to loss of Component Cooling as result of a leak treg Component Cooling
inlet Valve.

;ent Date (E) LER Nummer (6) Renart Data f71 Other Fact 11t tes Involved (R)
_

. nth Day Year Year
/j/p/ / /,/

/ Seouential /// Revision Month Day Year Factitty Names Oceket Nurac e r t s 1
// Number Number

._

40er of 5l Of of of I I
~

of 1 fl 1 al 7 al 7 of 11 1 si a ei2 2f a al 7 01 El 01 Of of f f
~

THt$ REPORT IS SUSNITTED PUR5UAuf TO THE REQUIREMENT 5 0F 10CFR
f check one or more of the followinal f if t

20.402(b) _ 20.405(c) 50.73(a)(2)(tv) , 73.71(c)
POWER 20.405(a)(1)(1) 50.36(c)(1) X., 50.73(a)(2)(v) 72.71(c)__

LEvtL 20.405(a)(1)(11) 58.36(c)(2) 50.73(a )( 2 f(vill ,_ Other (Specifyo! o!(101 o 20.405(a)(1)(itt) 54.73(a)(2)(1) ,,_ 50. 73( a)( 2)(v i t t )( A) in Abstract_.,_

/jjj/jj/jjjj/jjj/j/ / /// // / ,_ 20.405(a)(1)(tv) 50.73(a)(2)(t1) 50. 73( a)( 2 )(vi t t )(B) below and in
ff/ffffffffff 20.405(a)(1)(v) _ 50.73(a)(2)(it t) 50.73(a)(2)(n) Text)f

L f f ENSEE CONTACT FOR THIS LER f it t
Came

TELEPHONE NUMBER

AREA CODE
Howard . lames. Tech Staff Eneineer. Eut. 24At S | 1 i f 4l El El -l 21 al of 1

COMPLETE ONE Lfht FOR EACH COMPONENT FAILURE DESCRftED IN THIS REPORT f111
CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEH COMPONENT MANUFAC- REPORTABLE // //

TURER 70 NPRot TURER TO NPRDS // f'/
a eIe fis IV l' y,h,,,[o la N I I | 1 I I I If N

I I l I .- . l ,_ .l ..,,L. I l l l I I I btI'
tuPPLEMEaLIAL REPORL{ffECTED f 141 Espected Month I Div l vgH

Sutvn1551on

9a8STRact (Liett to 1400 spaces,t.e. appro.imately fif teen single space typewritten Itnes)
lyes (If ves . comolate ErPRf[ORM* *Ett.Daf f! Yi NO Date (15) ( L.|c La I |

f|(16)

The 18 Restoual Heat Removal (RHR) Heat Eschanger (HN) was out of servsCe with the tube side drained.
Preparations were made for draining ine Component Cooling Water (CC) shellside of the Ma to allow replacea*ent Of
a flange gasket. At 1745 draining of the snell side of the Hu was started, at 1802 tne la CC pump trippec eve
to low level in the CC Surge Tank. The Low Level Alarm on the Matn Control Board did not annunctate althcugn
the secuence of events recorder did indicate a low level. The draining was stopped, the surge Tank refilles,
and the Isolation Valves were checked. At 1816 the 1A CC pump was restarted and the system .as restored to
normal.

.

The cause was the CC Inlet Isolation valve leaking and contriuuting was the failure of the CC Surge Tanx
{High/ Low Level Alarm to annunciate on the Matn Control Board. Additionally, the CC Motor Operated outlet eni.e '

on the 15 RHR Hm was found 6 turns off its seat. '

The leaking valve has been repatred, the Ilmits for a Motor Operated valve were adjusted, the Main Control scars '

alarm was troubleshot and the symptoms could not be dupitcated. Work ts in progress to eneck the calibration
and scaling on the CC Surge Tank Instrument Loop.

,

i
|

|
!
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LICENSEE Ey(gl REPORf fLERI TExf CONTINuaff0N

FACILITV caME (1) DOCKET NUMBER (2) LER NUMBER f61
__ |

83ce f 1)
Year

/j/j/j//
Sequential/

j////j/
Revision*

/jNumber Number.

traidwaad. Unit I oIsIo10 10 1 41 11 6 el 7 - Ol 11 1 - 01 0 of 2 0F SQ[ Energy Industry Identification System (E!!$) codes are identifted in the text as (mx)

A. PL ANT CONDif f 0NS PRIOR TO EVENT!

Mode 5 - Cald shutdown. Ru Power Q1. Reactor Coolant system (as] Tamperature/ Pressure: 16s*F/171 esta

5. Daterinttan af Event:
.

The 18 Restdual Heat Removal (RHR) (BP] Heat Exchanger (Hz) was out of service with the tube side dratned.
Preparations were made for draining the Compe ent Cooling Water (CC) (CC] shell side of the 18 RHR Hz. The A
Train of RMR was in service and the IC Reactor Coolant Pump (RCP) (AS) was running. The CC system was in its
normal operating configuratton with the 1A CC pump running and the 15 CC pump in standby.

At 1745 on January 21. 1987, draining of the shell side of the IS RHR Hs was started by opening the shell side
drain valve IRH0028 to allow replacement of the HM flange gasket. \he Unit 1 Nuclear Station Operator (N50)
verified that CC Surge Tank Level on the Main Control Board was not dropping. The Unit i N50 then went to the
other side of the Control Room to perform an unrelated evolution.

at approutmately 17$1 the $equence of Events Recorder ($ER) indtCated a low level on the A-side of the CC SurgeTank (setpoint 35%). The Main Control Board alarm. which receives the same signal that actuates the SER. did
not annunctate.

-

At approstmately 1755 the SEf! Indicated a low level on the B side of the CC Surge Tank. Once again, the Main
Control Board Alarm did not annunciate. The Unit 1 N50 had completed the unrelated evolution approximately one
minute prior to this occurring.

O At approntmately 1802 the 1A CC pump tripped on Low Surge Tank Level (this comes from a separate levelQ indicating switch, setpoint 13t). A low pressure signal was indicated on the SER and the Main Control Beard as
a result of the IA CC pump tripping. This caused the IB CC pump to auto start, however, the CC Surge Tark te.el
was less than 13". and tripped the pump. This occurred two more times before the pump was manually started at
the direction of the Station Control Room Engineer ($CRE) who noted CC Surge Tank Level at 07 on the A-side and
20% on the B-side. The 18 CC pump tripped after 4 seconds. The SCRE had the control switches for both CC oumc5
placed in pull to lock and directed the N50 to stop the IC RCP. Operating personnel innediately began refilling
the Surge Tank and closed the 18 RHR Mu shell stee drain valve. They also checked the CC ! solation valves to
the 18 RHR Ha and found the Inlet Manual Isolation Valve ICC95048 valve fu1*y closed and the Motor Goerated
Outist Valve. MOV ICC94128 valve 6 turns of f its seat. The a-side and S side CC Surge Tant Low Level Alarms
were cleared by 1806.

at 1816 the 1A CC pump was restarted and the system was restored to normal operetton thus ending the evert.

This event is being reported under 10 CFR 50.73(A)(2)(v) - any event or condition that alone could have
prevented the fulf t11 ment of the safety function of structures or systems that are needed to remove resicual
heat.

%

.
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Energy Industry Identification System (E!!5) codes are identtfted in the text as (xx)

C. Cauta of Event:

The root cause of this event was leakage past the seat on ICC95048 inlet valve to the is RHR Hz. The outlet
motor operated valve was checked at the time of the event and was six turns of f its fully closed position.

A contributtn) cause of this event can be attributed to the failure of the CC Surge Tank Level High/ Low alarm to
annunciate on the main control board. According to the Unit 1 M50, SCRE, and an adattional N50 on shif t. there
was no alarm indicating Low Surge Tank Level although the SER, which has no audible alarm, output showed a low
level alarm condition was present.

Had the alarm sounded, operators could have taken prompt action to restore
CC Surge Tank Level before the 1A CC pump trip.

There were no unusual characteristics in the work location that contributed to this event.
D. Safety analtvts:

I

Since the reactor has not yet been taken critical, there is no residual heat in the RCS and no spent fuel in the
fuel pool.

Therefore, no safety consequences resulted from the temporary loss of CC tnctdent. Had the event
occurred under more 1tmiting conditions with resteuel heat in the RCS and the spent fuel pool full of, spent
fuel, plant safety would not have been compromised during the short term (14 minutes) wntle CC Surge Tank level
and CC flow was being restored. The ets would have a 15*F temperature rise (wrst case) which would not result
in a loss of sub-cooling. The f uel pool would take 4.5 hours for balling to occur (worst case). addi t iona lly ,
a mtntmum of two steam generators were ava11aDie to remove heat as required by the Technical Specifications.

Correettve action:
A

v
1. The valve body for ICC95048 was repatred to allow 100% seating of tne disc and it has eeen verif tea tnat tre

leakage past the disc and seat has been stopped.

2. The Itmits for Motor Operated valva 1CC94128 have been adjusted to ensure complete closure anen the valve is
.

actuated remotely.
1

1. The matn control teard annunctator was troubleshot and the symptoms could not De duplicated. i

|

4. The calibration and scaling of the entire CC Surge Tank Level Instrumentation Loop is in progress. (actica iItem 456-200 87-02901)

F. Previous Occurrences:

NONE

G. Comoonent Failure Data:

Manufacturer Nomenclature Serial Number Valve ID Number

velan 12" Cast 78G804 12G32
Bolted Sonnet No Model Number
Cate valve

O
1585n(0219871/1102A/17 5
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DEVIATION INVESTIGATION REPORT (DIR) ((() f'Facility Name Form Rev 2.0__ i

Braldweed Unit 2 pAGr

) o j |Title 2A and'2B Component Coeling Pump Trip While Performing '

_ c- mt CoaliU' Sveten tineus due to Deficient plannine
EVENT CATE DIR li8.ER REPORT DATE

// SEQUENTIAL // REVIb!0N
, NTH oAv vriR STA to,Ir vest 33 Nia.ER 33 =No ER ieNrs oAv vEiR 5

POWEA |
of 2 21 e al o 78.0 of 2 si o e I il 9 - oI o el 4 il e si o of of a !

N-

CONTACT FOR THIS DIR
NAff

TELEPHONE NLN.ER l
AREA CODE i

Timothw K. Commer. Tech Staf f Enef ::.- Ext. 254 ait15 4|5|8|-|21810|1
CarELETE OBE LINE FOR EACH CG 6 W FAI tar DEScatarn IN THIS REPORT

CAUSE SYSTEN CONPONENT MANUFAC- REPORTABLE CAUSC SYSTEN CONPONENT MANUFAC. REPORTABLETimre TO NPRDS
Ttars TO NPRDS

I I I i | | |
1 | t i I I l

i I I l i I I I I l I I
SUPPLDuiEmiAL REPORT EXPEum

PENTH DAY YEAR

SUDNISSION

l vES fIf ven. ce==Inte EXPECTED '8m"ISSfoN DATE) ll ND i i iTEXT
Energy Industry Identificatten System (EIIS) codes are identified in the text as (XX)

A. PLAET CONDITIONS PRIOR TO EVENT:

Unit: Scaldweed 2; Event Date: February 28, 1989: Event Time: 2058; |

Nede: 5 - Cold ShutJewn: Rx Power: 01:

RCS (AB) Temperature / Pressure: 98 degrees F/0 psig

B. DESCRIPTION OF EVENT:

.
i

There were ne systems or components inoperable at the beginning of the event which contributed to the severity ofthe event.

The Unit 2 Componert Cooling (CC)(CC) system was lined up in its normal configuration. Beth pumps supplying all
portions of the Unit 2 System and Iselated frers the Unit 1 System. '

At 1055 en February 28, 1999 the return to service for the CC loop serving the 2A Residual Heat Removal (RM) (BPI
Heat Exchanger was authertred by the Shif t Foreman (SF) Licensed Senior Reactor Operator (5#0). The
Out-of-Service was forwarded to the Centrol Room where the Return-To-Service positions were determined and
vertfled by two Nuclear Statten Operators (NS0) (Lic.ensed Reactor operators). The Egulpment Outage form was |

,

placed in the "to be done" bin at the Center Desk area of the Centrol Room along with numerous other items that |
were awaiting assignment for completion.

During the af ternoon shif t an Egulpment Attendant (EA) (non.-Itcensed operator) was assigned the task of performing
the 2eturn-To-$ervice along with several other tasks.

|
|

2685m(041289)/2
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
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FACILITY NAlf Form Rev 2.0
DIE "PSER

PaGE
|

SEQUENTIAL REV1510N
STA UNIT YEAR DASSEE laisd

9,,iEXTral" ' tinit 2 21 0 el 2 al 9 0liI9-
0I 0 2 0F 0l1

-

Energy Industry Identificatten System (E!IS) codes are identified in the text as (XX]

5. DESCRIPTION OF EVENT: (Cen't)

At 2057, the EA " cracked" open 2CC950dA, 28 RM Heat Exchanger CC Inlet Isolation Valve, which is a 12 inch gatvalve.
The EA was not aware chat the CC side of the heat exchanger was empty. e

He observed that flow was passingthrough the valve and when it continued he shut the valve.
In the Centrol Room the Unit 1 M50 received the CCSurge Tank Low Level Alarm and announced it evet the radio.

$F to the CC Surge Tank to initiate manual makeup. The Shif t Engineer (SE) (Licensed SRO) dispatched a

At 2058. as the SF arrived at the CC Surge Tank the low-2 level setpoint was reached. This resulted in an
automatic trfp of the 2A and 28 CC pumps at a CC Surge Tank level of 131 as dest ped.
refl111ag the CC Surge Tank by opening the eenval makeup valve. The SF Immediately began

At 2059. the 2A and 25 CC pumps were restarted.
level indicator and SE on the other. The lowest level that the CC Surge Tank reached was 10% on one

The duration that the tank was below the low-2 setpoint was less than 60seconds.

The rapid response of operators to the Low CC Serge Tank Level Alors docesesed the severity of this event
primary plant conditions were maintained throughest the event. Stable.

This report is being submitted pursuant to Section I Attachment G of the OVR Informatten Manual.
Administrative / programmatic deficiencies regarding Technical Specificatten Egulpnent and precedures.

CAUSE OF EVENT:

The root cause of this event was inadeguate work planning. Manipulattens that could affect inventory in the CC
system should receive advance planning and discussten to insure that sufficient personnel are assiped to the task
and that the Unit N50 is aumre of the possible impact to his Unit. A second EA should have been provided to
standby at the CC Surge Tank to mentter the level and initiate makeup as necessary.

A contributing cause to this event is a desi p deficiency. The existing desty provides for only manual makeup.
This caused a siptftcant less of leventory from the system untti local manual operator action could rectify thesituation.'

.

D. SAFETY ANALYSIS:

This event had no effect en the safety of the plant er the pubile. All systems operated as designed. Although CC
flow to the 28 Rim Heat Exchanger was laterrupted for one minute, the RC5 was at 90 degrees F and alternate
methods were available to prevfde for long tern cooling had restoratten of the CC pumps been delayed.

Under the worst case condition, a less of CC system inventory due to a piping rupture in one of the cessen
headers, adeguate valves are provided to isolate the break. Sufficient cooling would be providr' Cold water
could be added to the Steam Generators [AS) watng the Auxiliary Feed pumps [tA) er to the RCS using a Centrifugal
Charging pump (CS) with RH letdemn to the Meldup tanks. Seth of these methods were available dur'ing this event.
This is enveloped in Section 9.2 of the Updated Final Safety Analysis Report (UF5tR).

2605m(Od1'99)/3
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DEVIAT1088 IWESTIGATIDst REPORT TEXT CONTINUATION

FACILITY N M Form Rev 2.0~ 'DIR NUPRER PAGE

$EQUENTIAL REVI$10N
STA LRtIT YEAR 1 RARER NUDGER

8
-

|BraidweedUnit2 21 0 01 2 81 9 0|1|9 - Ol 0 3 0F 0l3
-

TEXT
Energy Industry Identification System (EII5) codes are identified in the text as (XXI

E. CORRECTIVE ACT100t$:
.

The CC surge tant was isumediately reffiled and the pumps were restarted.

A tailgate sessten stressing the need for pre-job planning for evolutions that have significant impact on p1snt
operattens will be conducted with the appropriate Operating personnel.
actlen item 457-200-09-01901. This will be tracked to completion by

An automatic makeup system to the CC Surge Tank is currently being installed per modification KJ0-2-88-031. Thismodificatten would have most likely prevented the occurrence of this event.
action item 457-200-89-41902. This will be tracked to completion by

F. PREVIOU$ OCCURRENCES:

There was an occurrence of less of CC Serge Tank Level during RHR System evolutions. This occurred dug to adefective valve.
The corrective actfens were implemented addressing both rest and contributing causes. Previouscorrective actions are not applicable to this event.

G. Copp0NENT FAILURE DATA:

This event was not the result of component failure, ner did any components fall as a result of this event.

.

.
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CCM NON-ESSENTIAL CCW SYSTEM LEAK

|

TYPE: DISCRETE, RV 0-10000 GPM @ 100 PSID

.

( CAUSE: PIPE BREAK IMMEDIATELY DOWNSTREAM 1CC9415 (SERVICE LOOP ISOL.'

VALVE)

REF: M-66 SHEET 4D
PLS

,

.

PLT STA: REACTOR POWER IN THE POWER RANGE
|

|^
EFFECTS: THIS MALFUNCTION RESULTS IN A LOSS OF MASS FROM THE

| COMPONENT COOLING WATER SYSTEM. CCW SURGE TANK LEVEL WILL
| DECREASE AT A RATE DETERMINED BY THE SELECTED MALFUNCTION
| SEVERITY. AT 50% SURGE TANK LVL, ANNUNCIATOR 2-E4 "CC SURGE

TANK AUTO-M/U ON" ACTUATES AND THE DEMIN WATER M/U VALVE
| ICC-183 AUTO OPENS. APPROXIMATELY 200 GPM OF DEMIN WATER M/U ISs

SUPPLIED TO THE SURGE TANK. AT 45% LVL, THE PTUMARY WATER M/U .

VALVE ICC-182 AUTO OPENS. APPROXIMATELY 200 ADDITIONAL GPM OF |
PRIMARY WATER M/U IS SUPPLIED TO THE SURGE TANK. ANNUNCIATOR I

2-A5 "CC SURGE TANK LEVEL HIGH LOW" ACTUATES WHEN LEVEL
DECREASES TO 35%.

i

| AS MALFUNCTION SEVERITY IS INCREASED, COMPONENT COOLING !
| WATER DISCHARGE PRESSURE DECREASES, AND PUMP FLOW
j INCREASES. WHEN DISCHARGE PRESSURE DECREASES TO 85 PSIG,

,

| ANNUNCIATORS 2-B4 "CC PUMP AUTO START" AND 2 B5 "CC PUMP DSCH !

PRESS LOW" ACTUATE AS THE STANDBY CCW PUMP AUTO STARTS
RESTORING SYSTEM PRESSURE.

AT 13% SURGE TANK LEVEL THE CCW PUMPS WILL TRIP. ALL |

COMPONENTS COOLED BY CCW WILL INCREASE IN TEMPERATURE.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE COMPONENT
COOLING SYSTEM PIPING INTEGRITY.

EVENTS: 1) LER %-02-86-001;

;

i

O
,

7

_
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05fRACT (Lielt to lage spaces, t.e. apprestmately ftfteen single-space typewritten lines) (16)

On feeventer 20, 1986 at 1924 Component Coeling (CC) Puses IA and 20 tripped. The Unit Operator had yrst
,

shut down the 24 CC Pump because it was ne lenger needed to support plant operations. The shutdown etu e1
a pressure sptke_aditch Ilfted a retter valve. The ret tef valve did not reseat and partially drained the et
System. The level in the CC Surge Tank fell below the low level interlock which tripped the 20 CC pump.
The 2A CC Pump started but alle tripped en low level. The untt is in initial fuel lead and precritical
stage and therefore there is ne decay heat lead. The CC Pumps were not needed for any safety relates leads
because of this conditten therefore safety was not af fected. The retter valve was tsolates. CC Surge r nka

Level restored, and the 20 CC Pisup was restarted at 1938. The cause of the event was a personnel error m
the initial setting of the reitef valve. The reitef valve was repatred and re-instatted. Necesserf
precedures will be revtsed to cautten operators of the possittitty of this event. Other CC reIter salves
on both units will be bench tested. This is the ftrst occurrence of this type.

.

s
(ll35M)
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f

CC07 RCP THERMAL BARRIER LEAK

TYPE: GENERIC, NRVI 0-300 GPM @ 2000 PSID
:

A) 1A RCP 1RC01PA
B) IB RCP 1RC01PB
C) IC RCP 1RC01PC
D) 1D RCP 1RC0lPD

,

.

CAUSE: TUBE BREAK
,

;

REF: M-64 SHEET 1,2
M-66 SHEET 1 A,1B !

20E-1-4030 CC04,08,09
,

20E-0-4030 PRIO

PLT STA: REACTOR POWER IN THE POWER RANGE
'

.

EFFECTS: THiS MALFUNCTION RESULTS IN THE LEAKAGE OF SEAL
INJECTION / REACTOR COOLANT FROM THE SELECTED RCP INTO THE
COMPONENT COOLING WATER SYSTEM. |

AT LOW SEVERITY LEVELS, THE LEAKAGE INTO THE COMPONENT
COOLING WATER SYSTEM WILL RESULT IN CCW SURGE TANK LEVEL
INCREASING. CCW ACTIVITY LEVELS WILL INCREASE AS INDICATED ON
1RE-PR009 AND/OR ORE-PR009, DEPENDENT UPON SYSTEM ALIGNMENT.
WHEN EITHER DETECTOR REACHES ITS ALARM SETPOINT, CCW SURGE
TANK VENT VALVE ICC017 WILL AUTOMATICALLY CLOSE.

AS SEVERITY IS INCREASED, THE LEAKAGE INTO THE CCW SYSTEM WILL
BEGIN TO ALSO COME DIRECFLY FROM THE REACTOR COOLANT SYSTEM.
CCW TEMPERATURES WILL INCREASE SLIGHTLY. ANNUNCIATOR 7-E3
"RCP THERM BARR CC WTR TEMP HIGH" WILL ACTUATE. WHEN RCP.

THERMAL BARRIER CCW RETURN HEADER FLOW REACHES 192 GPM,
ANNUNCIATOR 7-E4 "RCP THERM BARR CC WTR FLOW HIGH LOW"
ACTUATES AND CCW FROM RCPs THERMAL BARRIER ISOLATION VALVE
1CC685 WILL AUTO CLOSE TO ISOLATE THE LEAK.

MALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS |
MALFUNCTION AND THE SIMULATOR MUST BE RESET TO REMOVE THIS j

MALFUNCTION. j

EVENTS: NONE
'

O
~

8

'

. . - -- . - - .
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|

|

O cco8 ccw ax rUee Leix

TYPE: GENERIC, RV 0-1000 GPM @ 75 PSID

A) U-0 CC HX OCC01A
B) U-l CC HX ICC01A |

| l

l l

CAUSE: TUBE BREAK AT INLET TO HEAT EXCHANGER

!

| REF: M-42 SHEET 2A
| M-42 SHEET 2B

M-66 SHEET 3B
PLS

l PLT STA: REACTOR POWER IN THE POWER RANGE -

t

EFFECTS: THIS MALFUNCTION RESULTS IN A LOSS OF MASS FROM THE l

COMPONENT COOLING WATER SYSTEM TO THE ESSENTIAL SERVICE

O WATER SYSTEM. CCW SURGE TANK LEVEL WILL DECREASE AT A RATE |'

DETERMINED BY THE SELECTED MALFUNCTION SEVERITY. M/U WILL |
INITIATE AUTOMATICALLY IN AN ATTEMPT TO MAINTAIN LEVEL. !

IF THE SELECTED HEAT EXCHANGER IS ISOLATED, CCW SURGE TANK
LEVEL WILL STOP DECREASING. ANNUNCIATOR 2-A5 "CC SURGE TANK
LEVEL HIGH LOW" ACTUATES IF LEVEL DECREASES TO 35%. IF LEVEL

i

DECREASES TO 13%, THE RUNNING CCW PUMP WILL TRIP ' '

THE CONSEQUENCES OF THIS MALFUNCTION MAY BE LIMITED BY
MAKEUP WATER BEING ADDED TO THE CCW SYSTEM.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE COMPONENT
COOLING SYSTEM PIPING INTEGRITY.,

EVENTS: NONE
i

j

9
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CC09 THERMAL BARRIER CCW FLOW X-MITTER FAILURE |

TYPE: DISCRETE, RV 0-200 GPM

.

CAUSE: FAULTY FLOW SWITCHES |
!

REF: 20E-1-4030 CC04
C&ID M-2066 SHT 1 !

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE THERMAL BARRIER FLOW
TRANSMITTER TO FAIL TO A VALUE DEPENDENT UPON SELECTED
SEVERITY. IF THE SEVERITY LEVEL SELECTED IS >192 GPM (HIGH -

SETPOINT), ANNUNCIATOR 7-E4 "RCP THERM BARR CC WTR FLOW HIGH
LOW" ACTUATES AND CLOSES ICC685 . TAKING THE 1CC685 CONTROL
SWITCH TO OPEN WILL RE-OPEN THE VALVE, HOWEVER AS SOON AS IT
REACHES THE FULL OPEN POSITION IT WILL AUTO CLOSE IF THE

- MALFUNCTION IS STILL ACTIVE.

IF THE SEVERITY SELECTED IS <l50 GPM (LOW SETPOINT) THEN
ANNUNCIATOR 7-E4 ''RCP THERM BARR CC WTR FLOW HIGH LOW"
ACTUATES. |

!

MALFUNCTION REMOVAL WILL RESTORE THE THERMAL BARRIER FLOW ,

TRANSMITTER TO NORMAL.

i

EVENTS: NONE

4

-'

10
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION

Fem Rev 2.0FACILITY NAfE DIR lameER PAGE

SEQUENTIAL REVISION
STA UNIT YEAR NUleER NUPeER

Buren E clear Pawar Statian 01 6 01 2 91 1 0|216 01 0 3 0F 0l3
- -

TEXT Energy Industry Identification System (E!!5) codes are identified in the text as [XX)
H. OTIER RELATED 00CtMNTS:

None. .

I. EFFECTIVERE15 REVIEW:
._

None scheduled.

.1. ADDITIONAL DATA:

a) Affected Technical Specification: 3/4.3.2 Engineered Safety Features Actuation System
Instrumentation

b) Procedures: None.
__.

c) Cause Code: CW4

d) Equipment Involved: -

e) Other: LC0AR. Water Leak.

(s

|
1

.

!

|

|

|

|

|

,

(0847R/VS-4)
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CH09 HYDROGEN MONITOR IJNE LEAK

TYPE: GENERIC, RB
|

~
A) TRAIN A 1PS47J i

B) TRAIN B IPS48J l

CAUSE: BREAK IN LINE NEAR HYDROGEN MONITOR PANEL

l
REF: M-68 SHEET 7 !

PLT STA: LARGE BREAK LOCA IN PROGRESS

|

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED HYDROGEN I

MONITOR LINE TO LEAK WHEN THE MONITOR IS PLACED IN SERVICE. DUE TO |
THE LOCA IN CONTAINMENT, GASEOUS ACTIVITY WILL BE RELEASEDJNTO i

THE AUX BUILDING. THIS WILL BE INDICATED BY AREA RAD MONITORS ON
THE 401 LEVEL AND PROCESS MONITORS THROUGHOUT THE AUX BUILDING.

THE OPERA'IDR MAY CLOSE ONE OR MORE OF THE SUCTION VALVES TO
ISOLATE THE LEAK. THIS WILL CAUSE AUX BUILDING RADIATION TOg ,

LOWER. !
!

WITH EACH MALFUNCTION ACTIVE THE RESPECTIVE HYDROGEN MONITOR 4

WILL BE INCAPABLE OF DETECTING CONTAIN~ MENT HYDROGEN. I
|-

MALFUNCTION REMOVAL WILL RESTORE THE HYDROGEN MONITOR LINE
TO NORMAL. |

-

|

!
'

EVENTS: NONE.

|

!

l

I

: O
a

|
.
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|

|

|

BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS I

'

CH01 RCFC FAN FAILS TO START / TRIP, LOW SPEED

CH02 RCFC FAN FAILS TO START / TRIP, HIGH SPEED

CH03 CRDM FAN FAILS TO START / TRIP;

|

| CH04 REACTOR CAVITY BOOT FAILURE
|

CH06 BREAK IN CONTAINMENTINTEGRITY

| CH08 CONTAINMENT PRESSURE TRANSMrITER FAILURE

| CH09 HYDROGEN MONITOR LINE LEAK -

| |
! I

!

O
i

:

|

i

|

1

; O
!

1

__. _
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|

i

)

|

!

CH01 RCFC FAN FAILS TO START / TRIP, LOW SPEED

TYPE: GENERIC, RB

A) 1 A RCFC IVP01CA
B) IB RCFC IVP01CB
C) IC RCFC IVP01CC
D) 1D RCFC IVP01CD

CAUSE: FAULTY TRIP RELAY (SH/TR)

REF: 20E-1-4030 VP01
20E-1-4030 VP03
20E-1-4030 VP05
20E-1-4030 VP07
M-103 SHEET 2 -

PLT STA: RCFC FAN IN OPERATION AT LOW SPEED

'

EFFECTS: THE SELECTED REACTOR CONTAINMENT FAN COOLER FAN LOW SPEED
BREAKER TRIPS ACTUATING ANNUNCIATOR 3-B5 "RCFC LOW SPEED BRKR
TRIP". CURRENT INDICATION ON THE SELECTED FAN DECREASES TO ZERO
AND THE TRIP LIGHT ON THE ASSOCIATED CONTROL SWITCH
ILLUMINATES. CNMT TEMPERATURE RESPONDS ACCURATELY TO THE
LOSS OF THE RCFC.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY
PLACING THE CONTROL SWITCH IN TRIP. IF THE OPERATOR ATTEMPTS TO l

RESTART THE FAN, THE BREAKER WILL CLOSE THEN IMMEDIATELY TRIP |
OPEN. ;

.

MALFUNCTION REMOVAL WILL RESTORE THE TRIP RELAY TO NORMAL I
'

OPERATION.

EVENTS: NONE. j

: O
2
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CH02 RCFC FAN FAILS TO START / TRIP, HIGH SPEED

TYPE: GENERIC, RB

A) 1 A RCFC IVP01CA ,

B) IB RCFC IVP01CB
'

C) IC RCFC IVP01CC
D) 1D RCFC IVP01CD '

CAUSE: FAULTY TRIP REEAY (SH/TR)

REF: 20E-1-4030 VP02
20E-1-4030 VPO4 '

20E-1-4030 VP06
20E-1-4030 VP08
M-103 SHEET 2

..

PLT STA: RCFC FAN IN OPERATION AT HIGH SPEED

O EFFECTS: THE SELECTED REACTOR CONTAINMENT FAN COOLER FAN HIGH SPEEDb BREAKER TRIPS ACTUATING ANNUNCIATOR 3-A5 "RCFC HIGH SPEED BRKR
TRIP". CURRENT INDICATION ON THE SELECTED FAN DECREASES TO ZERO
AND THE TRIP LIGHT ON THE ASSOCIATED CONTROL SWITCH
ILLUMINATES. CNMT TEMPERATURE RESPONDS ACCURATELY TO THE
LOSS OF THE RCFC.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY
PLACING THE CONTROL SWITCH IN TRIP. IF THE OPERATOR ATTEMPTS TO
RESTART THE FAN, THE BREAKER WILL CLOSE THEN IMMEDIATELY TRIP
OPEN.

MALFUNCTION REMOVAL WILL RESTORE THE TRIP RELAY TO NORMAL
OPERATION.

EVENTS: NONE.

,

*

O

3
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CH03 CRDM FAN FAILS TO START / TRIP

TYPE: GENERIC, RB

A) 1A CRDM EXH. FAN IVP03CA
1

B) IB CRDM EXH. FAN IVP03CB |
'C) IC CRDM EXH. FAN IVP03CC

D) 1D CRDM EXH. FAN IVP03CD
E) 1A CRDM BOOSTER FAN IVPO4CA

| F) IB CRDM BOOSTER FAN IVPO4CB
'

G) 1C CRDM BOOSTER FAN IVPO4CC
H) 1D CRDM BOOSTER FAN IVPO4CD

!

| CAUSE: FAILURE OF CR RELAY IN CONTROL CIRCUIT
|

REF: 20E-1-4030 VP10 - VP17 -

PLT STA: CRDM FANS IN OPERATION

fM
'V EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED CRDM FAN TO i

TRIP OFF. THE TRIP LIGHT ON THE ASSOCIATED CONTROL SWITCH WILL I

ILLUMINATE AS WILL ANNUNCIATOR 33-A4, B4, C4, OR D4 "CRDM BSTR FAN
,

TRIP", OR ANNUNCIATOR 33-A5 "CRDM EXHAUST FAN TRIP" FOR THE
SELECTED CRDM FAN. WITH ONLY ONE CRDM EXHAUST FAN RUNNING,
ANNUNCIATOR 33-B5 "CRDM EXH FLOW LOW" WILL ACTUATE.

THE OPERATOR MAY RESET THE TRIP LIGHT AND ANNUNCIATOR BY
PLACING THE ASSOCIATED CONTROL SWITCH IN THE TRIP POSITION. THE
AFFECTED FAN WILL NOT RESTART IF THE OPERATOR ATTEMPTS TO
RESTART IT.

;

MALFUNCTION REMOVAL WILL RESTORE THE CR RELAY TO NORMAL.
,

EVENTS: NONE.

;O

4
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( CH04 REACTOR CAVITY BOOT FAILURE

TYPE: DISCRETE, NRV 0-10,000 GPM

- ,

CAUSE: BOOT FAILURE
|

REF: M-152 SHEET 43

PLT STA: PLANT IS IN REFUELING MODE

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE REACTOR CAVITY TO
LOSE MASS TO THE REACTOR CAVITY SUMP AT A RATE DETERMINED BY
THE SELECTED SEVERITY. ANNUNCIATOR 6-C3 " REFUELING CAVITY
LEVEL LOW ACTUATES". ANNUNCIATOR 12-A4 "PZR LEVEL LOW HTRS OFF '

LTDWN SECURED" ACTUATES AT 17% PZR LEVEL. ANNUNCIATOR l-A2j

"CNMT DRAIN LEAK DETECT FLOW HIGH" WILL ACTUATE AS WATER
ACCUMULATES IN THE SUMPS. THE OPERATOR MAY LIMIT THE
CONSEQUENCES OF THIS MALFUNCTION BY MAKING UP TO THE
REFUELING CAVITY FROM THE RWST.

THE REFUELING CAVITY LEVEL INDICATOR ILI-RYO46,047,048, AND 049
WILL INDICATE DECREASING LEVEL UNTIL THE INDICATORS ARE
OFFSCALE LOW OR WHEN LEVEL HAS DECREASED TO APPROXIMATELY
THE 400 FT LEVEL AT THE REACFOR VESSEL FLANGE.

CONTAINMENT AREA RADIATION MONITORS WILL SHOW INCREASING i

RADIATION LEVELS AS THE REFUELING CAVITY LEVEL DECREASES. ]

THE SIMULATOR MUST BE RESET TO RECOVER FROM THIS MALFUNCTION.
!

EVENTS: NONE.

I

i

,
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| |

'
.

CH06 BREAK IN CONTAINMENT INTEGRITY

|

TYPE: DISCRETE, RV 0-200 CFM

CAUSE: FAULTY PENETRATION (P95) ON PURGE EXHAUST |
|

l

REF: M-105 SHT1

!

PLT STA: PLANT IS IN REFUELING MODE !

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A LEAK FROM THE
| CONTAINMENT TO THE AUXILIARY BLDG AT THE DESIRED SEVERITY.

AREA RADIATION MONITORS IN THE AUXILIARY BLDG ACTUATE
DEPENDENT UPON MALFUNCTION SEVERITY. CNMT PRESSURE -

| DECREASES AT A RATE DEPENDENT UPON THE SEVERITY.

MALFUNCTION REMOVAL RESTORES THE CONTAINMENT INTEGRITY TO
NORMAL.

|:

| EVENTS: NONE.
!

|

|

'

1

,

|

O
V

7

l
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CH08 CONTAINMENT PRESSURE TRANSMITTER FAILURE

TYPE: GENERIC, RV 0-60 PSIG
|

A) PT-CS934
B) PT-CS935
C) PT-CS936

,

' D) PT-CS937

CAUSE: FAULTY TRANSMITTER

REF: BwOA INST-2
M-2046 SHT 2

i

| PLT STA: 100% POWER -

|

!

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED TRANSMITTER TC
| FAIL TO THE DESIRED SEVERITY. THE ASSOCIATED CNMT PRESSURE
I O METERS, THE RECORDER ON THE 1PM06J AND STATUS LIGHTS
k- (IPM06J), RESPOND PROPERLY TO MALFUNCTION SELECTION. THE

FOLLOWING ESF FUNCTIONS ACTUATE WHEN THE PROPER CONDITIONS
EXIST:

|

SAFETY INJECTION - ACTUATES WHEN 2/3 SIGNALS FROM PT-CS934,
PT-CS935, OR PT-CS936 ARE RECIEVED AT 3.4 PSIG. SI THEN i

|ACTUATES CNMT PHASE A ISOLATION, AND A CNMT VENT
ISOLATION.

! STEAM LINE ISOLATION - ACTUATES WHEN 2/3 SIGNALS FROM FT-
CS934, PT-CS935, OR PT-CS936 ARE RECIEVED AT 8.2 PSIG.

CNMT SPRAY - ACTUATES WHEN 2/4 SIGNALS FROM Irr-CS934, I'r-
CS935, Irr-CS936, OR PT-CS937 ARE RECIEVED AT 20 PSIG.

! CNMT PHASE B ISOLATION - ACTUATES WHEN 2/4 SIGNALS FROM I'r-
| CS934, PT-CS935, PT-CS936, OR I'r-CS937 ARE RECIEVED AT 20 PSIG.

MALFUNCTION REMOVAL WILL RESTORE THE PRESSURE TRANSMITTER
TO NORMAL OPERATION.

EVENTS: 1) DVR 06-02-91-026

|

9
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CMOS
DEVIATION INVESTIGATION REPORT (DIR)

Form Rev 2.0Fccility Name
PAGE

y Nuclear Power Station
1 |0Fl o 1 3Title

Centainment Preneure CS----I Tranemitter Failed Mlah due to Meinture Intruslen
| EVENT DATE DIR lemusik REPORT DATE ;

// SEQUENTIAL // REVISION
lg|Igl _ggy_ IIAg_ _3JA_ tatIT YEAR k/ NLaGER // NUBGER MINTH DAY YEAR 1 b

i

POWER f!
11 1 11 a el 1 of 6 el 2 el 1 "o 1 21 6 - oI o 11 2 21 3 91 1 of of a !

-

CONTACT FOR TMf5 DIR 8

j Nest T. Robinson, Technical Staff, Ext. 2250
TrtrPHONE NLDRER

AREA CODE

J. VanLaere. Aant. Tech Staf f Sumerviser Ext. 2106 a|115 2l3|4|-|51414| 1
C6,wtETE ONE tfMr FOR EACM C09sinurMT FAI tar nrtrerarn IN THIS REKuf

CAUSE SYSTEM COMPONENT M4NUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE
Ttara 70199D5 Timre TO NPRDS

x | | 1 1 1 I I Y l l | | | | |
| | | | 1 | | | | | | I

SuppLErEmiAL REPORT t m titu peNTH DAY YEAR

SUBMIS$10N

I YES fif ven. canalete EXPECTED SLBMIS$10N DATEl Ml ND | |
TEXT Energy Industry Identification System (EII5) codes are identified in the text as (XX)

_

!

A. PLANT CGleITICIts PRIOR TO EVElff

Event Date/ Time 11/18/91 /_ 2916
!

Unit i PSOE 1 Pa or Oseration Rn Power _J.LH RCS (AB) Temperature / Pressure 572*F/2235 main-

Unit 2 MDOE 1 Power Geeratten Rx Power 96.01 RCS (As) Temperature / Pressure sao*F/223s main-

8. DESCRIPTION OF EVENT:

On November 18, 1991, at 0016, the 2PT-936 Containment Pressure (CS) (DE) Channel failed high. This event
was discovered by the Unit 2 Operator (N50) (R0, licensed). The associated containment pressure bistable
was tripped per procedure 200A INST-2 at time 0026 and Limiting Condition for Operation Action Requirement
(LC0AR) 3.2.la was entered. This was done to ensure that acceptable conditions existed for continued
operations. At 0028, the 2004 INST-2 procedure was exited. No safety systems were activated. An
investigation into the cause of this event was immediately undertaken by the Instrument Maintenance
Department.

At the time of the failure, the plant was stable, with no other systems inoperable that may have
contributed to the failure. No safety actuations occurred and the plant remained stable throughout the
event. Operator actions did not affect the severity of this event. -

C. CAUSE OF EVENT:

Investigation into this failure revealed that the termination box, supplied with the Containment Pressure
; transmitter (5arten 752) had water in it. This caused the transmitter output to fall high. The water
| entry into the termination box came from a roof leak (due to rain water) above the pressure transmitter.'

Hence. the cause of failure was rain water entertog the transmitter's termination box.
4

(0647R/VS-2)
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DEVIATION IlWESTIGATION REPORT TEXT CONTINUATION

Farm Rev 2.0
FACILITY NADE DIR IABBER PAGE

SEQUENTIAL REVISION
STA UNIT YEAR lABBER NUPSER

_lyran Nuclear Pawar statlan 01 6 Of 2 91 1 Ol2|6 01 0 2 0F 0l3
- -

TEXT Energy Industry Identification System (E!!$) codes are identified in the text as (XX)
D. SAFETY ANALYSI5:

The failure had no effect on plant safety since all of the other Containment Pressure Channels were
operational. The necessary procedure and LC0AR were entered In response to the failed channel. Partial

~

trips occurred on Containment Pressure Hi-1. Hi-2. and Hi-3. but all of the other 7300 channels remained
operable as well as other plant parameter indication systems.

The transmitter is Environmentally Quallfled under E00* ESE-4a. "Sarton/ Westinghouse. Differential
Pressure Transmitter. Model 752" for temperature and radiation conditions. The transmitter was never
quellflod for LOCA/ spray conditlens. The 2PT-936 transmitter 1ecated in the Auxiliary Building, would not
normally be exposed to moisture. The transmitter was not designed to function under spray / moisture
conditions. The transmitter terminatten box is not sealed to prevent moisture intrusion.

E. CORRECTIVE ACTIONS:

The Mechanical Maintenance Department repaired the Isak in the roof and the termination box was uried out.
At 0145 the Unit 2 operator restored the pressors channel 2PT-936 bystables to normal for an operability
test. At 0417. LC0AR 3.2.la was exited and operations resumed to noms 1. -

.

F. REC 1RRING EVENTS SEARCH AIS ANALYSIS:
{
i

a) EVENT SEARCH (DIR. LER)

No failures resulting from the intrusion of water were found. |

b) IMlUSTRY SEARCH (OPEX's NPRD$1

None,

c) M )

None.

d) ANALYSIS
|

No trend identified. I

G. CGlf0NENT FAILLRE DATA:
|

PSOEL HFG PART
MANUFACTURER BRlfENCLAftRE ISDRER NUPSER

Barton 01fforential 752 - '

Pressure Electronic
Transmitter l

(0847R/VS-3)
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS I

|

CS01 CONTAINMENT SPRAY PUMP FAILS TO START / TRIP

CS02 CONTAINMENT SPRAY PUMP SUCTION LINE BREAK )
|

I |
!.
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CS01 CONTAINMENT SPRAY PUMP FAILS TO START /rRIP

TYPE: GENERIC, RB

A) 1 A CS PUMP ICS01PA
B) IB CS PUMP ICS01PB

CAUSE: FAULTY OVERCURRENT (450/451) RELAY

REF: 20E-1-4030 CS01
20E-1-4030 CS02

! PLT STA: CONTAINMENT SPRAY PUMP IN OPERATION

.

EFFECTS: THE SELECTED CONTAINMENT SPRAY PUMP BREAKER WILL OPEN.
PUMP CURRENT INDICATION DECREASES TO ZERO, ANNUNCIATOR
3-Al "CS PUMP TRIP" ACTUATES, AND THE CONTROL SWITCH TRIP
LIGHT ILLUMINATES. CS PUMP DISCHARGE FLOW, SUCTION AND
EDUCTOR FLOW DECREASE TO ZERO.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY
l PLACING THE CONTROL SWITCH IN AFTER-TRIP. IF THE OPERATOR

| ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
| IMMEDIATELY TRIP OPEN.
|
' hiALFUNCTION REMOVAL WILL RESTORE THE OVERCURRENT RELAY
| TO NORMAL.
i

|

| EVENTS: NONE.

i

.

;O

2
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|

CS02 CONTAINMENT SPRAY PUMP SUCTION LINE BREAK

TYPE: GENERIC, NRV 0-500 GPM AT 35 PSID

A) TRAIN A CS !

B) TRAIN B CS
;

CAUSE: PIPE BREAK DOWNSTREAM OF ICS001A/B

REF: M-46 SHEET I A
1 M-61 SHEET 4

PLT STA: REACTOR AT POWER, CS SYSTEM NOT IN OPERATION
4

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A LOSS OF MASS FROM THE
RWST AT A RATE DETERMINED BY THE SELECTED SEVERITY. AS THE
RWST LEVEL DECREASES ANNUNCIATOR 6-C7 "RWST LEVEL LOW"
ACTUATES. THE RWST LEVEL INDICATORS ILI-930,931,932 AND 9333

WILL INDICATE A DECREASING LEVEL BASED ON MALFUNCTION0,,

SEVERITY.

IF THE CS SYSTEM IS IN RECIRCULATION ON THE CONTAINMENT
RECIRCULATION SUMPS, ACTIVITY LEVELS IN THE AUXILIARY
BUILDING IN THE LOCAL AREA AND IN THE VENTILATION SYSTEM
FLOW PATH WILL INCREASE.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY CLOSING THE APPROPRIATE CS SUCTION VALVE.

THE SIMULATOR MUST BE RESET TO RECOVER FROM THIS
MALFUNCTION.

EVENTS: NONE.

O !
.

3
~

i
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- BRAIDWOOD SIMULATOR
'

MALFUNCTION CAUSE AND EFFECTS
f

a

CV01 CHARGING PUMP FAILS TO START / TRIP
CV02 PRI WATER MAKE-UP PUMP FAILS TO START /rRIP

| CV03 BORIC ACID TRANSFER PUMP FAILS TO START / TRIP

| CV04 VCT DIVERT VALVE FAILURE (112A)

| CV05 PCV 131 AUTO CONTROLLER FAILURE

CV06 CLOGGED RCS FILTER (ICV 3CF)
CV07 CLOGGED SEAL INJECTION FILTER

CV08 FAILURE OF PT-131 (LTDN PRESS)
[ CV09 FAILURE OF TE-130 (LTDN HX TEMP)

CV10 FLOW CONTROL VALVE ICV 121 FAILURE .

CV11 CVCS UNBORATED MIXED BED DEMINERALIZER
CV12 LTDN RELIEF VALVE FAILS OPEN
CV13 CHARGING LINE LEAK OUTSIDE CONTAINMENT
CV14 REGENERATIVE HX TUBE LEAK'

CV15 SEAL WATER HX TUBE LEAK

|
CV16 VCT LEVEL MALFUNCTION (LT-112) |

| CV17 VCT LEVEL MALFUNCTION (LT-185)
CVI8 VCT PRESS MALFUNCTIO' (PT-115)N

L CV19 MAKE-UP CONTROL FAILURE

| CV20 BORIC ACID FLOW TRANSMrITER (PT-110) FAILURE
CV21 CHARGING HEADER (ICV-182) CONTROL FAILURE

! CV22 LTDN LINE LEAK INSIDE CONTAINMENT

CV23 LTDN HX TUBE LEAK

CV24 LTDN LINE LEAK OUTSIDE CONTAINMENT I

CV25 CHARGING LINE LEAK INSIDE CONTAINMENT |

CV26 SEAL INJECTION LINE LEAK

CV27 RCP #1 SEAL FAILURE ,

CV28 RCP #2 SEAL FAILURE . j

CV29 -CHARGING PUMP DEGRADED IMPELLER>

iO ;
:

1 |

~- N - TP r
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| CV01 CHARGING PUMP FAILS TO START / TRIP

TYPE: GENERIC, RB

A) 1A CHARGING PUMP ICV 01PA
B) IB CHARGING PUMP ICV 0lPB
C) CHARGING PUMP ICV 02P (PDP)

CAUSE: FAULTY TRIP (TC/TR) DEVICE

REF: 20E-1-4030 CV01
20E-1-4030 CV02

, 20E-1-4030 CV03
! M-64 SHEET 3A

M-64 SHEET 3B
,

|
PLT STA: CHARGING PUMP IN OPERATION - |

)
EFFECTS: THE SELECTED CHARGING PUMP BREAKER WILL OPEN. PUMP CURRENT

! INDICATION DECREASES TO ZERO, ANNUNCIATOR 9-A3 "CHG PUMP TRIP"
| T ACTUATES, AND THE CONTROL SWITCH TRIP LIGHT ILLUMINATES.

PUMP DISCHARGE FLOW DECREASES TO ZERO AND DISCHARGE l,

PRESSURE DECREASES, |

DEPENDING ON THE INITIAL PLANT STATUS, IF THE SELECTED CHARGING
PUMP WAS THE ONLY CHARGING PUMP IN OPERATION, CHARGING FLOW
WILL BE LOST TO THE FOLLOWING FLOW PATHS:

i

- NORMAL CHARGING - AUX SPRAY
1 - COLD LEG INJECTION - SEAL INJECTION '

<

THE SIMULATOR WILL RESPOND APPROPRIATELY FOR THE LOSS OF
CHARGING FLOW PATH (S) FROM THE INITIAL PLANT CONDITION.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY
PLACING THE CONTROL SWITCH IN TRIP. IF THE OPERATOR ATTEMPTS TO
RESTART THE PUMP, THE BREAKER WILL CLOSE THEN IMMEDIATELY

,

TRIP OPEN. THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
'

,

MALFUNCTION BY STARTING ONE OF THE OTHER CHARGING PUMPS.

MALFUNCTION REMOVAL WILL RESTORE THE CHARGING PUMP TRIP
DEVICE TO NORMAL.

,

|

EVENTS: 1) SER 38-86

2

|
_.
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IS 633 FORSYTH (INPO) 26-NOV-86 11:17 PT

,

Subject: SER 38-86, POTENTIAL LOSS OF CHARGING FLOW

'
-

SUBJECT:
POTENTIAL LOSS OP CHARGING FLOW DUE TO LUBE OILHEAT EXCHANGER PL,UGGING

UNIT (TYPE): FARLEY l (PWR)
DOC NO/LER NO: 50-348/(LATER)
EVENT DATE: 8/1/86
NSSS/AE: WESTINGHOUSE /BECHTEL

.

SUMMARY:

SEDIMENT IN THE SERVICE WATER SYETEM PLUGGED THE LUBE OIL HEAT
EXCHANGERS FOR THE TWO AVAILABLE CENTRIFUGAL CHARGING PUMPS.
THIS CAUSED THE LUBE OIL SYSTEMS FOR THE GEAR DRIVES OF THE PUMPSTO OVERHEAT.

ONE CHARGING PUMP WAS MAINTAINED IN SERVICE BY"

USING ABNORMAL METHODS TO COOL ITS LUBE OIL HEAT EXCHANGER.
.

THIS
ALLOWED ENOUGH TIME TO CLEAN THE PLUGGED HEAT EXCHANGER ON THE
OTHER CHARGING PUMP AND RETURN IT TO SERVICE.

THIS EVENT IS SIGNIFICANT BECAUSE IT INVOLVED A COMMON-MODE
FAILURE MECHANISM THAT CAN DISABLE ALL CHARGING CAPABILITY.

.

THE
CHARGING SYSTEM AT THIS PLANT IS REQUIRED FOR EMERGENCY CORE
COOLING DURING CERTAIN SMALL BREAK LOSS OF COOLANT ACCIDENTS.

DESCRIPTION:

WITH THE PLANT OPERATING AT 100% POWER, ONE CHARGING PUMP (lA)
WAS OUT OF SERVICE FOR MAINTENANCE. A SECOND CHARGING PUMP (18)WAS IN NORMAL SERVICE. A THIRD CHARGING PUMP (1C) IS A SWING

,

-PUMP. IT WAS LINED UP TO THE OUT-OF-SERVICE TRAIN AND WAS
AVAILABLE FOR USE. ALL THREE ARE CENTRIFUGAL PUMPS.

AT 1230
INCREASING LUBE OIL TEMPERATURES INITIATED A CHARGING

PUMP HIGH-TEMPERATURE ALARM. THE LUBE OIL TEMPERATURE FOR THE IB
CHARGING PUMP GEAR DRIVE WAS 145 DEGREES FAHRENHEIT. THIS
INCREASED TO 155 DEGREES FAHRENHEIT BY 1238. THE IC SWING
CHARGING PUMP WAS STARTED, AND THE 13. PUMP WAS SHUT DOWN SO THAT
MAINTENANCE PERSONNEL COULD CLEAN THE LUBE OIL HEAT EXCHANGER. *

WHILE THIS MAINTENANCE WORK PROCEEDED. THE LUBE OIL TEMPERATURE
FOR THE 1C PUMP WAS INCREASING AND INITIATED THE HIGH-TEMPERATURE
ALARM (145 DEGREES FAHRENHEIT) AT 1310. IN ANTICIPATION OF
LOSING THIS PUMP AND CONSISTENT WITH TECHNICAL SPECIFICATION
RESTRICTIONS, REACTOR POWER WAS DECREASED. TO MAINTAIN THE 1C
PUMP IN SERVICE AS THE LUBE OIL TEMPERATURE ROSE TO 150 DEGREES
FAHRENHEIT, FANS, DEMINERALIZED WATER, AND ICE WERE USED TO COOL
THE EXTERICR SURFACE OF THE LUBE OIL HEAT EXCHANGER. THE
CLEANING AND FLUSHING OF THE LUBE OIL HEAT EXCHANGER FOR THE 1B
PUMP WAS COMPLETED, AND THE PUMP WAS RESTARTED BY 1523. THE 1C
PUMP WAS SUBSEQUENTLY SHUT DOWN, AND ITS LUBE OIL HEAT EXCHANGER
WAS CLEANED AND FLUSHED.O

-. - _ - . . -_
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BOTH LUBE OIL HEAT EXCHANGERS HAD'BEEN OBSTRUCTED BY ACCUMULATED
SEDIMENT, I.E., MUD AND SILT. (A FEW CLAN SHELLS WERE ALSO FOUND '

BUT WERE MINOR CONTRIBUTORS TO THE OBSTRUCTION.) RECENT
SURVEILLANCE TESTS OF THE SERVICE WATER SYSTEM, INVOLVING SOME
UNUSUAL SYS. TEM LINEUPS, HAD APPARENTLY CREATED FLOW AND PRESSURE
TRANSIENTS THAT LOOSENED THE ACCUMULATED SEDIMENT IN THE'

SYSTEM. THIS SEDIMENT PREFERENTI' ALLY RESETTLED INTO THE CHARGING
PUMP LUBE OIL HEAT EXCHANGERS BECAUSE THEY ARE LOCATED AT LOW

)POINTS IN THE SYSTEM.

BOTH TRAINS OF SERVICE MATER ARE SUPPLIED FROM A COMMON POND AND
WET PIT AND HAVE SIMILAR PIPING, COMPONENTS, AND FLOW RATES.
THEREFORE, THE PROBABILITY FOR INTRODUCING SEDIMENT FROM THE POND
INTO SERVICE WATER COOLED COMPONENTS IS THE SAME FOR BOTH |TRAINS. ALL THREE CHARGING PUMP LUBE OIL COOLERS HAVE CONTINUOUS
SERVICE WATER COOLING FLOW EVEN WHEN THE PUMPS ARE OUT OF
SERVICE. THE ONLY INDICATION TO THE OPERATOR OF CLOGGING IN A
CHARGING PUMP LUBE OIL COOLER IS EXCESSIVE LUBE OIL TEMPERATURE
RISE WHEN THE PUMP IS RUNNING. THEREFORE, IT IS POSSIBLE FOR
CLOGGING TO OCCUR IN THE LUBE OIL COOLER OF AN OUT-OF-SERVICE

i

PUMP WITHOUT ANY INDICATION TO THE OPERATOR. )
-

SEDIMENT ACCUMULATION IN THE SERVICE WATER SYSTEM HAS BEEN AN
ONGOING PROBLEM AT FARLEY. HOWEVER, THE PREVIOUS PROBLEMS HAVE
BEEN MUCH LESS SERIOUS THAN THOSE IN THIS EVENT.

.

THE PLANT IS CONSIDERING USING COMPONENT COOLING WATER TO SUPPLY
THESE COOLERS TO ELIMINATE THE POTENTIAL FOR SEDIMENTATION.

COMMENTS:

1. OPERATION OF THE SERVICE WATER SYSTEM WITH UNUSUAL FLOW
CONDITIONS, SUCH AS SELDOM USED PUMP COMBINATIONS OR VALVE
LINEUPS, CAN DISLODGE AND REDISTRIBUTE ACCUMULATED
SEDIMENT. LOW POINTS AND LOW-FLOW AREAS IN THE SYSTEM ARE

,

PARTICULARLY VULNERABLE TO RAPID ACCUMULATION OF SEDIMENT. i

!
| THESE AREAS SHOULD BE CHECKED FOR SEDIMENT BUILDUP AFTER

SYSTEM TESTS OR OTHER UNUSUAL FLOW CONDITIONS.

2. SOME HEAT EXCHANGERS AND PIPING CAN ACCUMULATE LARGE AMOUNTS
OF SEDIMENT BEFORE THE CONDITION BECOMES APPARENT FROM
PERFORMANCE DATA. PERIODIC VISUAL INSPECTIONS, PARTICULARLY l

OF SMALL HEAT EXCHANGERS, ARE NECESSARY TO IDENTIFY |

DEVELOPING SEDIMENT PROBLEMS BEFORE PERFoitMANCE RAPIDLY l

DEGRADES. TRENDING OF SEDIMENT DEPOSITION, FLOW RATES,
TEMPERATURE DIFFERENCES, AND OTHER PERTINENT DATA CAN BE A ;

USEFUL TECHNIQUE FOR ANTICIPATING PROBLEMS THAT DEVELOP LESS |

RAPIDLY.

3. PERIODIC USE OF LOW-POINT DRAINS TO REMOVE SEDIMENT CAN HELP
PREVENT PERFORMANCE DEGRADATION DUE TO CLOGGING. :

IT IS RECOMMENDED THAT PLANT OPERATORS, THE OPERATIONS MANAGER.
THE TECHNICAL SUPPORT MANAGER, AND THE MAINTENANCE MANAGER BE
INCLUDED IN THE DISTRIBUTION OF THIS SER.

O
.
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I CV02 PRI WATER MAKE-UP PUMP FAILS TO START / TRIP

TYPE: GENERIC, RB

A) 0A PW MAKE-UP PUMP OPWO2PA
B) OB PW MAKE-UP PUMP OPWO2PB

CAUSE: FAULTY CR CONTACT IN M RELAY CIRCUIT

REF: 20E-0-4030 PW01
20E-0-4030 PWO2

| M-74 SHEET I

|

| PLT STA: PRIMARY WATER MAKE-UP PUMP IN OPERATION
|

~

|

| EFFECTS: THE SELECTED PRIMARY MAKE-UP PUMP WILL STOP. PUMP CURRENT
t INDICATION DECREASES TO ZERO, ANNUNCIATOR 38-A5 "PW PUMP TRIP
| OR AUTO START" ACTUATES, AND THE CONTROL SWITCH TRIP LIGHT

| ILLUMINATES. PUMP DISCHARGE PRESSURE DECREASES. ANNUNCIATOR
| 38-C5 "PW PUMP DSCH PRESS LOW" ACTUATES.
|

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY
PLACING THE CONTROL SWITCH TO STOP. IF THE OPERATOR ATTEMPTS
TO RESTART THE PUMP, THE PUMP WILL NOT RESTART AND THE TRIP
LIGHT WILL ILLUMINATE IMMEDIATELY, AND THE ANNUNCIATOR WILL

| ACTUATE WHEN THE CONTROL SWITCH IS RETURNED TO AFTER START.

MALFUNCTION REMOVAL WILL RESTORE THE PRIMARY WATER MAKE-
UP PUMP CR CONTACT TO NORMAL.

EVENTS: NONE

i
,

!

O
3



CV03 BORIC ACID TRANSFER PUMP FAILS TO START / TRIP

TYPE: DISCRETE, RB

.

CAUSE: FAULTY OVERLOAD CONTACT IN M RELAY CIRCUIT

REF: 20E-1-4030 AB01
M-65 SHEET SA

PLT STA: 1 AB03P OR OAB03P IN MANUAL OPERATION
|

I

EFFECTS: BORIC ACID TRANSFER PUMP 1AB03P OR 0AB03P STOPS AS INDICATED BY
ANNUNCIATOR 9-A4 "BA XFER PUMP TRIP" ACTUATING AND THE
CONTROL SWITCH TRIP LIGHT ILLUMINATING. ANNUNCIATOR 9-A6-
"BA FLOW DEVIATION" ACTUATES AFTER 15 SEC TIME DELAY.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY
PLACING THE CONTROL SWITCH TO TRIP. IF THE OPERATOR ATTEMPTS TO

( RESTART THE PUMP, THE PUMP WILL NOT RESTART, THE TRIP LIGHT
WILL ILLUMINATE IMMEDIATELY, AND THE ANNUNCIATOR WILL
ACTUATE WHEN THE CONTROL SWITCH IS RETURNED TO NORMAL
AFTER CLOSE.

MALFUNCTION REMOVAL WILL RESTORE THE ASSOCIATED OVERLOAD
CONTACT TO NORMAL.

I

EVENTS: 1) DVR 20-01-86-053

/~'T
U
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A. PLANT CON 0ff0N1 pef 0R to EvtNf:

.

Mode 1 @ Shutdown RCS femperature/ Pressure 100*F/0 este

P JESCRIPTION OF EVE,8(I:
/^\
(

During Shift !!! on 11-21 86. operating was transferrtng the contents if the Soric Ac'd Batchmq f ank (~.6] ta
the Unit 1 Boric Acid Tank (per Sw0P CV-25) using the Unit *0* Boric Acid frasster pump (oA803pi . After t*e
transfer process was complete the system das Inned up per S*0P A8-Iti to recir:utate the Bar c 1: 1 f m EA*
using CA803P to enemistry could CDtain samples. Af ter start 'ng t'te pump on ' et 'r cul4t ion t it 2' t l' 3.1e ' P. ' " ?
personnel verified a pump otscharge pressure of 115 051g. Values of flod to the Bar or cres sure iros,J t*e
filter were not noted.

Ourtng 11-22-86 Shsft !. encessive leakage from the packing of 04803P ans ice 9tified. A t 'J I C S . t n e oumo ma i
stopped.1solated (valves IA88465 and 1A88468 were closed). snd pump IA803P was lineup per BwCP 18-13 inc
started to continue the rectreulation mode. During the process of vertr/ing the lineup for ?A803P. Opt'4tt';
identified that valves 1A8845g (BAT rectre, valve) and 1A88446A (filter outlet valve) were closed. fnus, tae
Unit *0" Boric Acid Transfer Pump had been running witnout s rectrculation 94th.

m

V
1557z(012887)/1088A/24
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3EV!af!ON IN/($ f!) Af!ON 8[PCe r f[ AT (CNf!yJAf!Cg,

. - . . _ _ _ .
(: FAILuet OF '0* BORIC ACID !8ANSTER PuttP Stai

-

_.

ete nuweto
. .,

DUE TO DEACHtA0!NG ra r
5[0t;EN T!at 8EV!$!0N |.lf,A _ UNIT vtAR NUNetR J MSEe , '

.1.2! O el i si 4 of si ! - .4L._t_ nCr, 3 i :
-

_

QAf
C. Gust or rytNf*

The root cause of this incident is that valves 1a88359 ans IA88as6A mere closed causing curro 0.18C3P t3 se
ceadhead and the seal f ailure. Per octetting serso'wiet, the valves were procerly pos ttioneo or cr to enter
8 07 AS-10 to rectrculate tne SAT. rg

If this ae'e the case. unauthortred personcel repositiered 'closec)
valves while the pump was running, another poistettity nowever. is innt the valve; were imprioer?/ sositiores

tne

by operating prter to starting 0A803P on rectr:ulation (SwCP A8-101. 84 sed uptn a review of the cumo curve 'or
CA803P with the system conditions that et'sted it t9e time of the inct$eet, this is positete. 5=0P r.'-25reoutres valve IA88a59 to be closed while transf erring cor'c acid f rom tre arten f tnk to tre gat. a t '. e r
completing tw0P CV-25 and prior to start'rg 8 0P AS 10. stive ta8ga59 should have'seen ocece<! ter 8 09 18 -Pwhich is a prerecutsste to 8wCP at 'O. *be ea%e (I A88a59) could have teen missed or imorecerty recosttione:operating prtor to enterino SwCP at !O

41<e fA08aa6a is to De open per tw&P AS Mi and ts 90t to at ci ut
sf

tduring Sw0P CV-25 or SWAP 18 10. 'h t '. .4 tve (tA88a46A) could Neve been closed in error by opertting or ter ':entering tw0P AS-10.
In both cases, personnel error caused the emerscer positioning of the sal.es.

.

O. KAFf fY ANALYSTS;

at the present plant conditions, deacheading DA863P wette attempting to rectrculate the 827 Sees not cres'.t iraadverse safety consecuences.
Though this may damage the pump, the plant condition 's nat ;ecorotted. If i*epumo is damaged beyond use, the Unit "1" or Unit *2* oumps may be used,to rectreulate the Esf. 1;tece the tsric

Acts Transf er Pumps are used to borate tNe Resctor Coolant System (RC56 (881 adver .e :tret, :1asit tsns c201
result * tr this event Ideacheading the pump) were to occur unoer the worst case cond'tions (us'ag CA80 P to
earate the RC5 at full power), the Tecnnical Spectftcations (Tech Specs) require at lesst 2 of 3 to'se
njection flow paths to be opersble. Thus, dependtng on the availability of other cisnt sistemi t*e c::r te:eof this event could result in a fech Spec violation.

E. Coettf f tvt Af f f 0Ns :

fne Shif t Enginte-s will dt.cus a witr ine 't w .cene* tre 'r'corttece of rollaw'ag procedure. :t- at, ir ;
essuring proper salve lineuss. fnts m' ' ce t' icves t; Item sals-iOO 16 05301

F. PetVf 00s occuRRENCf t:

None
.

G. COMPONENT FAf tuRE DATA-

MANUFAffuttt g 4CLATu81 M00tt 40. MFG PARf NUMatR

Gould Pumps. Inc. Soric Acid 31965 T N?388082-1 2-i
Transfer Pump

.

|
\ |s

1557m(012387)/1088A/25
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CV04 VCT DIVERT VALVE FAILURE (112A)

TYPE: . DISCRETE, RV 0-100 %

CAUSE: ICVI12A MECHANICAL BINDING

REF: M-64 SHEET 5
20E-1-4030 CV24

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: IF LETDOWN DIVERTS TO THE HOLD-UP TANK,1CVII2A WILL FAIL IN A
POSITION DETERMINED BY THE SELECTED SEVERITY LEVEL AS THE
VALVE TRAVELS THROUGH THAT POSITION. ONCE MECHANICALLY-
BOUND, THE VALVE POSITION WILL NOT RESPOND TO OPERATION
OF ITS ASSOCIATED CONTROL SWITCH OR TO MODULATING SIGNALS
FROM ITS CONTROLLER.

,

O MALFUNCTION REMOVAL WILL RESTORE ICV 112A TO NORMAL
(/ OPERATION.

EVENTS: NONE

|

1

0
,

5
.
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CV05 PCV 131 AUTO CONTROLLER FAILURE

TYPE: DISCRETE, RV 0-600 PSIG

CAUSE: AUTO CONTROLLER INTERNAL PRESSURE SETPOINT FAILURE

REF: M-64 SHEET 5
PLS

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: LETDOWN LINE PRESSURE CONTROL VALVE 1CV131 WILL ATTEMPT TO
MAINTAIN THE PRESSURE VALUE SELECTED AT MALFUNCTION
INSERTION. -

IF THE SEVERITY SELECTED RESULTS IN ICV 131 MODULATING CLOSED,
LETDOWN LINE PRESSURE WILL INCREASE AND LETDOWN LINE FLOW
WILL DECREASE. ANNUNCIATOR 8-B5 "LTDWN HX OUTLET PRESS HIGH"
WILL ACTUATE IF PRESSURE INCREASES TO 490 PSIG. IF LETDOWN LINE

\ PRESSURE INCREASES TO 600 PSIG, LETDOWN ORIFICE OUTLET RELIEF
VALVE WILL LIFF.

IF THE SEVERITY SELECTED RESULTS IN ICV 131 MODULATING OPEN,
LETDOWN LINE PRESSURE WILL DECREASE AND LETDOWN LINE FLOW
WILL INCREASE. IF LETDOWN LINE PRESSURE DECREASES TO
SATURATION PRESSURE FOR THE TEMPERATURE OF THE LETDOWN
FLUID, FLASHING WILL OCCUR.

,

THE EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY PLACING
THE CONTROLLER IN MANUAL.

MALFUNCTION REMOVAL WILL RESTORE ICV 131 AUTO CONTROLLER TO
'

NORMAL. 1

1
'

EVENTS: NONE
|

|

O
6
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CV06 CLOGGED RCS FILTER (ICV 3CF)

TYPE: DISCRETE, RV 0-100% (TOTAL BLOCKAGE IS 100%)
.

CAUSE: FILTER DAMAGE

REF: M-64 SHEET 5
l

|

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: THIS MALFUNCTION RESULTS IN THE INCREASE IN DELTA P ACROSS THE
REACTOR COOLANT FILTER, ICV 3CF. AS MALFUNCTION SEVERITY IS

.

INCREASED, LETDOWN LINE FLOW WILL DECREASE AND LETDOWN LINE |
PRESSURE WILL INCREASE. ICV 131 WILL MODULATE TO MAINTAIN-
UPSTREAM PRESSURE AT 370 PSIG.

AS SEVERITY IS INCREASED, PRESSURE DOWNSTREAM OF ICV 131 WILL
,

INCREASE RESULTING IN LOW PRESSURE LETDOWN LINE TO VCr RELIEF
/ VALVE,1CV8119, LIFTING AT 230 PSIG. AFTER THE RELIEF VALVE LIFTS,
(. LETDOWN FLOW WILL BE DIVERTED TO THE VCT BYPASSING BTRS,

BCMS, THE DEMINS, AND THE DIVERT VALVE.

MALFUNCTION REMOVAL WILL RESTORE REACTOR COOLANT FILTER
1CV3CF TO NORMAL.

EVENTS: NONE

i

i

|

O |

7 )

. -



_

CV07 CLOGGED SEAL INJECTION FILTER

TYPE: GENERIC, RV 0-100% (TOTAL BLOCKAGE IS 100%)

- A) 1 A FILTER ICV 01FA
,

! B) IB FILTER ICV 01FB I

CAUSE: DAMAGED FILTER

REF: M-64 SHEET 3B
,

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE DELTA P ACROSS THE
SELECTED FILTER TO INCREASE AS MALFUNCTION SEVERITY LEVEL IS
INCREASED. AT 19 PSID ACROSS THE FILTER ANNUNCIATOR 7-A2 "RCP
SEAL WTR INJ FLTR DP HIGH" ACTUATES. ANNUNCIATOR 7-B2 "RCP SEAL

. WTR INJ FLOW LOW" ACTUATES AT 6.6 GPM.

ALSO, AS MALFUNCTION SEVERITY LEVEL APPROACHES TOTAL
BLOCKAGE, THE SEAL INJECTION FLOWS TO THE RCPs WILL DECREASE
AS INDICATED ON MCB INDICATORS 1FI-142A,143A,144A AND 145A.

MALFUNCTION REMOVAL WILL RESTORE THE SEAL INJECTION FILTER TO !

NORMAL.

EVENTS: NONE

i

!

8
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,

CV08 FAILURE OF FT-131 (LTDN PRESS)

TYPE: DISCRETE, RV 0-600 PSIG

CAUSE: TRANSMITTER FAILURE
,

REF: M-64 SHEET 5
M-2064 SHEET 8

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE OUTPUT OF THE PRESSURE
TRANSMITTER TO INCREASE OR DECREASE TO A VALUE DETERMINED BY

'

THE SELECTED SEVERITY LEVEL AND WILL BE INDICATED ON IPI-1-31.
LETDOWN LINE PRESSURE CONTROL VALVE ICV 131 WILL MODULATE IN
AN ATTEMIT TO MAINTAIN LETDOWN LINE PRESSURE AT
APPROXIMATELY 370 PSIG,

O IF THE SEVERITY SELECTED IS > ACTUAL LETDOWN LINE PRESSURE
THEN ICV 131 WILL MODULATE OPEN CAUSING ACTUAL LETDOWN LINE
PRESSURE TO DECREASE AND LETDOWN LINE FLOW TO INCREASE
SLIGHTLY AS INDICATED ON IFI-132. IF LETDOWN LINE PRESSURE
INCREASES > 490 PSIG THEN ANNUNCIATOR 8-B5 "LTDN HX OUTLET
PRESS HIGH" ACTUATES. IF ACTUAL LETDOWN LINE PRESSURE
DECREASES BELOW SATURATION THEN FLASHING WILL OCCUR IN THE :

LETDOWN LINE.

IF THE SEVERITY SELECTED IS < ACTUAL LETDOWN LINE PRESSURE
THEN ICV 131 WILL MODULATE CLOSE CAUSING ACTUAL LETDOWN LINE
PRESSURE TO INCREASE AND LINE FLOW TO DECREASE. IF LETDOWN
LINE PRESSURE INCREASES TO > 600 PSIG THEN THE LETDOWN LINE
RELIEF VALVE ICV 8117 WILL LIFT, ANNUNCIATOR 9-B1 "LP LTDWN RLF
TEMP HIGH" ACTUATES AT > 140 'F AND RELIEF LINE TEMPERATURE WILL
INCREASE AS INDICATED ON ITI-125.

MALFUNCTION REMOVAL WILL RESTORE THE PRESSURE TRANSMITTER
TO NORMAL.

EVENTS: NONE

~

O
.
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CV09 FAILURE OF TE-130 (LTDN HX TEMP)

TYPE: DISCRETE, RV 50'F-150'F

CAUSE: DETECTOR FAILURE

REF: M-64 SHEET 5
' M-2064 SHEET 8

PLT STA: REACTOR AT POWER :

|

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE OUTPUT OF THE |

TEMPERATURE TRANSMTITER TO INCREASE OR DECREASE TO A VALUE I

DETERMINED BY THE SELECTED SEVERITY LEVEL AND WILL BE -

INDICATED ON ITI-130. LETDOWN HEAT EXCHANGER TEMPERATURE
CONTROL VALVE 1CC-130A WILL MODULATE, ATTEMITING TO
MAINTAIN NORMAL LETDOWN HEAT EXCHANGER OUTLET

i

TEMPERATURE.

IF THE SELECTED SEVERITY IS > THE ACTUAL TEMPERATURE, THEN .i

ICC-130A WILL MODULATE OPEN CAUSING A DECREASE IN ACTUAL I

LETDOWN LINE TEMPERATURE AND A DECREASE IN THE
TEMPERATURE OF THE VOLUME CONTROL TANK AS INDICATED ON ITI-
116. ANNUNCIATOR 8-C5 "LTDWN HX OUTLET TEMP M'7H" WILL
ACTUATE AT A SEVERITY LEVEL CORRESPONDING T' > 125'F.

IF THE SELECTED SEVERITY IS < THE ACTUAL TEMPERATURE, THEN
ICC-130A WILL MODULATE CLOSE CAUSING ACTUAL LETDOWN LINE
TEMPERATURE TO INCREASE. A CORRESPONDING INCREASE IN VOLUME
CONTROL TANK TEMPERATURE WILL OCCUR. WHEN ACTUAL LETDOWN
TEMPERATURE INCREASES TO > 133 'F, ANNUNCIATOR 9-E2 "LTDWN
TEMP HIGH" WILL ACTUATE AND DIVERT VALVE ICV-129 WILL OPEN
DIVERTING LETDOWN LINE FLOW TO THE VCT AND BYPASSING THE
DEMINERALIZERS.

l

MANUAL OPERATION OF THE CONTROLLER WORKS PROPERLY. |
|
'

MALFUNCTION REMOVAL WILL RESTORE THE TEMPERATURE
TRANSMITTER TO NORMAL. l

!

EVENTS: NONE

O
10
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._

.

CV10 FLOW CONTROL VALVE ICV 121 FAILURE

l

TYPE: DISCRETE, RV 0-100% CONTROLLER OUTPUT

CAUSE: CONTROLLER FAILURE (AUTO ONLY)

REF: M-64 SHEET 3A
|
I

PLT STA: REAGOR AT POWER I

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE CHEMICAL AND VOLUME
CONTROL (CVCS) CHARGING HEADER FLOW CONTROL VALVE 1FCV-121
TO MODULATE OPEN OR CLOSED DEPENDING ON THE SEVERITY LEVEL
SELECTED. .

IF THE SEVERITY LEVEL SELECTED CAUSES THE VALVE TO OPEN, THEN
CHARGING HEADER FLOW WILL INCREASE AS INDICATED ON IFI-121 A.

' AT 150 GPM FLOW ANNUNCIATOR 9-D3 "CHO LINE FLOW HIGH LOW"
i ACTUATES. PRESSURIZER LEVEL WILL INCREASE AND VOLUME

CONTROL TANK (VCT) LEVEL WILL DECREASE. ANNUNCIATOR 12-C3 "PZR
LEVEL CONT DEV HIGH HTRS ON" AGUATES AT +5% PROGRAM LEVEL
AND ALL PRESSURIZER B/U HEATERS ENERGIZE. AUTO MAKE UP TO THE
VCT IS INITIATED AT 37%. AS CHARGING HEADER FLOW INCREASES,
THE SEAL INJEGION FLOWS TO THE REAGOR COOLANT PUMPS WILL
SHOW A CORRESPONDING INCREASE.

IF THE SEVERITT SELECTED CAUSES THE FLOW CONTROL VALVE TO
CLOSE, CHARGING HEADER FLOW WILL DECREASE AND SEAL INJECTION
FLOW TO THE REACTOR COOLANT PUMPS WILL DECREASE. PRESSURIZER
LEVEL WILL DECREASE AND VG LEVEL WILL INCREASE. AT -5%
PROGRAM PRESSURIZER LEVEL ANNUNCIATOR 12-B4 "PZR LEVEL CONT
DEV LOW" ACTUATES. LETDOWN LINE FLOW BEGINS TO DIVERT TO THE

'

HOLD UP TANKS AT 73% VCT LEVEL.
|

MANUAL OPERATION OF THE CONTROLLER WORKS PROPERLY. {

MALFUNGION REMOVAL WILL RESTORE FLOW CONTROL VALVE ICV 121

|
TO NORMAL.

i EVENTS: NONE j

O |
\
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CVI1 CVCS UNBORATED MIXED BED DEMINERALIZER

TYPE: GENERIC, RV 0-100% DEBORATION
'

A) 1 A MIXED BED ICV 01DA )
B) IB MIXED BED ICV 01DB i

|
|

CAUSE: IMPROPERLY SATURATED DEMINERALIZER IS INADVERTANTLY VALVED
INTO SERVICE

i

REF: CVCS SYSTEM DESCRIPTION
M-64 SHEET 6

PLT STA: REACTOR AT POWER
.

EFFECTS: INSERTING THIS MALFUNCTION RESULTS IN A DILUTION OF THE RCS UP
TO A MAXIMUM OF 100 PPM BORON CONCENTRATION DEPENDING
UPON THE SEVERITY LEVEL SELECTED. THE CVCS BORON

O CONCENTRATION MEASUREMENT SYSTEM WILL INDICATE THE
DECREASING BORON CONCENTRATION. THE DILUTION WILL RESULT IN
AN RCS TEMPERATURE (Tave) INCREASE. THE ROD CONTROL SYSTEM
WILL COMPENSATE FOR THE TEMPERATURE RISE BY SLOWLY INSERTING
THE CONTROL RODS. ANNUNCIATOR 10-B6 " ROD BANK LOW INSERTION
LIMIT" WILL ACTUATE AT 10 STEPS ABOVE THE CALCULATED ROD
INSERTION LIMIT. ANNUNCIATOR 10-A6 " ROD BANK LO-2 INSERTION
LIMIT" WILL ACTUATE WHEN CONTROL RODS ARE AT THE CALCULATED
INSERTION LIMIT.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY ISOLATING THE AFFECTED DEMINERALIZER OR BY BORATING THE
RCS.

MALFUNCTION REMOVAL WILL RESTORE THE CVCS VALVE LINE UP TO
NORMAL.

EVENTS: NONE

O ;
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|

CV12 LTDN RELIEF VALVE FAILS OPEN+

TYPE: DISCRETE, RV 0-300 GPM AT 600 PSID )

\-

CAUSE: RELIEF VALVE, ICV-8117, SEAT. LEAKAGE
'

;
i

REF: M-64 SHEET 5 l

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A MASS LOSS FROM THE CVCS
SYSTEM TO THE PRESSURIZER RELIEF TANK. ANNUNCIATOR 9-B1 "LP
LTDWN RLF TEMP HIGH" ACTUATES WHEN RELIEF LINE TEMPERATURE
REACHES 140 F. THE MASS LOSS FROM CVCS WILL RESULT IN A -

DECREASING VCT LEVEL. ANNUNCIATOR 9-A2 "VCT LEVEL HIGH LOW"
i

ACTUATES AT 20% AND AUTO MAKE UP TO THE VCT IS INITIATED AT 37%.
ACCUMULATION OF MASS IN THE PRESSURIZER RELIEF TANK WILL
RESULT IN AN INCREASE IN PRT LEVEL AND PRESSURE.

O ANNUNCIATOR 12-B7 "PRT PRESS HIGH" WILL BE ACTUATED ON HIGH
PRESSURE OF 6 PSIG. ANNUNCIATOR 12-C7 "PRT TEMP HIGH" WILL
ACTUATE ON HIGH TEMPERATURE OF 125*F.-

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY ISOLATING NORMAL LETDOWN AND INITIATING EXCESS LETDOWN
FOR PRESSURIZER LEVEL CONTROL.

MALFUNCTION REMOVAL WILL RESTORE RELIEF VALVE ICV-8117 TO
NORMAL.

EVENTS: NONE

i

O !

13

i



. - - . - . . - . - _ _ . _ - - - . - ~ . _ , _ - - - . - - - - . - _ __

.

CV13 CHARGING LINE LEAK OUTSIDE CONTAINMENT {

TYPE: DISCRETE, RV 0-300 GPM AT 2300 PSID

CAUSE: PIPING FAILURE (DOWNSTREAM OF ICV 8105)

REF: M-61 SHEET 2

PLT STA: REACTOR AT POWER

I
I

EFFECTS: WHEN THE MALFUNCTION BECOMES ACTIVE, A LOSS OF MASS FROM
|

THE CVCS SYSTEM TO THE AUXILIARY BUILDING RESULTS. ACTIVITY '

LEVELS IN THE AUXILIARY BUILDING IN THE LOCAL AREA AND IN THE
VENTILATION SYSTEM FLOW PATH WILL INCREASE. -

IF NORMAL LETDOWN FLOW PLUS THE MALFUNCTION LEAKAGE EXCEED
THE OPERATING CHARGING PUMP (S) CAPACITY, PRESSURIZER LEVEL )
WILL BEGIN TO DECREASE. THE DECREASE IN CHARGING LINE FLOW j

O WILL RESULT IN INCREASED LETDOWN TEMPERATURE. THE INCREASED |

CHARGING FLOW THROUGH THE PIPE BREAK WILL RESULT IN
DECREASED CHARGING HEADER PRESSURE AND A DECREASE IN SEAL
INJECTION FLOW.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY STARTING ADDITIONAL CHARGING PUMPS.

MALFUNCTION REMOVAL WILL ONLY RESTORE CHARGING LINE
INTEGRITY.

EVENTS: 1) DVR 06-02-90-015
2) DVR 06-01-89-03I
3) DVR 06-02-88-028

0
14
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DEVIATION INVESTIGATION REPORT (DIR) UO
Form cov 2.CFacility Name paGE I

Evran Nuclear Power Station 1 10rl o | i
Title
Reacter Coolant $wataa Leakaam

b Due To 0-Rina Failure en 2B Seal Water Iniection Filter
EVENT DATE DIR NUPSEE REPORT DATE J

'
// $EQUENTIAL // REVISION '

,
MONTH DAY YEAR STA UNIT YEAR // NUPAEk // NUPAER PONTH DAY YEAR 1 $

POWER $
0 16 0 16 9 lo 0 16 0 12 9 10 0 ft 1 5 0l0 0 17 2 10 9 10 la 19 _

- -

CONTACT FOR THIS DIR
NAME I

TELEPHONE NUMBER

AREA CODE

T. Gierich. Onoratino Enaineer Ext. 2218 8|115 213|4|.l514l4It
COP 9LETE GIE LIK FOR EACH C N M A URE DESCRIBED IN THIS REPORT

CAU$E SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMP 0NENT Pt4NUFAC- REPORTABLE
Tuare TO NPRDS TURER 70 NPeDS

x CIe IF |L 17 P 10 15 10 Y I I I I I l |
| | | | | 1 I l l | I I

suPPLEENTAL iurumf EXPECTED NDNTH DAY YEAR
GPC TED

SUBMI55!0N

l YES fif van. camalete EXPECTED mawlitIGN DATEl X l ND | |
TEXT Energy Industry Identificatten System (E!!5) codes are identified in the text as (XX) '

A. PLANT C09mITIONS PRIGA TO EVENT:

Event Date/ fine 6/6/90 / 1845
)

Unit 2 N00E 1 Power Gaaratlea Rx Power _RRE _ RCS (AS) Temperature / Pressure Normal Onoratine-

B. DESCRIPTION OF EVENT:

On June 6,1990 at 1845, with Unit 2 in power operation (Mode 1) at 891 reactor power, the Unit 2 Nuclear
|

Station Operator (NSO, Reacter Operater) ebserved a decreasing Volume Centrol Tank (VCT) (CB) level trend )
on main control board panel 2PMD5J. A Shift Foreman (SF, Senter Reactor Operator) and Equipment Operators
(non-licensed) were dispatched to perform the leakrate checklist (Appendix A of 2005 4.6.2.1.d-1 " Leakage
Sources Checklist") and to check the seal water injection filters and held up tanks. A'bnormal Operating
Procedure, 200A PPI-1.Encessive primary Plant Leakage, and Technical Specification Limiting Condition for

!Operation Action Requirement (LC0AA) 2005 4.6.2-la were entered at 1905. I

|
At 1906, operating personnel discovered a leak at the top o-ring of the 28 seal water injection filter.
The 25 filter was isolated and the VCT level trend was verified stable at 1930, 200A PRI-I and LCOAR 2005
4.6.2-la were exited at 2030. Nuclear Werk Request 877591 was written to repair the o-ring on the 2B seal
water injection filter.

.

No plant systems or components were inoperable at the begi*nning of this event which contributed to the
event. There were no manual or automatic safety system actuations as a result of this event. The plant
was maintained in a stable conditten during this event. Operater actions (finding and isolating the
reactor coolant system leak) decreased the severity of this event.

(0602R/0072R)
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION

rare sev 2.0
FACILITY NAfE Dia Issara egg

SEQUENTIAL REV!5!0N
STA tml7 YEAR paasta NufGER

Beren Nuclear Pamar Statlan 0 16 0 12 e lo 0|1|1 0 l0 2 Or 0l3- -

| TEXT Energy Industry Identification System (E!!5) codes are identified in the text as (XX]

C. CAUSE OF EVENT:

A tear in the top 0-ring caused the filter leak. The reet cause of the failure is indeterminate. It is
believed the filter installation was correct, based en discussions with the Mechanical Maintenance foreman
involved with the filter installation. Probles Analysis Data Sheet (PA05) 90-435 was written to

,

investigate this event. There was ne personnel error involved in this event. !

D. SAFETY ANALYSIS: |
|

There was no effect en plant and pubile safety. The lesk was within the makeup capabilities of the Reactor !

Coelant Makeup System. The safety consequences would have been the same had this event occurred under a
more severe set of initial conditions.

E. CORRECTIVE ACTIONS:

The 28 seal water injection filter was immediately isolated when it was determined to be the cause of the
leak. The filter and e-ring were replaced by the Mechanical Maintenance Department under Nuclear.Werk
Roguest 577591. The filter was tested on June S.1998. No further corrective actions will be taken.'

F. RECIBRIME EVENTS SEARCN Als ANALYSIS:

a) EVENT SEARCH (013. LER)

DVR 6-2-85-028 was written for a seal injection filter e-ring leak. The e-ring f ailure was caused
by a piece of plastic in the filter housing which cut the e-ring. DVR 6-1-89-031 was also written
for a seal injection filter e-ring leak. The e-ring leak was caused by a damaged e-ring which
occurred during a filter change with inadeguate filter isolatten.,

b) IleUSTRY SEARCN fOPEI'n irABS1

A NpWOS search indicated 2 filter e-ring failures industry wide but these were not Pall Trinity
filters.

c) M
,-

NWR 820309 replaced the IA seal injection fliter due to a crisped e-ring.
NWR 853226 and 853455 replaced the 28 seal injection filter (DVR 6-2 48-028).

,

NWR 865305 replaced the 18 seal injection filter (DVR 6-1 49-031).
NWR 877383 replaced the 28 seal injection filter due to e-ring leakage.

d) ANALYSIS .

There is no adverse trend apparent due to the filter change frequency of all filters comeared with
the number of e-ring failures. The e-rings have not, themselves, had ae unacceptable f ailure rate.
The failures are attributable te various other unrelated causes.

.

(0602R/00722)
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DEVIATION IWESTIGATION REPORT TEXT CONTINUATION

rer,s v 2.eeFACILITY M DIR NLNSER PAGE

SEQUENTIAL REVI$10N
STA tMIT YEAR NLEGER NUMERA

8 Rvren w etear Pe er station 0 16 0 12 9 10 Ol115-

0 10 3 Or 0I
, -
'

TEXT Energy Industry Identification System (EI!5) codes are identified in the text as (XX)

I. EFFECTIVEIESS REVIDf:
.

I None scheduled.
|

J. ADDITIONAL DATA:

a) Affected Technical Specification: 3/4.4.6.2

b) Procedures: 200A PRI-1 Excessive Primary Plant Leakage.

c) Cause Code: XPateq) '

d) Egvipment involved: 29 Seal Water. Injection Filter (2CV01FO).

e) Other: None.

~
,

!

|

O

i

|k
,

(96024/0072R)



DEVIATION REPORT
{ y |3

DVR NO.

06 - 01 - 89 - 031
STA UNIT YEAR ND.

# ART I | TITLE OF DEVIATION Forw Rev 2.0
OCCURRED

EXCES5IVE PRINARY PLANT LEAKAGE THROUGH FAILED
SEAL IN1ECTION FILTER Dut TO Ptammt r;;s 02/2R/89 0345

5YSTEM AFFECTED PLANT $TATU$ AT TIE OF EVENT '
TESTING

cy , ,e Mo0E 1 P0 arm enz
mRx REcuEsT NO. I _|yEs , , ;- NO

DESCRIPTION OF EVDff

At 0345, the Unit One operator noticed excessive primary plant leakage due to frequent make-up to
the VCT. Entered Precedures 1904 PRI-1 and 1904 PRI-3 for reference to determine the source ofleakage. Entered LC0AR 4.6.2-la. The estimated leek rate was 6.5 GPN. The 18 Seal Injection
Filter was determined to be the searce of the leakage. Letdown was isolated and charging was
reduced to 10 GPN to facilitate replacement of the damaged IB seal injection filter. At 06451eakage was verified to have stepped and LC0AR 4.6.2-la was emited. |

I

POTENTIALLY SIGNIFICANT EVDfT PER NSO DIRECTIVE A-07 YE5 NOg g,g
10CFR50.72 NRC RED PHONE | |'
NOTIFICATION MADE | | | r |

Or ey B. ner 02/28/89TIM erC.-.;Ialr EUPERVISom
PAsi2| OPERATING ENGINEER'S COWOff$

DATE

i
|

None.

MON REPORTABLE EVDif,

ISTIFICATION t

30 OAY REPORTA8LE/1DCFR
REGION III OATE TIME

Office af T. Naiman 01/02/89 1511| |
NSO DATE TIME

g g AladunL/$PECIAL REPORT PEQUIRED
CECO CORPORATE NOTIrICATION MADE

A.I.R. * - IF ASOVE NOTIFICATION !$ PER 10CFRZ1
f

L.E.R. * TELECOPY

crrn rc w fE OFFICER DATE TIMEPRELIMINARY REPORT

COMPLETED AW REVIDfED .1. W. Schemek 02/2a/so
optaATING ENCI W re GATE {

INVEST!GATION REPORT & RESOLUTION A i,

ACCEPTED BY STATION REVIEW // f

// W 4-13-st
RESOLUTION APPROVED A8e ~/
AUTHORIZED FOR O!$TRIBUTION N MW% / /

STATIcet OATE
. 5176 (Form 15-52-1) 11-20-85 /

i

:
DOCUMENT ID

(0280R/0035R)

;
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DEVIATION INVESTIGATION REPORT
j. ;3

TITLE
sact

2E EEAL INJECTION FILTER LEAK DUE 70 FAILED 0-RING INDUCED BY FOREfCN MATERIAL 1 lcFl o 1 1

O' MONTH
RENT DATE OfR NUMBER REPORT DATE / //"SEQUENTIAL // REV!5!0N

aav YEAR STA UNIT YEAR // NUNGER // NUMEER MONTH DAY YEAR 1 /

power
/

of 2 21 7 al a of 6 of 2 al R o l fl a oIo 1204 88 LEVEt-

1 , il a f
-

1 1

CONTACT FOR TNft DIR
NAME

TELEPHONE NupeER

AREA CODE

Dale St. flair Ant. Sunt. Work Plannine Ext. 2AAA RI1 | E 2| 1 |al-| E | 4 |al1
COMPLETE ONE LINE FOR EAEM COMPONE URE DESCRIBED IN THit REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAU$E $YSTEM COMPONENT MANUFAC- REPORTABLE
filere TO NPeDi TURER TO NPROS

| I | | | | | | | | 1 l l l
i I I I I I I I I I I I

SUPPLEMENTAL REPORT EXPEETEfl MONTH DAY YEAR

$UBMISSION--

I YER fif vez. comnlete EXPECTED sueMfitf0N DATE) | No i

TEXT

A. PLANT CONDfff0Ni PRIOR TO EVENT:

l
Event Pate/ Time 2/26/aa / 2000

Unit 1 MODE 1 Power onarations Ru Power 1 RC$ (AB] Temperature / Pressure Normal comratine-

Unit 2 MODE 1 Power onarations tu Power __16. RCS (A4] Temperature / Pressure Memat deeratina-

5. OfifRIPTION OF EVERI:

On 2/26/88. at 2000. the 2A Seal Injection Filter (2CV01FA) was taken off-line due to a high OP of 23#
durtng a power decrease from approximately 95% power to 16% power on Unit 2. The 28 Seal Injection Filter

(2CV01FB) was valved in to maintain seal injection flow. At 2140 the 120 gpa letdown flow was isolated due
to low pressurizer level. An Equipment Attendant (EA) was sent to look for possible leakage in the
vtcinity of the 25 filter. The EA summoned a shift Foreman (SF) and both of them identified a spraying
sound beneath the 25 filter plug (401') and leakage was observed coming through a plugged vent / drain pipe
penetratton for the 28 filter (383'). At 2230 the 28 filter was taken off-line and sentnistratively
removed from service. The 2A filter had not yet been changed and was put back on-line with a measured 308
OP. Mechanical Maintenance personnel attributed the 28 filter leakage to a split 0-ring on the f11ter
cartridge. A new filter cartridge containing a new 0-ring was installed under NWR B53455. No DVR was
wrttten for this inittal 0-ring fatlure.

At 0143. on 2/27/88. the 2B filter out-of-service was temporarily lif ted and the 28 filter put back on-line
while the 2A filter was taken off-line for filter cartridge replacement. At 203g on 2/27/88 alarms
annunctated for seal injection low flow and pressurizar level was again observed to be decreasing. The 28
seal injection filter was suspected and EA's were dispatched to the vicinity of the 2B filter and valves.
Leakage was again observed coming through the same plugged vent / drain pipe penetration for the 2B filter
(383'). At 2102 the 28 filter was tsolated and the 2A filter was placed back on-line. $eal injection low
flow alarms cleared as seal injection flow returned to normal an'd stable plant condittons were resumed..

t
N t

(1g7BM/0221M)
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DEY!ATION INVEST! GAT!03 REPORT TEXT CONT! ATION

TITLE
oft NuMata eact

SEQUENTIAL REV!$10N
" SEAL INJECTION FILTER LEAK DUE 70 FAILE0 STA UNrf vraa NuMeta NUMatR;NG INDUCEO BY FOREIGN MATERIAL -

,_,
_

9

TEXT

B. DttrarPTfou or EVENf: (Continued)
.

Mechanical Maintenance personnel inspected the 28 filter housing sealing surfaces per directives specified
in the filter cartridge replacement procedure EMP 3100-18 Rev. 3, 10/5/87, neitch had been revised to ace
prerequisites and steps for verifying that dirt problems and seal area damage both in the filter and tee
general vicinity are identtfted and corrected. Another split 0-ring was found and the licensed Senior
Reactor Operator (SRO) initiated this DVR.

The filter housing inspection did not identify any obvious mechanism for 0-ring failure; however, in the
more inaccessible lower portion of the filter housing, a piece of hard plastic (stattar to model plastic)
approntmately 1/16" x l' x 2' was found inside the housing. Personnel involved with the removal of the
filter cartridge and plastic did not know the origin of the plastic or how it got inside the ft1ter
housing. The plastic and cartridge were disposed of as radweste. A new 28 filter cartridge was
installed. On 3/1/88 the 28 filter was pressurized and Tech Staff personnel performed a visual leakage
examination through the 28 filter boroscopic floor plug opening and no leakage was observed. This exam
completed testing for 28 filter NWR's B54355 and 853226. The 25 filter had been replaced on 2/20/88 due to
high OP and had been restored with no apparent leakage problems. No systems were made inoperable during
the sequence of 2A and 28 filter changeouts and stable plant conditions had been obtained at 2102 on
2/27/84.

e t u of the failed 28 0-ring is postulated to be from the piece of plastic cutting the 0-rtng.
The most probable source of the plastic is that it entered the filter housing during the previous 25 filter
changeout on 2/20/88 (NWR B53226). This is considered an isolated event.

0. SAFETY ANALYSit: |
,

.

There were no adverse safety consequences associated with this event because it was an isolated event in a
dual train system. Under a more severe set of initial conditions where the plastic left the filter housing
and entered the RCP or where both filter 0-rings failed staultaneously, abnormal operating procedures 280A
RCP-1, RCP Seal Fallure and/or 280A RCP-2 Loss of Seal Injection, would be implemented as required.

E. cataffffVE ACTIONS

Setween July 1984 and February 1988, the four CV seal injection filters at Byron Units 1 and 2 have been
changed a total of 88 times. Eighty seven (87) of these replacements were due to normal f11ter changeout
in response to high OP. One of these was replaced due to a crtmped 0-ring (7/10/85) and no DVR had been
written at that time. Since lhts is the first occurrence of a spitt seal injection filter 0-ring at Byron,
and existing procedures contain steps to preclude such failure, no further corrective action is deemed
necessary at this time.

4
i
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DEVIAT!01 INVESTIGATION REPORT TEXT CCNTINUATION

TITLE
afR NumsER PAGE

SEQUENTIAL REVISION
** SEAL INJECTION FILTER LEAK DUE TO FAILED sia UNtf YEAR NUMBER NUMBER[ 4G INDUCED BY FOREIGN MATERIAL ,

, , , ,,,, , , g ,__ __
.

' EXT

F. PREvtout occuatF.ncES:

There have been no previous occurrences documented by DVR's.

DVR NUMBER IIILE

MONE

G. COMPONENT FAttuer DATA:

al MANUFACTURER NOM NcLaTURE MoDEL MER NG PART MPEER

Pall-Trinity (P050) Filter SEMB10602-225EC32 SE5C16678- -052

b) REtutTt OF NPROC (EAerWt
.

Three previous stellar occurrences of fatted 0-rings were found at the following locations:

2/25/85 Davls-8eese 1
7/10/85 Syron 1
5/23/86 v.C. Swaner i

The broken or split 0-ring failures at Davis-Gesse 1 and V.C. Summer I were attributed to wear and
aging of the 0-ring. The crimped 0-ring failure at Syron could not be specifically identtf ted and
was attributed to either plant operation or filter cartridge installation. The current filter
cartridge procedure BMP 3100-10. Rev. 2 6/5/83 in use at the time, did not contain any precautions
or steps to assure a clean area and adequate sealing surface.

c) REtutTS OF NWR REARCH!

See explanation in Corrective Action. Section E.

.

h

-
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CV14 REGENERATIVE HX TUBE LEAK +

;
l TYPE: GENERIC, RV 0-150 GPM AT 100 PSID

| A) 1A REGEN HX
'

'

| B) IB REGEN HX
l I

|

CAUSE: TUBE FAILURE AT INLET TUBE SHEET
,

|

REF: M-64 SHEET 5

! PLT STA: REACTOR AT POWER !

!

.i
'

| EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, CHARGING SYSTEM
| WATER urTLL LEAK INTO THE LETDOWN SYSTEM AT A RATE -

DETERMINED BY THE SELECTED SEVERITY. THE MASS OF CHARGING
WATER LEAKING INTO THE LETDOWN SYSTEM WILL INCREASE AS
MALFUNCTION SEVERITY IS INCREASED.

| THE OVERALL EFFECT OF THIS MALFUNCTION IS A REDUCTION IN
i ACTUAL CHARGING FLOW INTO THE RCS. THIS ACTUAL FLOW
i REDUCTION INTO AND OUT OF THE RCS WILL RESULT IN EXTENDED
| TIME FOR REACTIVITY (BORATION/ DILUTION) CHANGES TO TAKE
i AFFECT. OTHER INDICATIONS WILL BE A CHANGE IN THE REGEN HX

CHARGING AND LETDOWN TEMPERATURES AS INDICATED ON ITI-126
AND ITI-127 RESPECTIVELY.

AS THE LEAK SEVERITY IS INCREASED, VCT LEVEL DECREASES DUE TO
FLOW REVERSAL IN THE LETDOWN LINE.

MALFUNCTION REMOVAL WILL RESTORE THE REGENERATIVE HEAT

[ EXCHANGER TUBING INTEGRITY AND CVCS TO NORMAL OPERATIONS.
i l

,

IEVENTS: NONE

1
.

!

,

iO ;

I5
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| CV15 SEAL WATER HX TUBE LEAK

| TYPE: DISCRETE, RV 0-100 GPM @ 50 PSID
,

;

CAUSE: TUBE FAILURE AT SEAL RETURN INLET TO HX )

REF: M-64 SHEET 4
M-66 SHEET 2

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF COMPONENT
COOLING WATER INTO THE CV SYSTEM. VOLUME CONTROL TANK LEVEL
WILL INCREASE AND THE CCW SURGE TANK WILL DECREASE AT A-RATE
DETERMINED BY THE SELECTED MALFUNCTION SEVERITY. j

|

AS SEVERITY LEVEL INCREASES, THE RCP SEAL #1 LEAKOFF FLOWS WILL
DECREASE. THE ADDITION OF CCW WATER TO THE CVCS SYSTEM WILL
RESULT IN A SLOW DILUTION OF THE RCS.O
MALFUNCTION REMOVAL WILL ONLY RESTORE THE SEAL WATER HEAT
EXCHANGER INTEGRITY.

i

l

I

EVENTS: NONE I

!

|

f%

U,

|
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CV16 VCT LEVEL MALFUNCTION (ILT-112)

TYPE: DISCRETE, RV 0-100% LEVEL
|

CAUSE: 1LT-112 FAILURE

!

REF: M-2064 SHEET 6 1

20E-1-4030 CV32 ;

20E-4031 CV13/CV24
PLS

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: VCT LEVEL TRANSMrITER ILTil2 FAILS TO THE VALUE SELECTED
BY MALFUNCTION SEVERITY AS INDICATED ON ILI-l12. DEPENDING )
ON THE SEVERITY SELECTED, THE FOLLOWING ANNUNCIATORS / AUTO
ACTIONS MAY OCCUR:

ICV 112A FULLY DIVERTS TO THE HOLDUP TANK @ 95%,

/] ANNUNCIATOR 9-A2 "VCT LEVEL HIGH LOW" @ 95%
() 1CV112A BEGINS TO DIVERT TO HOLDUP TANK @ 73%

AUTO MAKEUP STOPS @ 55%
AUTO MAKEUP STARTS @ 37%
ANNUNCIATOR 9-A2 "VCr LEVEL HIGH LOW" @ 20%
AUTO SUCTION SWITCHOVER TO THE RWST @ 5%
(MF CV17 @ <5% SEVERITY ALSO)

MALFUNCTION REMOVAL WILL RESTORE VCT LEVEL TRANShEITER ILT-
112 TO NORMAL.

EVENTS: 1) DVR 06-02-89-002

|
1

'

0
17
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DEVIATION REPORT
-

'

r'
C_.V- %DvR ...

06 - 02 89 - 002-

STA 'JNIT YEAR ND. Form Rev 2.0
PART1| TITLE OF DEVIATION VCT LOW LEVEL SUCTION SWITCHOVER OCCURRED

01-05-49 1887
TO RWST DUE TO FAILED CIRCUf7 CARD AfG INADEduATE PROCEDURE DATE Tim
SYSTEM AFFECTED PLANT STATUS AT TIME OF EVENT TESTING,,,

P0dt(1) 'Cy M00E 1 111 WORK REQUEST NO. | X | | |
DESCRIPT10N OF EVENT

|Investigattens into a Rw makeup centroller NWR were in Progress that disconnected the outpet of WCT
|1evel transmitter 112. When these leads were lifted the centrifugal charging pump suction valve

realigned to the RWST which should only happen if both VCT 1evel channels 112 and 105 indicated a )
low level. Further investigstlens revealed that the 105 channel was already in the low level
tripped condition due to a defective circuit card. All indicattens en the 105 channel read normal
VCT level.

POTENTIALLY $!GNIFICANT EVENT PER N50 OIRECTIVE A-07 YE5 NOg g g,g,

10CFR50.72 NRC RED PNOME | |'
NOTIr! CATION MOE | |4 |1|"" N. Ra m m a 01-05-09

Tim ortsensstasr SUPEnvrsan OATE
PART2| OPERATING DeGINEER'S COPOSIT5 |

-

There is ne indicatten of coincidence for this function. Valves were immediately realigned.

O NON REPORTABLE EVENTg
NOTIFICATION

30 DAY REPORTABLE /10CFR REGION III DATE TIME; g

* "" O'~
| l.5DAYREPORTPER10CFR21 !

NSD DATE TIME
'

'| | CECO CORPORATE WTIFICATION MADEg g
A.I.R. # IF IFICATION 15 PS 10CFR21

*E*"* #
-

rren .._, ;Arr OrrtCEn DATE TIME
PRELININARY REPORT

COMPLETED Am REVIEW G D. scindle of-as.ae

snothATIas rucmtre n&TE

INVESTIGATION REPORT & RESOLUTION /p j
ACCEPTED BY STATION REVIEW [N / Mh*

ASAi$N N/r1
RESOLUTION APPROVED Am

AUTHORIZED FOR DISTRIBUTION 3- - M4 [
STATION MhMMiER DATE

06-5176 (Form 15-52-1) 11-20-45

DOCUENT 10

(0237R/0029R).

.
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) CV17 VCT LEVEL MALFUNCTION (ILT-185)

TYPE: DISCRETE, RV 0-100% LEVEL
|

|

CAUSE: ILT-185 FAILURE i

i

l

REF: M-2064 SHEET 6 |

20E-1-4030 CV32
20E-4031 CV13/24
PLS

PLT STA: REACTOR POWER IN THE POWER RANGE

. EFFECTS: VCT LEVEL TRANSMITTER ILT185 FAILS TO THE VALUE SELECTED
BY MALFUNCTION SEVERITY AS INDICATED ON ILR-185. DEPENDING ON
THE SEVERITY SELECTED, THE FOLLOWING ANNUNCIATORS / AUTO
ACTIONS MAY OCCUR:

ANNUNCIATOR 9-A2 "VCT LEVEL HIGH LOW" @ 95%

O ANNUNCIATOR 9-D2 "LTDWN FLOW DIVERTED
TO HUT" @ 95%
ANNUNCIATOR 9-A2 "VCr LEVEL HIGH LOW" @ 20%
AUTO SUCTION SWITCHOVER TO THE RWST ' @ 5%
(MF CV16 @ <5% SEVERrrY ALSO)

MALFUNCTION REMOVAL WILL RESTORE VCT LEVEL TRANSMITIEP.1LT- |
185 TO NORMAL. 1

EVENTS: NONE.

l.

1

)

1

-

O :
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CV18 VCT PRESSURE MALFUNCTION

TYPE: DISCRETE, RV 2.4 - 89.7 PSIA

.

CAUSE: IPT-115 FAILURE

REF: M-2064 SHEET 6
PLS

PLT STA: HOT SHUTDOWN

EFFECTS: VCr PRES 3URE TRANSMITTER IPT-115 FAILS TO THE VALUE SELECTED
BY MALFUNCTION SEVERITY AS INDICATED ON IPI-ll5 AND ILR-185.
ANNUNCIATOR 9-B2 "VCT PRESS HIGH LOW" ACTUATES IF THE SEVERITY
SELECTED REACHES 67 PSIG (IUGH) OR 13 PSIG (LOW).

MALFUNCTION REMOVAL WILL RESTORE VCT PRESSURE TRANSMITTER
IPT-115 TO NORMAL.

O l
EVENTS: NONE

I
i

O
19
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~ CVl9 MAKE-UP CONTROL FAILURE

TYPE: DISCRETE, RB

CAUSE: MUX 4 RELAY FAILURE !

l

REF: 20E-1-4030 AB01 l

20E-1-4030 CV07
20E-1-4030 CV08
20E-1-4030 CV09 l

20E-0-4030 PWOI |
!

|
PLT STA: REACTOR POWER IN THE POWER RANGE i

l
i

1-

EFFECTS: WITH MODE CONTROL SWITCH IN AUTO AND MAKEUP CONTROL SWITCH
IN NORMAL AFTER START, WHEN VCr LEVEL DECREASES TO 37%, AUTO
MAKEUP WILL NOT OCCUR. OPWO2PA WILL NOT AUTO START, ICVI11A
DOES NOT OPEN, ICV 110A DOES NOT MODULATE, ICV 110B DOES NOT -

'
/ OPEN, AND 1AB03P DOES NOT AUTO START. ALL OTHER MODES OF

VCT MAKEUP WILL OPERATE PROPERLY.
|

MALFUNCTION REMOVAL WILL RESTORE THE MAKEUP CONTROL MUX 4 )
RELAY TO NORMAL.

EVENTS: NONE

|

i
1

:

v
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CV20 BORIC ACID FLOW TRANSMITTER (1FT-110) FAILURE |

TYPE: DISCRETE, RV 0-40 GPM

CAUSE: IFT-110 FAILURE

l

REF: M-2064 SHEET 7
20E-1-4030 CV07
20E-1-4030 CV08

PLT STA: HOT SHUTDOWN

EFFECTS: BORIC ACID TRANSMITTER 1FT-110 FAILS TO THE VALUE SELECTED BY
MALFUNCTION SEVERITY AS INDICATED ON IFR-110. ANNUNCIATOR 9-A6
"BA FLOW DEVIATION" ACTUATES, ICV 110B CLOSES, AND ICV 111B
CLOSES IF FLOW DEVIATES i 0.8 GPM FOR GREATER THAN 15
SECONDS DURING AN AUTO MAKEUP, OR BORATION.

|

O' MALFUNCTION REMOVAL WILL RESTORE BORIC ACID FLOW '

TRANSMTITER 1FT-110 TO NORMAL.

EVENTS: NONE

|

|O
,

| 21
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CV21 CHARGING HEADER (ICV-182) CONTROL FAILURE

TYPE: DISCRETE, RV 0-100% CONTROLLER OUTPUT

CAUSE: 1HFK182 OUTPUT FAILURE

REF: M-2064 SHEET 5

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: CHARGING HEADER BACK PRESSURE CONTROL VALVE 1CV182 FAILS TO
THE VALUE SELECTED BY MALFUNCTION SEVERITY OPERATION OF
ICV 182 CONTROLLER WILL HAVE NO EFFECT ON VALVE POSITION.

.

CLOSURE OF ICV 182 WILL RESULT IN INCREASED FLOW TO THE RCP SEAL
INJECTION LINES AND HIGH FLOW TO THE RCP SEALS WILL RESULT IN
ANNUNCIATOR 7-A2 "RCP SEAL WTR INJ FLTR DP HIGH" ACTUATING AT 19
PSID. THE DECREASE IN FLOW THROUGH THE REGENERATIVE HEAT

O EXCHANGER WILL RESULT IN INCREASED LETDOWN LINE
TEMPERATURES. DUE TO THE THROTTLING ACTION OF ICV 8369, THE
DECREASE IN NORMAL CHARGING LINE FLOW MAY NOT BE OFFSET BY
THE INCREASE IN SEAL INJECTION LINE FLOW RESULTING IN
PRESSURIZER LEVEL DECREASING.

FAILING 1CV182 OPEN MAY CAUSE A LOW RCP SEAL INJECT!ON FLOW
CONDITION AND ANNUNCIATOR 7-B2 "RCP SEAL INJ FLOW LOW" MAY
ACTUATE.

n-
MALFUNCTION REMOVAL WILL RESTORE CHARGING HEADER BACK
PRESSURE CONTROLLER 1HFK182 OUTPUT TO NORMAL.

EVENTS: NONE

O
22
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CV22 LETDOWN LINE LEAK INSIDE CONTAINMENT

TYPE: DISCRETE, RV 0-120 GPM @ 600 PSID

CAUSE: PIPE BREAK IMMEDIATELY UPSTREAM 1CV8160

REF: M-64 SHEET 5

,

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF REACTOR COOLANT
INTO THE CONTAINMENT ATMOSPHERE. CONTAINMENT AIRBORNE )
ACTIVITY LEVELS WILL INCREASE. CONTAINMENT TEMPERATURE, 1

| ACTIVITY LEVELS, AREA RADIATION LEVELS, AND SUMP LEVELS MAY
INCREASE DEPENDENT UPON THE SELECTED MALFUNCTION SEVERITY.

AS MALFUNCTION SEVERITY IS INCREASED, NORMAL LETDOWN FLOW
WILL DECREASE. ICV 131 WILL MODULATE CLOSED TO ATTEMPT TO

!O MAINTAIN NORMAL LETDOWN PRESSURE. VCT LEVEL WILL DECREASE
AT THE SELECTED MALFUNCTION SEVERITY.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY ISOLATING NORMAL LETDOWN AND INITIATING EXCESS LETDOWN
FOR PRES 3URIZER LEVEL CONTROL.

MALFUNCTION REMOVAL WILL ONLY RESTORE LETDOWN LINE
1INTEGRITY.

EVENTS: NONE

!
.

i

:

i

!
|

O
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CV23 LTDN HX TUBE LEAK

TYPE: GENERIC, RV 0-100 GPM @ 450 PSID
*

A) 1A LETDOWN HX ICV 04AA
B) IB LETDOWN HX ICV 04AB

CAUSE: TUBE BREAK AT LETDOWN INLET TO HEAT EXCHANGER

REF: M-64 SHEET 5
M-66 SHEET 2
M-66 SHEET 4D
20E-1-4030 CC09
20E-0-4030 PRIO

PLT STA: REACTOR POWER IN THE POWER RANGE -

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF REACTOR COOLANT
INTO THE COMPONENT COOLING WA1ER SYSTEM. INDICATED LETDOWN

Os
FLOW WILL DECREASE AND ICV 131 WILL MODULATE TO MAINTAIN
NORMAL LETDOWN PRESSURE. VCT LEVEL WILL DECREASE AT THE ;

SELECTED MALFUNCTION SEVERITY RATE.

THE LEAKAGE INTO THE COMPONENT COOLING WATER SYSTEM WILL
'

RESULT IN CCW SURGE TANK LEVEL INCREASING. CCW ACTIVITY <

LEVELS WILL INCREASE AS INDICATED ON 1RE-PR009 AND/OR ORE-
PR009, DEPENDENT UPON SYSTEM ALIGNMENT. WHEN EITHER
DETECTOR REACHES ITS ALARM SETPOINT, CCW SURGE TANK VENT

.

VALVE ICC017 WILL AUTOMATICALLY CLOSE. I

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY ISOLATING NORMAL LETDOWN AND INITIATING EXCESS LETDOWN
FOR PRESSURIZER LEVEL CONTP,OL.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE LETDOWN HEAT
EXCHANGER INTEGRITY.

EVENTS: NONE

O
u

'
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CV24 LTDN LINE LEAK OUTSIDE CONTAINMENT

TYPE: DISCRETE, RV 0-120 GPM @ 400 PSID

CAUSE: PIPE BREAK IMMEDIATELY DOWNSTREAM ICV 131

'

REF: M-64 SHEET 5
|

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: THIS MALFUNCTION RESULTS IN THE LOSS OF MASS FROM THE REACTOR
COOLANT SYSTEM TO THE AUXILIARY BUILDING VIA THE LETDOWN
LINE. VOLUME CONTROL TANK LEVEL WILL BEGIN TO DECREASE AT A
RATE DETERMINED BY THE SELECTED MALFUNCTION SEVERITY . -
ICV 131 WILL MODULATE TO MAINTAIN NORMAL LETDOWN LINE
PRESSURE. ACTIVITY LEVELS IN THE AUXILIARY BUILDING IN THE LOCAL
AREA AND IN THE VENTILATION FLOW PATH WILL INCREASE.

O THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY ISOLATING NORMAL LETDOWN AND INITIATING EXCESS LETDOWN
FOR PRESSURIZER LEVEL CONTROL.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE LETDOWN LINE
INTEGRITY.

EVENTS: NONE

|

1

O !
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l

! CV25 CHARGING LINE LEAK INSIDE CONTAINMENT

|'

TYPE: DISCRETE, RV 0-120 GPM @ 2500 PSID i

|

CAUSE: PIPE BREAK IMMEDIATELY UP'iTREAM 1CV8324 A/B )
|

'

REF: M-64 SHEET 5

PLT STA: REACTOR POWER IN THE POWER RANGE
4

EFFECTS: THIS MALFUNCTION RESULTS IN THE LOSS OF MASS FROM THE
CHEMICAL AND VOLUME CONTROL SYSTEM TO THE CONTAINMENT. i
CONTAINMENT ACTIVITY LEVELS, AREA RADIATION LEVELS, AND SUMP i

LEVELS WILL INCREASE DEPENDENT UPON THE SELECTED -

MALFUNCTION SEVERITY. THE EFFECTS ON CONTAINMENT
TEMPERATURE AND PRESSURE WILL BE MINIMAL DUE TO THE LOW |
TEMPERATURE OF THE CHARGING WATER.

AS MALFUNCTION SEVERITY IS INCREASED TO THE POINT WHERE
NORMAL LETDOWN FLOW PLUS THE MALFUNCTION LEAKAGE EXCEED l

|THE OPERATING CHARGING PUMP (S) CAPACITY, PRESSURIZER LEVEL
WILL BEGIN TO DECREASE. THE DECREASE IN CHARGING LINE FLOW
THROUGH THE REGENERATIVE HEAT EXCHANGER WILL RESULT IN
INCREASED LETDOWN TEMPERATURE. THE INCREASED CHARGING FLOW |

THROUGH THE PIPE BREAK WILL RESULT IN DECREASED CHARGING
HEADER PRESSURE AND A DECREASE IN SEAL INJECTION FLOW.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY ISOLATING NORMAL LETDOWN AND INITIATING EXCESS LETDOWN
FOR PRESSURIZER LEVEL CONTROL.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE CHARGING LINE
INTEGRITY.

EVENTS: NONE

!

j

O
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l CV26 SEAL INJECTION 1 E LEAK

TYPE: DISCRETE, RV 0-80 GPM @ 2500 PSID

CAUSE: PIPE BREAK IMMEDIATELY DOWNSTREAM SEAL INJECTION FILTERS

REF: M-64 SHEET 3B
PLS

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFEGS: THIS MALFUNCTION RESULTS IN THE LOSS OF MASS FROM THE
CHEMICAL AND VOLUME CONTROL SYSTEM TO THE AUXILIARY
BUILDING. AUXILIARY BUILDING ACTI"ITY LEVELS, AREA RADIATION
LEVELS, AND SUMP LEVELS MAY INCR' ASE DEPENDENT UPON THE
SELECTED MALFUNCTION SEVERITY.

AS MALFUNCTION SEVERITY IS INCREASED, CHARGING LINE FLOW AND
PRESSURE WILL DECREASE. VCT LEVEL AND PRESSURIZER LEVELS WILL
BEGIN TO DECREASE AT A RATE DETERMINED BY THE SYSTEM !
IMBALANCE. !

SEAL INJECTION FLOWS WILL BEGIN TO DECREASE. ANNUNCIATOR 7-B2
"RCP SEAL WTR IN) FLOW LOW" WILL ACTUATE WHEN THE FIRST SEAL
FLOW DECREASES TO 6.6 GPM. ANNUNCIATOR 7-A2 "RCP SEAL WTR INJ
FLTR DP HIGH" WILL ACTUATE IF FILTER DIFFERENTIAL PRESSURE
REACHES 19 PSID.

THE LOSS OF SEAL INJECTION TO THE REACTOR COOLANT PUMPS !

RESULTS IN A REVERSAL OF FLOW THROUGH THE LABYRINTH SEAL. ;

COMPONENT COOLING WATER SYSTEM TEMPERATURES INCREASE, j
RCP LOWER BEARING TEMPERATURES INCREASE, AND RCP #1 SEAL !

OUTLET TEMPERATURES INCREASE. |

MALFUNCTION REMOVAL WILL RESTORE THE SEAL INJECTION LINE
INTEGRITY.

EVENTS: NONE

Ov

27
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t

CV27 RCP #1 SEAL FAILURE

TYPE: GENERIC, NRVI 0-300 GPM @ 2200 PSID (ADDITIVE TO EXISTING FLOW)
,

A) 1 A RCP 1RC01PA
B) IB RCP 1RC0lPB
C) IC RCP 1RC01PC
D) ID RCP 1RC01PD

CAUSE: EXCESSIVE WEAR

REF: M-64 SHEET 1,2

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: LEAK RATES LESS THAN 10 GPM WILL PREVENT EXCESSIVE RCP LOWER
,

BEARING OR SEAL OUTLET TEMPERATURE RISE. LEAK RATES ABOVE 10
GPM WILL CAUSE AN EXCESSIVE TEMPERATURE RISE REQUIRING THE

'

REACTOR AND AFFECTED RCP TO BE TRIPPED.

!THE SELECTED REACTOR COOLANT PUMP #1 SEAL LEAKOFF FLOW WILL
INCREASE BY THE SELECTED MALFUNCTION SEVERITY. THE RCP #1 SEAL
DIFFERENTIAL PRESSURE WILL DECREASE. AT THE HIGHER SEVERITIES,
FLOW REVERSES THROUGH THE LABYRINTH SEAL, COMPONENT
COOLING WATER SYSTEM TEMPERATURES INCREASE, RCP LOWER
BEARING TEMPERATURE INCREASES, RCP #1 SEAL OUTLET
TEMPERATURE INCREASES, AND RCP #2 SEAL LEAKOFF FLOW WILL
INCREASE. ANNUNCIATORS 7-C2 "RCP LOWER BRNG TEMP HIGH" AND 7-
D3 "RCP SEAL OUTLET TEMP HIGH" WILL ACTUATE ON HIGH TEMP.

THE LOSS OF MASS FROM THE REACTOR COOLANT SYSTEM WILL CAUSE
A DECREASE IN PRESSURIZER LEVEL. CHARGING FLOW WILL INCREASE
TO MAINTAIN LEVEL. AT THE HIGHER SEVERITIES, VOLUME CONTROL
TANK TEMPERATURE AND LEVEL WILL INCREASE, CHARGING FLOW

,

WILL INCREASE, AND PRESSURIZER LEVEL WILL DECREASE.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY ISOLATING THE AFFECTED REACTOR COOLANT PUMPS #1 SEAL
LEAKOFF.

MALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS
MALFUNCTION AND THE SIMULATOR MUST BE RESET TO REMOVE THIS
MALFUNCTION.

EVENTS: NONE

28
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.t CV28 RCP #2 SEAL FAILURE

,

TYPE: GENERIC, NRB
'

A) 1 A RCP 1RC01PA
B) IB RCP 1RC01PB
C) IC RCP 1RC01PC
D) 1D RCP 1RC01PD .

CAUSE: EXCESSIVE WEAR

1

REF: M-64 SHEET 1
M-64 SHEET 2

l

PLT STA: REACTOR POWER IN THE POWER RANGE 1
-

EFFECTS: THE SELECTED REACTOR COOLANT PUMP #1 SEAL LEAKOFF FLOW WILL i

SLOWLY DECREASE TO ZERO, AND ANNUNCIATOR 7-C3 "RCP SEAL

O LEAKOFF FLOW LOW" ACTUATES. RCP #1 SEAL DIFFERENTIAL PRESSURE
WILL INCREASE SLIGHTLY. RCP #2 SEAL LEAKOFF FLOW WILL INCREASE
AND ANNUNCIATOR 7-B3 ''RCP SEAL LEAKOFF FLOW HIGH" ACTUATES.
CHARGING FLOW WILL INCREASE TO MAINTAIN PRESSURIZER LEVEL
AND VCT LEVEL WILL DECREASE AT A RATE DETERMINED BY THE
INCREASED RCP #2 SEAL LEAKOFF FLOW.

' IF MALFUNCTION CV27 IS ACTIVE AT 100% ON THE SELECTED PUMP
WHEN THIS MALFUNCTION IS INSERTED, RCP #3 SEAL WILL ALSO FAIL.
THE LOSS OF ALL 3 RCP SEALS WILL RESULT IN A LOSS OF MASS FROM
THE REACTOR COOLANT SYSTEM.

THE SIMULATOR MUST BE RESET TO REMOVE THIS MALFUNCTION.

EVENTS: NONE

29

.
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1
|

CV29 CHARGING PUMP DEGRADED IMPELLER

,

TYPE: GENERIC, RV 0-100% TOTAL DEGRADATION

A) 1A CHARGING PUMP ICV 0lPA
B) IB CHARGING PUMP ICV 0lPB |

~

CAUSE: IMPELLER DISINTEGRATION

REF: M-64 SHTS 3A THRU 4

|

PLT STA: 100% REACTOR POWER

l
|

| EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED PUMP IMPELLER
| TO DISINTEGRATE TO THE DESIRED SEVERITY AS MALFUNCTION

{'

SEVERITY IS INCREASED, PUMP DISCHARGE PRESSURE AND FLOW
,

DECREASE, AND THE MOTOR AMPS ALSO DECREASE TO A NO LOAD '

t VALUE. THE DECREASE IN FLOW THROUGH THE REGENERATIVC ilFAT ';

| N EXCHANGER WILL RESULT IN INCREASED LETDOWN LINE l
| TEMPERATURES. PRESSURIZER LEVEL WILL DECREASE, AND FLOW TO |
| THE RCP SEALS ALSO DECREASES. ANN 9-D3 "CHG LINE FLOW HIGH !

| LOW" ACTUATES.

THE OPERATOR CAN MITIGATE THE EFFECTS OF THIS MALFUNCTION BY
STARTING AN ADDITIONAL CHARGING PUMP.

| MALFUNCTION REMOVAL WILL RESTORE THE PUMP IMPELLER TO '
l NORMAL.

EVENTS: NONE

,

.

!

|

O
i

30
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

CWOI CIRC WATER PUMP FAILS TO START / TRIP

CWO2 CIRC WATER PUMP DISCHARGE VALVE FAILURE

.

O

,

!

O 4

1

_ . . - -- - __ .- - __
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i

.

CWOI CIRC WATER PUMP FAILS TO START / TRIP

| TYPE: GENERIC, RB

A) 1 A CW PUMP ICW0lPA
i B) IB CW PUMP ICW0lPB

C) IC CW PUMP ICW0lPC

i

! CAUSE: FAULTY OVERCURRENT (450/451) RELAY

! REF: 20E-1-4030 CWOI
'. 20E-1-4030 CWO2
: 20E-1-4030 CWO3
' 20E-1-4030 CW13

20E-1-4030 CW14;

-

PLT STA: REACTOR POWER IN THE POWER RANGE-

:

| EFFECTS: THE SELECTED CIRCULATING WATER PUMP BREAKER WILL OPEN. PUMP
!k CURRENT INDICATION DECREASES TO ZERO, ANNUNCIATOR 17-A13 "CW

PUMP TRIP" ACTUATES, AND THE CONTROL SWITCH TRIP LIGHT4

*

ILLUMINATES. THE ASSOCIATED CIRCULATING WATER PUMP DISCHARGE
VALVE, ICW001, AUTOMATICALLY CLOSES.

:

THE SELECTED PUMP'S DIFFERENTIAL PRESSURE DECREASES TO ZERO
CAUSING ANNUNCIATOR 17-B13 "CW PUMP DP LOW" TO ACTUATE WHEN
DIFFERENTIAL PRESSURE DECREASES TO 8 PSID. THE ANNUNCLATOR
WILL RESET WHEN THE AFFECTED CIRCULATING WATER PUMP
DISCHARGE VALVE REACHES FULL CLOSED.

THE CIRCULATING WATER PUMP TRIP WILL RESULT IN A DECREASE IN
FLOW THROUGH THE MAIN CONDENSER. AS A NEW HEAT BALANCE IS |

ESTABLISIIED AT THIS NEW FLOW RATE, CONDENSER VACUUM AND |

GENERATOR OUTPUT (IF MW OUT IS SELECTED) WILL DECREASE. THE
MAGNITUDE OF THIS EFFECT IS DEPENDENT UPON THE INITIAL PLANT ,

POWER. ;

MALFUNCTION REMOVAL WILL RESTORE THE CIRCULATING WATER |

PUMP OVERCURRENT RELAY TO NORMAL.

4

EVENTS: 1) DVR 06-01-87-172O I
2) DVR 06-02-88-114

2
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DEVIATION INVESTIGATION REPORT '

TITLE
Pacti

1A CW PtstP * RIP Duf TO THORTED WIEr IN THE PUMP Erf f TER TRAh1FORMER 1 IDFl 0 l2
EVENT DATE 01R htDRER REPORT DATE

"// SEQUENTIAL // REVISION
MONTH DAY YEAR STA LElff YEAR /f ffutBSEE MLamER penTH DAY YEAR 1

POWER

11 2 21 1 al 7 of a al 1 al 7 1 I 71 2 ' EVE'02 011 81 8 I al a
-

oIe-
1

CONTACT FOR THIS DIE
NAME

TELEPHamt utsefa

AREA CODE

can arindia. u-2 nanratina Ensinner Ent. 221a ai1lE 211141-1El4 IaI1
coMPLrfr omE timr ran FAru c g ;_ M FAttuor atteatarn fu THit REPORT'

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MAml#AC- REPORTABLE
Timr8 70 MPRDB Tuera TO NPRD1

' x uIe ir Ir Ic E 11 12 la e i I I I I I I
I I i | | | | | | | 1 l

tuPPLEMENTAL REPGET EXPEffEB HouTH DAY YEAR

SUAMISSION

| YER f it ves. camalata EXPECTED ummittfan DATE1 | MG

TEXT

A. PLANT rohnfffont Pefne to EVENT:

Event Date/ Time 12/21/a7 / este

Unit 1 MODE 1 Panser amaratian Rx Power L RCS [AS) Temperature / Pressure harmal Gaaratine.

Unit 2 M00E 1 Pa==r naaration Ru Power L RC5 (AB) Temperature / Pressure marmal amaratina-

B. DESCRIPT10m 0F EVENT *

On 12/23/87 at 0429. with Unit I at Set reactor power, the 1A Ctreulating Water Pump Trtpped from he
Field Excitation Trip Relay.

As a result of the loss of 1A Circulating Water Pump an increase in condenser back pressure occurred. The
UI hogger vacuum pump was placed inte service and the unit was ranged down approutestely le megawatts.

; Proper condenser vacuum was subsequently reestabitshed.

Primary plant conditions followed the transtant in a normal manner throughout the event. There were no
other systems or components inoperable at the beginning of the event idtich contributed to the event.

C. CAUSE OF EVENT:

Investigation by station Electrical Maintenance revealed that the center tap on the automatic transformer
for the motor esciter field had shorted causing a loss of excitation, thus, tripptog 1A Circulating Water |.
Pump. The damage to the center tap connectten and associated wtre was severe enough that the exact cause I
of the short could not be determined.

|
|

%
|

o s27M/s20sM)
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|

DEVIATION InwtSTIGATION REPORT TEXT CouTImuATION
| )
'

TITLE |
nta - a Pact |

SEOUENTIAL REVISION

O|INTHEPtMPEXCITERTRANSFORMER
1A CW Pimp TRIP OUE TO $NORTED WIRE sTA taff yrAs munare r_ era

, ,,,_ ,_
l

| TEXT
,

D. RAFETY ANALY111:

. The loss of a circulating water pump is not considered a safety failure.
! A controlled reduction of power

ts all that is rL4utred to prevent a less of vacuum in the main condenser. No safety systems were affected
by this event. The reactor protection system and $/G PORV's were operable had the turbine tripped on loss
of condenser vacuum. There was ne effect on the health and safety of the public.

! E. CMRitTIVE ACTitat:

The automatic transformer and apprestantely 3 ft of wire from the transformer to the local terminal block
were replaced.

The automatic transformers for 18.1C and 2A. 25, 2C Circulating Water Pumps were inspected
; and all connectlens were intact.

The 1A meter was me9gered and a polartzetten test performed per GNP 4206-52. The 1A Circulating Water Pump
,

, was restarted at 1419 en 12/23/87 and performed satisf actortly.

| F. ParvInut occusarmette
-

! I,

There have been no prevleus occurrences of this type of fatlure en the transferner for the motor exciter
\

field on the CW Pumps. A trend review was initiated based en two prevteus occurrences (DVR 6-46-009 and
INR 6-1-87-80). It was determined that though each instance resulted in less of escitation to CW pumps the
causes mere separate and unrelated. (Trond 87-34)

U
own munara ung

N0st

G. Cmpenfuf FAIL 1EE DATA:

a) MsmuFacTIMER hmEntLATIEE leBEL INSEEE frG PAET EL8EEE

Electric Machinery Automatic Transformer Synchre Pac 11 $1 8789644

b) prtutTS GF MPERS SEAACM:

.

| N/A

|
c) EftuLTE tr RELEAR M REMEET (EEt REAttM

There are no preyteus mes written for this particular pretles.

!
t
<

!
!
:

I,

| (1827M/eto9M)
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1

DEVIATION INVESTIGATION REPORT (DIR)
_

Facility Name
arm Rev 2.0_

r
t

Beren Nuctsar = ___- Station paGE
4 Title 1 10Fl 0 l_

2A firculatina Water Pima Tria
, - EVENT DATE DIR pefr m s Epggt ngTE

// SEQUENTIAL // REVI5!0NM QAY YEAR _ STA 1981 7 YEAR f ff&*a feJpears PEDITH DAY YEAR 1

POWER1.11 1 14 a la o la e 12 a la /'

1 11 1 4-

N0Io 1ly 7|3 g|g l | f
-

--

CONTAff FOR THIS DIANW
i TriF# HONE NUNara

AREA C00C
T. Tulan. Annistant * ---int- " t Geeratine Est 2213 8I1l5 2l314I-|5l414I1

CGr&LETE fBE i fMr FOR EACH CR-. s FA tuer Drtrataan IN THIS miruufj CAUSE $YSTEN COMPONENT N4NUFAC- REPORTA8tE CAUSE SYSTEN CONPONENT N4NUFAC- REPORTA8LE
: ft#F8 70 MPEDS

Times TO NPRDSx N|N X IF |N lE 1 12 14 15 YEE I I | | I l |
i
'

i I i i l i i 1 ;
. I I I I 1 '

SUPPLEiEinial. Arp0ET EXnurm
fGNTH DAY YEAR

-
SUINISSION

1 YES fIF won. cammlete EXPECTED tunnettsr0N DATE)X l 18 DATE l .I l
-

TEXT
Energy Industry Identification System (EII5) codes are identified in the tout as [XX)

I I I

A. ptANT ColmfTfaMt Peton 70 EVENT:
'

Event Date/ Time 11-14 as /1133

Unit 1 NODE 1 __Pamme emeratian Ru Power _j81. RCS (AB) Temperature / Pressure Narmal Omaratina

Unit 2 NODE _2_,- Pemer Omeration
Ru Power _ DE. RCS [AB) Temperature / pressure Narmal Omaratina

B. DESCRIPT10N OF EVENT:

At 1133 en November 14, 1988
with Unit 2 at 53E Reacter power, the 2A Circulating Water pump tripped

causing a decrease in condenser vacuum (due to an increase in hetwell temperature). It was not necessary
to ramp down the Unit during this event due to the quick response of the Unit Nuclear Station Operator
(NS0-Licensed) in starting the standby Circulating Water pump and one of the hoggers (mechanical vacuumpump).

i
Upon investigation of the 2A CW pump trip by a Equipment Operater (EO) the osciter field relay and feed.

breaker for the exciter were found to be tripped. |

Nuclear Work Roguest 962317
was written to allow for further investigatten of the trip by the ElectricalNeintenance Department.

,

All operator actlens were correct and served to mitigate potential consequences of the event.
system actuations occurred during the event. Ne safety j

'

d

1 (0202R/0024R/122188)

___ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . . _ . _ _ _ _ . _ _ _ _ _ - -
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:

CWO2 CIRC WATER PUMP DISCHARGE VALVE FAILURE

TYPE: GENERIC, RB

A) 1 A CW PUMP ICW0lPA
B) IB CW PUMP ICW0lPB
C) IC CW PUMP ICW0lPC

CAUSE: FAULTY CRO CONTACT IN O RELAY CIRCUIT ;

REF: 20E-1-4030 CW13
20E-1-4030 CW14 |

l

PLT STA: HOT SHUTDOWN

l

|EFFECTS: THE SELECTED CIRCULATING WATER PUMP DISCHARGE VALVE WILL '

NOT OPEN AS REQUIRED FROM AN OPEN SIGNAL GENERATED BY THE
STARTING OF THE ASSOCIATED CIRCULATING WATER PUMP AS
INDICATED BY ITS VALVE POSITION STATUS LIGHTS. IF THE ASSOCIATED

/' CIRCULATING WATER PUMP IS STARTED, ANNUNCIATOR 17-C13 "CW
PUMP RUNNING WITH DISCH VLV CLOSED" WILL ACTUATE 145
SECONDS AFTER THE PUMP BREAKER CLOSES.

MALFUNCTION REMOVAL WILL RESTORE THE CIRCULATING WATER
PUMP DISCHARGE VALVE CRO CONTACT TO NORMAL.

EVENTS: NONE.

;

<

|O
:

3

I
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

.

ED01 345 KV SWITCHYARD BREAKER FAILS TO TRIP

ED02 345 KV SWITCHYARD BREAKER TRIP

ED03 FAILURE OF UNIT AUX TRANSFORMER (UAT)

ED04 FAILURE OF SYSTEM AUX TRANSFORMER (SAT)

ED05 LOSS OF 6.9 KV BUS

ED06 FAILURE OF 6.9 KV ABT

ED07 LOSS OF 4160V BUS
.

ED08 LOSS OF FEED TO 480V NON-ESF BUS OR MCC

ED09 LOSS OF FEED TO 480V ESF BUS OR MCC

'

rN ED10 LOSS OF 120 VAC ESF CONSTANT VOLTAGE XFMR
V

EDIi 120 VAC INSTRUMENT BUS INVERTER FAILURE

ED12 LOSS OF DC DISTRIBUTION BUS

ED13 DC CONTROL POWER FAILURE (4160V)

ED14 DC CONTROL POWER FAILURE (480V)

ED15 345 KV BUS FAULT
,

ED16 LOSS OF FEED TO 120V NON-ESF PANEL

ED17 LOSS OF FEED TO 120V ESF PANEL

O
1

. - _ _ . . . -
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ED01 345 KV SWITCHYARD BREAKER FAILS TO TRIP

TYPE: GENERIC, RB

A) BT 1-3 G) BT 9-10
* B) BT 1-8 H) BT 9-15

C) BT 3-4 I) BT 10-11
D) BT 4-7 J) BT 11-14
E) BT 7-11 K) BT 14-15
F) BT 7-8

CAUSE: FAULTY TPJP COIL

REF: 20E-0-4001
20E-0-4146
20E-0-4149
20E-0-4154
20E-0-4157
20E-0-4159 -

20E-0-4160
20E-0-4161
20E-0-4163 !

20E-0-4166

[~ 20E-0-4171
AC DISTRIBUTION SYSTEM DESCRIPTION

PLT STA: SWITCHYARD RING BUS CLOSED

EFFECTS: INSERTING THIS MALFUNCTION PREVENTS THE SELECTED BREAKER (S)
FROM TRIPPING OPEN UPON RECEllYr OF A VALID BREAKER TRIP SIGNAL.
FAILURE OF THE AFFECTED BREAKER (S) TO TRIP WILL RESULT IN A
LOCAL BREAKER BACKUP (LBB) TRIP SIGNAL BEING SENT TO THE
BREAKERS IMMEDIATELY ADJACENT TO THE AFFECTED BREAKER (S).
FAILURE OF THE SELECTED BREAKER (S) TO TRIP WILL CAUSE
ANNUNCIATORS 35-D5 " BLUE SYSTEM LBB TRIP" AND/OR 36-D5 " RED
SYSTEM LBB TRIP" TO ACTUATE. THE BREAKER RECEIVING THE LBB TRIP
SIGNAL WILL TRIP OPEN. THIS IS INDICATED BY THE ASSOCIATED TRIP
LIGHT AND THE OPEN LIGHT COMING ON, THE CLOSED LIGHTS GOING
OUT, AND BREAKER TRIP ANNUNCIATOR ACTUATING ON OPM03J.

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY TRIP COIL TO
NORMAL.

f
|

EVENTS: NONE. :

O
,

2

i



ED02 345 KV SWITCHYARD BREAKER TRIP

TYPE: GENERIC, RB

A) BT 1-3 G) BT 9-10
B) BT 1-8 H) BT 9-15
C) BT 3-4 I) BT 10-11
D) BT 4-7 J) BT 11-14
E) BT 7-11 K) BT 14-15 -
F) BT 7-8

CAUSE: FAULTY TRIP COIL ACTUATION

REF: 20E-0-4001
20E-0-4146
20E-0-4149
20E-0-4154
20E-0-4157 -

20E-0-4159
20E-0-4160
20E-0-4161
20E-0-4163

O\
20E-0-4166
20E-0-4171
AC DISTRIBUTION SYSTEM DESCRIPTION

PLT STA: HOT SHUTDOWN

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED 345 KV
SWITCHYARD BREAKER TO TRIP OPEN. A BREAKER BEING TRIPPED
OPEN IS INDICATED BY THE ASSOCIATED TRIP LIGHT COMING ON, THE
CLOSED LIGHTS GOING OUT, AND THE BREAKER TRIP ANNUNCIATOR
ACTUATING ON OPM03J.

A COMBINATION OF SEVERAL BREAKER TRIPS INITIATED AT THE SAME
TIME WILL CAUSE EITHER A LOSS OF LINES L-0104, L-0103, L-2001, L-2002, L.
2003, L-2004, THE ASSOCIATED MAIN GENERATOR, AND/OR THE SYSTEM
AUXILIARY TRANSFORMERS. THE PLANT WILL RESPOND ACCURATELY
TO THE EFFECTS OF THESE MALFUNCTIONS. ANY ATTEMIT TO RECLOSE
THE BREAKER WILL RESULT IN IT IMMEDIATELY TRIPPING OPEN.

MALFUNCTION REMOVAL RESTORES THE SELECTED 345 KV
SWITCHYARD BREAKER (S) TO NORMAL.

'

,

O eveurs: "ose.

3
f

1
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ED03 FAILURE OF UNIT AUX TRANSFORMER (UAT)

TYPE: GENERIC, RB

A) UAT 141-1
B) UAT 141-2

CAUSE: FAULTY DIFFERENTIAL (687-UT11/12) RELAY

REF: 20E-1-4030 MP01
20E-1-4030 MP02

PLT STA: 100% REACTOR POWER :

.

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED UNIT AUX
TRANSFORMER TO TRIP MAIN THE GENERATOR ON DIFFERENTIAL

'
CURRENT. ANNUNCIATORS 19-A5 "UAT DIFF GEN TRIP" AND 19-E2
" GENERATOR LOCKOUT RELAY TRIP" ACTUATE AS THE MAIN

I /'' GENERATOR TRIPS. A TURBINE TRIP AND REACTOR TRIP OCCUR. ALL UNITb AUXILIARY TRANSFORMER CURRENT AND WATT INDICATIONS
DECREASE TO ZERO. ALL UNIT AUXILIARY TRANSFORMER BUS ALIVE

'
INDICATORS DEENERGIZE. THE ASSOCIATED UAT DELUGE SYSTEM
ACTUATES UPON TRIP SIGNAL. THE FOLLOWING BREAKERS RECEIVE
TRIP SIGNALS TO COMPLETELY DEENERGIZE THE SELECTED UAT:

ACB 1571
,

ACB 1591i

ACB 1431
ACB 1-8
OCB 7-8
ACB 1441
ACB 1561
ACB 1581
41 BREAKER

THE 6.9 & NON-ESF 4 KV BUSSES ABT TO MAINTAIN POWER TO BUSSES
157 & 143 (UAT 141-1) AND 156 & 144 (UAT 141-2).

,

MALFUNCTION REMOVAL RESTORES THE UAT DIFFERENTIAL RELAY TO
NORMAL.

EVENTS: NONE.;

.

,

4
.

._
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| |
1

|

ED04 FAILURE OF SYSTEM AUX TRANSFORMER (SAT)

;

TYPE: GENERIC, RB |
l

A) 142-1 |

B) 142-2 |
|

CAUSE: FAULTY SUDDEN PRESSURE RELAY
|

REF: 20E-1-4030 AP01
20E-1-4030 AP02

PLT STA: REACTOR AT POWER

( EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED SYSTEM AUX
f TRANSFORMER TO TRIP ON SUDDEN PRESSURE. ANNUNCIATORS 20-C3
|

" SAT 142-1 SUDDEN PRESS", or 20-C4." SAT 142-2 SUDDEN PRESSURE",20-
'

A3 " SAT 142-1 LOCKOUT RELAY TRIP" AND 20-A4 " SAT 142-2 LOCKOUT
RELAY TRIP" ACTUATE. ALL SYSTEM AUXILIARY TRANSFORMER
CURRENT AND WATT INDICATIONS DECREASE TO ZERO. ALL SYSTEM j

i AUXILIARY TRANSFORMER BUS ALIVE INDICATORS DEENERGIZE. THE |
| /~ SAT DELUGE SYSTEM ACTUATES UPON TRIP SIGNAL. THE FOLLOWING |

| \ BREAKERS RECEIVE TRIP SIGNALS TO COMPLETELY DEENERGIZE THE !

| SAT 142-1: j

ACB 1572 ACB 1432
ACB 1592 ACB 34 !

ACB 1412 OCB 4-7 )

| SAT 142-2 LOCKOUT RELAY (86ST12A) ACTUATES DUE TO THE SAT 142-1
'

; LOCKOUT RELAY ACTUATION AND TRIPS THE FOLLOWING BREAKERS:

ACB 1562 ACB 1442
| ACB 1582 ACB 34

ACB 1422 OCB 4-7
,

! THE DIESEL GENERATORS AUTO START ON ESF BUS LOW VOLTAGE AND
AUTO SEQUENCE ON THE ESF LOADS. THE 6.9 KV BUS ABTs TRANSFER TO
MAINTAIN POWER TO THE BUSSES 159 (SAT 142-1) & 158 (SAT 142-2).

MALFUNCTION REMOVAL RESTORES THE SELECTED DIFFERENTIAL
RELAY TO NORMAL.i

:

EVENTS: 1) LER 20-1-88-022iO
5
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LICENSEE EVENT REFORT (LER)
Facility Name (1)

Dschst Numbsr (2) _ Pane (3)*

|of!0|6 !01 El 01 01 01 41 SI 6 1fitle (4)
Reactor Trip Due to IC Reactor Coolant Pump Trip as a Result of Breaker Halfunction Due to ProgransnaticDeficiency

,

Event Data (5) LER " - ' r f 61 |Renart Date (7) Other Facilition Invalved (8)
|

Month Day Year Year /// Sequential // Revision Month Day Year Facility Names Decket Numberf t)j//ff f7/ Number // '"r '

NONE 01 El 0101 of I I_11 0 11 6 al a si a 012l2 010' 111 II'0 al a el si of 01 al I i
~ ~

,,

,,g g g THIS REPORT IS SUBMITTED PURSUANT.TO THE REQUIREMENTS OF 10CFR
(Check ans er mare af the fallowinal (Ill

20.402(b) 20.485(c) 150.73ta)tz) liv) ' _ '73.71(b)POWER
_

20.405(a)(1)(1) 50.36(c)(1) 50.73(a)(2)(v) 73.71(c)
_

LEVEL
_

_

20.405(a)(1)(ii) 50.36(c)(2) 50.73(a)(2)(vil) _ Other (Specify
_ ;

0 | 9 |.
_

f101 _ _ '6 20.405(a)(1)(iii) 50.73(a)(2)(1) 50.73(a)(2)(viii)(A) in Abstract
_

/j/,///,//,////,/,//////////,/// 20.405(a)(1)(lv) 50.73(a)(2)(ii) 50.73(a)(2)(viii)(8) below and in

_

,/
_

j _
/// /fjj//,/jj////}/}//////////}//// _ 20.405(a)(1)(v) _ 50.73(a)(2)(iii) 50.73(a)(2)(n) Text)

_ _

LICEm ME CONTACT FOR THIS LER f121Name

TrtretM W NUBSER
AREA CODE 'Freddie a. Technical Staff Ensiname Ert. 2as? a1115 41 El 81 l 218101

CG,. uffE GIgr a tsar FOR EACM CGrir J i FAlliser 6Fiferarn IN TMit miruni i13)
+

CAUSE SYSTEM COMPONENT MANUFAC- REPedTASLE CAUSE SYSTEM COIE'ONENT lthMUFAC- REPORT 48tE 'Tilere TO NPEDE ~
TURER TO NPRDSI I I I I I I I I I I | | || t | | 1 1 I I I I I I I |

. ;$UPPLErmaiAL RErums r. art.u m i141 Espected Month | Daw | Year
Subaission

lYan (If ven. camalate E aiti e e - ggstoN BATEl 51 im *'(
l i l i Ij

ABSTRACT (Limit to 1400 spaces, i.e appreminately fifteen single-space typewritten lines) (16)

At 2021 on October 16, 1988 a potential transformer failure en an off site 130 Kv line caused a line
trip followed by a pole disagreement en a 345 Kw yard breaker in the traidweed switchyard and resulted in
a loss of off site AC power feed capability to Unit One. A blocked relay contact asseclated with the 1C
Reacter Coolant Pump (RCP) allowed it to trip on instantaneous evercurrent during the bus transfer. This
resulted in a reacter trip on RCP Low Flow Above 301 power and was followed by a turbine / generator tripas designed. Off site AC power was restored and normal het standby conditions were established. The 345
Kw yard breaker was retimod to within acceptable tolerance. The potential transformer on the off site
138 Kv line has been replaced and the Ifne returned to service. The relay block associated with the IC
RCP has been removed. Unit One 6.9 Kw and 4 Kv busses have been visually inspected for blocks. No
blocks were found in any of the inspected relays. Additional administrative controls on the use and
removal of blocks and/or jumpers en relays during periodic protective relay calibration have been
issued. Additional emphasis and guidance en timely restoration of off site power has been given. There
have been no previous occurrences of a less of off site power due to a line perturbation.

/335m(111580)/10
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LICEN$EE EVENT REPORT ftER) TEXT CONTINUATION
FACILITY NAME (1) DOCKET NUteER (2) LER NUPSER (6)

Form Rev 2.0
Paae (3)

Year /// Sequential
ff///, RevisionBraidwood 1 ffj/// Number /// Number

015IOI010l41516 's I B - 012l2 - 01 0 of 2 0F 01 6TEXT
Energy Industry Identification System (EIIS) codes are identified in the text as [XX)

A. PLANT CONDITIONS PRIOR 70 EVENT:

Unit: Braidwood 1: Event Date: October 16, 1988; Event Time: 2021 hrs;e

Mode: 1 - Power Operation; Ru Power: %%;

RCS [AB) Temperature / Pressure: 584 degrees F/2235 psig

B. DESCRIPTION OF EVENT:

There were no systems or components inoperable at the beginning of the event which contributed to theseverity of the event.

345 Kv line 2002 connects Braidwood to step down transformer 83 at Davis Creek Substation (Davis Creek).

October 16, 1988

-

At 2021, the phase 'A'
potential transformer for 138 Kv line 8604 failed which caused a current surge on the

low side of transformer 83. This caused the sudden pressure relay for transformer 83 to actuate, which 1

resulted in a Transfer Trip signal to be sent to the 345 Kw breakers associated with line 2002 at both
Braidwood Station and Davis Creek. Braidwood 345 Kv all circuit breaker (OCB) 7-8 and air circuit breaker
(ACB) 7-11 opened as designed. However 345 Kv OCB 4-7 took longer to open and a Pole Olsagreement actuationresulted. This caused the Local Breaker Backup (LOS) system to open 345 Kv ACs 3-4. which resulted in 345 Kw

,

'

power being removed from the high side of Station Auxiliary Transformers (SATs) [EA) 142-1 and 142-2. The
automatic bus transfer for 6.9 Kw busses 158 and 159 occurred as designed following closure of ACBs 1581 and
1591. The 1A and 18 Emergency Diesel Generators [EK) started and seguentially loaded upon loss of 4 Kw
busses 141 and 142 as designed. The IC reactor coolant pump (RCP) [AO) supply breaker, on bus 158, tripped
on instantaneous overcurrent upon closure of ACB 1581. This caused the 2 out of 3 coincident logic signal
for RCP 1C Flow Low Alert to be sent to Solid State Protection System ($$PS) [JG) and resulted in a reactor
trip on RC Pump Low Flow Above 305 power. The reacter trip was followed by a turbine / generator trip (TG)
[TB). When 345 Kw OCB 7-8 and ACB 1-8 opened, the voltage on the Unit Aunt 11ary Transformers (UATsl 141-1
and 141-2 began to decay. This caused a loss of power to 6.9 Kv busses 156, 157. 158, and 159. as well as 4
Kv busses 143 and 144. As a direct result of this event on Unit One, the station air compressors (IA) [LD)
tripped and instrument air header pressure started to decrease..

At 2029, the Commionwealth Edison Southern Division Load Dispatcher (LD) stated that an unknown problem
existed at Davis Creek. The Shif t Engineer (SE) Informed the LD that 345 Kv ACB 3-4 opened due to a pole
disagreement on 345 Kv OC8 4-7 and that it was open. The SE requested permission fron the LD
to close 345 Kv ACB 3-4 for the purpose of reenerplaing the Unit One SATs. The LD denied the request because
the status of the grid had not been verified.

At 2037. 4 Ky bus 143 was energized from bus 141 to restore two banks of pressuriser heaters to allow
recovery of RCS pressure to its normal operating value.

At 2054, 4 Kv bus 144 was energized free bus 142.

At 2058, the SE classified the event in accordance with the Generating Station Emergency Plan (GSEP) as an
Unusual Event.

[
2335m(111488)/11
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LfCENSEE EVENT REPORT fLERl TEXT CONTINUATIGN
FACILITY NAME (I) DOCKET NUPSER (2) LER NUPSER f 6)

re,m Rev 2.0
Paoe t h

//Year
j/j/j/

Seguential /// RevisionBraidwood I jff
/ Nd r /// Number

0 | 5 I O l 010 | Al El 6 8|8 - 012|2 - 010 01 1 Or of 6TEXT
Energy Industry identification System (EII5) codes are identified in the text as .(XXI

At 2110, appropriate notification of the Unusual Event was made to the Illinois Emergency Services
.

Disaster Agency (ESDA), via the Nuclear Accident Reporting System (NARS). Pursuant to Emergency Action
Level le - Loss of all offsite AC power required for a unit...

At 2112, ilne 2002 and unit main power transformer disconnects were opened at the request of the LD. The
SE requested pemission from the LD to close 345Kv ACB 3-4 for the purpose of reenergizing the Unit One
SATs.

The LD denied the request a second time because he still did not know the cause of the line trip.

The appropriate NRC notification via the ENS phone system was made at 2118 pursuant to
10CFR50.72(b)(2)(li) and the G5EP Unusual Event.

At 2156, the LD gave permission to close 345 Kw ACB 3-4.
The Unit One SATs were energized restoringoffsite AC power.

At 2215, 345 Kw ACS 14 was closed as requested by the LD to start restoration of the 345 Kv ring bus onUnit One.

At 2216 an attempt to close 345 Kw OC5 7-5 was made. The attesqrt was unsuccessful as a result of'the
pole disagreement.

At 2217, following reset of the pole disagreement alare. 345 Kv OCS 7-8 was closed to continue
restoration of the 345 Kv ring bus en Unit One. Also, an attempt to make the Illinois ESDA one hour
update call was placed on HOLD and subsequently disconnected at 2221.

At 2219, 4 Kv busses 143 and 144 were re-energized from the SATs to restore the normal of fsite power
inneup to Unit One.

At 2220, an attesqrt to close 345 Kv OCS 4-7 was made. The attempt was unsuccessful as a result of the
pole disagreement.

At 2221. Cossenced Illinois ESDA notification via entside phone lines for one hour update and to
reclassify Unusual Event to Terminate Conditions. Notification completed at 2247.

At 2226, 6.9 Kw bus 159 was energized from the SATs in preparation for establishing RCS flow using 10 RCP.

At 2232 busses 156, 157, and 158 were energized from the SATs to place the Start-up Feedwater Pump on
line and start the other RCPs.

At 2244, the 10 RCP was started to establish forced flow through the reactor core in preparation for
establishing normal het standby conditions.

The appropriate NRC notification via the ENS phone system was made at 2308 to provide followup
notification pursuant to 10CFR50.72(c)(1)(ill) - A termination of the Emergency Classes. Also, to
provide notification of the less of the Unit Two Process computer pursuant to 10CFR50.72(b)(1)(v) - Any
event that results in a major loss of emergency assessment capability, off site response capability, or
communications capability.

.

I

2335m(111488)/12
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LIEENSEE EVENT REP 0ef (LER) TEXT EONTINUATION
FACILITY NAME (1) DOCKET NUPSER (2) LER RUDGER f6)

Form Rev 2.0
Paan t h -

Year /// Sequential'f// RevisionBraidwood 1 fj/j/ //jff/ Number / Number"

O I 51010 l 0 l dl El 6 818 - 012|2 010 01 4 0F OdTEXT
Energy Industry Nentification System (EII5) codes are identified in the text as (XX1

-

At 2354, SAT 142-1 para 11eled to 4 Ky
bus 142 to continue restoration of normal off site AC power.

At 2357, the IB Diesel Generator was stopped and placed in STAND 8Y.,,

At 000), SAT 142-1 paralleled to 4 Kw bus 141 to continue restoration of normal off site AC power.

At 0004, the 1A Diesel Generator was stopped and placed in STAND 8Y.

At D008, 1C RCp started for establishing normal hot standby conditions.

At 0132, 18 RCP started for establishing normal hot standby conditions.
.

At 014?, IA RCP started 'hich established normal het standby conditions.w

At 0155, 345 Kv OC8 7-8 and ACB 1-8 were opened, as directed by the LD, in preparation for restoration on
.

line 2002.

At 0201, line 2002 disconnect was closed. '

At 0210, 345 Kw OC8 7-8 and ACB 1-8 were closed, estabitshing normal breaker lineup. Additionally,
another attempt to cloe 345 Kv OCS 4-7 was made. The attempt was unsuccessful as a result of the poledisagreement.

Operator actions decreased the severity of the event by restoring the instrument air system and\ I

minimizing the effects of the Unit Two operations.

This event is being reported pursuant to 10CFR50.73(A)(2)(iv) - Any event or condition that resulted in
manual or automatic actuation of any engineered safety feature, including the reactor protection system.

;

C. CAUSE OF EVENT:

The cause of the loss of line 2002 was due to a failure of the phase 'A' potential transformer for 138 Kv
line 8604 at Davis Creek. This caused a current surge on the low side of transformer 83,. which resulted
in its sudden pressure relay to actuate. This caused a transfer trip signal to be sent to the 345 Kv

|breakers associated with line 2002 at both Orsidwood Station and Davis Creek. I

The cause of the loss of power to the SATs was, improper time between opening for the different phase ;

poles for 345 Kv OCB's 4-7 ade 7-8, which resulted in a Pole Olsagreement actuation. This caused the LB6 !
system to open 345 Kv ACB 3-4. which res,ulted in 345 Kv power removed from the high side of SATs 142-1
and 142-2.

The cause of the reactor trip was the result of the IC RCP supply breaker, on 6.9 Kv bus 158, tripping on
instantanoeus overcurrent. This was caused by a piece of cardboard inserted in the IC RCP breaker
instantaneous overcurrent relay bypassing the 5-6 cycle time delay. It is suspected that the cardboard
was inserted during the last maintenance on the relay as a relay block. This is considered to be a
prograsumatic deficiency in that no mechanisms existed to ensure that relay blocks were removed following
maintenance activities.

2335m(111488)/13
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tfCENSEE EVENT REPORT (LER) TEXT CONTINUATION
FACILITY NAME (I) QOCKET NLM ER (2) LER NUMBER (6)

Form Rev 2.0
Paoe (3)

Year.

Braldwood 1 ,//,/ Sequential /j// Rev6sion '

f ff! /// Number /// Numberl

!h 0 | 51010 l 0 l 41 El 6 8l8 01212 - 0IO 01 5 or el 6
-

TEXTId Energy Industry Identification System (E!!S) codes are identified in the text as (XX] )
-

D. SAFETY ANALYSI5:

There was no effect en plant er public safety. All systems operated as designed in response to the loss' ''

of off site AC power to Unit One.
Restoration of off site power was done in a controlled menner

following verification of the cause of the initiating event at Davis Creek.

Under worst case conditions of a Loss of Coolant Accident coincident with the loss of off site AC power,
there would have been no effect on plant or public safety as this event is enveloped in the Final SafetyIAnalysis Report (F5AR).

Off site AC power remained available to Unit 2 throughout the event. The Unit 1 emergency diesel !
generators started and supplied AC power as designed and the Unit Two emergency diesel generators wereoperable throughout the event.

E. CORRECTIVE ACTIONS:

1

Of f site AC power was restored to Unit One as directed by the LD. -

| Unit One was placed in a Safe Shutdown condition.
.

The phase 'A' potential transformer for 138 Kw line 8604 at Davis Creek has been replaced and the line
returned to service.

The sudden prescure relay actuation on transformer 83 at Davis Creek was reset.
i

Davis Creek to Braidwood Station 345 Kv line 2002 has been restored.

The piece of cardboard which was used as a block in the instantaneous overturrent relay for the Ir RCP
j was removed.
!

Unit One relays for 6.9 Kv busses 156, 157, 158, and 159 have been visually inspected for blocks. No
blocks were found in any of the inspected relays.

| Unit One relays for 4 Ky busses 141, 142, 143, and 144 have been visually inspected for blocks. No
blocks were found in any of the inspected relays.

The above two inspections will be conducted for the Unit 2 counterpart relays at the next opportunity.|
'

Ihis will be tracked by Action Itse 456-200-88-23701.

345 Kv OCB 4-7 and OCS 7-8 were tested for proper timing of opening of the phase breakers. Pole
disagreement, time between the opening of the different phase poles, was found to be out of tolerance.
They were recalibrated to bring the times within acceptable tolerance.

Additional administrative controls en the use and removal of blocks and/or jumpers on relays during
periodic protective relay calibt ation have been issued to the Division Operational Analysis Department
personnel.

!
| Additional emphasis and guidance has been given to the Division L0s to ensure off site power is restored
i in a timely manner and the restoration of power has the highest priority.

j

I 2335e(111588)/14
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FACILITY NAME (1) DOCKET NUPOER (2) LER NUMBER (6)
form Rev 2.0
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)Year /// Sequential /// Revision '

eraidwood I ff///j ffj
Number /// Number

o I 5 I o f o I o f Al 516 sIe - o1212 - oIo 01 6 or 01 6[~N TEXT
Energy Industry identification System (EIIS) codes are identified in the text as (xx)

F. PREVIOUS OCCURRENCES: 1

There have been previews occurrences of a less of off site power which resulted in a reactor trip.'* The
corrective actions were implemented addressing both root and contributing causes. Previous correctiveactions are not appilcable to this event.

G. COMPONENT FAILURE DATA:
!

This event was not caused by component failure at Braidwood Station nor did any components fall as a
result of this event.,

i

|

|

1
4

O ,,, < m ,m,

!

!
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ED05 LOSS OF 6.9KV BUS

TYPE: GENERIC, RB

A) BUS 156
B) BUS 157
C) BUS 158
D) BUS 159

CAUSE: BUS GROUND OVERCURRENT CONDITION

REF: 20E-1-4030 AP07.08 20E-1-4030 AP15,16
20E-1-4030 AP11,12 20E-1-4030 AP19,20

PLT STA: REACTOR AT FULL POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED 6.9 KV BUS
FEEDER BREAKER TO OPEN. THE ABT IS DEFEATED BY THE FEEDER
BREAKER LOCKOUT. THE ALTERNATE POWER SUPPLY.WILL ABT IF THE
LOCKOUT IS RESET. THE ALTERNATE FEEDER BREAKER WOULD THEN
TRIP ON OVERCURRENT, DEENERGIZING THE SELECTED BUS. THE
SELECTED BUS CURRENT, VOLTAGE, AND WATTAGE INDICATIONS
DECREASE TO ZERO. FOR EACH OF THE SEPARATE MALFUNCTIONS;
THE FOLLOWING LOADS ARE LOST, AND ANNUNCIATORS ACTUATE:

BUS 156: 1 A FEEDWATER PUMr. HEATER DRAIN PUMP IB, AND RCP IB,
ANNUNCIATORS 20-B7 " BUS 156 FD BKR 1561 TRIP" & 20-D7 " BUS 156
VOLT LOW"

BUS 157: HEATER DRAIN PUMP 1 A, HEATER DRAIN PUMP IC, AND RCP
1 A, ANNUNCIATORS 20-B5 " BUS 157 FD BKR 1571 TRIP" & 20-D5 " BUS 157
VOLT LOW"

BUS 158: RCP 1C, CONDENSATE AND CONDENSATE BOOSTER PUMPS IB
AND ID, ANNUNCIATORS 20-A8 " BUS 158 FD BKR 1582 TRIP" & 20-D8 " BUS
158 VOLT LOW"

BUS 159: START-UP FEEDWATER PUMP, RCP ID, CONDENSATE AND
CONDENSATE BOOSTER PUMPS 1A AND IC, ANNUNCIATORS 20-A6 " BUS
159 FD BKR 1592 TRIP" & 20-D6 " BUS 159 VOLT LOW".

A REACTOR TRIP MAY OCCUR DEPENDENT ON THE POWER LEVEL,
AND/OR THE NUMBER OF BUSSES DEENERGIZED.

MALFUNCTION REMOVAL RESTORES THE SELECTED BUS TO A NON-
GROUNDED CONDITION.

EVENTS:. NONE.

6
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ED06 FAILURE OF 6.9KV ABT

TYPE: GENERIC, RB

| A) ACB 1562 C) ACB 1582

| B) ACB 1572 D) ACB 1592

CAUSE: FAILURE OF 52/B CONTACT IN SAT FEEDER BRKR CLOSE CIRCUIT
l

| REF: 20E-1-4030 AP08,12

| 20E-1-4030 AP16,20
|

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THE SELECTED MALFUNCTION CAUSES THE SAT FEEDER
BREAKER TO FAIL TO AUTOMATICALLY CLOSE ON THE ABT ACTUATION
AFTER THE UAT's LOSE POWER THE AFFECTED BUS CURRENT, VOLTAGE,
AND WATTAGE INDICATIONS DECREASE TO ZERO. FOR EACH OF THE
MALFUNCTIONS; THE FOLLOWING LOADS ARE LOST AND
ANNUNCIATORS ACTUATE: i

BUS 156: lA FEEDWATER PUMP, HEATER DRAIN PUMP IB, AND RCP IB,
| ANNUNCIATORS 20-B7 " BUS 156 FD BKR 1561 TRIP", AND 20-D7 " BUS 156
| VOLT LOW".

BUS 157: HEATER DRAIN PUMP 1A, HEATER DRAIN PUMP 1C, AND RCP
1A, ANNUNCIATORS 20-B5 " BUS 157 FD BKR 1571 TRIP", AND 20-D5 " BUS
157 VOLT LOW". l

|

BUS 158: RCP IC, CONDENSATE AND CONDENSATE BOOSTER PUMPS IB |
AND 1D, ANNUNCIATORS 20-A8 " BUS 158 FD BKR 1582 TRIP", AND 20-D8 i

,

'

" BUS 158 VOLT LOW".

BUS 159: START-UP FEEDWATEP, PUMP, RCP ID, CONDENSATE AND
CONDENSATE BOOSTER PUMPS 1A AND IC, ANNUNCIATORS 20-A6 " BUS

,

; 159 FD BKR 1592 TRIP", AND 20-D6 " BUS 159 VOLT LOW".

THE REACTOR WILL TRIP IF > P-8. |

,
EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY THE OPERATOR

! MANUALLY CLOSING THE SAT FEEDER BREAKER.

MALFUNCTION REMOVAL RESTORES THE SELECTED BREAKER
'

OPERATION TO NORMAL.

i
.

EVENTS: NONE.

7
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ED07 LOSS OF 4160V BUS

TYPE: GENERIC, RB

A) 4160V BUS 141 (BRKR 1412)
B) 4160V BUS 142 (BRKR 1422)
C) 4160V BUS 143 (BRKR 1431)
D) 4160V BUS 144 (BRKR 1441)

CAUSE: FAULTY GROUND OVERCURRENT RELAY ACTUATION (UAT FEED BREAKER
ON ED07C/D)

REF: 20E-1-4030 AP23 *******************************
20E-1-4030 AP32 * NOTE *

20E-1-4030 AP41 * IF SAT BREAKER IS FEEDING *
20E-1-4050 AP47 * BUS 143 OR 144, THIS *

20E-1-4006 SERIES * MALFUNCTION WILL NOT *

* DE-ENERGIZE THE BUS *
* .......***** ........+++.....

PLT STA: REACTOR AT FULL POWER *

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, A FAULTY GROUND
OVERCURRENT CONDITION WILL DEVELOP ON THE FEEDER BREAKER TO THE
AFFECTED 4160 VOLT BUS. THIS RESULTS IN THE FEEDER BREAKER

O TRIPPING OPEN WITH THE SELECTED BUS GOING DEAD. LOADS NORMALLY
POWERED BY THE AFFECTED BUS WILL BE DEENERGIZED WITH THE
EFFECTS ON PLANT OPERATION BEING DIFFERENT DEPENDING ON WHICH
BUS IS SELECTED. THE LOADS EFFECTED ARE LISTED IN THE 20E-1-4006 SERIES
KEY DIAGRAMS.

BUS 141: ANNUNCIATORS 21-A7 " BUS 141 FD BKR 1412 TRIP", AND 21-C7 " BUS
141 OVERLOAD OR VOLT LOW" ACTUATE STRIPPING THE 141 ESF BUS OF ITS
ASSOCIATED LOADS. THE 1 A DIESEL GENERATOR AUTO STARTS, BUT ITS
SUPPLY BKR WILL NOT CLOSE DUE TO THE ACB 1412 LOCKOUT.

BUS 142: ANNUNCIATORS 22-A7 " BUS 142 FD BKR 1422 TRIP", AND 22-C7 " BUS
142 OVERLOAD OR VOLT LOW" ACTUATE STRIPPING THE 142 ESF BUS OF ITS

| ASSOCIATED LOADS. THE IB DIESEL GENERATOR AUTO STARTS, BUT ITS
SUPPLY BKR WI LL NOT CLOSE DUE TO THE ACB 1422 LOCKOUT.

| BUS 143: ANNUNCIATORS 21-Al " BUS 143 FD BKR 1431 TRIP", AND 21-Cl " BUS
'

143 VOLT LOW" ACTUATE STRIPPING THE 143 BUS OF ITS ASSOCIATED LOADS.
THE SAT FEEDER BKR WILL NOT CLOSE DUE TO THE ACB 1431 LOCKOUT.

1
BUS 144: ANNUNCIATORS 22-Al " BUS 144 FD BKR 1441 TRIP", AND 22-Cl " BUS
144 VOLT LOW" ACTUATE STRIPPING THE 144 BUS OF ITS ASSOCIATED LOADS.
THE SAT FEEDER BKR WILL NOT CLOSE DUE TO THE ACB 1441 LOCKOUT.

MALFUNCTION REMOVAL RESTORES THE SELECTED FEEDER GROUND
OVERCURRENT RELAY TO NORMAL.

EVENTS: NONE.

8
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ED08 LOSS OF FEED TO 480V NON-ESF BUS OR MCC

TYPE: GENERIC, RB

A) BUS 133V T) MCC 133Y1
B) BUS 133X U) MCC 133Z2 l

C) BUS 133Y V) MCC 134U1
D) BUS 133Z W) MCC 134V1
E) BUS 134V X) MCC 134V2
F) BUS 134X Y) MCC 134V3 |
G) BUS 134Y Z) MCC 134V4 |

H) BUS 134Z AA) MCC 134V5
I) MCC 133U1 AB) MCC 134V6
J) MCC 133VI AC) MCC 134X5
K) MCC 133V2 AD) MCC 134X7 |

L) MCC 133V3 AE) MCC 134Y1
M) MCC 133V4 AF) MCC 134Y2
N) MCC 133V5 AG) MCC 134Y3
O) MCC 133X1A AH) MCC 134Z2 -

P) MCC 133X1B AI) MCC 134Z4
Q) MCC 133X3 AJ) MCC 033W3
R) MCC 133X4 AK) BUS 035
S) MCC 131X6

CAUSE: SUPPLY BREAKER (S) INADVERTENTLY OPENED

REF: 20E-1-4001 A
20E-1-4007 SERIES
20E-1-4008 SERIES

|
PLT STA: REACTOR AT POWER

'

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED BUS OR MCC !

FEEDER BREAKER TO TRIP DEENERGIZING THAT BUS OR MCC, LOADS
NORMALLY POWERED BY THE AFFECTED BUS OR MCC WILL BE

'

DEENERGIZED WITH THE EFFECTS ON PLANT OPERATION BEING
DIFFERENT DEPENDING ON WHICH BUS IS SELECTED. THE LOADS

| AFFECTED ARE LISTED IN THE 20E-1-4007 AND 20E-1-4008 SERIES KEY
DIAGRAMS. ANNUNCIATORS WILL RESPOND ACCURATELY TO PLANT
EFFECTS.;

i

MALFUNCTION REMOVAL RESTORES THE SELECTED SUPPLY BKR TO
t

| NORMAL RESTORING BUS OR MCC POWER.

:

I EVENTS: NONE.

9
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ED09 LOSS OF FEED TO 480 VOLT ESF BUS OR MCC
l
|
1TYPE: GENERIC, RB

A) BUS 131X
1
'

C) BUS 132X
E) MCC 131X1
F) MCC 131X1A

i G) MCC 131X2

| H) MCC 131X2A
I) MCC 131X3
J) MCC 131X4
K) MCC 131X5
M) MCC 132XI
N) ' MCC 132X2
0) MCC 132X2A

,

P) MCC 132X3/132XS
Q) MCC 132X4
R) MCC 132X4A

CAUSE: SUPPLY BREAKER (S) INADVERTENTLY OPENED

REF: 20E-1-4001A
20E-1-4007 SERIES
20E-1-4008 SERIES

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED BUS OR MCC |

FEEDER BREAKER TO TRIP DEENERGIZING THAT BUS OR MCC. LOADS |
INORMALLY POWERED BY THE AFFECTED BUS OR MCC WILL BE

DEENERGIZED WITH THE EFFECTS ON PLANT OPERATION BEING
DIFFERENT DEPENDING ON WHICH BUS IS SELECTED. THE LOADS ;

EFFECTED ARE LISTED IN THE 20E-1-4007 AND 20E-1-4008 SERIES KEY
DIAGRAMS. ANNUNCIATORS WILL RESPOND ACCURATELY TO PLANT
EFFECTS. |

|

MALFUNCTION REMOVAL RESTORES THE SELECTED SUPPLY BKR TO
MORMAL RESTORING BUS OR MCC POWER. i

EVENTS: NONE.

10
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ED10 LOSS OF 120 VAC ESF CONSTANT VOLTAGE XFMR

|

TYPE: GENERIC, RB
|

A) BUS 111 CVT
B) BUS 112 CVT
C) BUS 113 CVT

| D) BUS 114 CVT

| CAUSE: SUPPLY BREAKER INADVERTENTLY OPENED
|

REF: 20E-1-4001 A
20E-1-4012 SERIES

| PLT STA: REACTOR AT POWER (AFFECTED CVT IN-SERVICE) -

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE AFFECTED INSTRUMENT
BUS CVT BREAKER TO TRIP, DEENERGIZING THE BUS IF IT WAS

| SUPPLYING THE BUS. THE LOADS EFFECTED WILL BE IDENTIFIED BY
: THE 120 VAC INSTRUMENT BUS 20E-1-4012 SERIES KEY DIAGRAMS.

THE MAJOR LOADS BEING REACTOR PROTECTION SYSTEM CHANNELS,
.

SAFEGUARDS FEATURES, NUCLEAR INSTRUMENTATION POWER, AND
| MAIN CONTROL BOARD RECORDER POWER SUPPLIES. SEE MALFUNCTION

ED11 FOR PARTIAL LISTING OF LOADS LOST.

THERE ARE NO ANNUNCIATORS DIRECTLY ASSOCIATED WITH THE LOSS |
1OF A 120 VAC INSTRUMENT BUS, BUT THE LOADS AFFECTED BY THE LOSS

WILL GENERATE ALARMS WHEN POWER IS LOST. |

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED SUPPLY
BREAKER TO NORMAL.

EVENTS: NONE.

|

|

|

,

: O
1
:
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EDil 120 VAC INSTRUMENT BUS INVERTER FAILURE

TYPE: GENERIC, RB
>

A) INVERTER 111
B) INVERTER 112
C) INVERTER 113
D) INVERTER 114

CAUSE: FAULTY SHUNT TRIP DEVICE ON OUTPUT BREAKER (4CB)
| (

l REF: 20E-1-4002E i
'

20E-1-4002F
20E-1-4030 IP01 l

20E-1-4030 IP02
20E-1-4030 IP03 i

,

| 20E-1-4030 IPO4 i

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED INVERTER |
l sf SHUNT TRIP BREAKER TO OPEN DUE TO A FAULTY OVERCURRENT

SIGNAL.THE ASSOCIATED BUS ANN ~UNCIATOR 4-AS/B5/C5/D5 " BUS
111/112/113/114 INVERTER TROUBLE" ACTUATES ON LOSS OF AC
OUTPUT FROM THE INVERTER.

THE LOADS EFFECTED WILL BE IDENTIFIED BY THE 120 VAC INSTRUMENT
BUS 20E-1-4012 SERIES KEY DIAGRAMS. THE MAJOR LOADS BEING
REACTOR PROTECTION SYSTEM CHANNELS, SAFEGUARDS FEATURES,
NUCLEAR INSTRUMENTATION POWER, AND MAIN CONTROL BOARD
RECORDER POWER SUPPLIES. IN ADDITION, POWER TO IPA 01J-8J AC
CONTROLLERS IS LOST. SUMMARY OF AC CONTROLLERS LOSING POWER:

|
1PA01J (INST BUS 111) - WHPS BISTABLES TRIP (LEVEL AND PRESS),

OPAT/OTAT RUNBACK BISTABLES TRIP.

1PA02J (INST BUS 112) - WHPS BISTABLES TRIP (LEVEL AND PRESS),
OPAT/OTAT RUNBACK BISTABLES TRIP.

|
IPA 03J (INST BUS 113)- WHPS BISTABLES TRIP (LEVEL AND PRESS),

j OPAT/OTAT RUNBACK BISTABLES TRIP.

1PA04J (INST BUS 114)- WHPS BISTABLES TRIP (LEVEL AND PRESS),'

OPAT/OTAT RUNBACK BISTABLES TRIP.

.

12



|

.

O- 1PA05J (INST BUS 111) - CC-182 WILL NOT AUTO OPEN, BA/PW DEV
ALARM (IF FL,0W EXISTS) , LT-185 WILL NOT AUTO DIVERT CV-
112A, LT-185 <5% BISTABLE TRIPS, STEAM DUMPS WILL NOT
ARM ON C-7, PORV 455A WILL NOT AUTO OPEN, PRT PRESS
HIGH BISTABLE TRIPS, LT-460 FAILING LOW HAS NO EFFECT
ON LETDOWN OR HEATERS.

,

IPA 06J (INST BUS 112)- CC-183 WILL NOT AUTO OPEN, C-5 ROD STOP
OCCURS, PORV 456 WILL NOT AUTO OPEN, LT-459 FAILING
LOW HAS NO EFFECT ON LETDOWN OR HEATERS, ON A 5%
LEVEL DEV PZR HEATERS WILL NOT ENERGIZE.

1PA07J (INST BUS 113)- PORV 456 WILL NOT AUTO OPEN(< 2185#).

1PA08J (INST BUS 114)- LT-112 <5% BISTABLE TRIPS, NO AUTO M/U I.

lWILL OCCUR, C-16 ACTUATES, C-11 ACTUATES, PORV 456 WILL
NOT AUTO OPEN IN ARM LOW TEMP, PORV 455A WILL NOT
AUTO OPEN (< 2185#).

\-

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION- )
BY MANUALLY TRANSFERRING THE INSTRUMENT BUS TO THE CVT I

TO REENERGIZE THE BUS. I

O MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED INVERTER
OVERCURRENT RELAY TO NORMAL.

EVENTS: 1) SER 32-87
2) LER 20-1-89-001
3) LER 20-1-89-005
4) LER 20-2-88-008 -

i

i

I
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IS 721 I FORSYTH (INPO) 10-NOV-87 10:17 ESTSubject: SER 32-87,
INSUFFICIENT VENTILATION CAPACITY FOR DC EQUIPMENT

UNIT:
TURKEY POINT 3 AND 4DOC N0/LER NO: 50-250/87015

EVENT DATE .. 5/22/87
NSSS/AE: NESTINGHOUSE/BECHTEL
REFERENCES: SOER 83r03, " INVERTER FAILURES"

OMGL 0071, " INVERTER CAPACITOR EXCESSIVE
OPERATING TEMPERATURES"

OEMR 0243, " TEMPERATURE INDUCED INVERTER
FAIIDRES"

3

SUMMARY:

AN ENGINEERING EVAIDATION REVEALED THAT A COMPLETE IDSS OF
THE HEATING, VENTILATING, AND AIR CONDITIONING SYSTEM (HVAC)
FOR THE DC EQUIPMENT / INVERTER ROOMS COULD DISABLE THE DC
SYSTEMS BECAUSE OF HIGH TEMPERATURES.

'

THIS EVENT IS SIGNIFICANT BECAUSE DESIGN CHANGES THAT ADDED
FIRE BARRIERS IN COMPLIANCE NITH 10CFR50 APPENDIX R
REQUIREMENTS AND INSTALLED ADDITIONAL ELECTRICAL EQUIPMENT
INCREASED HEAT LOADS TO LEVELS THAT COULD DISABLE DC

O DESIGN CHANGES WERE INSTALLED.THIS PROBLEM WAS NOT IDENTIFIED UNTIL AFTER THE
SYSTEMS.

DESCRIPTION:

AN ENGINEERING EVAIDATION DURING DESIGN BASIS RECONSTITUTION
IDENTIFIED THREE SCENARIOS THAT COULD RESULT IN A TOTAL IASS
OF VENTILATION SYSTEMS TO THE DC EQUIPMENT / INVERTER ROOMS.
THESE SCENARIOS INCLUDED A IDSS OF OFFSITE POWER WITH ASINGLE ACTIVE FAILURE, IASS OF AN AIR CONDITIONING UNIT
DURING NORMAL OPERATIONS, AND A FIRE RESULTING IN A IDSS OF
VENTIIATION TO THE DC EQUIPMENT / INVERTER ROOMS. SUBSEQUENTTO THE IDSS OF VENTIIATION, TEMPERATURES IN THE DC
EQUIPMENT / INVERTER ROOMS MIGHT REACH 172 DEGREES F UNLESS |
OPERATOR ACTION WAS TAKEN. TEMPERATURES EXCEEDING 135

i

DEGREES F COULD ADVERSELY AFFECT THE OPERATION OF EQUIPMENT
IN THESE AREAS INCIDDING THE 125V DC BATTERIES, BATTERY

|CHARGERS, INVERTERS, CONSTANT VOLTAGE TRANSFORMERS, DC MOTOR
lCONTROL CENTERS, AND TRANSFER SWITCHES. THE AIR

CONDITIONING UNITS CURRENTLY SUPPLYING C00 LING TO THESE
ROOMS ARE NOT SAFETY-REIATED. *

,

THE TURKEY POINT FSAR DID NOT SPECIFICALLY ADDRESS THE
DESIGN BASIS FOR THE DC EQUIPMENT / INVERTER ROOM, AND THE

a0RIGINAL PIANT DESIGN MAY NOT HAVE CONSIDERED THIS
VENTIIATION SYSTEM AS AN ESSENTIAL SUPPORT SYSTEM FOR THE DCSYSTEMS. VARIOUS CHANGES TO THE PIANT DESIGN HAD INCREASED

O
<

- - .
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EQUIPMENT HEAT LOADS AND INTERFERED WITH VENTIIATION FLOW,
BUT THE IMPACT OF THESE CHANGES ON NORMAL AND MAXIMUM ROOM
TEMPERATURES HAD NOT BEEN RECOGNIZED IN THE MODIFICATIONANALYSIS.

O REVIEWS, THE ADDITIONAL HEAT IDADS AND VENTIIATIONAS A RESULT OF DESIGN BASIS RECONSTITUTION
INTERFERENCES WERE IDENTIFIED TO BE SIGNIFICANT CHANGES ToPLANT DESIGN.

A STANDARD " ENGINEERING PACKAGE" CHECKLIST IS NOW BEING
UTILIEED ON ALL PLANT MODIFICATIONS TO ENSURE THAT ALLDESIGN CONCERNS ARE ADDRESSED.

IN ADDITION, THE PLANT HAS IMPLEMENTED PROCEDURE CHANGES TO
INSURE PROPER OPERATOR ACTION FOR A IDSS OF VENTILATION,
INSTALLED PORTABLE FANS TO IMPROVE THE AIR FIDWDISTRIBUTION,
ENHANCED PERIODIC MAINTENANCE ACTIVITIES TO INCREASE THEINCREASED MONITORING OF ROOM TEMPERATURES, AND
RELIABILITY AND PERFORMANCE OF THE COOLING EQUIPMENT.

COMMENTS:

1.
ASSESSMENTS OF DESIGN CHANGES THAT OBSTRUCT OR REDIRECT
AIR FLOW OR INCREASE THE HEAT IAADS SHOUID CONSIDER THEADEQUACY OF THE HEATING, VENTILATING, AND AIR
CONDITIONING SYSTEMS. COOLING To SAFETY REIATED '

EQUIPMENT SHOULD BE DESIGNED TO SATISFY THE SINGLEFAILURE CRITERIA.
2. AS PREVIOUSLY DISCUSSED IN THE REFERENCES, DESIGN

EVALUATIONS SHOULD CONSIDER THE EFFECTS OF INTERNAL
CABINET TEMPERATURE IN ADDITION TO ROOM AMBIENTO EFFECTS.

COMPONENT TEMPERATURES CAN EXCEED THEIR
DESIGN CAPABILITIES DUE TO THE INTERNAL CABINETENVIRONMENT.

3.
FSAR DISCUSSIONS ARE SUMMARIES THAT DO NOT ALWAYS STATE

i

EACH OF THE DESIGN REQUIREMENTS FOR EACH PLANT SYSTEM. !

ALL CHANGES TO PIANT CONFIGURATIONS SHOULD BE EVALUATED i

FOR BOTH THE CONCERNS DISCUSSED IN THE FSAR AND OTHER
.

PERTINENT DESIGN CONSIDERATIONS (E.G., SYSTEM AND
COMPONENT DESIGN SPECIFICATIONS, APPLICABLE INDUSTRY
CODES AND STANDARDS, DESIGN ASSUMPTIONS, PREVIOUS i

REGUIATORY COMMITMENTS, ETC.) TO ENSURE THAT THE
COMPLETE IMPACT ON PIANT SAFETY AND RELIABILITY IS
IDENTIFIED AND CONSIDERED.

DISTRIBUTION OF THIS SER 'JHOULD INCLUDE THE DESIGN
ENGINEERING, TECHNICAI WJPPORT, AND OPERATIONS MANAGERS.

UTILITIES AND MEMBERS ARE REQUESTED TO PROVIDE FEEDBACK ON
SIMIIAR OCCURRENCES AND SOLUTIONS AT THEIR PIANTS TO THE
INFORMATION CONTACT LISTED BEIDW.

LIMITED DISTRIBUTION
....................

_

COPYRIGHT 1987 BY THE INSTITUTE OF NUCLEAR POWER OPERATIONS.

O '

.

. - f
-



_ _ _ _ _ . _ _ _ _ - -

.- w or
LICENSEE EVENT REPORT (LER)

Form Rev 2.0scility Name (1)
Docket Numb 3r (2) Pace (3)

!"BrgjdwoodUnit1 01 51 01 01 01 41 51 6 1|of|0|3t1e (4) *

w
ggittt_Jgie Due To Saurious Loss of Outout Voltane on Instrument Inverter 112
ivent Date (5) LER Number (6) Renart Date (7) Other Faellities Involved (8)onth Day Year Year /// Sequential /// Kevision Month Day Year Facility Names Docket Nunber(s)/g/p/ > " :r /u//

/
N& r

NONE 01 51 01 01 01 l I
el 2 01 6 81 9 81 9 010|1 0l1 0l3 01 7 81 9 01 51 01 01 01 l l

~ ~

OPE W M THIS REPORT 15 $UeMITTED PURSUANT TO THE REQUIREMENTS OF 10CFR
(Check one or more of the followine) fill

3 20.402(b) 20.405(c) .2_ 50.73(a)(2)(iv) '_ '73.71(b)_

POWER

LEVEL
_ 20.405(a)(1)(1) 50.36(c)(1) 50.73(a)(2)(v) _ 73.71(c)_ _

_ 20.405(a)(1)(li)0!0|0
_ 20.405(a)(1)(iii)

_ 50.36(c)(2) _ 50.73(a)(2)(vii) _ Other (Specify(101
50.73(a)(2)(1) 50.73(a)(2)(viii)(A) in Abstract_

////////////////////////// _ 20.405(a)(1)(iv) 50.73(a)(2)(ii) 50,73(a)(2)(viii)(B) below and in
////////////////////////// _, 20.405(a)(1)(v) 50.73(a)(2)(lii) 50.73(a)(2)(x) Text)

._,.

LICENSEE CONTACT FOR THIS LER f12)
Name

TELEPHONE MuteER

AREA CODE
.lae Devle. Technical Staff Encineer. Ext. 2660 8|1 l5 415181 l2181011 |

COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (131 '

{CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE /Tuers TO NPRDS 7
TURER TO NPRDS

| l l I I I I I I I i l 1 I
I I I I I I l | I I I I I I /

$UPPLE E NTAL REPORT EXPECTED f141 Expected Month | Day | Year

9 ,

Submission
lyes fif ven. complete EXPECTED SUBMISSION DATE) X l NO **( l lI ll

A8STRACT (Limit to 1400 spaces, i.e. approximately fif teen single-space typewritten lines) (16)

At 1322 on February 16, 1989 Unit I was in Mode 3 with all the control rods inserted and the Reactor Trip
Breakers closed. A momentary loss of output voltage on Instrument Inverter 112 caused a Reactor Trip Signal
due to Intermediate Range High Flux 81 stable from Channel N36 reverting to its ESF safe configuration. The
opening of the Reactor Trip Breakers coincident with RCS Average Temperature less than 564 degrees fahrenheit
caused a Feedwater Isolation Slynal. At 1323 the Feedwater Isolation Signal was reset and normal feedwater
flow was reestablished. personnel in the area at the time of the event were independently interviewed, their
activities did not place them in contact with Instrument Inverter 112 physically or electrically. The
momentary Loss of Instrument Inverter output voltage is still under investigation. The Unit I instrument
inverters are scheduled for an inspection during the next outage of opportunity. This report will be
supplemented should the root cause be determined. There have been previous occurrences of reactor trips
involving instrument inverters, however the previous events were not the result of spurious perturbations or
the inverter. The corrective actions for those events were implemented addressing both root and contributing I
causes. Previous corrective actions are not applicable to this event.

.

.

2544m(030889)/2
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LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

'

FACILITY NAME (1) DOCKET NUPSER (2) LER NUrwiR (6)
Form __Rev 2.0

; Pace (3)
i Year

{/{/{
5equential

{/{/{
Revision

.
/ Number / N_+ r_Jraidweed Unit 1 0 | 5 1 0 1 0 1 0 1 41 51 6 8|9 01011 - 01 1 01 2 0F Of
-

i e TEXT
Energy Industry Identification System (E!!$) codes are ident'Ileei in the text as [XXJ

h1

4

A. PLANT CONDITIONS PRIOR TO EVENT:
.

] Unit: Braldmoed 1; Event Date: February 6, 1989; Event Time: 1322;i

Mode: 3 - Hot $tandby; Rn Power: 0%;

RCS [AB) Temperature / Pressure: 553 degrees F/2235 psig

8. DESCRIPTION OF EVENT:

There were no systems or components inoperable at the beginning of the event that contributed to the severity ofthe event.

At 1322 on February 16, 1989
Unit I was in Mode 3 with all the control rods inserted and the Reactor Trip Breakersclosed.

A momentary loss of output voltage on Instrument Inverter 112 cawsed a Reacter Trip Signal due to
Intermediate Range High Flux bistable from Channel N36 reverting to its ESF safe configuration on the, loss of

The opening of the Reactor Trip Breakers coincident with RC$ Average Temperature Less than 564 degrees
power.

fahrenheit caused a Feedwater Isolatten $1pnal.
feedwater flow was reestablished.

At 1323 the Feedwater Isolation Signal was reset and normal

The appropriate NRC notification via the ENS phone system was made at 1415 pursuant to 10CFR50.72(b)(2)(ii).

This event is being reported pursuant to 10CFR50.73(a)(2)(lv) - any event or condities that resulted in manual or
automatic actuation of any Engineered Safety Feature, including the Reactor Protection System.

C. CAUSE OF EVENT:

Prior to the event a ventilation damper that controls room temperature had failed. This failure resulted in the
electrolyte temperature on 125 vde batter 112 decreasing below its required minimum temperature. Electrical
Maintenante installed a temporary electric heater as a compensatory measure to recover temperature until the
damper was declared operable.

The cause of the reactor trip signal being generated was the Nuclear Instrumentation System (NI$) (IG)
Intermediate Range High Flux blstable for channel N36 reverting to its ESF safe configuration on a momentary lossof power.

Operating, Electrical Maintenance, and Techalcal Staff personnel were in the area of Instrument Inverter 112 at
the time of the occurrence. Operating was monitoring 125 vde battery 112 electrolyte temperature. Electrical
Maintenance and Technical Staff personnel were working on the failed ventilation damper.

1Personnel in the area at the time of the event were independently interviewed. The results of the interviews
I

concluded that the activities in progress at the time did not place them in contact with Instrument Inverter 112 Iphysically or electrically.

Based on a review of the seguence of events recorder, the duration of the inverter loss of output voltage was
0.211 seconds. This short time frame precludes the possibility of personnel error relative to switch operation or
mispositioning,

,

The momentary loss of output voltage has not ? a 5 seated nor is there any history or voltage perturbations on
the Instrument Inverters at Braidwood.

2544m(030009)/3
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LICENSEE EVENT REPORT (LERI TEXT CONTfHUATION
FACILITY NANE (1) DOCKET NUP9ER (2) trR NLM9ER (6)

Form Rev 2.0
Pace (3)

Year ///
/j/j

Sequential
/,/,/j
// Revision

__

f
/ Number / Number

,

_Braidwood Unit 1
I 015 l 010 l 0141 Sl 6 819 0l011 - 0I 1 01 3 or el 3_

-

TEXT
Energy Industry Identification System (EII$) codes are identified in the text as (XX]

D. SAFETY ANALYSIS:

This event had no ef fect en the safety of the plant or public as the unit was in Hot $tandby at the time of
the occurrence, al) systems operated as designed and the plant remained in a stable condition.

The worst case condition is unit operation prior to the manual block of the intermediate range high flum
trip. This is procedurally directed at approximately 16% reactor power.,

A reactor trip would have occurred'

as it did in this occurrence.

Three other instrument busses connected to their associated inverters were operable and available to provide
redundant instrumentation. The instruments and controls powered from Inverter 112 have redundant power
supplies. multiple coincidence logics, or otherwise fall to their ESF safe configurations, as did the
Intermedtu . Range High Flum Trip in this event.

E. CORRECTIVE ACTIONS:
*

.

Isusediate corrective action were to reset the feedwater isolation, reestabitsh normal feedwater flow to the'

steam generators, and initiate an investigation into the cause of the event., '

The root cause of the momentary loss of instrument inverter output voltage is still under investigation. The
Unit 1 instrument inverters are scheduled for an inspection during the next outage of opportunity. The
results of this inspection will be tracked to completion by action item 456-200-89-02501. This report will
be supplemented should the root cause be determined.

.

PREVIOU$ OCCURRENCES:.

There have been previous occurrences of reactor trips involving instrument inverters, however the previous
events were not the result of spurious perturbations on the inverter. The corrective actions for those
events were implemented addressing both root and contributing causes, previous corrective actions are notappilcable to this event.

G. COMPONENT FAILURE DATA:

This event was not the result of component failure, nor did any components fall as a result of this event.

:

O
2544m(030689)/4



C,. G 11

LICE:$EE EVENT REPORT (LER)
Facility Name (1) Forw Rev 2.0

Docket Number (2) Jane (3)
3raidwood Unit 1

of| 001 El 01 01 01 41 51 6 1g ''tle (4) 4

deactor Shutdown Due to Failed Instrument Inverter
_ Event Date (5) LER Number (6) Report Date (7) Other Facilities Involved (B)Month Day Year Year /// Sequential 'jj// lRevision Month Day Year Faci 14tv Names Docket Number (s)

/fjj j
/// Number /// Number

None Of El 01 0! of I |
01 4 21 3 81 9 81 9 010l5 0l0 015 Il B Bl 9 01 51 01 01 01 | |

~ ~~~

OPERATING
(Check one or more of the followinal (Ill

1 20.402(b) 20.405(c) 50.73(a)(2)(iv)
POWER 20.405(a)(1)(i)

_ '73.7ttb)_,__ _

LEVEL 20.405(a)(1)(fi)
_ 50.36(c)(1) 50.73(a)(2)(v) _ 73.71(c)___.

_

0!B!8 _ 50.36(c)(2) 50.73(a)(2)(vil) _ Other (Specify
_,,,_,.

(101 _

20.405(a)(1)(lii) .2_ 50.73(a)(2)(1) _ 50.73(a)(2)(viii)(A) in Abstract_

////////////////////////// 20.405(a)(1)(iv) _ 50.73(a)(2)(ii) 50.73(a)(2)(viii)(B) below and in_,__

////////////////////////// _ 20.405(a)(1)(v) _ 50.73(a)(2)(iii) _ 50.73(a)(2)(m) Tent)
_

LIEENSEE CONTACT FOR THIS LER (121
Name

TELEPHONE NUPEER

AREA CODE
Steve Eich. Technical Staff Enoineer Ext. 2333 sIil5 41 51 Bl el 21 81 01 1

E0MPLETE ONE LINE FOR EACH COMP 0N N FAILURE DESCRIBED IN THIS REPORT f13)
CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE /

TURER TO NPRDS TURER TO NPRDS /x E IF fl NI VI T WI 11 21 o Y l I I I I I | /
I I I I I I I I I | | 1 1 I f f

SUPPLE 9fNTAL REPORT EXPECTED (141 Expected Month I Day I tear_ , _ ,

Submission-
-

_[Y_ti_. (If Yeldgm_mlett EPECl[0.SUOMllilDN,()AT() X l WO Date (15)
l |l |l

ABSTRACT (Limit to 1400 spaces, i.e. approximately fifteen single-space typewritten lines) (16)

At 1349 on April 22, 1989 Instrument Inverter 111 tripped. At 1409 Instrument Bus 111 was re-energized from ;

its associated Constant Voltage Transformer (CVT). At 1800 Maintenance began troubleshooting the inverter, i

The Inverter was not repaired within the twenty four hours provided for in the Technical Specifications. A

plant shutdown was required. At 1248 on April 23 a reactor shutdown was initiated. An Unusual Event was
;

declared. At 1259 the appropriate NRC notification was made. At 1820 Unit I entered Mode 3. Hot Standby. |

At 1500 on April 24 a shorted capacitor was found. The capacitor was replaced and the inverter was
successfully started. At 0221 on April 25 the Instrument Bus 111 was transferred f rom the Cvf to the
i nv e r t e r ., At 1030 the inverter was declared operable. The cause of this event was the shorted capacitor.
This was attributed to normal wear. The corrective actions were to re-energize instrument bus til from the
CVT and repair the inverter. A cleaning and inspection program with a frequency of 18 months will be
implemented. Capacitors will be replaced with a frequency of 3 years starting with the September 1989
refueling outage. There have been previous occurrences of loss of inverter output voltage. Previous
corrective actions are not applicable to this event.

2723m(05188912
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LICEN5EE EVENT REPORT (LER) TEXT CONTINUATION For , Rev 2.0FLCILITY NAME (1) DOCKET NUPBER (2) LER NUPSER f 6)
i

Pane (3i
fj// Sequential /// Revision/Year
///j jj,4

Number /// Number
..aidwood Unit 1 0 | 5101010 l di 516 819 - 01015 - Ol 0 01 2 0F 01 4TEXT Energy Industry Identification System (E!!5) codes are identified in the test as [XX)

.

A. PLANT CONDITIONS PRIOR TO EVENT:

Unit: Braidwood Unit 1; Event Date: April 22, 1989: Event Time: 1349:

Mode: I - Power Operation: Rx Power: 88%;

RCS [AB) Temperature / Pressure: 579 degrees F/2225 psig

,B . DESCRIPTION OF EVENT:

There were no systems or components inoperable at the beginning of the event which contributed to the severity of
the event.

At 1349 on April 22, 1989 the Bus 111 Inverter Trouble alarm annunciated in the Main Control Room. The' Nuclear
Iststrumentation (NI) [IG) trip signals associated with Power Range NI Channel N41 which is powered f rom Instrument
Bis 111 (EF), reverted to their loss of power, ' tripped' configuration. An Equipment Operator (non Licensed
Operator) (EO) was dispatched to Instrument Inverter 111. The E0 identified that the Inverter 111 AC input
breaker ICS had tripped on high DC input voltage. IBw0A INST 1, Nuclear Instrumentation Malfunction, was entered
fsr failed power range M41. IBwoA ELEC-2. Loss of Instrument Bus, was entered for Loss of Instrument Bus 111.

The following Limiting condition for Operations Action Requirements (LC0AR) were entered:

IBw05 8.3.1-la, Onsite Power Distribution, for loss of Instrument Bus 111.

IBwCS 3.1-la, Reactor Trip System Instrumentation, for loss of power range channel N41, and

18w05 3.2-la Engineered Safety Features Actuation System Instrumentation, for Solid State Protection
System, and Reactor Trip instrumentation respectively being inoperable.

At 1409 Instrument Bus III was re-energised from its associated Constant Voltage Transformer (CVT). Emergency
procedures 18wCA INST-1 and ELECT-2 were esited. LCOAR's BwCS 3.1-la and Bw05 3.2-la were emited. All reacter
trip alerts were cleared. Nuclear Work Request (NUR) A30622 was written to repair the inverter.

At 1800 Electrical Maintenance Department (Eft)) began troubleshooting the inverter. They f ound f use 1FU blow-

From 1801 April 22,1989 to 1247 on April 23, 1989: Troubleshooting efforts continued to determine the cause of
th Inverter failure. Initially the fuse 1FU, two silicon controlled rectifiers (SCR) and a gating board were
rsplaced. A restart of the Inverter was attempted. Fuse IFU ' blew' again. Next the gating board was replaced
with another new gating board, numerous diodes and capacitors were checked and found to be in good working order.
The fuse 1FU was replaced again. A restart of the inverter was attempted again. Once again fuse IFU blew.
BIfore both restart attempts the Inverter vendor. Westinghouse, had been contacted for assistance. After the
failure of the second restart attempt it was determined that a vendor representative was required to investigate
the cause of the inverter failure. A representative of the vendor was directed to report to the station.

j

at 1247 it was concluded that Inverter 111 would not be repaired within the twenty four hours provided for in '

g

Action Statement b. of Technical Specification 3.8.3.1. per the additional requirements of the Action Statement,
a plant shutdown would be required, while troubleshooting activities continued.

I

2723m(051889)3 j
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LIEENSEE EVENT REPORT (LER) TEXT C0wf1NUaT10N For, nov 2.0_FACit!TY NAME (1) DOCKET NUN ER (2) LER NUSER f6) Pace (3i
tear /// Sequential /'// Revisionfff Number /k/ Number

O R dwood Qn.it 1 0 | 5101010141516 819 - 010|5 - 01 0 01 3 Or el a
i

. EXT Energy Industry Identification System (E!!S) codes are identified in the text as [XX)[

!

|

B. DESCRIPTION OF EVENT: (CONT'D)

At 1248 on Aprl) 23, 1989 a power decrease for reactor shutdown was initiated. A Generating Station Emergency
Plan (GSEP) Unusual Event was declared per Emergency / Implementing Procedure, Sw2P 200-1A1 Emergency Action Levels
3a. and 6a.; Equipment described in the Technical Specifications is degraded such that a Limiting Condition for i

Operation requires a shutdown and power decrease for reactor shutdown has consnenced.

At 1252 the Nuclear Accident Reporting System (NAR$) notification was made to the State of Illinois to declare,

'

the unususi Event.

The appropriate NRC notification via the ENS phone system was made at 1259 pursuant to:

10CFR50.72(b)(1)(1)( A) - The initiation of any nuclear plant shutdown required by the plant's Technical
Specifications

10CFR$0.72(a)(1)(1) - The declaration of any of the Emergency Classes specified in the Licensee's
approved Emergency Plan.

At 1820 Unit 1 entered Mode 3, Hot Standby.

At 0515 on April 24, 1989 a cooldown was initiated to place Unit 1 in Mode 5, Cold Shutdown.i

i i

At 1500 EW. with the assistance of the vendor representative, found commutating capacitor 2C shorted. Capsetor
2C is used to shut off the silicon controlled rectifiers (SCR). With the capacitor shorted, the SCRs conduct at
all times. As a result of conducting at all times they draw excessive current and blow fuse IFU. Capacitor 2C
ras replaced and the inverter was successfully started.

.

At 0102 on Aprt) 25, 1989 Unit I entered Mode 5 and the GSEP Unusual Event was terminated. I

At 0106 the NARS notification to terminate the event was made,
l

At 0144 the appropriate NRC notification via the EN$ phone system was made pursuant to 10CFR50.72(c)(1)(iiii - I
a termination of the Emergency Class.

At 0221 Instrument Bus 111 was transferred f rom the CVT to the inverter.

At 1030 the inverter had been connected to Instrument Bus 111 for greater than eight hours. The inverter
p;rforined satisfactorily indicating that the repair ef forts had been successful. The inverter was declared
(perable. LC0AR IBwCS 8.3.1-la was esited.

There were no manual or automatic safety actuations. TherapidresponseofOperatingPersonneltransferringthe
| Instrument bus to its associated CVT decreased the severity of this event.
|

|

[ This event is being reported pursuant to 10CFR50.73(a)(2)(1) - The completion of any nuclear plant shutdown
( rcquired by the plant's Technical Specifications.
! r's

(
,

2723m(051889)4
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LI{fMSEE EVENT REPORT (LER) TEXT CONTINUATION
FACILITY NaME (1) DOCKET IRPSER (2) LER NLASER f6) Foru Rev 2.0_

Paae 01
/Year fj// Sequential /// Revision
//j ff///j/ Number Number

aidwood Unit 1 0 | 5 1 0 l 0 l 0 l 41 51 6 B|9 010|5 Ol 0 01 4 0F 01 4
-

V . i.XT Energy Industry Identification System (E!!5) codes are identified in the text as [XX)
-

C. CAUSE OF EVENT:

The root cause of this event was a component failure. The short in capacitor 2C caused the $CRs to draw current
continually. This continual current draw caused fuse ITU to blow.
attributed to normal wear. The failure of the capacitor is being

D. 5AFETY ANALYSIS:

i

This event had no effect on the safety of the plant or the public. All systems operated as designed.

Instrument Sus 111 was de-energized for 20 minutes.
The Train A Solid State Protection System (5$PS) slave relays !cre powered from bus 111.

During the time the bus was de-energized. Train A Engineered Safety Features (ESF) (JE) '

equipment could not have actuated automatically. Manual operation of all train A components was available. All
Train 5 E5F egulpment was operable and available. They would have automatically actuated upon demand. Both
Trains of reactor trip capability were available during the event.

.

Under the worst case condition an accident occurring without power available to the automatic actuation relays of
an ESF train, the operation of one of the redundant ESF trains is adequate to meet the assumptions of all accident
(nelysis in the Updated Final Safety Analysis Report (UFSAR). This is enveloped in Section 15 of the UFSAR.

CORRECTIVE ACTIONS:
t

d
The tsunediate corrective actions were to re-energize Instrument Bus til from the CVT and repair the inverter.

Long term corrective actions will be to implement a cleaning and inspection program with a frequency of 18months. This program will include checking terwinal tightness and physical condition of the components. The
establishment of this program wl11 be tracked to completion by action items 456-200-4"J-06401.

All electrolytic and oil filled capacitors will be replaced with a frequency of 3 years starting with the
September 1989 refueling outage. This will be tracked to completion by action item 456-200-49-06402.

F. PREVIOUS OCCURRENCES:

DVR/L[R Number Title

20-1-87-043/87-010 Inadvertent Loss of Power to Instrument 111 Resulting in a Reactor Trip Due to
Personnel Error - Contractor

20-1-89-025/89-001 Reactor Trip Due to Spurious Loss of Output Voltage on Instrument Inverter 112

The corrective action were implemented addressing both root and contributing causes. previous corrective
cctions are not applicable to this event.

G. COMPONENT FAILURE DATA:

'ianufacturer Nomenclature Model Number MFG Part Number
'

Westinghouse Capacitor 20 MFD, 600V 1589A93H23

2723m(051689)5



_

91CtUtt s/ENr e egxi g tsys

FaCllity Name (1) j
Dicket Numoer (2) | pace (1i,

Ermidwood. unit 2
|er|a!1of 51 01 of 01 al si 7 tTitle (4)

Inaceouate Capactter Connection Results in Degraced Instetsitent aus voltage ane Sunsecuent teactor Trio
_ tvant Data fEl lee Number (6)O lonth Renert cate (7) Other Fact 1stiet Inveived fe)' b./g Day Year Year //,/ Sequential /// Reviston Month Day Year Facility Names Decket NumDerftlf#/'// Numner %I ur r

NONE Of El of of of I |O O %
j .of 2 21 o at a al a oi2l4

.

010 o13 11 7 at a
.

|
i of sf O! 01 al i I

OPERAT M T 15 REPORT ;5 SusMITTED PuRSUA86T TO THE REQUIREMENTS OF 10CFR
tcheck, one er more nF tne followine) fffi

1 20.402(b)
POER

._ 20.405(c) lf._ 58.73( a)(2)( t v) _ 73. 71( bl
20.405(a)(1)(1) 50.36(c)(1)

LEVEL _ 58.73(a)(2)(v) 73 J1(c)
,

20.405(alt f H ii) 50.36(c)(2)(101 0 0 0
,_ 58.73( a H 2)( v t t ) Otner (Scecif 1f

|

HHHHHHHHHfHHH
_ 20.405(4p(1)(1t1) 50. 71( a)( 2 )( t ) $8.73(a)(2)(vtst)(al in nostract

l'%%%%%%%%%'i%%%** "M *"'""'

_

2 a "5 " " ' " '' ' 5" 3'"" z " " ' 5' 3 2 "" 2 " ' " ' " '' **'a '"a '"

-

-
- -

'*''0 "'" " n s*''(*n'"'' '" c '
L f ttutti CONTACT FOR TMf t LER (121

Name

TELESHONE NUMBfe

AREA CODE
Harold M111. Technical traf f Enerneer fa t . ?486 A11 iE 41 El Al -l 21 al 01 1

COMPLETF ONE LfNr FOR EACM CGnon Nf FAILURE DESCRf tfD IN THIS REPORT fiti
CAUSE SYSTEM COMPONEsit fem 8UFAC-

REPORTA8LE{/{'
CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE

TD NPROS y .;TtfRER
TURER TO MPRDS // /I E A I A Cl al Pl * Cl Sl El 0 NO ' i l I I I I I

| | | | | 1 i f 4
I I i i i t i NN/$

suPeltiermTAL trPorf ExPtetto fist Espected Mnctn I dav i vear!
Submisston-

i lyet (If ven . cannlete rIPfffE0 tuRMI11f0N DATE) 7140 Date (15)
I I I

A45 TRACT (Limit to 1400 spaces.1.e. approximately fif teen single-space typewritten itnes)~A (16)

At 0626 on February 20. 1988. during the performance of startup test tw$u A0-70. there was a loss of power to
| Instrument Bus 212. This resulted in a reactor trip signal being generated, and caused the reactor trip i

breakers to open. This loss of power also caused a Doron attution protection system actuation. An equipment
| operator was sent to the bus and he re-energized it from its constant voltage transformer, action to prevent
! recurrence will be to conduct an inspection of all " Fast-on-Connectors * for neat damage to tne same connections
|

f or each inverter on moth untts.
1

There have been no previous occurrences.

1

.

U
1994m(0318881/6



| t tCENstf EVENT REPORT (LERI ff XT CONTfNUAf fDN
' raCILITY CAM (1) DOCKET CUMSER (2) Lte NuMatt (El pane til.

Year /// Sequential /// Rev ision
/Y/ mer ff/ %. ~

Eraidweed. Unit 2 oIs10 i e 1 0 l al st 7 ala - 0 10 lA - 0 1 e of 2 0F 01 1
T Energy Industry Identification System (E!!S) codes are identtried in tne test as (xx]

A. PLANT COMITIOkt PRIDs 70 EVENT:

Unit: araidweed 2 ; Event Date: rebruary re tema : Event Time: h
MODE: ,,L. - Het st andhv Em Power:,A1 ,; aC5 (Asl Temperature / Pressure; ss7*r/221s asia.

1. OrscRipfra OF EVENT:

There were no systems or components inoperable at the begineing of the event which contributed to the severtty
of the event,

at 0626 m February 20. 1988, during the perf ormance of 5=5U RO-70. Control Rod Ortve Mechanssa Ope ational
Test. there was a loss of power to Instrument Bus (EF) 212. This caused a tus 212 Trouble alarm (IB] en the
control room. The loss of Instrument Bus 212 atso caused the Reacter Trip greakers (JG] to seen cue to tne loss
of control power to source range u-12 and intermediate range e-36 (IGl. toss of control poner to the source
range aise resulted in a Soron Otlutton Protectten System (WPS) stgreal.

An equipent operator was dispatched to inverter 212 and found the inverter output voltage had degraded,to 50
volta. Inverter 212 is the normal feed t.1 Instrument Bus 212. The input aC and DC voltages were witnin their
specif ted ranges. The inverter was shut down by the operater.

The eeutament emerator attempted to re-energtze the bus from the Constant voltage Transforimer (CVT) (EA] but was -

unsuccessful as tts output breaker tripped. The startup precedure for the Cvf was repeated try the operator and
O the bus was energered. At 0652 on February 20. 1988. ttte plant was returned to a stacle condition.

Operator actions netther tnereased nor decreased the severtty of the event. f
i

The appropriate 4RC nettf tcation via the ENS phone system was made at 0712 on Feeruary 20. 1988, pursuant to
'

10CFR50.72(b)( 2)( t t ) .

This event is being reported pursuant to 10CFR58.73(a)(2)(1#) - Any event or condition that resulted in manual
or automatic actuatton of any Engineered Safety Feature, tecluding the Reactor Protection System. I

C. CAust 0F EVENT:

The root cause of this event was a pre-service installation error by the vendor which resulted 'n a bad
connectten on a capacitor for the auto transforusr tn 2tP06E. The improper Connection yielded escessive
resistance which produced heat and caused it to burn off. This produced an tabalance in one pnase of the
transformer and a degraded output voltage condition.

The cause of the constant voltage transformer output breaker tripping is indeterminate as the symptoms would not.
repeat. Should this recur, then it util be addressed in a new report.

O. KAFETY ARALYSIS

This event had no effect on the safety of the plant or pubite since the unit had not yet been taken critical and'

no radioactive af fluent had been produced. All Engineered Safety Feature equipment functioned as designed.
Under worst case condittons of the unit being at fulf power, the unit would have responded to the same manner as

,

in tnis event. The CVT and emergency 125 VOC batterles used for instrument aus tackup power supplies were
available throughout the event.

199am( 032188 )/7
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L ff ENif f EVENT REPORT ILfet ff XT "0NTf huaf f 0N
FACILITY NAMC (1) 00CcET NUMBER (2) LER NUMetR fat, paa, t 3 3

Year /// $tguential /// Reyggion
_

hhh hh||%~ r
Numma r __

Eratheed. Unit 2 0 IE lol0 1 0 i al El 7 8 l8 - 0l0 | 8 - 0 l 0 01 3 of 01 3ftXT
Energy Industry Identification System (E!!5) cones are identified in the test as (um]

E. c6EircTfvt acTfous:

+

The tamediate corrective action was to restore the westrument hus to the CVT.
replacing the capaC1 tor and connecting leads. 'he inverter was repaired ey

*

Action to prevent recurrence incluees a full inspection of all fast-on connections and an inspection for meat
damage to the same connections for each inverter on both units. This will se tracwed to completion ey Action
Item 457-200-84-02401.

There are no corrective actions proposed for the output ereawer cf the Cvf since the synctoms could not be
repeated. Should this recur, then it wi11 ee investtgated and a new report wilt ce sutettted.

F. PeEvieut occussraarrs:

There have been no previous occurrences of inverter capacitor or lead Fa1Tures regardless of cause.

G. COMPONENT FAILNr DATA: 1
-

{

iMAmurACTuaER NDMEMtLATURE MDDEL NLSSER MFC PART mmett
|

|General Electrte 13ufd Trtnering 770036 23LHH !

O Capacitor
l

.

O
K94m( 0321881/8
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ED12 LOSS OF DC DISTRIBUTION BUS

TYPE: GENERIC, RB

A) DIST CENTER 111
B) DIST CENTER 112

CAUSE: FAULTY OVERCURRENT TRIP OF AKR-50 BATTERY BREAKER
!

REF: 20E-1-4030 DC05
20E-1-4030 DC08
20E-1-4010 SERIES

|

PLT STA: REACTOR AT POWER
'

!

: EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE BATTERY INPUT BREAKER
| (AKR-50) TO DIST CENTER 111/112 TO TRIP OPEN. ANNUNCIATORS 21/22-E6 ,

"125V DC BATT 111/112 MAIN BRId TRIP", AND 21/22-E10 "125V DC DIST PNL |

/] 111/113 (112/114) VOLT LOW" ACTUATE. THE REACTOR TRIPS DUE TO THE I

| V FEEDWATER REG. VALVES FAILING CLOSE (S/G LOW-LOW LEVEL).
i VARIOUS MAIN CONTROL BOARD, SWITCHGEAR, AND ESF EOUIPMENT

THROUGHOUT THE PLANT LOSE THFIR 125V DC CONTROL POWER AS
INDICATED ON THE CONTROL BOARDS.

| THE EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY
REENERGIZING THE DISTRIBUTION CENTER FROM THE UNIT TWO CROSS-
TIE BREAKER.

MALFUNCTION REMOVAL RESTORES THE FAULTY OVERCURRENT
SIGNAL TO NORMAL.

! EVENTS: NONE.

|

!,

O
r
i

14
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ED13 DC CONTROL POWER FAILURE (4160V)

:

TYPE: GENERIC, RB

A) BUS 141 DC CONTROL POWER [
B) BUS 142 DC CONTROL POWER '

C) BUS 143 DC CONTROL POWER
D) BUS 144 DC CONTROL POWER

CAUSE: SUPPLY BREAKERS INADVERTENTLY OPENED

REF: 20E-1-4030 DC05 |
20E-1-4030 DC07

i

20E-1-4030 DC08 |
20E-1-4030 DC10 |

'

.

PLT STA: REACTOR AT POWER

,A EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED 4160V AC BUS TO I

LOSE DC CONTROL POWER. ANNUNCIATORS 21-B7/B1 " BUS 141/143 CONT I

PWR FAILURE" AND 22-B7/B1 " BUS 142/144 CONT PWR FAILURE" ACTUATE. I

LOSS OF CONTROL POWER PREVENTS THE OPERATOR FROM OPERATING 1

ANY OF THE EQUIPMENT BREAKERS ASSOCIATED WITH THAT 125V DC
CONTROL PANEL. BREAKER INDICATION LIGHTS ON THE MAIN
CONTROL BOARD ALSO EXTINGUISH.

MALFUNCTION REMOVAL RESTORES THE SELECTED 125V DC CONTROL
POWER SUPPLY BREAKERS TO NORMAL.

EVENTS: NONE.

i

15 .
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ED14 DC CONTROL POWER FAILURE (480V)

TYPE: GENERIC, RB
,

A) BUS 131X B) NOT USED
C) BUS 132X D) NOT USED t

CAUSE: SUPPLY BREAKERS INADVERTENTLY OPENED
P

REF: 20E-1-4030 DC05
| 20E-1-4030 DC07

20E-1-4030 DC08
20E-1-4030 DC10

PLT STA: REACTOR AT POWER -

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED 480V AC BUS TO
| LOSE DC CONTROL POWER. ANNUNCIATOR 21-B10 " BUS 131X CONT PWR
L FAILURE" OR 22-B10 " BUS 132X CONT PWR FAILURE" ACTUATES. LOSS OF

V CONTROL POWER PREVENTS THE OPERATOR FROM OPERATING THE
BREAKER ASSOCIATED WITH THAT 125V DC CONTROL PANEL. BREAKER
INDICATION LIGHTS ON THE MAIN CONTROL BOARD ALSO EXTINGUISH.

MALFUNCTION REMOVAL RESTORES THE SELECTED 480V AC 125V DC i

CONTROL POWER SUPPLY BREAKERS TO NORMAL.

EVENTS: NONE.

|

|O
-

16
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EDI5 345 KV BUS FAULT

TYPE: GENERIC, RB

A) BUSl F) BUSil
B) BUS 3 G) BUS 14
C) BUS 4 H) BUS 15
D) BUS 7 I) BUS 9
E) BUS 8 J) BUS 10

CAUSE: GROUND FAULT

REF: 20E-0-4001
20E-0-4102D
20E-0-4102E
20E-0-4104B -

20E-0-4104BI
20E-0-4104C
AC ELECTRICAL DISTRIBUTION SYSTEM DESCRIPTION

O PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A SELECTED 345 KV BUS TO
DEVELOP A GROUND FAULT WHICH RESULTS IN TRIPPING OPEN IT'S
RESPECTIVE BUS TIE BREAKERS.

A COMBINATION OF SEVERAL BREAKER TRIPS INITIATED AT THE SAME
TIME WILL CAUSE EITHER A LOSS OF LINES L-0104, L-2003, L-2004, L-2001, L-
2002, L-0103, THE ASSOCIATED MAIN GENERATOR, AND/OR THE SYSTEM
AUXILIARY TRANSFORMERS. THE PLANT WILL RESPOND ACCURATELY
TO THE EFFECTS OF ANY OF THESE MALFUNCTIONS. ANY A'ITEMPT TO
RECLOSE THE BREAKER WILL RESULT IN IT TRIPPING IMMEDIATELY..

ANNUNCIATORS WILL RESPOND ACCURATELY TO PLANT EFFECTS.

MALFUNCTION REMOVAL RESTORES THE SELECTED 345 KV
SWITCHYARD BUS TO NORMAL.

EVENTS: NONE.
.

O
17
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j ED16 LOSS OF FEED TO 120V NON-ESF PANEL

TYPE: GENERIC, RB
'

i A) MCC 033W3 120V
*

B) MCC 133U1 120V
C) MCC 133V2 120V
D) MCC 133V4 120V
E) MCC 133V5 120V
F) MCC 133X1A 120V
G) MCC 133X1B 120V

! H) MCC 133X3 120V #1
| I) MCC 133X3 120V #2

J) MCC 133X4 120V,

| K) MCC 133Y1 120V
| L) MCC 133Z2 120V
| M) MCC 134U1 120V

[ N) MCC 134VI 120V -

| O) MCC 134V2 120V
| P) MCC 134V3 120V
| Q) MCC 134V4 120V
I

R) MCC 134V6 120V
.S) MCC 134X5 120V
T) MCC 134Y2 120V

CAUSE: SUPPLY BREAKER (S) INADVERTENTLY OPENED

REF: 20E-1-4007 SERIES
20E-1-4008 SERIES

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED MCC FEEDER
BREAKER TO TRIP DEENERGIZING THAT 120V NON-ESF PANEL. LOADS
NORMALLY POWERED BY THE AFFECTED 120V NON-ESF PANEL WILL BE
DEENERGIZED WITH THE EFFECTS ON PLANT OPERATION BEING
DIFFERENT DEPENDING ON WHICH 120V NON-ESF PANEL IS SELECTED.
THE LOADS EFFECTED ARE LISTED IN THE 20E-1-4007 AND 20E-1-4008
SERIES KEY DIAGRAMS. ANNUNCIATORS WILL RESPOND ACCURATELY
TO PLANT EFFECTS.

,

,

MALFUNCTION REMOVAL RESTORES THE SELECTED SUPPLY BKR TO -

,

i NORMAL RESTORING BUS OR MCC POWER.

EVENTS: NONE.

18j
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ED17 LOSS OF FEED TO 120V ESF PANEL

TYPE: GENERIC, RB

A) MCC 131X1 120V
B) MCC 131X2120V
C) MCC 131X3 120V
D) MCC 132X1 120V
E) MCC 132X2120V
F) MCC 132X3 120V #1
G) MCC 132X3 120V #2 j

CAUSE: SUPPLY BREAKERS (S) INADVERTANTLY OPENED

REF: 20E-1-4007 SERIES
20E-1-4008 SERIES -

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED MCC FEEDER
BREAKER TO TRIP OPEN DEENERGIZING THAT 120V ESF PANEL.
LOADS NORMALLY POWERED BY THE AFFECTED 120V ESF PANEL WILL
BE DEENERGIZED WITH THE EFFECTS ON PLANT OPERATION BEING |
DIFFERENT DEPENDING ON WHICH 120V ESF PANEL IS SELECTED. THE
LOADS EFFECTED ARE LISTED IN THE 20E-1-4007 AND 20E-1-4008 SERIES
KEY DIAGRAMS. ANNUNCIATORS WILL RESPOND ACCURATELY TO
PLANT EFFECTS.

MALFUNCTION REMOVAL RESTORES THE SELECTED SUPPLY BKR TO
NORMAL RESTORING BUS OR MCC POWER. l

EVENTS: NONE.

.

19



.s.a| Lea _.A.ae.- -. .m., e4- 4,+4].-.Jil.m# 4 eaLA-.-wA.4_Ahz g..J2Mdh4Aehl4,4 h,J sk

MALFUNCTION CAUSE AND EFFECTS

EG01 MAIN GENERATOR AUTO VOLTAGE REGULATOR FAILURE

EG02 MAIN GENERATOR EXCITER FAILURE

EG03 MAIN GENERATOR FIELD FORCING (VOLTAGE REGULATOR)

EG04 BASE FOLLOWER UNIT FAILS TO TRACK

EG05 MAIN POWER TRANSFORMER TRIP

EG06 D/G FAILURE TO FLASH GENERATOR FIELD

EG07 D/G ELECTRIC SPEED CONTROL FAILURE
'

EG08 D/G SEIZURE

EG09 D/G DIFFERENTIAL OVERCURRENT TRIP

O

O
1

~
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EG01 MAIN GENERATOR AUTO VOLTAGE REGULATOR FAILURE

TYPE: DISCRETE, RB

CAUSE: FAULTY GENERATOR VOLTAGE BALANCE RELAY (660G1X)
,

REF: 20E-1-4030 MP02,07

PLT STA: MAIN GENERATOR ON LINE'

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE MAIN GENERATOR ;

AUTO VOLTAGE REGULATOR WILL TRIP, TRANSFERRING VOLTAGE l
CONTROL TO THE BASE ADJUSER. ANNUNCIATOR 19-B8 " GENERATOR |

VOLT REG TRIP" IS ACTUATED. THE TRANSFER OF CONTROL WILL BE
SMOOTH. THE SEVERITY OF THE TRANSIENT WILL DEPEND ON THE,

DIFFERENCE BETWEEN THE TWO SETTINGS.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
(~ BY MANUALLY ADJUSTING THE BASE ADJUSTER TO. KEEP THE AUTO AND

MANUAL SETTINGS NULLED..

MALFUNCTION REMOVAL WILL RESTORE THE FAILED VOLTAGE i

REGULATOR TO NORMAL. I

EVENTS: NONE l

.
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|

EG02 MAIN GENERATOR EXCITER FAILURE

I :

TYPE: DISCRETE, RB

.

CAUSE: FAULTY 41T RELAY ACTUATION ;

,

REF: 20E-1-4030 MP06
! l

|

PLT STA: 100% REACTOR POWER
t

i

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE PERMANENT MAGNET
GENERATOR (PMG) OUTPUT BREAKER TO TRIP OPEN DUE TO A FAULTY
41T RELAY ACTUATION.

;

TURBINE / GENERATOR TRIPS ARE ACTUATED RESULTING IN A REAhTOR
TRIP. ALL MAIN GENERATOR MAIN CONTROL BOARD INDICATIONS

i DECREASE SHARPLY TO THEIR DEENERGIZED POSITION.
| ANNUNCIATOR 19-A8 "PMG OUTPUT BRKR TRIP" ACTUATES WHEN THE
| PMG 41 BREAKER OPENS.

I MALFUNCTION REMOVAL RESTORES THE 41T RELAY TO NORMAL
ALLOWING THE PMG OUTPUT BKR TO BE CLOSED AGAIN,

| EVENTS: NONE

,

I |
!

l

l
i

!

i

: O
|
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EG03 MAIN GENERATOR FIELD FORCING (VOLTAGE REGULATOR)

TYPE: DISCRETE, RV 0-100 %
i

.

CAUSE: WTA VOLTAGE REGULATOR SIGNAL MIXER FAILURE

REF: 20E-1-4030 MP18
VENDOR MANUAL; WTA REG PROT DRAWER !

| PLT STA: 100% REACTOR POWER
|
.

EFFECTS: INSERTING THIS MALFUNCTION RESULTS IN THE BASE ADJUSTER
MOTOR DRIVEN POT BEING DRIVEN TO THE POSITION SELECTED BY THE
MALFUNCTION SEVERITY. -

AT SEVERITY LEVELS LESS THAN THE ACTUAL (CORRECT) AMOUNT OF
EXCITATION, THE EXCITER OUTPUT AMPS WILL DECREASE, AND OUTPUT ::

VARS WILL DECREASE (WILL GO "IN"). THE MAIN GENERATOR MAY )!

TRIP ON LOSS OF GENERATOR FIELD. ]

! AT SEVERITY LEVELS GREATER THAN THE ACTUAL (CORRECT) AMOUNT
! OF EXCITATION, THE EXCITER FIELD AMPS WILL INCREASE, AND
| OUTPUT VARS WILL INCREASE. IF MALF SEVERITY IS HIGH ENOUGH, THE

| MAXIMUM EXCITATION LIMITER (MXL) WILL NOT PREVENT EXCESSIVE
EXCITATION CURRENT. ANNUNCIATOR 19-B6 " GENERATOR FIELD

'

FORCING" ACTUATES AT 100 AMPS EXCITER FIELD CURRENT.
ANNUNCIATOR 19-C8 " GENERATOR VOLT REG TROUBLE" ACTUATES AT

|- 102 AMPS EXCITER FIELD CURRENT. AT 109 AMPS THE GEN EXCITATION
SYSTEM PROT DRAWER WILL TRIP THE AUTO VOLT REG OFF (TD OF
120 SEC AT 109 AMPS, AND 0.3 SEC AT 147 AMPS). AFTER THE AUTO VOLT

! REG TRIPS OFF,IF THE EXCITATION AMPS ARE NOT LOWERED
| BELOW 109 AMPS USING THE BASE ADJUSTER, THE GENERATOR WILL

TRIP.

THE OPERATOR CAN MITIGATE THE EFFECTS BY PLACING THE AUTO
VOLT REG IN OFF AND USING THE BASE ADJUSTER.

MALFUNCTION REMOVAL RESTORES THE WTA VOLTAGE REGULATOR
SIGNAL MIXER TO NORMAL.

i

EVENTS: 1) LER 20-1-87-052

|

4
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EG04 BASE FOLLOWER UNIT FAILS TO TRACK

TYPE: DISCRETE, RB

CAUSE: LOSS OF INPUT SIGNAL FROM WTA VOLTAGE REGULATOR

REF: 20E-1-4030 MP08

PLT STA: MAIN GENERATOR ON LINE

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE BASE ADJUSTER
FOLLOWER UNIT WILL PAIL AS IS. AS THE DIFFERENCE BETWEEN THE
ACTUAL VOLTAGE AND THE BASE ADJUST VOLTAGE SETTING
INCREASES, THE INDICATOR ON THE EXCITER VOLTAGE REGULATOR
VOLTS METER (NULL METER),1EI-MP022, WILL MOVE FURTHER AWAY
FROM ZERO.

MALFUNCITON REMOVAL WILL RESTORE THE FAILED BASE ADJUST
(-] FOLLOWER UNIT TO NORMAL.
v

EVENTS: NONE

O
5



EGOS MAIN POWER TRANSFORMER TRIP

TYPE: GENERIC, NRB

A) 1E MAIN POWER TRANSFORMER
B) IW MAIN POWER TRANSFORMER

CAUSE: LIGHTNING STRIKE

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
MAIN GENERATOR SYSTEM DESCRIPTION
20E-1-4030 MP01, MP04

PLT STA: MAIN POWER TRANSFORMERS ENERGIZED AND CONNECTED TO GRID
.

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED MAIN
POWER TRANSFORMER WILL DEVELOP A GROUND ON THE LOW
VOLTAGE SIDE FROM A LIGHTNING STRIKE. THE GENERATOR WILL TRIP

fi WHEN RELAY 86G1B IS ACTUATED BY A MAIN TRANSFORMER SUDDEN
V PRESSURE CONDITION. ANNUNCIATOR 19-B4 " MAIN XFMR SUDDEN PRESS

GEN TRIP" IS ACTUATED.

THE TRANSFORMER TRIP WILL RESULT IN A GENERATOR TRIP WHICH
CAUSES ANNUNCIATOR 19-E2 " GENERATOR LOCKOUT RELAY TRIP" TO
ACTUATE. THE GENERATOR TRIP WILL RESULT IN A TURBINE TRIP WHICH
IN TURN WILL TRIP THE REACTOR IF REACTOR POWER IS GREATER THAN
30%. THE TRANSFORMER TRIP ALSO RESULTS IN ACTUATION OF Ti'E
TRANSFORMER DELUGE. THE MAIN TRANSFORMER COOLING SYS./EM
SUPPLY BREAKERS WILL ALSO TRIP OPEN AND ACTUATE ANNUNCIATOR
19-A10 " MAIN XFMR 1E/1W FD BRKR TRIP". OTHER ANNUNCIATORS WILL
RESPOND ACCURATELY TO THE TRANSIENT.

THE SIMULATOR MUST BE RESET TO RECOVER FROM THIS
MALFUNCTION.

EVENTS: NONE

'

O
6

.- - --



EG06 D/G FAILURE TO FLASH GENERATOR FIELD

TYPE: GENERIC, RB

A) 1A D/G
B) IB D/G

CAUSE: FAILURE OF 14FX & 14FRX CONTACTS IN FIELD CIRCUIT

REF: 20E-1-4020B
20E-1-4021B
20E-1-4030 DG31
20E-1-4030 DG32
20E-1-4030 DG51
20E-1-4030 DG52

.

PLT STA: REACTOR AT POWER

'

EFFECTS: INSERTING THIS MALFUNCTION HAS NO AFFECT ON THE D/G INITIALLY.
DURING AN AUTO / MANUAL STARTUP OF THE SELECTED DIESEL, THE

' FAILED 14FX & 14FRX CONTACTS DONT CLOSE WHEN THE SPEED IS AT
250 RPM. THIS IS INDICATED BY THE LACK OF OUTPUT VOLTAGE,
FREQUENCY INDICATION, AND THE BUS ALIVE LIGHT INDICATION.

I ANNUNCIATOR 21/22-C8 "DG 1A/1B TROUBLE / FAIL TO START" ACTUATES.
| INSERTING THIS MALFUNCTION WHILE THE DIESEL IS ALREADY
| RUNNING HAS NO AFFECT ON OPERATION.

i MALFUNCTION REMOVAL RESTORES PROPER OPERATION TO THE FIELD
| FLASHING CIRCUIT. |

EVENTS: NONE
I

I
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EG07 D/G ELECTRIC SPEED CONTROL FAILURE

| .
;

TYPE: GENERIC, RB |

A) 1A D/G |
| B) IB D/G

CAUSE: FAILURE OF ELECTRIC SPEED CONTROL CIRCUIT

REF: 20E-1-4020B|

| 20E-1-4021B

PLT STA: SELECTED DIESEL IN OPERATION

| EFFECTS: INSERTING THIS MALFUNCTION WHILE THE DIESEL GENERATOR IS
OPERATING LOADED / UNLOADED CAUSES THE FREQ TO INCREASE TO 62.0
Hz, AND WILL NOT ALLOW THE OPERATOR ANY SPEED CONTROL.
LOADING, UNLOADING, PARALLEL TRANSFERS, OR SPEED REDUCTION

O FOR COOLDOWNS FROM THE CONTROL ROOM CANNOT BE PERFORMED.
INSERTING THE MALFUNCTION WHILE THE D/G IS PARALLELED WITH
OFFSITE POWER CAUSES THE SELECTED DIESEL TO OVERLOAD AND
TRIP. ANNUNCIATOR 21/22-C8 "DG 1A/lB TROUBLE / FAIL TO START"
ACTUATES.

MALFUNCTION REMOVAL RESTORES THE ELECTRIC SPEED CONTROL
CIRCUIT TO NORMAL.

EVENTS: 1) DVR 06-02-88-107

|
.

|

I
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DEVIATION INVESTIGATION REPORT (DIR)

Fccility Name
Form Rev 2.0

jggp Nuclear Power Station pasE
Title 1 10Fl 0 1 2

O ___ ZA DLESEL GENERATOR LOAD SWINGS IN TESTEVENT DATE DIR M ER
REPORT DATE

// $EQUENTIAL // REVISION OPERAT Mj/,tg(Jif_ DAY YEAR STA t#if f YEAR / mER f/ MER POfTH DAY YEAR I

PONER_11 e el s al e el 6 el 2 at a - 1 i el 7 eIe I'l 1 1 18 8 18 "-

| 41 i-

CDiviACT FOR THIS DIRNAE

Trtsem gameER
AREA CODE

W. Walter. Assistant Tech Staff Sumerviser Ext. 2244 ei115
COMPLETE ONE LIBE FOR EACH CGesuiwENT FAltumr DESCRIBED IN THIS REPORT 213141-|51414|1CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC REPORTABLETUREe TO NPRDS

ftwa TO NPRDSI I I I I I I
I I I I | | 1

I I I | | l I h I I I I I
SUPPti eriAL REruar EXHUm

TENTH DAY YEAR

-

SUBMISSION
| YES fif vas. camm1ste EXPECTED c m IS$10Bf DATE1XI IRI DATE |. | |

--

TEXT
Energy Industry Identificatten System (EII5) codes are identified in the test as Dut)

i i i

A.
PLANT CDeeITIONS PRIOR TO EVENT:

Event Date/ Time 10/05/as /_. 0141
.

Unit 1 M00E 1 Refuelina Rm Fever _t5_ RCS (A8) Temperature / Pressure _90*F/ Atanscherie
-

Unit 2 M00E _ 2 - Power Gaaratian
Rn Power _ ill_ RCS (AB) Temperature / Pressure 56ar / 2215 PSI

B. DESCRIPTION OF EVENT;

On 10/05/88, at 0141 the 2A Olesel Generator (EK) (OG) was started per Byron Monthly Operability
Surveillance 2005 8.1.1.2.a-1. The 2A DG failed to reach rated speed and subsequently tripped on" Incomplete Seguence".

Limiting Condition for Operation Action Requirement (LC0AR) 230$ 8.1.1-la was
immediately initiated for one Diesel Generator inoperable.

At 0213 the 2A OG was started for
troublesheeting. Following a successful start and warmup period, the OG eutput breaker was closed.
During the leading seguence, at appreminately 4500 Kilevatts (KW). lead control became unstable.
After several lead swings of

400-700 KW, the 2A OG was unloaded and shutdown. Subsequent troubleshooting
indicated intermittent operetten of the 4EX3 relay. At 1655, en 10/05/98, the 2A was restarted per the
monthly operability survel11ance. les abnormal condittens were observed. At 1855 en 10/05/88, the
operability survelliance was completed and LC0AR 2005 8.1.1-la was emited. ;

The 2A Diesel Generator was !inoperable for 17 hours and 14 minutes during this event.
prior to the event that contributed to the event. There were ne systems or components inoperable

(0172R/0020R/ll1788)



___ |

DEVIATION INVESTIGATION REPORT TEXT CONTINUATION _ ,

FtCit!TY NAME
Fem Rev 2.0_DIR NUPSER

PAGE
SEQUENTIAL REVISION3TA UNIT YEAR NUDEER

.j y pn Nuclear Power 1tation NUDSER

01 6 01 2 81 8 110l7TEXT
-

Energy Industry Identification System (E!!$) codes are identified in the text as (XX]
0 l0 2 0F 0|2

-

C. CAUSE OF EVENT:

The Root Caus'e for this event was intermittent operation of the 4EX3 relay
electronic governor with a flued resistance in the emergency mode for a constant speed referenceThe 4EX3 relay aligns the

.

test mode, the relay lines up a motorized potentlemeter for variable speed reference
,

In the |
.

4EX3 relay revealed a slight resistance across the test mode contacts (relay deenergized) Bench testing of thei
.

resistance across the emergency mode contacts (relay energlaed). , and significant

caused the 2A DG to loose its speed reference, which in turn caused the incomplete start, and the loadThe intermittent operation of the relayiswings.

!

D. SAFETY ANALYSIS:

There were no safety consequences as a result of this event.
during the event, and could have supp1 fed emergency AC power if required.the 28 Diesel Generator was fully operable

.

E. ComercTIVE ACTIONS:

The 4EX3 relay was removed and replaced with a new relay. tong term corrective actions incInde
replacement of the existing 4EK3 relays in all four Byron Diesel Generators with more reliable relays
This replacement is being done under Syron Modificattens M6-1-87-166, and M6-2-87-166O .

for Units One and Trespectively.
The modification has been completed on Unit One, and has thus far proven to be successful

wo

The modification will be installed on the Unit Two engines during the 1/89 refueling outage
.

Record (AIR) 455-512-87-0257 will track completion of the modification. Action Item.

F. PREVIOUS OCCLERENCES:

DVRlt#RER M

6-1-88-018 IB OG Lead Senser and 4EX3 Relay Failure.

G. COMPONENT FAf t tar DATA:

a) MANUFACTURER lEDENCLATURE MIDEL DRABER IfG PART IRDBER

Agastat Relay Gpot

b) RESULTS OF NptDS trABCNt

No other similar failures found in search

c) Q LTS OF NWR SEARCN!

No Additional NWR History

O
(0172R/0020R/111788)
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EG08 D/G SEIZURE

I

TYPE: GENERIC, RB i

!

A) 1A D/G !
B) IB D/G

CAUSE: SHAFT SEIZURE

! REF: 20E-1-4030 DG38
20E-1-4030 DG58

PLT STA: SELECTED DIESEL GENERATOR IN OPERATION

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED DIEhEL
GENERATOR WILL EXPERIENCE A SHAFT SEIZURE. THIS RESULTS IN THE
DIESEL GENERATOR COMING TO AN IMMEDIATE HALT. THE DIESEL
GENERATOR OUTPUT BREAKER TRIPS WITH ANNUNCIATOR 21/22-C8 |

0:' "DG 1 A/1B TROUBLE / FAIL TO START" ACTUATING. IF THIS MALFUNCTION |
IS ACTIVATED PRIOR TO STARTING THE SELECTED DIESEL GENERATOR, |

'

THAT DIESEL WILL FAIL TO START.

MALFUNCTION REMOVAL WILL RESTORE THE FAILED DIESEL
GENERATOR SHAFT TO NORMAL. |

EVENTS: 1) LER 06-02-88-003

1

'

!O
4
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0 Of
LICENSEE EVENT REPORT (LER)

Feeflity Name (1)

Docket Number (2) faan 'MRvran. t) nit 2
! of! 0 | 401 51 01 01 01 di 51 5Title (4)

ggLgCgCglgg ggNT NOT SATI5FIED DURING UNINTEPGED 28 DIE $EL GENERATOR
1

__. Event Data (5) LER Number (6) Renert Data 17)Nonth Day Year Year / Other Faellitian involved fa) [j// Sequential /j/j/ Revision Month Day Year _ Facilitv " e i Dackat Numberfti//jj j/// Y*mber / N" -
I

IGE 01 El GI of of f Io11 2 19 sIe si a ~

0 J. 0 11 _q,_t 0 t I 1

~

i

01 51 01 01 01 1 1
TH15 REPORT 15 $UOMITTED PUR$UANT TO THE REQUIREMENTS OF 10CFR
lthack ans er mera af the followinal fill

1 20.402(b) 20.405(c) 50.73(a)(2)(lv) 73.Ti(b) !

i
POWER

LEVEL
_ 20.405(a)(1)(l) 50.36(c H I) 50.73(a H2)(v) 73.7t(c)

,_

e!9 !1 20.405(a)(1Hil) 50.36(c)(2)
,.

//////////////////////////
,_ 20.405(a)(1)(lll) ,,1_ 50.73(aH2)(1)

, 50.73(a)(2)(vil) i ., ,_ Other ( Speci f y
(101

50.73(a)(2)(vill)(A) In Abstract20.405(a)(1)(lv) 54.73(a)(2)(ll) 50.73(a)(2)(vill)(3) below and in
__

////////////////////////// _ 20.405(a)(1)(v)
_

_.,_

._ 50.73(a)(2)(lit) __ 50.73(aH2Hz) Test)
Name ttrT in Cimriaff FM THIS LES f12l

triestmar na_mmre

D. artedle. E _stina Emelnaar. Eatmaalan 2218 AREA CISE
a1116

CMTE IME t ier FM earna w- i FAttume Df trataan ist TMit Erumi fil)2I 11 dl .I El 41411CAUSE SYSTEM Cofr00Elff MMUFAC- SEPORTAOLE CAUSE 5YSTEM COWONDff MMUFAC. REPORTABLE

*
.

7019M1i--

l l I l i I i
- Ytara to segnt

i 1 1 I I | |
_

1 1 I I I i l i i t 1 I I ISLDPLissmiAt mistmf Eardium i141
Espected Month i Dav | Year

~

Sobeission
lves IIf ven. e - 1sta EmptcTED **=a'_'stram naTE) Yi un Oste 05) ; |,|,

ASSTRACT (Lielt to 1400 spaces, i.e. apprestastely fif teen single-space typewritten lines) (16)_

On March
23,1900, the 23 Diesel Generater (08) left bank starting air system was removed from service torepair a leaking valve.

Instrumentation Drawing (ptID) to permit the maintenance.Upstress and downstress isolatten pelats were chosen free a piping and
The p6!D lacerrectly represented the actual

piping arrangement in the plant, therefore, the right bank of the starting air system was aise isolatedduring the latended Iseletten of the left bank.
This conditten resulted in the Iselation af all startingair from the 2B 06, thus, asking it inoperable.
The Inoperability was identified on March 31, 1988. when i

an Egulpeont Operator noticed that the " Unit Avallable for Emergency" indicating Ilght was extinguished.
'

and the Technical Specificatten t. letting Conditten for Operation Action Requirement was laplemented.

The following corrective actless have been er are being taken:

1. Caution cards and labels explaining the piping discrepancies have been hung locally and in themain control rees.

2. The p & ID will be corrected to represent actual plant condittens.

3. OG avalllary ogulpment labels will have Byron part numbers.

' 4. The operating rounds procedure will require periodic checks af the " Unit Available for Emergency *Indicating Ilght.

5. Training programs will address the indicating Ilght.

Sieller events have not occurred prevlessly.

(20 _ 0 _ ,
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LICEN$rr EVENT REPORT ftrR) TEXT CONTINUATION| FACILITY MAPE (1) D0CKET NUPSER (2)
! tra NueeER f6)

/
_ paan e 3, l

Year
/j/,/

$eguential /,// Revision
*

f
// N*r /,/pA

/ H" ^ r-I _

arron. Unit 2 0 l 5 l 0 l 0 l 0141 Sl s ala Ol013 0 I O of 2 or elli TEXT
.

Energy Industry Identification System (E!!$) codes are identified in the text as [mm)
-

:

j A. PLANT C0felTIONS PILIOR 70 EVENT:
I

Event Date/ Time 1/29/na / 0a15
.

I Unit 2 PODE 1 power Omarattenn Ru power .,95__ RCS (AB) Temperature / pressure Normal Onoratina
-

i

j 8. OrteerpTION or EVENT:
;
'

; On March 29, 1308,
preparations were in progress to remove the 25 Olesel Generator (DG)[EK) left bank;

starting air system from service in order to reestr the left bank meistere seperater desta valve (25A1410);
which had been leaking by its seat. (

A licensed reacter operator reviewed the appitcable piping and !Instrumentatten Drewing (p & 10) E 54 sheet 45 to determine upstream and downstream isolatten points to
!safely permit the maintenance.

By clostag h lef t bank air receiver outlet valve 2$A1400, the left bank) air receiver (20G0158-70) would be isolated from the work area. By clostag the left bank starting airj valve. 20051828
the left bank starting air system would be isolated from the work area.

} eperability requires only one of the two starting air banks to be in service, therefore, no TechnicalDiesel Generator
j

Specification Lietting Canditten for Operetten Action seguirement (LCRAR) uma laplemented prior to .; laelating the left bank. At 2236 en March 23, 1300,
| 2541400 and 20081823. a non-licensed Egelpment Operater (ES) closed valves

4

; On Merch 31, 1300
at apprealmstely 0400, an EO informed the licensed Senter Reacter Operater shift Centroli

Reen Engineer (SCAE) that the "thilt Available for Emergency" indicating light at the 28 OG local centrol; panel was not illuminated.
There was no procedural requirement to periodically check the status of this;

Ifght, but the EO noted this abnormel conditten during a general laspection of the 06 local centrol panel|
This Indicating Ilght is illuutnoted if one of two starting air banks is pressurized, and one of two direct

.

{ current (DC) power supplies is energised. The SCRE tenedtately initiated a nuclear merk roguest to havei the problem investigated.
The initial investigstlen uns conducted by Electrical Malatenance techniciansi

and Indicated that the right starting air bank pressere switch, which provides an tapet to the " Unit!

Available for Emergency * indicating Ilght, mes defective. The left starting air bank was known to be out,ef service and depressorised for metatenance.a

The combinetten of a defective rtWit bank pressure switch'

and a left bank out of service conditten emplained the doenergised ladicating Ilght. Therefore, the LC0AR
was not entered, since the problem appeared to be an indicatten fallere unrelated to 06 operability.
Subse nent Investigetlen determined the pressere switch to be la satisfactory merking conditten.

4'
On March

| 31,1988 at gT30, a neo-Itconsed Technical Staff Engineer joined W lavestigetten. Following a
pressere check of both starting air banks en the 25 06, the Techalcal Staff Engineer concluded that both

j starting air banks were depressorised to atmospherte pressere. At 9815 the engineer nettfled the SCRE of
4

this conditten.
The SCE tamediately initiated "LC04R Electrical Power Systems AC Sources Tech Spec LCO; 3.5.1.1 Operating precedure" (LCRAR 230$ 8.1.1-la) for the 28 OG inoperablilty.

i
4

i
Investigatten continued to determine the cause of the depresserlaation of both starting air banks. The
Investigetlen revealed ht the actual air bank piping arrangement did not agree with the p & 10 piping

| arrangement.
Specifically, the p & 10 shows valve 20G5102B isolating air from the left bank starting air'

system (2000155.-79)
at the engine. In actuality, valve 2005182B Isolates the right bank starting air

system at the engine. Therefore, when the E0 closed 20G51828 en March 23, he actually (selated right bank
,

; starting air from W OS. When he closed 2$A1400, he isolated left bank starting air from the OG.
i At this

point the 25 OG became inoper1sble, since nelhr bank of starting air was available to start the DG.,

.

J

s (2g15M/0296M)

i



LICENSEF EVENT REPORT (LER)TEXT EONTINUAff0NFACitITY NAME (I)
DOCKET NUMBER (2) LER wupers (si

jj/j/
Sequential

/j/j/ Revision _
_ p,o, , n ]Year //

f :// M ^r ///
Number _ javran. Unit 2

0 i s I 0 1 0 1 0 1 41 si E ai8 o|013 _ oIo of 3 or or ,
IEKT

Energy Industry Identification Systen (EIIS) codes are identified in the text as ta )
.

8. DEscalPff0N OF EVENT 3 x
(Continued)

At 1315 en March 31, 1968.
the actum1 air start piping arrangement had be

been restored to service, the 2B 06 had been declared operable and LCOAR en verffled, the right bank had
were no other systems or components inoperable prior to this event that contrib t d t200$ 8 1 1 l. . - a was esited. There

ue o the event.
From 2236 en March 29,1988, until 0815 en March
Technical Specification LC0hR was not satisfied. 31, 1998, the 28 DG was inoperable and the appropriate

10CFR50.73(a)(2)(1)(3) as a vietatten of the plant's Technical 5pecificattensThis event is reportable in accordance with
.

C. cautr or Ewwf_:

The Intemediate cause of this event was an incorrect representation of the sta ti454 sheet 40.
The rest cause of the errors in the drawing is ladeterminate. ng air piping en p & IDr

the left bank starting air receiver (20001&TD) feeding starting air valve 20E1425The subject p & 10 shows
starting air receiver (IDGBl&TC) feeding starting air valve 20G51838. , and the right bank
20081 5 T9 feeds valve 2D5 1838, and 29001$5-TC feeds valve In the actual piping arrangseent.

20051025.
banks of air start piping are buried in concrete, thecofere, the ID had ne soy te verifSections of both the left anW.rtghtbetween the receivers and the engine. y the connections
esintenance isolatten points that resulted in Inoperability of the 28 OE.The p & 10 was used by the licensed reacter operator te determine

D. RAFEYY =' Y1f M t

There were ne safety consequences as a result of this event.

dwetag this event and could have supplied emergency electrical power to Unit 2 if requiredThe 2A diesel generster was fully operable
both Unit I diesel generators were fully operable and could have been electrically crosstled tIn addition,.

required. o Unit 2 if

Malatenance personnel were not endangered dveing this event, because the work area wasfrom sources of pressurised air. coupletely isolated

E. tomattTIvr acTItuts:

The following corrective actions were taken er are planned to prevent reeceverence of this event
.

1.
The IA,18, and 24 diesel generator starting air systems were reviewed for similar discrepancies
No problems were identified en the Unit I diesel generators. .

piping was found to be stellarly miscopresented on p & 10 b le sheet 48.The 2A diesel generator starting air
2.

Caution cards suplaining the discrepancy between the actual starting air piping, and the P & ID were
hung en the OS local centrol penet switches, the main control board switches, and the air receiversfor the 2A and 25 diesel generators.

3.
Labels were placed on all Unit 1 and Unit 2 diesel generater air recetwers with the correct
Egulpment part Nuu6ers (EpNs), and a statement emplaining which side of the engine each receiverfoods.

1
(2915M/0206M)
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! LICENSEE EVENT REe0ET (LER) TEXT CONTIMJATIONFACILITY N4f( {l)
DOCKET NUPSER (2) Lte NUISER f61

Paos (3); Year '

g// Sequential
g//

" & r
Revisioni

/ >"r / )i avran. Unit 2 0151010 l 01 di El 5 aI8 0IOI3 O l0 of 4 or off

i

!TEXT

Energy Industry Identificatten System (Elis) codes are identified in the text as tus)
-

s .
"

ComarPTIVE ACTf0NS - (Continued) {
E.

'

l t

4
A de, sign change roguest has been submitted to change the P & 10 to match the actual r

I

i

starting air piping. Action Item Record (AIR) M54-Z25-88-0078 outing of the1

f
will track completten of the changes. |

5.
Centrol switch labels for all aunt 1tary egulpment en the OG local centrol panels will be changed ti indicate the Byron EPNs.

while the p & 10s for the ausfilary equipment show Byron EPNs. Currently, the labels have numbers assigned by the equipment supplier,{ o

{
M S4 N wt11 track completien ef this itea.any egulpment confusion when future out of services are implemented on SE ausfilary egulpmentThis corrective action will prevent;

AIRi .

,'

4 6.
A temporary procedure change to the E0 rounds procedure has been tuplemented to direct the E0j

j check the status of the " Unit Avellebte for Emergency" Ilght en a shiftly basis. s to

{ precedure change, which includes this additten, has been submitted. A permanent

ensure the permanent procedure change is completed. AIR 0" ' ''" "" ^"Fg wi l l
i

; 7.
} A tratalag revisten request will be submitted to include en onplanatten of the " Unit A ellabl

Emergency" Ilght la the 50 and the Itcense tratalag programs to essere operator understanding of th
v e for;

meaning of the states light.
A regetred reading pechage wt11 he teamed to all licensed and

e

Egulpment Operator pereennel to ensere an understandtag of the indicatten en a short term basis{
AIR 8454-225 48-4077 will track the completten of this ites.3

.

F. PREVISIS GCE1AREE ES

LEn naaEEn ung
i

ISIE

G. co weimlT FAlt1EE R& tat
.

t

; a) HMafACTtBER tubEELATIM DERIEL IsanER NG PART BanER

Not Applicable
+
4

!
4

I

\'
| b) REMTS GF M SEAADt2 l
'

i
< Not Appitcable
!. i

.

l<

c) ERTS W IRE SEAEDif
1

; Not Appitcable
<

'
$
3

.

j
i

! t
(reisweroen)

4

W

4
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EG09 D/G DIFFERENTIAL OVERCURRENT TRIP

TYPE: GENERIC, NRB

A) 1A D/G
B) IB D/G

' CAUSE: GROUND BETWEEN DG AND OUTPUT BREAKER ACB 1413

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
20E-1-4030 DG01, DG02

PLT STA: DIESEL GENERATOR IN OPERATION

.

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED DIESEL
GENERATOR WILL DEVELOP A GROUND BETWEEN THE GENERATOR AND
THE OUTPUT BREAKER. ANNUNCIATOR 21-C9 (22-C9) "DG 1A (IB)
GROUND" WILL ACTUATE. THE GROUND WILL RESULT IN A

O DIFFERENTIAL CURRENT CONDITION. THIS WILL TRIP THE DIESEL
- GENERATOR AND ITS ASSOCIATED OUTPUT BREAKER (ACB 1413 OR

1423). ANNUNCIATORS 21-A9 (22-A9) " BUS I41 (142) DG 1 A (IB) FD BRKR
1413 (1423) TRIP, 21-D8 (22-D8) "DG 1 A (IB) DIFF LOCKOUT /OVERSPEED"
WILL ACTUATE. OTHER ANNUNCIATORS WILL RESPOND ACCURATELY
TO THE TRANSIENT.

IF THE DIESEL GENERATOR IS POWERING THE ASSOCIATED BUS THEN
ALL BUS LOADS WILL DE-ENERGIZE.

THE SIMULATOR MUST BE RESET TO RECOVER FROM THIS
MALFUNCTION.

EVENTS: NONE

.

i

10
|
;

--

I
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS |

|

FW01 MAIN FW PUMP FAILS TO START / TRIP (MOTOR)
FWO2 MAIN FW PUMP FAILS TO START / TRIP (TURBINE) )
FWO3 START-UP FEED PUMP FAILS TO START / TRIP
FWO4 MAIN FW OIL PUMP FAILS TO START /rRIP I
FWO5 TURBINE DRIVEN MFP CONTROL VALVE FAILURE
FWO6 TURBINE DRIVEN FW PUMP SPEED CONTROL FAILURE I
FWO7 FW PUMP SPEED CONTROL OSCILLATES 1

FWO8 LOSS OF FW PUMP SPEED CONTROL j
FWO9 S/G FW CONTROL VALVE FAILURE
FW10 FW REGULATION BYPASS VALVE FAILURE
FW11 FW TEMPERING LINE ISOLATION VALVE FAILURE
FW12 FW PREHEATER BYPASS VALVE FAILURE
FW13 FWISOLATION VALVE FAILURE
FW14 FEED LINE BREAK BETWEEN FWOO9 & CONTAINMENT
FW15 MAIN FW PUMP SHAFT BREAK
FW16 FW HEADER PRESS TRANSMrlTER FAILURE

~

FWl7 HEATER DRAIN TANK LEVEL CONTROLLER FAILURE
FW18 FW HEATER TUBE LEAK (17)
FW19 FW LINE BREAKINSIDE CONTAINMENT

~FW20 FW LINE BREAK OUTSIDE CONTAINhENT
FW21 S/O TEMPERING LLNE RUFTURE
FW22 CONDENSATE PUMP FAILS TO START / TRIP

O FW23 FW HEATER BYPASS VALVE FAILURE (ICB025)
FW24 FAILURE OF AF SUCTION PRESSURE TRANSMTITER
FW25 GLAND STEAM CONDENSER MALPUNCTION
FW26 MAIN FW REG VALVE SEAT LEAKAGE
FW27 FW HEATER TUBE LEAK (11 DC)
FW28 FW HEATER TUBE LEAK (11)
FW29 FW HEATER TUBE LF.AK (12)
FW30 FW HEATER TUBE LEAK (13)
FW31 FW HEATER TUBE LEAK (14)
FW32 FW HEATER TUBE LEAK (15 DC)
FW33 FW HEATER TUBE LEAK (15)
FW34 FW HEATER TUBE LEAK (16)
FW35 HEATER DRAIN PUMP FAILS TO START / TRIP
FW36 LOSS OF CONDENSER VACUUM
FW37 HOTWELL LEVEL COffrROLLER FAILURE (CD037) i

'FW38 HOTWELL LEVEL CONTROLLER FAILURE (CD038)
FW39 HOTWELL LEVEL CONTROLLER FAILURE (CD039) |

FW40 HOTWELL LEVEL CONTROLLER FAILURE (CD040)
FW41 FW ISOL AUX RELAY FAILURE (TRAIN A) i

FW42 FW ISOL AUX RELAY FAILURE (IRAIN B)
FW43 AUX FW PUMP FAILS TO START / TRIP (MOTOR)
FW44 AUX FW PUMP FAILS TO START / TRIP (DIESEL)
FW45 AUX FW VALVE FAILURE
FW46 AUX FW LINE RUPTURE
FW47 FW PUMP SUCTION HEADER BREAK

O
1

m



--

FW01 MAIN FW PUMP FAILS TO START / TRIP (MOTOR)

TYPE: DISCRETE, RB

,

CAUSE: FAULTY OVERCURRENT (550/551) RELAY ACTUATION

REF: 20E-1-4030 FW01
20E-1-4030 FW36

PLT STA: MOTOR DRIVEN FEEDWATER PUMP IN OPERATION

EFFECTS: MAIN FEEDWATER PUMP 1FW0lPA BREAKER WILL OPEN. PUMP
i

CURRENT INDICATION DECREASES TO ZERO, ANNUNCIATOR 16-Al "FW I

PUMP 1A TRIP" ACTUATES, AND THE CONTROL SWITCH TRIP LIGHT-
ILLUMINATES. MOTOR DRIVEN FEEDWATER PUMP 1 A LUBE OIL PUMP
IFWOIPA-B AUTO STARTS (IF C/S IS IN AFTER-START) AS LUBE OIL
PRESSURE DECREASES.

O FEEDWATER PUMP 1A DISCHARGE FLOW INDICATION DECREASES TO
ZERO AND FEEDWATER PUMP DISCHARGE HEADER PRESSURE
DECREASES. DEPENDING ON THE INITIAL PLANT CONDITION,
NORMAL FEEDWATER FLOW TO THE STEAM GENERATORS MAY BE
PARTIALLY OR TOTALLY LOST.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY
PLACING THE CONTROL SWITCH TO AFTER-TRIP. IF THE OPERATOR |

ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
IMMEDIATELY TRIP OPEN.

.

l

MALFUNCTION REMOVAL WILL RESTORE THE FEEDWATER PUMP
OVERCURRENT RELAY TO NORMAL.

.

EVENTS: NONE

:

O
2

_
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I,

i |

|

| ' FWO2 MAIN FW PUMP FAILS TO START / TRIP (TURBINE)
i |

!

| TYPE: GENERIC, RB

l
! A) IB MFP 1FWO1PB !

'

B) IC MFP 1FWO1PC

CAUSE: FAULTY DEVICE 1PS-FW191/192 (LOW LUBE OIL PRESS. SW.)

| REF: 20E-1-4030 FW25
! 20E-1-4030 FW26 !

20E-1-4030 FW33
20E-1-4030 FW34
20E-1-4030 FW54
20E-1-4030 FW55;

i

-

PLT STA: SELECTED MAIN FEEDWATER PUMP IN OPERATION

l EFFECTS: THE SELECTED FEEDWATER PUMP WILL TRIP AS INDICATED ON ITS
CONTROL PANEL. ANNUNCIATOR 16-B1(C1) "FW PUMP IB(IC) TRIP" l

ACTUATES. FEEDWATER PUMP TURBINE HP AND LP STOP VALVES CLOSE,

AND TURBINE SPEED DECREASES.

FEEDWATER PUMP IB(C) DISCHARGE FLOW INDICATION DECREASES TO
ZERO AND FEEDWATER PUMP DISCHARGE HEADER PRESSURE |
DECREASES. DEPENDING ON THE INITIAL PLANT CONDITION,
NORMAL FEEDWATER FLOW TO THE STEAM GENERATORS MAY BE i

PARTIALLY OR TOTALLY LOST. THE OPERATOR WILL BE UNABLE TO
RESET THE TURBINE WITH THIS MALFUNCTION ACTIVE. i

MALFUNCTION REMOVAL WILL RESTORE THE MAIN FEEDWATER PUMP
DEVICE 1PS-FW191/192 TO NORMAL.

EVENTS: 1) LER 06-02-88-001
2) LER 06-02-88-004
3) LER 06-01-88-004

4

; O
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LICENSEE EVENT REPORT (LER)
Facility Name (1)

Docket Number (2) Pane (31
Byron. Unit 1

O f El 01 01 01 41 51 4 1|of!0|3'

"aehometer Failure Caused Overs ::d frie of Main Feed Pumo Ranultino in Reacter TrinEvent Date (5) LER '^r (6) | Paeert Data (7) Other Facilities Involved felMonth Day Year Year S g :tial Revision Month Day Tsar Facility F _ l Docket Numberis1__ -x_
n

NONE of Sl Of 01 Of I lof 7 11 6 al a si s O l 0 14 0IO OIa 1 10 eis 01 st 01 01 01 I I
- -

OPERATING TMIS REPORT IS SUBMITTED PURSUANT TO TME REi)UIREMENTS OF 10CFR
f check ane er unre of the fellowinal fil)

1 20.402(b) 20.405(c) ]L 50.73(a)(2)(iv) ,_ 73.71(b)POWER _

20.405(a)(1)(1)
LEVEL

_, 50.36(c)(1) 50.73(a)(2)(v) _ 73.71( c)_ , _

20.405(a)(1)(ii) 50.36(c)(2) 50.73(a)(2)(vil) _, Other (Specify0 | 9 | s __
_

(101 _.,,,,,

20.405(a)(1)(lit) 50.73(a)(2)(l):

//////////////////////,//// ,,_ 20.405(a)(1)(lv) 50.73(a)(2)(li)
, 50.73(a)(2)(viii)(A) In Abstractj jj j ,,

50.73(a)(2)(viii)(B) below and in/////j//j' j//j//////j' j' ///j' //// _,,_ 20.a05(a)(1)(v) _ 50.73(a)(2)(iii) ._ ,50.73(a)(2)(x) Text)
/ // /

_,.,_

LICENEFr CONTACT FOR THIS LER f12)Name

TrtFDHONE NUISER

T. Tulon. Amat Sumerintr+ t Omeratina AREA CODE
Extmanian 2213 ei1IS 21 31 al l El di 411

~

C6re LETE ONE LIIE FOR EACH Ci-Wmf7 FAlltaar DEtCatern IN THIS REPORT (13)
e

CAU$E SYSTEM COMPONENT MANUFAC- REPORTABLE / CAU$E SYSTEM COMPONENT MANUFAC- REPORTA8LETuore TO NPRDS /j
Timre TO NPRDSX $l J l Tl Al C A I 11 2I 3 Y / | l 1 1 1 | |

#

1 I I I I i 1
1 ( l | I I l

$UPPLEENTAL REPORT EXPECTED f14)) Expected Month I Dav l Year
Subaission

lyes (If ven. ensalate EXPECTED StmNIssfou nATE) Yl IE)
1 || fI

* I

A85 TRACT (Limit to 1400 spaces, i.e. approximately fifteen single-space typewritten lines) (16)

Unit I was at 98 percent reactor power at 0431 en July 16, 1988, when the 18 Main Feedwater Pump (MFP)tripped.

Steam Generator (5/G) levels decreased due to the feedwater flow-steam flow mismatch.In spite
of licensed operator actions to reduce steam flow and increase feed flow.10 $/G 1evel decreased to thelow-low reactor trip setpoint at 043d.

An automatic reactor trip occurred and both Auxiliary Feedwater
Pumps automatically started. The licensed operators complied with emergency operating procedures and
brought the plant to a stable conditlen in Hot Standby at 0530. This report is submitted in accordance
with 10CFR50.73 (a)(2)(iv) due to the automatic safety system actuations.

The 18 MFp's precision tachometer failed.
The tachometer transmitted a constant increase speed output

signal to the turbine's automatic speed control circuitry. Turbine speed increased until it reached the
overspeed turbine trip setpoint and tripped.

The tachometer was repaired and 18 MFp operation was monitored during the subsequent Unit startup.Thepump was returned to service without incident.

A similar previous occurrence was reported in Unit 2 Licensee Event Report 87-009. 1

i

O
I

I

(0078R/0008R)
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LICENcFF EVENT REPORT (LER) TEXT CONTraniaTION
FACILITY NaME (1) DOCKET NUPSER (2) LEn Musers f61 Pan (3)

Year // // Revision/j/p/
Sequential

/g/p/ i,
/ "r / "r

Bvran. Unit 1 015l01010141514 81B 010l4 0 l0 01 2 or el 3
-

TEXT
-

Energy Industry Identification System (EIIS) codes are identified in the text as (xx]
A. ptANT raserTrnant patas To Everr

Event Date/ Time 7/16/as /_ 0434

Unit 1 #CDE 1 pamar On.ratian
Rx Power 1 ACS (ASJ Temperature / Pressure Normal Gaaratina

-

5. QQf21pTION OF EVENT:

There were no systems or compenants inoperable at the beginning of this event that centr h ted to theevent.
Unit 1 was at 98 percent reacter power at 0431 en July 16, 1908, when the le Msin reedwater pump

(MFP) ($J) turbine thrust bearing wear and the It MFP high discharge flew annunciators actuated in the maincontrol reen.
The 15 MFP tripped and steen generator ($/G) levels decreased due to the feedwater

flow-steam flow mismatch. The Nuclear Station Operator (N50) (licensed reacter operator) initiated a
Turbine Generator (TB] runback to 599 Megawatts *Tectric (fedel at a rate of 175 tede per minute and
maximised feedwater flow rete by increasing IC MFP speed and starttag an addittenal Condensate / CondensateBeester Pump (50).
1evel dropped to the low-low level reactor trip setpoint (40.SE).In spite of these actions, 5/E levels continued to decrease slowly and at 0434,1D 5/G

An automatic reacter trip occurred and
the 1A and 15 Auxiliary Foodwater Pumps (AFP) [5A] automatically started. A normal post reacter trip
Feedwater Isolation occurred when average reacter coolant temperature (T ,g) decreased below 564*F withthe reacter trip breakers open.

The 11 censed operators entered and complied with "Reacter Trip or Safety
Injection - Unit 1 Emergency Operating Procedure" (leEP-0) and " Reactor Trip Response - Unit 1 EmergencyOperating Procedure" (ISEP ES-4.1).

At 9436 the M50 manually isolated chemical and Volume Centrol System(C8] letdown flow due to T.,, decreasing below the ne lead value and the corresponding decrease inpressuriser level. Auxiliary feedwater flow rate was reduced and the T.,, reduction was stopped atappreminately 550*F. By 0450 T.,, returned to its ne lead value and letdown flow was established.

At 0451 the Feedwater Iselation signal was reset and the Startup Feedweter Pump was started and aligned tosupply feedwater flow to the 1/G's.
At 0523 the 18 AFP was stopped and at 0527 the 1A AFP was stopped,

since the pumps were no longer needed to maintain $/G 1evels.
Standby at 0530. Stable plant conditions were achieved in Het

This Licensee Event Report (LER) is submitted in accordance with 10CFR50.73 (a)(2)(lv) due to the automatic
Reacter Protection System and Engineered Safety Features Systems actuettens.

C. CAUSE OF EVENT: i

The cause of the event was the less of one Turbine Driven Feedwater Pump. The 18 Feedwater Turbine tripped
due to an overspeed conditten. The reedwater Turbine's Tach-PAK series 600 Precisten Tachemeter was found
to be defective. The tachemeter transmitted a constant increase speed signal to the turbine's speed
contre) circuitry. Turbine speed increased until it reached the overspeed tuttine trip setpoint at which
time the turbine tripped. The tachemeter failure was caused by the electrical shorting of a diede.

O. SAFETY ANALYSIS:
*

Neither plant nor pubile safety were affected by the event. All safety systems actuated as designed. The
AFP's actuated and provided feedwater flow to the steam Generators as designed. The plant was stablitesd
in Het Standby for investigatten of the MFP trip.

.

I
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LICENSEE EVENT REPORT fLER) TEXT CONTINUATION
IFACILITY NME (1) DOCKET NUPSER (2) LER NutGER (61

O Pace (3)Year /// Sequential /// Revisiont fff fff/// NA r /// u r_Bvran. bnit 1 0 | 510 l 0 I 0141 El 4 8I8 0Ie14 o|0 og 3 or | of 3
-

TEXT
Energy Industry Identification System (EIIS) codes are identified in the text as (xx]

.

EE. C0Aarf7IVE ACTIONS:

The tachometer was repaired by replacing two failed diodes and a resister and monitored for properoperation.

the 18 MFP to be monitored.The 1A Motor Driven Main Feedwater Pump was operated to conduct a Unit startup while allowing
service without incident. The monitoring indicated proper operation of the 18 MFP and it was returned to

No further corrective action is planned at this time.

F. PREVfout OcetmarNcft.

LER thaber LER Title

87-009 (Unit 2)
Manual teacter Trip in "z;1..: to Decrwesing Steam Generator tevels
Resulting from a Feedweter Pump Trip Due to a Defective Speed Control
Feedback Loop

*

G. C0pourMT FAf t tar DATA:

a) MMalFACTURER MifENCLATlRE PODEL NupeER MFG PART NupBER

AirPam Electronic Tack Pac Series 600 990-000-815
f
l

Controls Division Precision Tachemeter

.

I
I
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LICENSEE EVENT REPORT (LER) '

Fccility Name (1)
Docket Nunber (2) _ Pace (3) |

Byron. Unit 2
01 51 01 01 01 41 51 5 1|of|0

[ 'II 3

Nf0hHfbDC E0iifW HHH8 NREkukHN{0 A FEEDWATER PUMP TRIP AND FAILURE OF DIGITAL
,

\ Event Date (5) LER Nunber (6) Report Date (7)
Other Facl11 ties involved (8)Month Day Year Year /fj/j/ Sequential /,/,/, Revision Month Day Year Facility Names | Docket Number (s)

/// Nunber '/'// Nunber '

NONE 01 51 01 01 01 | | !OI2 11 2 81 8 8|8 0 1 0 11 010 1 1 1 01 si Of 0101 I I j

--- ---

OPERATING "
(Check one or more of the followino) (11)

1 20.402(b) 20.405(c) _ X_ 50.73(a)(2)(iv) 73.71(b)POWER
_

20.405(a)(1)(i) 50.36(c)(1) 50.73(a)(2)(v) 73.71(c)
_

_

LEVEL 20.405(a)(1)(ll) 50.36(c)(2) 50.73(a)(2)(vii)
_ Other (Specify

_ _
_

g g _

(10) 01 9I 4 20.405(a)(1)(lii) 50.73(a)(2)(1)
_ _

///,/ /,/,///,/,//,/,/// /,/, / 20.405(a)(1)(iv) 50.73(a)(2)(ll)
_ 50.73(a)(2)(viii)(A) in Abstract_ _

50.73(a)(2)(vill)(8) below and in_

_ /j'/////jj /j/j/j/j////j/j'// / / / /
_ 20.405(a)(1)(v) _ 50.73(a)(2)(lii) _ 50.73(a)(2)(x) Text)

_ _

LICENSEE CONTACT FOR THIS LER (12)
Name

TELEPHONE NtpSER

AREA CODET. Joyce. Assistant Superintendent OperatIno Est. 2213 8|115 2l 31 41 -l 51 41 All
COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBE 0 IN THIS REPORT (13)

_

CAUSE SYSTEM COMPONENT MANUFAC. REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE
TURER TO NPRDS TURER TO NPRDSX J|J l | |V Mla 12 13 Y | 1 | | 1 | 1

1 I I l i I I | | | | | | |
SUPPLEMENTAL REPORT EXPECTED (14) Expected Month | Day I Year

Submission
71Yes(ifyes,caeleteEXPECTEDSUBMI55!0NDATE) l NO '

~

110|31If818
ABSTRACT (Limit to 1400 spaces, i.e, approximately fifteen single-space typewritten lines) (16)

On February 12,1988, at 1804 hours with Byron Unit 2 in power operation (Mode 1) at 94% power, the 2C |

feedwater pump tripped on overspeed. Efforts to shed load were unsuccessful due to failure of the digital |

electrohydraulic control system to respond properly in the automatic mode. This resulted in loss of
inventory in the steam generators and a reactor trip on low steam generator level. All safeguard actuation
features functioned as designed. The feedwater pump trip was due to a failed serwovalve which allowed the
feedwater pump turbine high pressure governor valve to fall open. This caused the pump overspeed and
trip. The defective serwovalve was replaced. There have been previous reactor trips due to feedwater punptrips.

.

J'
|
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LICENSEE EVENT REPORT (LER) TEXT CONTINUATION !

FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (6) Paoe (3)
Year ///, Sequential /// Revisionf7 ff//j/// N&r / Nunber

8vron. Unit 2 0 1 5 1 0 1 0 1 0 1 41 51 5 8I8 - 0|011 - 010 01 2 0F 013} TEXT
Energy Industry Identification System (E!!S) codes are identified in the text as [xx]

'

A. PLANT COlWITIONS PRIOR TO EVENT:

Event Date/ Time 2-12-88 / 1804 *

Unit 2 MODE 1 Power Operations Rx Power 945 RCS[AB) Temperature / Pressure Nornel Operatine
-

,

:

8. DESCRIPTION OF EVENT:
,

On February 12, 1988, at 1804 hours, Byron Unit 2 was in power operation (Mode 1) at 94 percent power.The
Olgital Electrohydraulic (DEN)[TG) control system was maintelning the turbine generator at 1070 Mbie in Auto
with impulse and Speed feedback loops "IN" and Megawatt Feedback loops "OUT". At this time the 2C Turbine| Oriven Feeduater pump (FW)[5J) tripped due to overspeed. The Nuclear Station operator (NSO, Licensed) '

correctly initiated a runback of the Main Turbine Generator (TG)[T8]. The rang was prograuned for 2000
feen / min to 559 fede per Byron Operating Procedures.

; and load only dropped 60 fBde and held at 1014 PGde. The DEH Computer did not execute the runback properlyI
The operator depressed the " HOLD" button and the ranp !

'

was re-initiated in the manual control mode. The Turbine Generator runbact was not sufficient and a " low!

low" level in the 2C Steam Generator caused a reactor trip. The Unit was maintained in Mode 3, Hot .
Standby, until initial investigations of the turbine runback failurv and feedwater pop trip were
conducted. The NRC was notified at 1853 hours on 2/12/88.

Unit 2 was brought back on line using the 28 Turbine Driven Feedwater pump in place of the 2C Feedwater
The high pressure governor on the 2C Feedwater puup was manually isolated upstream to allowpump.

monitoring of the 2C Feedwater pump governor valve without affecting pump operation. The governor valve's
servo-actuator valve was replaced and was being monitored at seven different points by a strip chart
recorder.

All safety systems responded as required. No other systems or components were inoperable prior to this
event which contributed to this event. All operator actions were correct. This event is reportable
pursuant 10CFR50.73 (a)(2)(lv).

On 2/22/08, at 0130 hours, Unit 2 was in Mode 1 at 86 percent power when the liigh Pressure Governor valve
on the 2C Turbine Driven Feedwater Pump opened. The valve was being monitored following the replacanent of
the servo-actuator valve, and the steam supply was manually isolated. The Unit experienced no adverse
affects from this occurrence.

C. CAUSE OF EVENT:

The cause of the 2C Feedwater pump trip on February 12, 1988, was found to be a failure of the serwovalve !
on the High Pressure Governor Valve. The High Pressure Governor Valve on the Feedwater Pumps are only used
at startup and shutdown. When the servovalve failed the High Pressure Governor Valves failed open causing
the Feedwater Turbine to overspeed and trip. The servovalve has been sent to the manufacturer for a
failure analysis to determine the root cause of the failure. A supplemental report will be issued when the
results of this analysis are known. *

4

I I
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LICENSEE EVENT REPORT (LER) TEXT CONTINUATION
FACILliY NAME (1) DOCKET NUPRER (2) LER NUPRER (6) Page (3)

Year /,/,/ Sequential f/j/j/ RevisionT/j/ Nueer /// Nueer
8vron. Unit 2

| TEXT
0 | 5 1 0 1 0 l 0 1 41 51 5 8|8 - 010|1 0 10 01 3 0F 01 3-

Energy Industry Identification System (E!!S) codes are identified in the text as [xx]
C. CAUSE OF EVENT: (Continued)

The Feedwater. pump trip required the Unit 2 N50 (licensed) to initiate a turbine runback which did not
occur as planned. Previously, changes were made per Westinghouse lastructions and in accordance with the
Station's software control program to the DEN computer, in order to fine tune the main turbine governorvalve operations.

These changes were made to minimize load swings during governor valve testing. One of
the changes made to the DEH computer involved reducing the deadband for the impulse pressure Feedback loop
by adjusting some of the computer gains. Basically, this loop looks at a calculated inpulse pressure. If
the difference between the calculated lapulse pressure and the actual impulse pressure is too great the OEH
computer rejects the ispulse pressure loop and stops the unit at that power level. The turbine runback,
initiated after the 2C Feedwater Pimp trip, dropped electrical output approximately 60 Pue when the gain
value between calculated and actual impulse pressure was exceeded, halting the runback. The runback wascoupleted manually.

On 2/22/88 the failure of the replacement serwovalve was determined to be the cause of the High Pressure
Governor Valve opening. In this event there were no adverse affects to the Unit due to the fact that steam
to the High Pressure Governor Valve was isolated. The serwovalve was found to have a defective coll,with
high internal resistance. In the first event the cause of the serwovalve failure was not apparent.

D. SAFETY ANALYSIS:

All plant safety systems actuated and performed as designed. The reactor tripped on Low-2 level on the 2C
Steam Generator. The Manual Turbine Generator runback was still available to rumback the Turbine.

E. CORRECTIVE ACTIONS:

The serwovalve was replaced on the 2C Feedwater Pump High Pressure Governor Valve after the 2/12/88
occurrence. The second High Pressure Governor Valve failure was being monitored and examination of the
strip chart recordings showed that the serwovalve was again malfunctioning but with a different mode of
failure. The serwovalve was again replaced after the 2C Feedwater Pump was taken off line, and the 2A
Motor Driven pump was put into service. The 2C pump was monitored following component replacement, and
will continue to be monitored when it is returned to operation to ensure proper operation. The DEH problem
was resubmitted to Westinghouse Corporation for reevaluation. In the interim the gains in the DEH computer
will be returned to their previous values. Subsequent valve tests have been conducted with satisfactory
results.

F. PREVIOUS OCCURRENCES:

Previous reactor trips due to Feedwater pump trips were reported in the following LER's.

LER NUPSER TITjg
454/85-061-01
454/07-018-00
455/87-009-00

G. COMPONENT FAILURE DATA:

a) MANUFACTURER NOPENCLATURE MODEL NUPSER MFG PART NUPRER
Moog Serwovalve A076-185 1161

Moog Model 760
b) RESULTS OF NPRDS SEARCH:

No pertinent information found during NPROS search.

(1917M/0206M) 4591 8/88
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LICENSEE EVENT REPORT (LER)
| Facility Name (1)

Docket Number (2) Pane (3). Evron. Unit 2
T 01 El 01 01 01 41 51 5 1..|of!0|4i

Title (4) g d @ 8) 4.he@ r g ,0ve to Improper Isolation of Electrohydraulle Control Fluid Supply\ Event Date (5) LER " " 7 (61
Renart Date (7) Other Facilities Involved (8)Month Day Year Year Sequential Revision Month Day Year Facility " m | Decket M r(s)

unur el El el el of I IOI5 e is aIa si a s i e 14 aIe eIa al 3 al a of El el of of I I
""~ -.

EEAN THIS REPORT !$ $UUNITTED PURSUANT TO THE REQUIREMENTS OF 10CFR
(Check ano or anre af the fallowinal (11)

,
_

1 20.402(b) 20.405(c) .1_ 50.73(a)(2)(iv) 73.71(b)POWER
20.405(a)(1)(1) 50.36(c)(1) 50.73(a)(2)(v) 73.71(c)

._,

LEVEL

e|e|4 _ 20.405(a)(1)(ll) 50.36(c)(2) 50.73(a)(1)(vii)
_ Other (Specify

_
_

; (101 _

20.405(a)(1)(lii) 50.73(a)(2)(1) 50.73(a)(2)(viii)(A) in Abstract
"

///j//////,/////////////////, 20.405(a)(1)(iv) 50.73(a)(2)(ll) 50.73(a)(2) hill)(0) below and in

_

4 _,

//j//////}//////////////////', _ 20.405(a)(1)(v) 50.73(a)(2)(lii) _ 50.73(a)(2)(x) Text)

Name LIr m ar CONTACT FOR THIS LER f121

TELEstWIE taaeER

M Snow. a - latarv Assurance ' ~ .7fsar AREA CODE
F=4 - lan n== a11|5 21 31 4) 1 El 41 dit

CG,w LETE GIE i fur FOR rat'ne cggpassur FAftunt W- __ Ig yggf5 Eirumi (131CAUSE SYSTEM COMPONENT
_ *

MhMUFAC- REPORTA8LE CAUSE SYSTDI COMPONENT MhMUFAC- REPORTA8LETimre 7019RD5
I I I I I I I Tiers TO HPRD5

I I I I I I I
,

I l i I I I I '/ I I I i l I iSUPPLummAL i14) Espected Month I Dav | Year
Submission

lyes (If vos. commlete EXPECTED c m I55foN IWLYC) 51 IdB "t' (
l |1 i iABSTRACT (Limit to 1400 spaces, i.e. appreminately fifteen single-space typewritten lines) (16)

On Apell 27, 1908,

to permit operation of the MFP, and the pump was started and placed in service.an out-of-service condition on the 2C Main Feedwater Pump (MFP) was temporarily lifted
On May 6 a licensed

reactor operator (NS0) noted that the temporary lif t was due to empire en that day and requested a
disposition from a licensed senter reactor operator ($CRE).

The SCRE directed the NSO to terminate the
temporary If ft by returning the equipment to its original out-of-service condition.

Both the $CRE and the
N50 incorrectly believed that returning the valve IIsted on the temporary lift paperwork to its
out-of-service closed position would not affect the operation of the 2C MFP. At 1214 en May 6 with Unit 2
at 94 percent power an Egvipment Operator closed the valve. which isolated electrohydraulle (EH) fluidsupply to the 2C MFP.

At 1215 the 2C MFP tripped due to low EH fluid pressure. Steam generator levels
!lowered rapidly and the NSO manually tripped the reactor in anticipation of an automatic trip.Operator

actions taken following the reacter trip were correct, and stable plant conditions were achieved in Hot i

Standby at 1330. {

Several causes contributed to the improper closure of the EH valve. The'NSO and the SCRE committed
i

cognitive personnel errors by falling to recognise the conseguences of the return to out-of-servicecondition. !
Both individuals made incorrect assumptions regarding system design without reference to systemdrawings.

The administrative procedure for contrel of temporary lif ts contributed to the personnel errors.

The Operating Department personnel involved in the event have been interviewed and specific performance
weaknesses have been discussed. Administrative procedures will be revised appropriately to minimizerecurrence.

i There have been no previous similar occurrences of this event.
4

|
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LICENSEE EVE.NT REPORY ftER) TEXT CONTINUATION
__

FACILITY NANE (1)
DOCKET NUleER (2) LER NUPSER f6) Paae (3)

/j/j/ Sequential /// RevisionYear
j// ff//,// Number Number

8vron. Unit 2 0 1 5101010141515 8|8 010l4 0 l0 0|2 0F 0 14TEXT
-

Energy Industry Identification System (Ells) codes are identified in the text as (xx)
-

A. PLANT C0feITIONS PRIOR TO EVENT:

Event Date/ Time 5/6/88 /_ 1216

Unit 2 MODE 1 Power Omeration Rx Power 1 RCS [A8) Temperature / Pressure Normal Oneratina
-

8. DESCRIPTION OF EVENT:

On April 9,1988, at 1152 the 2C turbine driven Main Feedwater Pump (MFP) (SJ) was removed from service in
order to replace the servo valve on the Low Pressure Governor Valve (2EW50498). The position of 2EW50498
had been oscillating abnormally, and its serve valve was believed to be the cause. Estabitshment of the
maintenance out-of-service boundary was accomp11shed by closing the Electrehydraulic Control Fluid SupplyValve (ZEW50588) [JJ).

The serve valve was replaced but could not be tested te verify satisfactory
operation because the internal components of ZEW 50498 had been damaged during the valve's escillations.
Theref eri, the out-of-service condition could not be administrative 1y cleared by completing the requiredvalve testing.

Complete repair of 2EW50498 will require that the main condenser be at atmosphericpre'sure.
,

Dee to feedwater piping vibration and flow control problems associated with the operation of the 2A motor
driven MFP, the starting of the 2C turbine driven MFP was pursued. At 1730 on April 27, a Temporary Lift
on the out-of-service was authorized by the Unit 2 Shift Foreman (licensed Senior Reactor Operator) to
permit operation of the 2C MFP using steam supplied from the main steam header ($8] via the Migh PressureGovernor Valve.q

Valve 2EW 50588 was opened and the 2C MFP was started and aligned to supply feedwater tothe steam generators.
The 2A meter driven MFP, which had been supplying feedwater, was stopped. The 28

curbine driven MFP continued to operate with steam supplied to its turbine from a Motsture Separator
heheater via its low Pressure Governor Valve, which is the normal steam supply for the MFP turbines at highpower levels.

On May 6,1988, a Unit 2 Itcensed reactor operator Nuclear Station Operator (NS0) noted that the Temporary
Lif t on the out-of-service for valve 2EW50498 was due to expire en that day. The NSO delivered the
Temporary Lif t paperwork to a licensed senior reactor operater Shif t Centrol Room Engineer (SCRE) to obtain
a decision as to whether the Temporary Lif t should be extended or terminated by restoring theout-of-service.

The SCRE returned the Temporary Lift paperwork to the NSO and directed him to terwinate
the Temporary Lift by returning the egulpment to an out-of-service condition.

Both the SCRE and the NSO
believed that the out-of-service would only affect 2EW50498 by closing 2EM-50588, however, in actuality
the closing of 2EW 50588 aise isolates fluid to the High Pressure Governor Valve which was supplying steam
to the 2C MFP turbine at the time.

~

The NS0 directed an egulpment operator (E0) to restore the
out-of-service.

At 1214 on May 6, 1988, with Unit 2 at 94 percent power, the E0 closed 2E4 50588 as instructed. Shortly
thereaf ter the "Feedwater Pump Turbine 011 Pressure Low" annunciator actuated in the Control Room. This
annunciator alarms due to either low lubricating oli pressure or low electrohydraulle (EN) fluid pressure.
The NSO contacted the E0 by radio immediately to notify him of the alarming condition. Simultaneously the
E0 heard the 2C MFP turbine speed decreasing and tried to open 2EW50580.

I
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LICENSEE EVENT REPORT (LER)TEXT CONTINu& TION
. _ _ .

FACILITY NANE (1) DOCKET NUPSER (2) LER NUPSER f 6); Paan m
Year j/// Seguential //j/ Revisionj

ff ff/// Number /// Number
Svren. Unit 2 0 1 5 1 0 1 0 1 0 l dl El 5 ala - 01014 - 0 10 01 3 0F of 4!TEXT

Energy Industry identification System (EIIS) codes are identified in the text as (xx]
e. DEscarPTION OF EVENT: (Cor s,inued)

At 1215 the "Feedwater pump 2C Trip" annunciator actuated. The N50 initiated a preset main turbine (TB}
runback to 559 Megewetts-electric (MWe) at 175 MWe/ minute. At 1216 narrow range levels in all stem-

generators (5/G's) had decreased to the low alarm setpoint. N SCRE selected manual governor valve fast
action to more rapidly runback the main turbine because the preset runback did not seem to be operating asexpected.

Narrow range levels in all S/G's continued to decrease.
trip the reactor when narrow range S/G 1evels dropped to 20 percent.The SCRE directed the N50 to manually

At 1216 the N50 manually tripped thereactor and an automatic turbine trip followed.
" Reactor Trip or Safety Injection Unit 2 Emergency Precedure" (20Ep-4).N Centre) Room operators entered and complied with

N 2A and 28 Auulliary Feedwater
Pumps (AFP's) (BA) automatically started due to the low low 5/G 1evels resulting from the feedwater st
flow mismatch and indicated level shrink on the trip. eam-

At 1217 a Feedwater Iselation occurred due to the
expected decrease in Average Reacter Coolant Temperature (T.,g) to its low setpoint coincident with the;
reactor trip.

The 2C 5/G Power Operated Relief valve (p0RV) opened fully and remained open untti the N50
placed its controller in manual and fully closed it at 121g.

At 1245 the Feedwater Isolatten signal was reset, the Startup Feedwater pump was started, and a flow path
from the Startup Feedwater pump to the 5/G's was estabitshed.

At 1308 the 28 AFP was stopped and at 1323the 2A AFP was stepped.
Stable plant conditions were achieved at 1330 with Unit 2 in Het Standby (Mode3).

Operator actions taken following the reactor trip were correct and contr%ted to the safe conclusionof the event.

This event is reportable in accordance with 10CFR50.73(a)(2)(lv) due to the manual actuation of the ReactorProtection System.,

C. CAUSE OF EVENT:

The cause of the reactor trip was the manual actuation of the reacter trip switch on the main control boardby the N50.
The N50 manually actuated the trip due to downward trending low narrow range 5/G 1evels in

anticipation of an automatic reacter trip.
N low narrow range S/G 1evels were caused by the tripping of

the 2C MFP while the plant was at 94 percent power, which resulted in a steam flow-feed flow mismatch.
Contributing to the low levels was indicated level shrink caused by the operator initiated main turbinerunback.

The 2C MFP trip was caused by the E0 when he closed 2E 4 50500, which isolated the EH control
fluid supply from the High pressure Governer Valve. This caused the governor valve to close and block all,

steam flow to the 2C MFP turbine. N cause for the leproper opening of the 2C PORY was not determined
af ter extensive trookiesheeting by Maintenance department technicians, and the valve was declared operableon May 11, 1988.

N main turbine runback was determined to have been responding properly to the event.

Seve'ral causes contrNted to the improper closure of 2EN50580.
The licensed N50 and SCRE committed

cognitive personnel errors by failing to recognise the conseguences of the return to out-of-servicecondition.
The N50 and SCRE directed the operation of plant equipment without fully understanding theimpact of that operation.

Both individuals believed that the closing of valve 2EW50588 would only isolate
the EH fluid supply from the Low Pressure Governer Valve, and that the High pressure Governor Valve would
remain unaffected and permit uninterrupted operation of the 2C MFp. Their belief was based on an incorrect
assumption that the affected portion of the MFp EH system is designed similarly to the Main Turbine EH
system where individual EH isolatten valves are provided for each governor valve. Neither operator
consulted piping system drawings to verify that the return to out-of-service could be performed without
seriously impacting plant operation. There were no unusual characteristics of the plant environment that
contributed to the personnel errors.,

i
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tfCENSEE EVENT REPORT fLER1 TEXT CONTINUAT10N
_

FACILITY NAM (1) DOCKET NUteER (2)
, EMUPEER (6) Paae (3)
i Year j/j/j/ Sequential /j// Revision

/// Number /j//j Number
Svron. Unit 2 0 | 5 1 0 1 0 1 0 l 41 51 5 e18 0I014 - 0 10 01 4 0F 01 4

-

; TEXT
Energy Industry Identification System (EIIS) codes are identified in the text as (xx]

; C. CAUSE OF EVENT: (Continued)

:
;

i Byron Administrative Procedure " Administrative Requirements f'or Temporarily Lif ting 005 Cards and/or
Placing Equipment in Test" (BAP 331-1) provides direction and responsibility for the initiation andj termination of Temporary Lifts.

.

the termination of a Temporary Lift.It does not require licensed senior reactor operator (SRO) involvement for1

I was not required to document his approval of the proposed action.Although the NSO tavolved the SCRE during this event, the SCRE still
Additionally BAp 331-1 does not require

a thorough review of the effects that a return to out-of-service condition may have on operating plant*

equipment. as would be required for the initial out-of-service per " Station Equipment Out-of-Service'

Procedure" (BAP 330-1). !i
I

D. SAFETY ANALYSft:,

.

;
Neither plant safety nor pubile safety were affected by this event.*

systems operated properly to stalaise the conseguences of the plant trip.All Engineered Safety Feature (ESF)
Although the 2C S/G PORV opened

and remained open until placed in manual and closed, this caused only a minor Reactor Coolant Systemj
cooldown to approximately 551"F and briefly delayed the achievement of stable plant conditions.'

The more
severe condition of a MFP trip at 100% reacter poner would only have accelerated the pace of events, andj plant /public safety would have remained unaffected.

'

!
; E. enmarrTIVE ACTIONS:
$
j

In order to permit continued operation of the 2C MFP using the High pressure Governor Valve, an Onsitej
Review was completed to clear the out-of-service that required the closing of 2EH-50588.;

This action
eliminated the need to operate the 2C MFp with a temporary lift condition in effect.'

,

The 2C S/G PORV was initially isolated by closing its manual isolation valve, and the associated Technical
j
j

Specification Limiting Condition for Operation Action Requirement was satisfied.
| When troubleshooting

efforts failed to identify any component failures, valve operability was verified and the valve was
declared operable at 1212 on May 11, 1988.,

The Operating Department personnel involved in the event have been interviewed and specific performance
4

weaknesses have bef 3 discussed. I

| The BAp 331-1 will be revised to include:
i

; 1. SR0 responsiblilty for the termination of Temporary Lifts.
I 2.

A caution statement to ensure the conduct of a thorough technical review prior to returning
temporarily lif ted egulpment to an out-of-service condition.4

3.
A requirement for Onsite Review of Temporary Lifts whose duration exceeds five working days.3

!

| The " Operating Shift Turnover and Relief Administrative Procedure" (BAP 335-1) will be revised to require Shif t
} Engineer (licensed SR0) review of Temporary Lift packages each shif t. Completion of the procedure revisions istracked by Action Item Record 454-225-88-0117.

; F. PREVIOUS OCCURRENCES:t

NONE

i
j G. COMPONENT FAILURE DATA:

! Not Appilcable
|

I (0011R/0002R) I
5

l
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|

FWO3 START-UP FEED PUMP FAILS TO STARTfrRIP

|

TYPE: DISCRETE, RB

*
I

CAUSE: FAULTY OVERCURRENT (550/551) RELAY ACTUATION |
;

REF: 20E-I-4030 FW57
20E-I-4030 FW58

|
|

PLT STA: START-UP FEED PUMP IN OPERATION

EFFECTS: START-UP FEEDWATER PUMP IFWO2P BREAKER WILL OPEN. PUMP
CURRENT INDICATION DECREASES TO ZERO, ANNUNCIATOR 16-A6

,

" START-UP FW PUMP TRIP" ACTUATES, AND THE CONTROL SWITCH |
TRIP LIGHT ILLUMINATES. START-UP FEEDWATER PUMP AUX OIL PUMP '

IFWO2P-B AUTOMATICALLY STARTS.

START-UP FEEDWATER PUMP IFWO2P DISCHARGE FLOW INDICATION
DECREASES TO ZERO AND FEEDWATER PUMP DISCHARGE HEADER ;

O PRESSURE DECREASES. DEPENDING ON THE INITIAL PLANT CONDITION, |

NORMAL FEEDWATER FLOW TO THE STEAM GENERATORS MAY BE |

PARTIALLY OR TOTALLY LOST. |

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY
PLACING THE CONTROL SWITCH TO AFTER-TRIP. IF THE OPERATOR
ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL WILL RESTORE THE START-UP FEEDWATER
PUMP OVERCURRENT RELAY TO NORMAL.

EVENTS: NONE
C

I

v

4



FWO4 MAIN FW OIL PUMP FAILS TO START / TRIP

TYPE: GENERIC, RB

A) iB MFP: 1A MAIN LUBE OIL PUMP IFWO1PB-A
B) IB MFP: IB MAIN LUBE OIL PUMP IFWO1PB-B
C) IC MFP: 1A MAIN LUBE OIL PUMP IFWO1PC-A
D) IC MFP: IB MAIN LUBE OIL PUMP 1FWO1PC-B

CAUSE: M RELAY FAILURE

REF: 20E-1-4030 FW22
20E-1-4030 FW30

PLT STA: SELECTED MAIN FEEDWATER OIL PUMP IN OPERATION -

EFFECTS: THE SELECTED MAIN FEEDWATER OIL PUMP WILL STOP. ANNUNCIATOP
16-C2 "FW PUMP TURB LUBE OIL PUMP TRIP" ACTUATES, THE

.D ASSOCIATED " OIL PRESS UP" LAMP DEENERGIZES, AND THE CONTROL[d SWITCH TRIP LIGHT ILLUMINATES. THE STANDBY LUBE OIL PUMP
WILL IMMEDIATELY AUTOMATICALLY START ILLUMINATING ITS " OIL
PRESS UP" LAMP.

l

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY-
OPERATING THE CONTROL SWITCH TO STOP. IF THE OPERATOR
ATTEMPTS TO RESTART THE SELECTED PUMP, THE PUMP WILL NOT
RESTART, THE TRIP LIGHT WILL ILLUMINATE IMMEDIATELY, AND THE
ANNUNCIATOR WILL ACTUATE WHEN THE CONTROL SWITCH IS
RETURNED TO AFTER-START.

MALFUNCTION REMOVAL WILL RESTORE THE MAIN FEEDWATER OIL
PUMP M RELAY TO NORMAL.

4

l

EVENTS: NONE
.

!

)

!

I

i

i

5
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|
|

;

FWO5 TURBINE DRIVEN MFP CONTROL VALVE FAILURE

1
!

TYPE: GENERIC, RV 0-100% OF VALVE TRAVEL i

1

A) IB MFP HP VLV 1FW01PB
B) IB MFP HP VLV IFW0lPC i
C) IC MFP LP VLV IFWO1PB

'

D) IC MFP LP VLV IFW0lPC
l

CAUSE: SERVO VALVE FAILURE
|

REF: SYSTEM DESCRIITION

PLT STA: TURBINE DRIVEN MAIN FEEDWATER PUMP IN OPERATION
.

EFFECTS: WITH THIS MALFUNCFION ACFIVE, THE SELECTED MAIN FEEDWATER
PUMP HP AND/OR LP GOVERNOR VALVE (S) WILL FAIL TO THE SELECTED l

SEVERITY. IF SEVERITY SELECTED IS LESS THAN THE ACTUAL VALVE |

O POSITION THE SPEED OF THE TURBINE WILL DECREASE, DECEASING j

|V PUMP SPEED, DISCHARGE PRESSURE, AND FLOW. FAILING THE LP l
VALVE TO 0% CAUSES THE HP VALVE TO OPEN RETURNING THE PUMP |

| TO THE DESIRED SPEED. IF SEVERITY SELECTED IS GREATER THAN
I ACTUAL VALVE POSITION DISCHARGE HEADER PRESSURE AND FLOW j

MAY INCREASE. 1

AN IMMEDIATE FAILURE IN THE OPEN DIRECTION OR CLEARING THE |

MALFUNCTION MAY CAUSE A MFP OVERSPEED TRIP.
|

MALFUNCTION REMOVAL WILL RESTORE THE TURBINE DRIVEN MAIN
FEEDWATER PUMP GOVERNOR VALVE SERVO VALVES TO NORMAL.

| EVENTS: 1) DVR 20-01-89-079
2) DVR 06-01-85-120

|
1
:

f

i

6
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! / 1
1

OEV!ATION INVESTICATION REPORT 1

{WQ{\
l .ITLE

la FEEDWATER PUMP MIGN PRE 11URE Stop VALVE CLO1URE _ eser
-

, ,,
-

C . _df catr oft NuMara arpaat nAft Z
f

// SE0utaTIAL // REV!510m omAW ;MonfM BAY VfAE ifA RElff YEAR MER / EUMars ManfM ' BAY YEAR M00E

POWER |
of a 21 2 al s el s el t af E 1 l 21 e LN-

oi1 O l7 115 al i nl 21 e
-

confAff FOR TMft OfE
NAME

frtrPwont Numera
AREA CODE

atemarm M. W1111assa tut. 21st ai1 1E 211Ia| .Igiaie1,
coMPttfr ont timr rom raru c u o ;m r rtuer attratare fu fuf t atPost

CAUSE STsTEM COMP 0 MENT MAmuFAC- REPORTA4LE CAU$E SYSTEM COMP 0 MENT MANUFAC- REPORTA8LEfuere to mPeet
fuere To NPeet

r t|J | | al v ut el el e v I f f I I I i
| | t i I I I I I l I I

'

tuPPla m fAL REPoET EXPfcian
pemfM OAY YEAR

SUBMISSION~
,

l yrt rtF ves e===1sta trPrefra m m fttfos safri 51 an ! ! !
TEXT

,

helaT MAPPEMEDf

le operating the 18 Turbine Driven Feedwater Pug, the High Pressure Stop Valve. drifted c1esed.

natAT WAE THE RDOT CAU1E?

The ENC Solenetd valve assectated with the 18 Feed.nter Pump |itgh Pressure Stop Valve was found to be defective
and improperly ortanted.

HOW SID ff AFFtff PLANT AND/of Puntif RAFETYT

The closure of this stop valve effectively altainated the pumcing capattitty of this pump. Another Fee heater
Pump was running and prevented a loss of feedwater reactor trtp. Thus, there was no_1mpact on plant or pud 1tc
safety.

MAS 17 MAPPENED atFotf?

Yes, on two previous occasions, the same stop valve has artfted closed. (LER #85-039-00. O!R #85-098-00)

WMAT WAS DONE 70 fostre? TMt ecunf ffDn AND McW arf WE CofMC 70 PREVENT RffuRRENff ?

The defective solenoid was not re-oriented. It was determined that the solenoid spring did not supply enough
force to maintain valve posttion. A new solenoid valve with a sttffer spring was installed in the original
posttion. This modificatton has eliminated the valve ertft and the pump has been run tested without incident.

! l

4
.

4

e

(063OM)
.
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DEVIATION REPORT !

DVR NO.

20 1 89 - 079- -

STA UNIT YEAR NO.. tRT 1 | TITLE OF DEVIATION rerm oev 2.0
.C FW Pp Trip OCCURRED

05-04-89 1635

SYSTEM AFFECTED
PLANT STATUS AT TIME OF EVENT

DATE TIME

TESTING
MODE 1 POWER (f.) as

WORK REQUEST NO. |- |YE$ | * I i
NO

DESCRIPTION OF EVENT
)

lt FW Pp Stop Viv failed closed (High press).
LP Gov VCV MAN ! solation was isolated earlier due toLP Gov VLV problems.

Therefore IC FW Pp lost all Steam Flow and essentially tripped. !

2000 N/ Min Ramp to 580 MW's as per Sw0A SEC-1. Attempted !
Although DEHC did not operate properly, power wasquickly reduced to 580MW's.

No auto Rx trip setpoints were reached and no MANUAL Rxinitiated. trip was

|

|
4

POTENTIALLY $1GNIFICANT EVENT PER NSD DIRECTIVE A-07 - YES NCg gg g
10CFR50.72 NRC RED PHONE | |

.

NOTIFICATION MADE | | | X | **

TINE
RESPONitRLE SUPERVISOR

PART2| OPERATING ENGINEER'S CDP 9ENTS DATE

p T.S. and Procedure Group evaluating Sw0R Sec. 1.
lL)

!*! NON REPORTABLE EVENT
NOTIFICATION N/A

g g 30 DAY REPORTA8LE/10CFR REGION III DATE TIME

g
-

5 DAY REPORT PER 10CFR21 OFC of VP PWR OP5 5-25-89 J MOg
NSD DATE TIME

g -} ANNUAL /SPECIAL REPORT REQUIRED
CECO CORPORATE NOTIFICATION MADE

,, ,
IF AB0VE NOTIFICATION IS PER 10CFR21

L.E.R. e TELECOPY N/A

CECO CORPORATE OFFICER DATE TIMEPRELIMINARY REPORT

COMPLETED AND REVIEWED R. Scherte 5/25/89
OPERATING ENGINEER DATE

INVESTIGATION REPORT & RESOLUTION
ACCEPTED BY STATION REVIEW Ebh A//EMt 6 d8f-69

RESOLUTION APPROVED A W
/AUTHORIZED FOR DISTRIBUTION

j
. /[/N

STAT!dN)kNAGER DATE
#

86-5176 (Form 15-52-1) 11-20-85

2747 (061289)/1
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FWO6 TURBINE DRIVEN FW PUMP SPEED CONTROL FAILURE

TYPE: GENERIC, RB

A) IB MFP-

B) IC MPP

CAUSE: SPEED FEEDBACK FAILS TO MIN SPEED OVER 2 MINUTES

REF: SYSTEM DESCRIFFION

PLT STA: SELECTED FEEDWATER PUMP IN AUTOMATIC OR MANUAL OPERATION

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED MAIN
FEEDWATER PUMP LP/HP GOVERNOR VALVES WILL BEGIN TO OPEN.
ACTUAL MAIN FEEDWATER PUMP SPEED WILL INCREASE. INDICATED
MAIN FW PUMP SPEED WILL DECREASE. THE SELECTED MAIN
FEEDWATER PUMP DISCHARGE FLOW WILL INCREASE AS SPEED
INCREASES. WHEN PUMP SPEED REACHES 5720 RPM, THE FEEDWATER
PUMP WILL TRIP ACTUATING ANNUNCIATOR 16-B1(CI)"FW PUMP IB(IC)
TRIP".

MALFUNCTION REMOVAL WILL RESTORE THE FEEDWATER PUMP
TACHOMETER OLTPUT TO NORMAL.

EVENTS: NONE

O
7

_
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;

FWO7 FW PUMP SPEED CONTROL OSCILLATES

TYPE: GENERIC, RB

A) IB MFP
B) IC MFP

CAUSE: TACHOMETER ERRATIC OUTPUT

REF: SYSTEM DESCRIITION

PLT STA: SELECTED FEEDWATER PUMP IN AUTOMATIC OPERATION

EFFECTS: THE SELECTED FEEDWATER PUMP TURBINE SPEED WILL BEGIN TO
OSCILLATE ERRATICALLY WITH A MAXIMUM AMPLITUDE OF 100 RPM AS
INDICATED BY TURBINE SPEED INDICATION. FEEDWATER PUMP
DISCHARGE PRESSURE, FLOW, AND HP/LP VALVE POSITION (S) WILL
RESPOND APPROPRIATELY TO THE VARIATION IN TURBINE SPEED. ,

NO CONTROL ROOM ACTION CAN STOP THE OSCILLATIONS.

MALFUNCTION REMOVAL WILL RESTORE THE FEEDWATER PUMP
TACHOMETER OUTPUT TO NORMAL.

EVENTS: I) DVR 06-02-88-044

O
8
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FWOhDEVIATION IWESTIGATION REPORT

TITLE PAGE

U-2 LOAD REDUCED DUE TO 2R A M 2C FEEDWATER PUMP Low PRESSURE GDvERNot VALVE OSCfLLATIONS 10F o 3

h EVENT DATE DIR DAmeER REPORT DATE i

// SEQUENTIAL // REVISION ,

gggg DAY YEAR STA LEGIT YEAR k/ Itemra 7f gamers peNTH D&Y YEAR 1
" #

/

PONER $

joIo g 2 ,3 q8 m05o 14 ci a al a el 6 of 2 al a o 14 1 4 ,, i 3- -

CONTACT FOR THIS DIR

NAPE TFLFPHONE NUpmER

AREA CODE

Dan Brindle. Oseratina Enaineer Ext. 2218 9|115 2|3|4|-|5l414|t
COMPLETE ONE LINE FOR EACH COMPONENT FAftter DESCRf*ED IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE ,

Timra TO NPROS Timre TO NPRDS j

X JlJ l l IV Ml41213 Y l l I l l l l

I l i I I I I I l I i |

SUPPLEDENTAL REPORT EXPECTED feNTH DAY YEARl

SUBMISSION j

OATE I I l '- -

X l YES fif van. canalsta EXPECTED tim 4fitfGN DATE) I le o 14 B 11 8 19 |

TEXT

A. PLANT COMITIONS PRIOR TO EVENT:

Event 1 Date/ Time 4/8/sa / 1645

Event 2 Date/ Time 4/9/as / es3e

Unit 2 MODE (Prior to Event 1) 1 Power Omerattana Rn Power H1 RCS (A8)-

Temperature / Pressure Narnal Omeratina

Pauer Operations Ru Power _,RR1_ RCS (AB)Unit 2 M00E (Prior to Event 2) 1 -

Temperature / Pressure Normal Qaerating

8. DESCRIPTION OF EVENT:

ExafiL._1 - At 1645 on 4/8/06 the 2C Feedwater Pump (FW) ($J) began emperiencing low pressure governor valve
oscillations. During this event these oscillations incrocsed in intensity, reaching a peak at a frequency
of approminately 2 escillations per second. Each estillation cycled the valve about 3 inches open and
closed causing speed and flew control problems.

At 1703 a lead redvetion was commenced at 2 ptf/ Min in the event that a Feedwater Pump trip became
necessary. At 1806 with conditions worsening, the lead reduction was increased to 4 lei / Min.

At 1810 conditions had deterterated to the point where the 2C FW Pump was unable to maintain speed or
load. The lead reduction was again increased, this time to 10 lei / Min. The manual steam isolation was
opened for the high pressure governor valve and at 1817 steam was admitted to the 2C FW pump high pressure
turbine. The 2C FW pump became stable and began to pick up lead. The lead reductlen was reduced to 3
ted/ Min. The valve escillations had damaged a control linkage en the low pressure governor valve, so, as a
precautlen, the steam supply to the low pressure governer valve was manually isolated.

I
(0002R/0001R)
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DEVIATION IWESTIGATION REPORT TEXT CONTINUATIONi -|
!- ,g '

i i
DIR MAGER

U-2 LOAO REDUCED DUE TO 28 AND 2C FEEDWATER PUMPSEQUENTIAL REVISION
! pact [_

LOW PRES $URE GOVERNOR VALVE OSCILLATIONS
.STA UNIT YEAR NUiabr i

V NLDREP_g ,
EXT

_
, _

18. DESCRIPTION OF Eg|fl: (Continued)

At 1831 with plant conditions new stabilized, the load red
for starting the 2A Motor Driven FW Pump. uction was stopped. Preparations were also made

At 1842 with the 2A FW pump picking up the load, the 2C N pumpAt 1840 the 2A N pump was started and the speed was reduced
the 2C FW pump.
its turning gear. on

was tripped and placed on

Event 2 - Approminately 15 hours af ter the 2C W pump failedpressure governor valve.

target value of 585 WE for Main Turbine repairs and to perform a rat the time of Event 2, the unit was being ramped down at 2 m / Min t, the 28 W emperienced oscillations on its lowo reach aequired valve test.
At 0645 on 4/9/88 the 28 FW pump low pressure governer val
reduction was increased to 10 W / Min. ve began oscillating violently.
governer valve with little success. Attempts were made to stattitze the pump using the high pressAt 0648 the loadure

At 0652 the lead reduction was increased to 15 m / Min to brin
At 0657 the 28 N pump was tripped and feed flew conditions stablitg the unit down to approximately 60% ptwer.
isolated to both governer valves and the 28 FW pump was placedSteam supplies were manuallyaed.

on turning gear.
C. CAusr OF WENT:

The cause of events 1 and 2 appear to be failed serve valves en the l
W pump low pressure governor valve was damaged by the intense valow pressure governor valves. The 2C

.

broken and the low pressure governer valve was jammed partially openve oscillattens. A centrol linkage was
governor valve itself has yet to be deteralmed. The entent of the damage to the.

The 28 W pump had only minor damage coaststing of two stripped setsc
The servo valve was replaced the next day as were tLe stripped setsc rews en the governer valve linkage.
(0AD) personnel examined the electrical signals from the DEN ce tOperational Analysis Departmentrews.
to be satisfactory.

At 1424 en 4/10/88 the 28 FW pump was placed in service. Westinghouse personnel were present for linkage red adjustmentsn re11er to the serve valve and found themstartup.
as well as pump

was ramped up during the remainder of the day, without incident The pump start was normal and the Unit
.

D. SAFETY ANALYSft:

There were ne safety conseguences as a result of this event.
controlled runbacks precluded reactor trips. No safety systems were initiated and the

CORRhCTIVEACTIONS:
All systems performed as designed during these events.

E.

The failed serve valves have been sent out for analysis by the manufacturer
results of this analysis have not yet been finall ed. At the time of this report.

Action Item Record (AIR) 88-469 is tracking thisanalysis.

A supplemental report to this DVR will be written to document causeafter analysis. , if determined, and component failures

R sir

|



DEVIATION INVE$TIGATION REPORT TEXT CONTINUATION

TITLE DIR NUPSER PAGE

O SEQUENTIAL REVISION i

t, 2 LOAD REDUCED DUE TO 28 Ape 2C FEEDWATER PUMP STA UNIT YEAR NUPSER NUPSER

LOW PRES $URE GOVERNOR VALVE OSCILLATIONS _ g, _ g9

l
TEXT

l
.

F. PREVIOUS OCCURRENCES:

Previous Servo Valve failures have been documented in the following DVR's.

DVR NUPSE2 IIILE

6-1-87-106 (LER 87-019) Safety Injection and Reactor Trip from Low Steam Line Pressure due to
Failed Mein Turbine Throttle Valve During the Throttle Valve to Governor i

valve Transfer. I

6-2-88-026 (LER 88-001) Reactor Trip on 2C Steam Generator Low Level Due to a Feedwater Pump Trip
and Failure of Digital Electrohydraulle Centrol System to Runback Turbine

6-2-48-030 Unit 2 Derating Ove to Electre Hydraulic (EH) System Pressure Problems

G. COMPONFNT FAllHPF DATA: ,

a) MMilFACTURER IENENELATURE DSDEL DRSSER MFG PART NUPSER

Moog Servevalve Moog Model 76 1161

s
b) RESULTS OF NPRDS SEARCH:

No Moog valve failures were found as they are not usually reportable to NPROS,

c) RESULTS OF IRS SEARCH:

Several Noeg Model #76 Servevalve failures have occurred other than these mentioned in this report.
These valves have been replaced under the following Work Requests.

7/15/87 NWR N47199 3/27/88 NWR #54493

8/13/87 NWR M48114 3/27/88 NWR #54495

9/16/87 MWR N49029 3/29/88 PMR #54549

2/22/88 MWR N53242 3/29/88 NWR #54551

2/29/88 NWR M53566 4/09/88 DMR #54884

.

/

I
(0002R/0001R)
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FWO8 LOSS OF FW PUMP SPEED CONTROL

TYPE: GENERIC, RB

A) IB MFP (ISK-509B) i

B) IC MFP (ISK-509C)

CAUSE: AUTO CONTROLLER OUTPUT FAILS

REF: SYSTEM DESCRIPTION
BwOP FW-I

]

PLT STA: SELECTED FEEDWATER PUMP IN OPERATION

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE LOSS OF THE FW CONTROL
1

SIGNAL. THE AFFECTED TDFW PUMP TRANSFERS FROM " BOILER
CONTROL" TO " SPEED SETTER" MODE AT THE EXISTING PUMP SPEED
SINCE THE SPEED SETTER AUTOMATICALLY TRACKS BOILER i

CONTROL. ANNUNCIATOR 16-E4 "FW PUMP SPEED CONT SIGNAL LOST l

; LOCAL CONT" ACTUATES, AND THE "FEEDWATER CON. SIG. LOST" LAMP
\_- ILLUMINATES ON THE ASSOCIATED FW PUMP CONTROL PANEL. THE'

,

ASSOCIATED FW PUMP CONTROL PANEL " BOILER CONTROL" LAMP |
GOES OUT, AND THE " SPEED SETTLn - LAMP ILLUMINATES. THE TDFW
PUMP CAN ONLY BE CONTROLLED BY THE " INCREASE SPEED" AND
" DECREASE SPEED" PUSHBUTTONS ON THE FW PUMP CONTROL PANEL.

MALFUNCTION REMOVAL RESTORES THE AUTO CONTROLLER OUTPUT TO
NORMAL

EVENTS: NONE

i

O
9
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.
FWO9 S/G FW CONTROL VALVE FAILURE

|

TYPE: GENERIC, RV 0-100% OF VALVE TRAVEL

A) IFW5IO
| B) IFW520

C) 1FW530
D) 1FW540

CAUSE: POSITIONER FAILURE (VALVE PROBLEM, NO MANUAL CONTROL
AVAILABLE)

REF: 20E-1-4030 FWO4
PLS

|

i
'

PLT STA: REACTOR POWER IN THE POWER RANGE J

EFFECTS: THE SELECTED STEAM GENERATOR MAIN FEEDWATER CONTROL VALVE |
| WILL FAIL TO THE POSITION SELECTED BY MALFUNCTION SEVERITY. IF |

' (Q| THE SEVERITY SELECTED IS GREATER THAN THE ORIGINAL VALVE l
/ POSITION, FEEDWATER FLOW TO THE ASSOCIATED STEAM GENERATOR

WILL INCREASE RESULTING IN STEAM GENERATOR LEVEL INCREASING
| AT A RATE DETERMINED BY THE FEED FLOW-STEAM FLOW MISMATCH.
| ANNUNCIATOR 15-A3(B3,C3,D3) "S/G 1A(B,C,D) FLOW MISMATCH STM

FLOW LOW" WILL ACTUATE IF FEED FLOW INCREASES TO 750K
LBS/HR GREATER THAN STEAM FLOW.

IF THE SEVERrrY SELECTED IS LESS THAN THE ORIGINAL VALVE
POSITION, FEEDWATER FLOW TO THE ASSOCIATED STEAM GENERATOR

| WILL DECREASE RESULTING IN STEAM GENERATOR LEVEL DECREASING
j AT A RATE DETERMINED BY THE FEED FLOW- STEAM FLOW MISMATCH.

ANNUNCIATOR 15-A4(B4,C4,D4) "S/G 1A(B,C,D) FLOW MISMATCH FW FLOW
LOW" WILL ACTUATE IF FEED FLOW DECREASES TO 750K LBS/HR LESS
THAN STEAM FLOW.

I
l THE CONTROL VALVE WILL STILL CLOSE ON RECEIPT OF ANY

FEEDWATER ISOLATION SIGNAL. I

MALFUNCTION REMOVAL WILL RESTORE THE MAIN FEEDWATER
CONTROL VALVE POSITIONER TO NORMAL.

!

EVENTS: 1) DVR 06-02-89-055

.

10
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DEVIATION REPORT

06 - 02 89 - 055-p
STA UNIT YEAR NO,

()PART1| TITLE OF DEVIATION Form Rev 2.0
OCCURRED

04/22/89 J 00FEEDWATER FLOW OSCILLATIONS DUE TO CARD FAILURE
DATE TIMESYSTEM AFFECTED PLANT STATUS AT TIME OF EVENT

TESTING,

M00E 1
POWER (%) 58.5% WORK REQUEST N0. | | | X |

DESCRIPTION OF EVENT

The Unit experienced three separate events of Feedwater flow escl11ations over an eight hour
period.

The 2FW540 valve initiated the oscillations each time. The failure of the 540 reg valve
set up escillations in the other three generators that required manual control to dampen out.

POTENTIALLY SIGNIFICANT EVENT PER NSD DIRECTIVE A-07 YES NOg g g,

10CFR50.72 NRC RED PHONE | |'

NOTIFICATION MADE | | | X | *

TIDE RESPONSIBLE SUPERVISDR DAff
PART2| OPERATING ENGINEER'S CDP 9 TENTS

Continue on going investigate.

_

NON N TA M N
| x |

NOTIFICATION
30 DAY REPORTA8LE/10CFR

| y REGION III DATE TINE !

|

5 DAY REPORT PER 10CFR21 Omu of L Maan N /28/89 0820 |

| | NSO DATE TIME |

g ANNUAL /SPECIAL REPORT REQUIRED l

CECO CORPORATE NOTIFICATION MADE
g,,, , IF A80VE NOTIFICATION IS PER 10CFR21

|

,, , TELECOPY

CECO CORPORATE OFFICER DATE TIME
PRELIMINARY REPORT

COMPLETED Ale REVIEWED R. Henkins 04/24/89
OPERATING ENGINEER DATE

INVESTIGATION REPORT & RESOLUTION

ACCEPTED BY STATION REVIEW kA% NN
hk C/V}4

RESOLUTION APPROVED AND

S ~
[s![ fAUTHORIZED FOR DISTRI8UTION WMA

'TATION MA /0AT[
86-5176 (Form 15-52-1) 11-20-85

JMENT ID

(0344R/0044R)
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FW10 FW REGULATION BYPASS VALVE FAILURE

TYPE: GENERIC, RV 0-100% OF VALVE TRAVEL

A) 1FW510A
B) 1FW520A ,

C) 1FW530A
D) IFW540A

CAUSE: POSITIONER FAILURE (VALVE PROBLEM, NO MANUAL CONTROL
AVAILABLE)

|

REF: 20E-1-4030 FWOS

I

PLT STA: REACTOR POWER IN THE POWER RANGE -

)

EFFECTS: THE SELECTED STEAM GENERATOR BYPASS FEEDWATER CONTROL
VALVE WILL FAIL TO THE POSITION SELECTED BY MALFUNCTION ;

O SEVERITY. IF THE SEVERITY SELECTED IS GREATER.THAN THE ORIGINAL i

VALVE POSITION, FEEDWATER FLOW TO THE ASSOCIATED STEAM
GENERATOR WILL INCREASE RESULTING IN STEAM GENERATOR LEVEL
INCREASING AT A RATE DETERMINED BY THE FEED FLOW-STEAM FLOW

,

MISMATCH. ANNUNCIATOR 15-A3(B3,C3,D3) "S/G 1A(B,C,D) FLOW
MISMATCH STM FLOW LOW" WILL ACTUATE IF FEED FLOW INCREASES
TO 750K LBS/HR GREATER THAN STEAM FLOW.

IF THE SEVERITY SELECTED IS LESS THAN THE ORIGINAL VALVE '

POSITION, FEEDWATER FLOW TO THE ASSOCIATED STEAM GENERATOR
WILL DECREASE RESULTING IN STEAM GENERATOR LEVEL DECREASING
AT A RATE DETERMINED BY THE FEED FLOW-STEAM FLOW MISMATCH.
ANNUNCIATOR 15-A4(B4,C4,D4) "S/G 1A(B,C,D) FLOW MISMATCH FW FLOW
LOW" WILL ACTUATE IF FEED FLOW DECREASES TO 750K LBS/HR LESS,

THAN STEAM FLOW.

THE CCNTROL VALVE WILL STILL CLOSE ON RECEIPT OF ANY
FEEDWATER ISOLATION SIGNAL.

MALFUNCTION REMOVAL WILL RESTORE THE MAIN FEEDWATER BYPASS
CONTROL VALVE POSITIONER TO NORMAL.

EVENTS: 1) LER 20-02-88-021O
11

.
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Docket Numoer (2) f rg1_;

T|- _ OLsLoLOLOL 4L31; _ II of bo./L3.
Braidwood 2!

|fitle(4) Steam Generator Hi-Hi Level Oue to Feeownter s gulating Bypass Valve Positioner r.11 s br it ion Dr it te

,/ 3,
' ;
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POWER

.,,_ 20.405( n)( 1)( 1) _ 50.36(c)(1) 50.73(a)(2)(v) 7 3. 71( c )._._

LEVEL

|0 | _ , , , _ 20.405(a)(1)(11) 50.36(c)(2) __ 50.73(aH2)(v11) _ Other lipec if y(101 0 2

iHHHHSHSHHHHHHS
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AREA CODE

David W. Ibrahim. Terenteal Staff Enoineer Est. 2402 8 i i 1 5_ _4.Le.L t!.__. L21 L')L i.a

COMPLETE ONE LINE FOR E ACH CDM ON NT F AILURE DESCRIBE 0 tN THIS REPOPT f111
| CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE // / CAUSE SYSTEM COMPONENT MANUFAC. REPORfABLE r/////

__ TURER TO NPRDS H/
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IABSTRACT(Limitto1400 spaces.1.e.approximatelyfifteensingle-spacetypewrittenlinesi(16)
.

At 1313 on September 15. 1988 a hign level alarm occurred on the 2C steam generator (5/G). The Nuclear
Station Operator verified tnat the 2FW530A. feedwater regulating bypass valve, mas in automatic anc
indicating zero demand. 2C 5/G water level stayed constant and then started rising igain. Feedwater -4;
resnually isolated. However, this did not result in the water level in the 2C 5/G to drop eefore it

| rtsche;. the ht-h1 trip setpoint causing turbine trip P 14 The S/G ht ht alert and turbine trip P-14

were reset, due to a level drop, a few seconds after the trip. At 1815, the high level was reset. The
root cause for this event was an out of calibration positioner for the 2FW530A. Nuclear Work Request
A25549 was issued to repatr er adjust the out of ca11tration positioner. Work was performed later and
the valve positioner was recalibrated. There have been no previous occurrences due to this cause.

|

|
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LICENSEE fvENT REEC#T fLE81 rEXT CONTINUAff04FaCILITE NAME (1) DOCKET muMBEe (2) rerm pey 2.0
LER Nuwsts ret

e ye r3)
Year /// Sequential / { RevisiongBraidwood 2 //p/ Numeer R./ Numqg r_

0 l1 1 o 1 0 t (Lj,,,,dM 7 8 f9 - ol2 | 1 : . 0_ lT

Energy Industry Identification System (EII5) coces are identified in the test is (xx] L p L :. 05. L_E 1
(
!
i

A. PLANT CON 0!TIONS PRIOR TO EVENT:

Unit: Braidwood 2: Event Date: Septemoer 15. 1988; Event Time: 1356;
i

.

Reactor Mode: 2; Mode Name. Startup; Power tevel: 21

RCS [AB) Temperature / Pressure: 558 degrees F/2240 pste

B. DESCRIPT10N OF EVENT:

There were no systems or components inoperable at the beginning of the event which contributed to the
severtty of the event.

The unit was coming down from full power,during the previous shift as a result of
high caiton conductivity and many of the activittes as a result of that were still in progress.

i

Prior to the event, feedwater ($J) was being routed tG tha 2C Steam Generator (5/G) ( AB) throuqn the uppernozzle. Flow was being controlled by the feedwater regulating bypass valve 2FW530A.
'

At 1313 on September 15, 1988 a high level alarm occurred on the 2C Steam generator. The Nuclear 5tation
Operator (N50) mace sure that the manual / automatic (M/Al station f or the 2FW530A v4lva was in automatic indindicating zero demand (t.e. the valve was supposed to be closed).

He waited for the water level i rt the 2C
5/G to drop, but the S/G water level stayed almost constant for some time and then started rising again. fne
NSO manually closed the 2FW530s, Preheater Bypass Downstream Isolation Valve 2FWO39C, Tempering Line Flow
Control valve 2FWO3at, and the Tempering Line Isolation valve 2FWo35C valves. Thts action did not result m\
the water level in the 2C S/G dropping before it reached the ht-hi trip setpoint causing turbine trip P.14.
Both the S/G hi-ht alert and turbine trip P-14 were reset. due to a level drop. a few seconds after the trip.

At 1415, the high level was reset.
Operator actions neither increased or decreased the severity of the e.c'it.

The appropriate NRC notification via the EN$ phone system was made at 1916 on September 19, 1988, pursuint to
iOCFT50.72(b)(2)(11).

I
i

This event ts being reported pursuant to 10CFR50.73(a)(2)(1v) - any event or condition thtt resulted in 1
'

manual or automatic actuation of any engineered safety feature, including the reactor protection system.

C. CAUSE OF EVENT:

The root cause for this event was an out of calibration positioner for the feedwater regulating bypass v41<e
2FW530A. Maintenance work on the valve was performed after the event.

D. SAFETY ANALY$1$:

There was no affect on the plant or public safety as all engineered safety features operated as designed.

Under worst case conditions of the plant operating at 1007, power with a design basts loss of feedwater, there
would be no impact on the safety of the plant or public as this is enveloped by the Final Safety analysis
Report (FSAR). The auxiliar.v reedwater System was operable throughout the event.

N
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FACILITY NAME (1) 00CKEL RUMBER (2) LER NUMBER f61
roem Dev ? q_
84ee (1)

Year /// Secuential / / /, Revision
_

Braidwood 2 j
/// Number e/L _!Nmm/'~'g - 9IsI a I o ! a i al sf 7 e! e . 1 12 l1 - 0 ! ' il 2 3r St 3

j

's, ,,/ .4T Energy Industry Identificatten 5/ stem (EIIS)
codes are identified in tne text as (Ax]

E. CORRECTIVE ACTt0NS:

Innedtate corrective action was to restore the 5/G water level to its normal operating band.

Nuclear Work Request 425549
was issued to repair or adjust the out of calieration positioner. work was

performed later and the valve positioner was recalibrated.

F. PREVIOUS OCCURRENCES:

There have been previous occurrence of a reactor trip involving steam generator level perturbations. The
corrective actions were implemented addresstng both root and contributing causes. However, the root
cause of this event 15 different in that leaking through of the fetawater regulating bypass valve was
involved. Previous correcttve actions are not applicable to this event.

G. COMPONENT Fa! LURE DATA:

.

This event was not caused by component f ailure nor did any components fail as a result of this event.

O
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FW11 FW TEMPERING LINE ISOLATION VALVE FAILURE

|

TYPE: GENERIC, RV 0-100% OF VALVE TRAVEL

A) IFWO35A !,

B) IFWO35B
C) 1FWO35C
D) 1FWO35D |

|

CAUSE: MECHANICAL BINDING

REF: 20E-1-4030 FW42
20E-1-4030 FW43 |
20E-1-4030 FW44 !

20E-1-4030 FW45
M-2036 SHEET 15 -

1
i

PLT STA: PLANT HEATUP

EFFECTS: THE SELECTED STEAM GENERATOR FEEDWATER TEMPERING
ISOLATION VALVE WILL FAIL TO THE DESIRED POSITION. IF THE
SEVERITY SELECTED IS LESS THAN ACTUAL POSITION THEN TEMPERING
LINE FLOW DECREASES. THE ASSOCIATED STEAM GENERATOR LEVEL
WILL DECREASE AT THE FEED FLOW-STEAM FLOW MISMATCH RATE.
OPERATION OF THE ISOLATION VALVE CONTROL SWITCH OR FW
ISOLATION SIGNAL WILL HAVE NO EFFECT ON THE VALVE POSITION. IF
THE SEVERITY SELECTED IS GREATER THAN THE ACTUAL VALVE
POSITION THEN FLOW THROUGH THE TEMPERING LINE WILL
INCREASE. S/G LEVELS WILL INCREASE AND A SLIGHT COOLDOWN WILL
BE NOTED.

1

MALFUNCTION REMOVAL WILL RESTORE THE STEAM GENERATOR
FEEDWATER TEMPERING ISOLATION VALVE TO NORMAL.

EVENTS: NONE

i

I

o
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FW12 FW PREHEATER BYPASS VALVE FAILURE

TYPE: GENERIC, RV 0-100% OF VALVE TRAVEL

A) 1FWO39A
B) 1FWO39B
C) IFWO39C
D) 1FWO39D

CAUSE: MECHANICAL BINDING

REF: 20E-1-4030 FW46
20E-1-4030 FW47
20E-1-4030 FW48
20E-1-4030 FW49

.

PLT STA: UNIT STARTUP IN PROGRESS

EFFECTS: MALFUNCTION INSERTION CAUSES THE SELECTED STEAM GENERATOR

Ov-
FEEDWATER PREHEATER BYPASS VALVE TO FAIL AT THE SELECTED
POSITION. THE BYPASS VALVE WILL NOT RESPOND TO CONTROL SWITCH
DEMANDS OR FEEDWATER ISOLATION SIGNAL. EXCESSIVE OR
INSUFFICIENT FW FLOW TO THE S/G MAY RESULT IN S/G LEVEL CONTROL
TRANSIENTS. ALL FW AND S/G ANNUNCIATORS AND ASSOCIATED FLOW
INDICATIONS WILL RESPOND APPROPRIATELY.

MALFUNCTION REMOVAL WILL RESTORE THE FEEDWATER PREHEATER
BYPASS VALVE TO NORMAL.

EVENTS: 1) DVR 06-02-88-004 |

2) DVR 20-02-88-168 |
3) LER 06-02-88-009 |.

4) LER 06-02-88-007

i

O
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LICENSEE EVENT REPORT (LER)
facility Name (1) p t "4

Docket Number (2) Pane (3) ;Bvran. Unit 2
0] $l 01 01 01 41 51 5 1|of|0|3Title (4) gg ging of Steam Generator Preheater Bypass Valves Resulting in Low Steam Generator Level

fEvent Date (5) LER Number (6) Renart Date (7)
Other Facilities involved (8)Month Day Year Year Sequential Revision Month Day Year Facility We i Decket Numberf t)ua :. Number I

.

NONE 01 Sl 01 01 Of i 10I7 11 s si e a1a 010f9 oIe oI8 019 8I8
i~~"' ~

of 51 01 Of 01 I I iOPERATING THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10CTR '.

ICheck ans or enre of the followinal (11)
'

2 20.402(b) 20.405(c) L 50.73(a)(2)(iv) 73.71(b) |-POWER
20.405(a)(1)(1) 50.36(c)(1) 50.73(a)(2)(v) 73.71(c)

___
_,

LEVEL _ _

20.405(a)(1)(ii) 50.36(c)(2) 50.73(a)(2)(vii) _ Other (Spectfy0|0 |2a _,

(101 ___

///,////,/,//,/,/,/,/,/////,/,//,/,//,/
_ 20.405(a)(1)(iii) 50.73(a)(2)(1) 50.73(a)(2)(viii)(A) in Abstract

<

_,_

20.405(a)(1)(lv) 50.73(a)(2)(li) 50.73(a)(2)(viii)(B) below and in//j////j/' /' ' /' j'/j'/////j/' j/' /j' j/' /j/' / G.405 W.'( 1)( v) 50.73(a)(2)(iii) 50.73(a)(2)(x) Text)

; //j jj/j /

LIrrmrr CGuTACT FOR THIS LER (12)Name ;

TELFPHONE NUPERER

L. Suen. Antistant Sumerintandant Technical Services
AREA CINIE

Ent. 2214 811|B 21 31 Al .l 51 41 411
CC4PLETE ONE LINE FOR EACH C W WT FAllier ortrerern IN THIS REPORT (13)CAUSE SYSTEM COMPONEh' MANUFAC- REPORTABLE / CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLEfflera TO NPADS / Timrn TO RiLSx s I .1 1 I | v 6 is 19 11 Y / l i I I l | |

'

| | | 1 | | | '' I I i 1 1 1 1
10ppLE9ENTd REPORT EXPECTED (14) 10 Expected Month I Day I Year. I

| Submission
lyes (If ven. camelste E m br; e M issioW DATEl |XlND

1 I I
ABSTRACT (Limit to 1400 spaces, i.e. approximately fifteen single-space typewritten lines) (16)

On July 15, 1988, Byron Unit 2 reactor power was 2 percent. At 0436 a Nuclear Station Operator (N50)
attempted to open the Steam Generator preheater Bypass Valves (2FWO394,8,C.D) to feed the Steam Generators(5/G's).

The A and D valves opened properly, but the 8 and C valves failed to open as demanded.
levels in the 28 and 2C 5/G's lowered to the low-low level reactor trip setpoint at which point the reactor

The

automatically tripped.
The licensed operators entered and compiled with emergency operating procedures.

Stable plant conditions were achieved in Hot Standby at 0500.

The event was caused by the failures of valves 2FWO398 and 2FWO39C to open on demand.
These valves need to

be open to provide sufficient feedwater flew to the S/G's at I to 2 percent reactor power. The levelinstabilities induced by the valve failures made level control difficult. Investigation revealed that the
valves had become themally bound following their automatic closure during a reactor trip event on July 141988. ,

Both valves were opened using hydraulle lifts and 2FWO39C operated properly, however. ZFWO398 still would
not open when demanded by the handswitch. A non-safety related air check valve was replaced and the
2FWO398 valve operated , properly.

A previous siellar occurrence was reported in Unit 2 Licensee Event Report 88-007.

I
I
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LitENsEE EVENT REPORT (LER) TEXT CONTINL'Aff 0NFACILITY NAME (1)
DOCKET NUPSER (2) LER NUpeER f6)

Pane (3)Year
/j/j/j/

Sequential /// Revision,

fff// Number /// Wy,,8vren. Unit 2 015101010 l 41 El 5 Bl8 0l0l9 - Ol0 0|2 0F DI 3TEXT

Energy Industry Identification System (EI15) codes are identified in the text as (mm)
-

A. PLANT ColeITIONS PRIOR TO EVENT:

Event Date/ Time 7/15/88 / 0436
l

Unit 2 M00E _ L - _Startuo Rx Power .2%. RC5 [AB) Temperature / Pressure Normal Onoratine
B. DESCRIPTION OF EVENT:

There were no systems or components inoperable at the beginning of this event that contributed tevent. On July 15, 1988, o the
Byron Unit 2 was in the Startup Operational Mode (Mode 2) with reactor power at 2,

'Percent.

Generator Preheater 8ypass Valves [5J1 (ZFWO39A,8,C,0) to feed tt e Steam Generators (5/G's)At 0436 a Nuclear Station Operator (NS0) (Itcensed reactor operator) attempted to open the Steam
and 2FWO390 valves opened properly, but the 2FWC398 and ZFWO39C valves failed te open as demandedThe 2FWO39A.

isolated the blowdown flow paths from the 28 and 2C 5/G's in an effort to slow the rate of level secThe NSO.

in the S/G's.
The levels in the 28 and 2C S/G's continued to lower. rease

setpoint (17%) was approached and it was evident that levels could not be restored, a Itcensed SeniorAs the low-low level reactor trip
Reactor Operator directed the NS0 to manually trip the reactor, however the Reactor Protection Syst'
initiated an automatic reactor trip due to low-lew level in the 2C 5/6 before the manual trip wasem

accomplished.
The Itcensed operators entered and compiled with the " Reactor Trip or Safety injection-Unit

2 Emergency Operating Procedure" (2SEP-0) and the " Reactor Trip Response Unit 2 Emergency OperatingProcedure" (2BEP ES-0.1).
the low-low 5/G 1evel condition as expected.The 2A and 28 Auxiliary Foodwater Pumps (AFP) (BA) automatically started due to
of the reactor trip breakers coincident with low average reactor coolant temperature (tan expected Feedwater Isolation occurred due to the opening

i

ayg) of 564'F.

At 0446 the 28 AFP was stopped since its operation was not required to maintain 5/G 1evels
Feedwater Isolation signal was reset. At 0451 the.

At 0454 the Startup Feedwater Pump was started and flow was
established to the S/G's. At 0455 the 2A AFP was stopped. At approximately 0500 the stable plant
conditions were achieved in Hot Standby (Mode 3). Valves 2FWO398 and 2FWO39C were declared inoperable and
Technical Specification Limiting Condition for Operation Action Requirement (LC0AR) 3.6.3 for the two
containment isolation valves was entered and satisfied.

This Licensee Event Report (LER) is submitted in accordance with 10CFR50.73 (a)(2)(lv) due to the automatic
Reactor Protection System and Engineered Safety Features (ESF) actuations.

C. CAusE OF EVENT:
.

The event was caused by the failures of valves 2FWO398 and 2FWO39C to open on demand.At 1 to 2 percent
reactor power ths Preheater Bypass Valves must be open to provide sufficient feedwater flow to maintain S/G
1evels. The Byron Unit 2 5/G's are Westinghouse Model 0-5.

The shrink / swell phenomena are most pronounced
at low power, and Unit 2 was at 2 percent reactor power at the time of the event. The level instabilities )induced by the failure of the 2FWO399 and 2FWO39C valves made control of the S/G 1evels difficult.The
licensed operators' actions were in accordance with Station Operating procedures and operating strategies

'

for D-5 S/G 1evel conteol.

The 2FWO398 and 2FWO39C valves were found to be thermally bound. The valves had automatically closed when
|

Unit 2 tripped on July 14, 1988 (see Unit 2 LER 88-008). Normally, the valves are manually closed during a|
controlled shutdown of the plant. A controlled shutdown does not close the Preheater Bypass Valves at such

| high feedwater temperatures.
!

| II
,

i
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LICENSEE EVENT REPGRT (LERl TEXT CONTINUATIONFACILITY NAME (1)
DOCKET NUPSER (2) LER NUPSER (6)

Pane (3)Year j//,/ Sequential}///jf /// Revision
f/// W^r

Number __
'

Byron. Unit 2
0 1 5 10 10 l0 141El 5 8IB 01019 0l 0 of 3 0F 0l3TEXT

-

Energy Industry Identification System (E!!$) codes are identified in the text as (mal
-

D. SAFETY AllALYSI$*

The event occurred when the majority of Feedwater Isolation Valves were already closed.All ESF systemsactuated and functioned as designed.
The 5/G 1evels were reestabitshed and the Unit stabill ed operationsin Mode 3. The Failed preheater Bypass Valves failed in their safe position. Neither plant nor publicsafety were affected by this event.

E. tomarCTIVE ACTIONS:

The 2FWO398 valve was uncoupled from its actuator.
2FWO395 and 2FWO39C were then opened using hydraulic lifts.The actuator was found to be operating correctly.The

not operate properly from the control switch. The 2FWO39C stroked properly. The 2FWO398 did

valve for the "C" solenoid. The problem was isolated to a non-safety related air check
demanded from the handswitch.The air check valve was replaced and the 2FWO398 stroked properly when

The valves were successfully tested and returned to operable status.
Technical Specification LC0AR 3.6.3 for the failed valves was exited at 1836 on July 15
addition, appilcable operating procedures will be reviewed for the possible inclusion of a step to stroke

. 1988. In
the preheater Bypass Valves subsequent to a reacter trip.
that was experienced during this event. This may prevent therinal binding of the~ type
454-225-88-0158. This proposed corrective action is tracked by Action Item Record

The preheater Bypass Valves have not thermally bound fo11 ewing a normal unit shutdown.No furthercorrective action is planned at this time.
{

F. PREV 1005 OccimerNcrs:

LER HUPRER llD1

88-007
Feedwater Isolation Actuation due to C/G Preheater Bypass Valve Failure to
Open

G. COMPONENT FAf t tar DATA:

a) MANUFAETURER impENCLATtRE leDEL lABBER NFG PART NUPRER

Strataflo products 1/2-inch Npf
Check Valve

.

' 4

I
I
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LICENSEE EVENT REPORT (LER)
Fccility Name (1) q

Docket Number (2) _ Pan. (3)avran. Unit 2
01 El el 010141 El n 1kof$0k3Title (4) Feedwater Isolation Actuations Due to Steam Generator Preheater Oypass Valve Fallare to Open

Event Date (5) LER " r (6) Renart Date (7) Other Facilition involved 18)Month Day Year Year j/j/j/ Seguential
/j/j/

/ Revision Month Day Year Facility " - n i Docket > + r(s)f/// Number // Niember I

NONE 01 El 01 01 01 I lel 6 0 13 eie el a e 1 0 17 010 016i 31 0 si a of s1 01 01 01 1 1

~~~ -

OPERATING

fCheek one er more of the followinal (11)
2 20.402(b) 20.405(c) _E_ 50.73(a)(2)(iv)POWER

LEVEL _ 50.36(c)(1) 50.73(a)(2)(v)
,._ '73.71(b)

__

20.405(a)(1)(1)
g i _ 73.71(c)

(101 010 12
_ 20.405(a)(1)(ll) ,. 50.36(c)(2) 50.73(a)(2)(vill _ Other (Specify20.405(a)(1)(lii) 50.73(a)(2)(1) _ 50.73(a)(2)(viii)(A) in Abstract///////////,//,///,/,//,/,/,/,/,/// 20.405(a)(1)(iv) 50.73(a)(2)(li) _ 50.73(a)(2)(viii)(8) below and in

,

, , , _

//////////j/~ //j' //j' j' /j/' /' j/' j' j/' /// _._,, 20.405(a)( 1)(v) ___ 50.73(a)(2)(lit) _ 50.73(a)(2)(a) Tent)
// j/

LICENitr CONTACT FOR THIS LER (121Name

TrtF8tE K ItseER0. Brindle, Operating Engineer Ext. 2218
AREA CODE

ai1is 21 11 41 _l si di 411
CGew LETE GK LIMF FOR EAEH CL. useWT FAf t taar DE1Catern IN THit REPORT (13)CAUSE SYSTEN CONPONENT M4NUFAC- REPORTABLE / CAUSE SYSTEN CONPONENT NANUFAC. REPO'RTABLEYtaars TO NPRDS / Ytlers 70 NPRD1l l l l l | I '/ 1 1 | | | | || | | | | | | #

/ I I I I I I l
SUPPLEKMTAL REPORT EXPECTED f141 Espected Nonth I Dav l Year

Submission[ lYen (If ven. ce==lete EXPECTED StmNISSION DATEl
I i l I

\ K l ND '

A85 TRACT (Limit to 1400 spaces, i.e. approminately fif teen single-space typewritten lines) (16)

On June 3.1988 Unit 2 was in the Startup operatlanal mode at 21 reacter power. A Nuclear Station i

Operator (N50) had established Steam Generater preheater Bypass feedwater flow to the A. 5 and D Steam
Generators, but could not open the preheater Bypass Valve (2FWO39C) for the C Steam Generator.Levels in
the A, 8 and D Steam Generators increased while C Steam Generator level decreased.

Valve 2FWO39C was
opened by a non-incensed operator locally, but D Steam Generator level reached the high-2 level setpoint of
78.1% which actuated the p-14 permissive and caused an automatic foodwater isolation. While recovering
from this feedwater transient another p-14 permissive actuatten occurred due to high-2 level in the A Steam
Generator at 1338.

Levels were restored, the reedwater Isolation signal was reset, and.the plant startup
continued without further incident.

The root cause of the event was the unexpected failure of the 2FWO39C valve to open when demanded remotelyby the NSO in-the Main Control Room.
The valv.e failure initiated a feedwater flow control disturbance that

resulted in the high-2 steam generator level condition. Subsequent stroking of the 2FWO39C valve remotelywas successivi in all attempts.

N50 actions during the event were in accordance with current operating strategies for dealing with D-5
Steam Generator level control problems. The strategies have been successful during normal plant startuos.
but were not able to compensate for the level effects caused by the 2FWO39C valve fatture. All licensed
operators will be required to read this Licensee Event Report (LER) to reinforce their understanding of D-5
Steam Generator level control during low power operations.

Previous similar occurrences were reported in Unit 2 LER 87 002.
j

| -
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LICENSEE EVENT REPORT (LERl TEXT CONTINUATIONFAC!t!TY NAME (I)
DOCKET NUDGER (2) LER NUPSER f 61

|

_ Pane (31 lYear- fff Sequential Revision
/// M :r //, N_i r

Byron. Unit 2 0 15 10 10 l0 |41$15 818 - 0IOl7 - 0 l 0 01 2 0F 01 3TEXT
Energy Industry Identification System (E!!$) codes are identified in the text as (xx]

A. PLANT CD>eITIONS PRIOR TO EVENT:

Event Date/ Time 6/3/88 / 1327

tinit 2 MDDE _2__ - Startum Rx power _,,.ZL. RCS [A8] Temperature / Pressure Normal Onoratina
j

|

B. DESCRIPTION OF EVENT:

On June 3. 1988. Unit 2 was in the Startup operational mode at 2% reactor power.
There were three NuclearStation Operators (N50's) (licensed reactor operators) assigned to the Startup. One had assumed the

reactor operations board, the second had the feedwater board, and the third was preparing for a MainTurbine [TS) roll.
The N50 at the feedwater board was attempting to initiate feedwater (FW) 15J) flow

through the Steam Generator prehester typass Flow valves. 2FWB39A, 8 C, D. At 1327 the M50 had
estabitshed flow through 2FWO39A 5 and 0 and was attempting to open the final preheater Bypass valve.2FWO39C, when it fatted to opers. |

Steam Generator levels to the opening of the 2FWO39C valve.The feedwater board N50's attention was diverted from the A. B and D
The N50 at the Main Turbine control board

ceased his activities there and lammediately assumed a position at the feedwater control panel.Levels in
the A, B and O 5 team Generators began to rise and C Steam Generator level lowered. Feedwater flow to the ;

A. 5 and D 5 team Generators was manually toelated in an attempt to contest the level increases while
attempts were made to estabitsh preheater flow to the C Steen Generator as its level continued to lower.
The 2FWO39C valve was opened by a non-licensed operator locally. At 1327 the D Steam Generator level
reached a high-2 level setpoint of 78.1% which actuated the p-14 permissive and caused an automatic ;

Feedwater Isolation and a Main Turbine Trip. |
The N50's restored all Steam Generator levels to normal and I

reset the Feedwater Isolation signal. At 1338 while attempting to stabillae Steam Generator levels the A
Steam Generator level swelled causing another p-14 actuation and Feedwater Isolation.( Levels were restored
to normal, the Feedwater Isolation signal was reset and the startup continued without further incident.

This Licensee Event Report is submitted in accordance with 10CFR50.73 (a)(2)(iv) due to the two EngineeredSafety Feature (ESF) actuations.

C. cAust OF EVEN{:
I

The intermediate cause of the event is attributed to the atypical response of D5 Steam Generator levelindications at low power levels.
The failure of the 2FWO39C valve to open upset the controlled addition of

Ifeedwater through the 2FWO39A
B. O preheater typass Valves which in turn initiated a swell in the SteamGenerators.

The shrink / swell #n z: are most pronounced at low power, and Unit 2 was at 2 percent
reactor power at the time of the event.

One N50's attention was diverted from the remaining Steam
Generator levels but the duty was lamediately assumed by the turbine control operator, therefore, ;

inattention was not a contributor to the event.
;

,

The second level excursion occurred at 1338 hours when N50's were recovering from the first feedwater
transient and were attempting to stabl11:e Steam Generator levels. The A Steam Generator level swelled and
initiated a Feedwater Isolation. The level was restored and the unit startup continued.

I
I

(0037R/0002R)

_- _



_ _ . _ _ _ - .. .._m. ..--____.__..._m _ . _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ __ . _ . _ . - _ _ _ _ . . _ _ . _ .

FAC!t!TY NAME (1) LICENSEE EVENT REP 0ef fLEal TEXT CONTINUATION
DOCKET NU M ER (2) lea NU S Es (6) Pane (3)

Year /// 5eguential /// Revision
fu/ ff///j// "r H & r_Buren. Unit 2\ 0 l E l 010101 dl El 5 8I8 - 01017 - 0 I0 0l3 0F 01 3TEXT

Energy Industry Identification System (EII5) codes are identified in the text as (xx)
C. CAUSE OF EVENT: (Continued)

The cause of the event is attributed to the unexpected failure of the 2FWO39C to open when demanded
remotely by the N50. This occurrence initiated a disturbance in the controlled feed to all four Steam
Generators and resulted in Steam Generator levels shrinking on C and swelling on A. O. D.

The 2FWO39C was
opened by a non-Itcensed operator who momentarily interrupted air flow from the air operated valve'sdiaphrap.

The valve worked properly during several subsequent strokes. It is speculated that a check
valve in the air flow path to 2FWO39C was not properly seated, and this was the root cause of the failureof the valve to open.

The non-licensed operator interrupted the air flow, thus permitting the check valve
to seat and peewit subsequent satisfactory operatten of 2FWO39C.

D. SAFETY N YEft:

The Feedwater Isolations occurred when the majority of Feedwater Isolation Valves were already closed due
to the low power operating conditlen. All safety systems actuate 6 as designed. The Main Turbine had been
latched in preparation to roll, therefore, there were ne significant effects en the turbine. Steam
Generator levels were quickly lowered from the F-14 Pennissive setpoint and the Feedwater Isolation signals
were reset. All ESF ogulpment functioned as designed. At ne time was plant er pubite safety threatened.

E. CORRECIIVE ACT10NS:

All operator actions were correct in responding to indicated process changes. The operator followed the
four main strategies for controlling D-5 5 team Generator levels:

* 1. Give 100% dedicated attention to 5/G 1evel control during low power transients.

2.
Prior to inducing a planned transient, all plant parameters shall be stable at their nominal valve.

3.
Only one parameter and one Steam Generator at a time will be altered unless inaction would result
in a protective feature actuetten.

4
All changes are made in small increments with time for stabilisation between steps.

The level instabilities induced by the failure of the 2FWO39C valve made control of the Steam Generator
levels difficult. The strategies have been successful during normal plant startups, but were not able to
compensate for the level effects caused by the 2FWO39C valve failure. All licensed reactor operators and
senter reactor operators will be required to read this Licensee Event Report to reinforce their
understanding of the care that must be exercised in controlling B-5 Steam Generator levels at low power.
The 2FWO39C valve was successfully stroked several times following its initial local opening by thenon-licensed operater. The valve remained in service and functioned normally while the power escalation
continued.

F. PREVIOUS OCCURRENCF,$:

LER lip.ER IIIji

87-002
Reacter Trips and Feedwater Isolations Due to Operator Difficulty in
Centre 11tng Steam Generator Level Transients at Low Power

G. C0profENT FAILURE DATA:

a) tthfRJFACTURER lefENCLATURE PeoEt is ER Nra PART Nu,.ER
Not Applicable

i
I

_ _



DEVIATION INVESTIGATION REPORT (DIR)
Facility Name F

Braidwood Unit 2 PAM
1 10F 0 2Title

Failure of Feedwater 8ypass Isolation Valve to Open due to Mechanical 8indingCj EVENT DATE DIR NUMBEN REPORT DATE
-

, /

/{/{
SEQUENTIAL

{/{
REVISION

IGNTH DAY YEAR STA LM17 YEAR /Inmara / NUPSER lelfTH ' DAY YEAR

POWER
11 0 01 7 BI 8 2l 0 01 2 81 8 - 11618 0l 0 Il 1 11 5 81 8 01 91 0

-

*
CONTACT FOR THIS DIR.,

NAPE
TELEPHONE NUPSER

AREA CODE

_ David W. Ibrahim. Technical Staff Enaineer Ext. 2402 8|115 4|5l8|-|?181011
COMPLETE ONE LINE FOR EACH CGrF6niENT A URE DESCRIBED IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LETimre TO NPRDS
TURER TO NPRDS

I | | I I I l l i I I I I I
l i l i l I l | I I l i

SUPPLEfENTAL REPORT EXrtuto IGNTH DAY YEAR,

SU8MI$$ ION

ll YES fif ven. canalete EXPECTED suaeviss10N DATE)~l No 0| 6 6| 1 al 9n
TEXT Energy Industry Identification System (EIIS) codes are identified in the text as [XX)

. -

A. PLANT C0pSITIONS PRIOR TO EVENT:

Unit: 8raidwood 2 Event Date: October 7,1988 Event Time: 0607;p
Mode: 1 - Power Generation Rx Power: 90%;

RCS (A8) Temperature / Pressure: N.O.T./N.0.P.

8. DESCRIPTION OF EVENT:

On 10/7/88 at 0607, during power ascension according to procedure 28wGP 100-3, Power Ascension 5% to 100% the
Nuclear Station Operator (N50) performed step F.59 to open the feedwater isolation valves 2FWO39A, 2FW0398
2FWO39C and 2FWO390. He noticed that 2FWO39A valve failed to open. Nuclear Work Request number (NWR e)
A26043 was issued and Limiting Condition for Operating Action Regul-ement (LC0AR) 6.3-1A, Containment.

Isolation Valves Tech Spec LC0 3.6.3, was entered. There were no inoperable systems or components that
contributed to the event.

C. CAUSE OF EVENT:

The cause of this event is partially due to tight packing resulting in high friction between the valve stem
and the packing material. In addition it is also suspected that mechanical or thermal binding may have
occurred within the valve internals.

O
V

2368m(111788)/13
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION

FACILITY Nape Form Rev 2.0
DIR NUPSER PAGE

Braidwood Unit 2 " "
STA UNIT YEAR NUPOER NUPSER#

-

21 0 01 2 81 8 116I8 - 01 0 2 0F 012
-

TEXT4

D. SAFETY ANALYSIS:

*

The feedwater bypass line is a means to deliver feedwater to the Steam Generator (5/G) through the upper
,,

,

i
nosale, instead of the main, lower, nozzle, at low loads to prevent the formation of water hammer in the5/G preheater section.

The feedwater isolation bypass valve (2FWO39A) safety function is to isolate
between the $/G, in the Containment Building, and the rest of the feedwater system if there is ani

Engineering Safeguard Feature (ESF) actuation. The valve was already closed, functioning as an isolation
valve, and at no time were the public, personnel or the equipment in danger. j

;

; E. CORRECTIVE ACTIONS: i

l
1) f- 'inta Actions: l

j

NWR #A26043 was issued and LC0AR 63-1A was entered. packlng was adjusted and the stem was
lubricated. The valve was operated and passed Technical Staff surveillance Swv5 6.3.3-20.

'

I11) Lana Taru Actions:

1) In response to the possible thermal / mechanical binding prnblem, SwGP 100-3 will be changed to
instruct the NS0's, at step F.59, to open the feedwater Lypass isolation at 70% power. This
will reduce the pressure differential across the valve and, consequently, wt11 reduce
mechanical binding of the valve internals.

'

2) This event may be similar to Byron's events reported in Byron's Licensee Event Reports number
88-007 and 88-009. The applicable procedures will be reviewed for possible inclusion of a
step to stroke the subject feedwater bypass valves subsequent to a reactor trip. This is
being done as a result of both the event at Braidwood and in response to INp0 SER 8-88

'

Pressure Locking of Residual Heat Removal Gate Valves.

All procedures review will be tracked by action item 457-200-88-16801.

3) NWR #A26308 has been issued to inspect the valve internals. Also removing the check valves
2

2FWO78A, 2FWO788, 2FWO78C and 2FWO780, per modification number M20-2-88-029 will reduce the
pressure differential across each of the feedwater bypass isolation valves and will further
reduce the internals binding. Results will be tracked by action item 457-200-88-16802.

F. PREVIOUS OCCURRENCES:

There have been no previous occurrences of mechanical binding recorded in a Deviation Report.

G. COMPONENT FAILURE DATA:

None.

2368m(111988)/14
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DEVIATION INVESTIGATION REPORT { LA) @
, TITLE
'

M JJRE OF FEEDWATER PREHEATER BYPASS VALVE 2FWO398 TO ClosE FROM HAESWITCH
pace

0 2
EVENT DATE

DIR NUPSER REPORT DATE
// SEQUENTIAL // REVISION

Pa!@ DAY YEAR STA UNIT YEAR // NLNSER /f NUPRER MNTH DAY YEAR 1|

POWER
01 1 01 4 si a el s 01 2 al a

t

0 I el 4 011 112 310 8 18 LEVEL
- -

01 al 0
CONTACT FOR THIS DIRMAM

TELEPHONE NUPSER

AREA CODE
W. Waltern. Anst Tech Staf f Supervinar Ent. 2240 8|1 |$ 213141-|$I414| 1

CONPLETE ONE LINE FOR EACH CGrW6xEN FAILURE DEstafarn IN THIS REPORTCAUSE SYSTEM COMP 0NENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LETimre TO NPROS
Tuers TO R ;Li

l l | I I l i I | | | | | |
| | | | | | | | | t i 1

' '

SUPPLEM NTAL REPORT EX M U tu
MNTH DAY YEAR

SUSNI$$ ION '

I YES fif won. commlete EXPECTED SURNISSION DATE) X l NO
|

TEXT

A. PLANT COM ITIONS PRIOR TO EVENT:

j Event Date/ Time 1/4/88 / lits hrs

Unit 2 MODE 1 Power Omerattenn Rx Power 805 RCS (A8] Temperature / Pressure Normal Oneratina
-

8. DESCRIPTION OF EVENT:

On 1/4/88, at 1118, Byron Unit 2 was in Mode 1 operating at 801 power when the Feedwater (FW) ($J)
Preheater Bypass valve 2FWO398 failed to close on demand from the Main Control Board, IPM04J. controlswitch. Subsequently, the air supply to the valve actuator was closed and the valve failed closed. A
LC0AR, Limiting Condition For Operation Action Requirement, was entered.

| C. CAUSE OF EVENT:
|

l
|

The cause of the failure of the 2FWO398 valve to close has been determined to be the inability of the "C"
solenoid to vent the air from the valve diaphragm / accumulator. The valve opens properly and would close

| using the two remaining safety related solenoids.
|

D. SAFETY ANALYSIS:

The plant or public safety was not affected by the failure 'of the 2FWO398 valve to close from the Main
Control Board switch signal. The valve would have closed on a Feedwater Isolation $lgnal due to the two
remaining safety related solenoids. The affected solenoid does not receive a safety signal and is used
only for manual opening and closing functions on the 2FWO398 valve. The last known operable time of the
"C" solenoid was on 12/12/87 when 2FWO39 was tested under 28V5 6.3.3-20.

.

tO
I

I
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OEVIATION INVESTIGATIDH REPORT TEXT CONTINUATION
_

: TITLE
'

DIR NUpBER
PAGE', .

FAILURE OF FEEDWATER PREHEATER BYPAS$ $EQUENTIAL REV!$!0N
_ _ _

__S TA UNIT YEAR HUPRER NUPRERVALVE 2FWO398 TO CLOSE FROM HAND $ WITCH
of 6 01 2 al a 0IoI4-

0I1 2 0F 012
-

TEXT

l E. CORRECTIVE ACTIONS:

'

The Preheater Bypass valve was verified to close by using one of the safety related solenoids
solenoid, which is non-safety related, was replaced under Nuclear Werk. Request The "C".

that the solenoid was receiving the signal from the control switch. 851747, and it was verified
the fa:1ure of the air to vent from the "C", solenoid. The problem has been dete mined to be

A nuclear work request was written to investigate Ii and repair the venting pro'les.
The valve was declared operable when the valve was verified by temporary

u
procedure 88-2-014,

to close in less than 6 seconds on 1/6/88, using one of the safety related solenoids to
,

close the valve. On 7/22/88. the instrument air check valve was replaced.
The check valve dise had becomedisconnected from its stem and stem nut.

The valve was successfully tested and returned to operable status.
'

F. PREVIOUS OCCURRENCES:
i

DVR DADRER 111LE
.

NOK'

,

G. COMPONENT FAf t ter BATA:

a) MM4DFACTURER NGENCLATURE ICOEL NLABER MFG PART NUPSER

Parker Hannifin Check valve 3/4"

b) RESULTS OF NPRDS SEARCH!

Not Applicable

c) lAR

None

.

, ;
(18T2M/0216M)
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| |
|

'

'

FW13 FW ISOLATION VALVE FAILURE

TYPE: GENERIC, RV 0-100% OF VALVE TRAVEL ;

'

A) IFWOO9A
| B) IFWOO9B |

| C) IFWOO9C

| D) IFWOO9D j

CAUSE: MECHANICAL BINDING
|

|
'

REF: 20E-1-4030 FW18
20E-1-4030 FW19
20E-1-4030 FW20
20E-1-4030 FW21

.

PLT STA: REACTOR POWER IN THE POWER RANGE

O EFFECTS: MALFUNCTION INSERTION CAUSES THE SELECTED STEAM GENERATOR
FEEDWATER ISOLATION VALVE TO FAIL AT THE SELECTED SEVERITY
WHEN THE VALVE PASSES THROUGH THE SELECTED POSITION. MAIN'

FEEDWATER FLOW TO THE ASSOCIATED STEAM GENERATOR WILL
DECREASE TO ZERO WITH STEAM GENERATOR LEVEL DECREASING AT A
RATE DETERMINED BY THE FEED FLOW-STEAM FLOW MISMATCH.
ANNUNCIATOR 15-A4(B4,C4,D4) "S/G 1 A(B,C,D) FLOW MISMATCH FW FLOW
LOW" WILL ACTUATE IF FEED FLOW DECREASES TO 750K LBS/HR LESS
THAN STEAM FLOW. OPERATION OF THE ISOLATION VALVE CONTROL
SWITCH OR FW ISOLATION SIGNAL WILL HAVE NO EFFECT ON THE
VALVE POSITION.

MALFUNCTION REMOVAL WILL RESTORE THE FEEDWATER ISOLATION
VALVE TO NORMAL.

EVENTS: NONE ,

| |
1
!

|

o
14

|
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FWl4 FEED LINE BREAK BETWEEN FWOO9 & CONTAINMENT
.

TYPE: GENERIC, NRVI 0-3.5 MLBM/HR AT 900 PSID

A) IA FW LINE C) IC FW LINE
B) IB FW LINE D) 1D FW LINEf

1

CAUSE: PIPE BREAK BETWEEN FWOO9 AND CONTAINMENT WALL |

REF: M-36 SHEETS 1 A - ID

PLT STA: 100% REACTOR POWER

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF WATER FROM THE !

FEEDWATER SYSTEM INTO THE STEAM TUNNEL ENVIRONMENT.
ACTUAL FEEDWATER FLOW TO THE STEAM GENERATOR ASSOCIATED
WITH THE SELECTED LINE WILL DECREASE. STEAM GENERATOR LEVEL
WILL BEGIN TO DECREASE DUE TO THE MISMATCH BETWEEN STEAM

O FLOW AND FEED FLOW. THE STEAM GENERATOR WATER LEVEL
,

CONTROL SYSTEM WILL RESPOND TO PROVIDE ADDITIONAL FLOW TO '

THE AFFECTED LINE. AS THE MALFUNCTION SEVERITY IS INCREASED, !

THE RATE OF DECREASE IN STEAM GENERATOR LEVEL WIL.L INCREASE.
'

AS STEAM GENERATOR LEVEL DECREASES, A STEAM GENERATOR LO-
LO WATER LEVEL REACTOR TRIP WILL OCCUR.

.

THE INITIAL REDUCED FEEDWATER FLOW WILL CAUSE AN INCREASE IN
REACTOR COOLANT SYSTEM TAVE DUE TO THE REDUCED FLOW OF i

. FEEDWATER INTO THE STEAM GENERATOR. NORMAL REACTOR
'

COOLANT AND REACTOR POWER CONTROL SYSTEMS WILL RESPOND TO
THE CHANGES IN SYSTEM TEMPERATURE. !

THE STEAM GENERATOR WILL CONTINUE TO BLOWDOWN UNTIL DRY.
AS THE BLOWDOWN CONTINUES THE RCS TEMPERATURES WILL
DECREASE. THE OPERATOR MAY SLOW /STOP THE RCS COOLDOWN BY
ISOLATING AUX FEEDWATER TO THE FAULTED STEAM GENERATOR.

MALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS
MALFUNCTION AND THE SIMULATOR MUST BE RESET TO REMOVE THIS
MALFUNCTION.'

!

" " " " " " " "O
t
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FW15 MAIN FW PUMP SHAFT BREAK

TYPE: GENERIC, NRB

A) 1A FW PUMP
B) IB FW PUMP
C) IC FW PUMP

;

CAUSE: MECHANICAL FAILURE OF FW PUMP SHAFT
:

REF: M-?6 SHE'dT 2
;

j

PLT STA: 100% REACTOR POWER

: -

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SHAFT OF THE SELECTED ,

-

: FEEDWATER PUMP TO BREAK. AT LOWER POWER LEVELS, THE |
i SELECTED FEEDWATER PUMP'S TURBINE HP AND LP STOP VALVES

OPEN ATTEMirTING TO INCREASE TURBINE SPEED. AT 100% POWER THE,

O'v
THE SELECTED TURBINE MAY OVERSPEED. THE MOTOR DRIVEN PUMP, IF
SELECTED, DICHARGE FLOW CONTROL VALVE (1FW016) WILL-

*

MODULATE OPEN ATTEMPTING TO RESTORE FLOW AT ANY POWER
LEVEL.

'

THE SELECTED FEEDWATER PUMP DISCHARGE FLOW INDICATION
DECREASES TO ZERO AND FEEDWATER PUMP DISCHARGE HEADER

i PRESSURE DECREASES. DEPENDING ON THE INITIAL PLANT CONDITION,
I NORMAL FEEDWATER FLOW TO THE STEAM GENERATORS MAY BE
i PARTIALLY LOST. AS THE PUMP DISCHARGE FLOW DECREASES, THE

ASSOCIATED PUMP'S RECIRC VALVE (1FWOI2A, B, C) WILL AUTO OPEN.
.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY RAMPING BACK THE MAIN TURBINE AND/OR STARTING THE STANDBY

L FEEDWATER PUMP.
I

THE SIMULATOR MUST BE RESET TO RESTORE THE MAIN FEEDWATER1

PUMP SHAFT TO NORMAL.

;

; EVENTS: NONE
,

1

$

O'

i
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FW16 FW HEADER PRESSURE TRANSMITTER FAILURE

|
TYPE: DISCRETE, RV 0-1500 PSIG

CAUSE: IT-508 FAILURE

REF: M-2036 SHEET 3

PLT STA: REACTOR POWER IN THE POWER RANGE
i

!
EFFECTS: MALFUNCTION INSERTION CAUSES PT-508 TO FAIL TO THE SELECTED

SEVERITY. FEEDWATER HEADER DISCHARGE PRESSURE INDICATION
(IPI-508) INDICATES THE SELECTED SEVERITY HEADER PRESSURE.

IF THP MALFUNCTION SEVERITY SELECTED IS GREATER THAN AChUAL
HEAE ER PRESSURE, THE MASTER FEEDWATER PUMP SPEED
CONTROLLER OUTPUT WILL DECREASE. MAIN FEEDWATER PUMPS IB
AND IC TURBINE SPEEDS WILL DECREASE WITH RESULTING DECREASES
IN MAIN FEEDWATER DISCHARGE HEADER PRESSURE AND FLOW.

IF THE MALFUNCTION SEVERITY SELECTED IS LESS THAN ACTUAL
HEADER PRESSURE, THE MASTER FEEDWATER PUMP SPEED
CONTROLLER OUTPUT WILL INCREASE. MAIN FEEDWATER PUMPS IB
AND IC TURBINE SPEEDS WILL INCREASE WITH RESULTING INCREASES
IN MAIN FEEDWATER DISCHARGE HEADER PRESSURE AND FLOW. j

!

MALFUNCTION REMOVAL WILL RESTORE IT-508 TO NORMAL. !

|

EVENTS: NONE ;

|

|

4

O l

.

'
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|

FW17 HEATER DRAIN TANK LEVEL CONTROLLER FAILURE

TYPE: DISCRETE, RV 0-100 % !

CAUSE: FAULTY LEVEL CONTROLLER ILK-HD009A (AUTOMATIC ONLY)

|
'

REF: 20E-1-4031 HD07
20E-1-4030 HD24
M-2041 SHEET 33

|

PLT STA: REACTOR AT POWER |
.

|
EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE OUTPUT OF HEATER '

|DRAIN (HD) TANK LEVEL CONTROLLER ILK-HD009A WILL FAIL TO THE
VALUE DETERMINED BY THE SELECTED SEVERITY.

IF THE SELECTED SEVERITY IS GREATER THAN THE CONTROLLER
OUTPUT, THEN THE HEATER DRAIN PUMP DISCHARGE VALVES TO j

O THE CONDENSATE HEADER, lHD046A/B,WILL MODULATE OPEN. THIS
WILL RESULT IN AN INCREASE IN HEATER DRAIN PUMP FLOW AND A
DECREASE IN CONDENSATE PUMP FLOW. AS HEATER DRAIN PUMP FLOW
INCREASES, ANNUNCIATOR 17-D3 "HD PUMP DSCH FLOW HIGH"
ACTUATES. THE INCREASE IN HD PUMP FLOW RESULTS IN A DECREASE
IN HD TANK LEVEL AS INDICATED ON ILI-HD009. THE HD TANK MAKEUP
VALVE 1HD122 MODULATES OPEN TO MAINTAIN TANK LEVEL, BUT
MAKEUP WILL OCCUR ONLY IF IT IS UNISOLATED.

IF THE SELECTED SEVERITY IS LESS THAN THE CONTROLLER OUTPUT,
THE HEATER DRAIN PUMP DISCHARGE VALVES TO THE
CONDENSATE HEADER,1HD046A/B, WILL MODULATE CLOSE. THIS WILL
RESULT IN AN DECREASE IN HEATER DRAIN PUMP FLOW AND A
INCREASE IN CONDENSATE PUMP FLOW. HEATER DRAIN TANK LEVEL

'

INCREASES AS INDICATED ON ILI-HD009. AS HEATER DRAIN TANK LEVEL
INCREASES ANNUNCIATOR 17-E4 "HD TANK LEVEL HIGH LOW" IS
ACTUATED. HD TANK OVERFLOW VALVE (1HD117) OPENS AND
ANNUNCIATOR 17-E5 "HD TANK OVERFLOW VALVE OPEN" ACTUATES.

'MALFUNCTION REMOVAL WILL RESTORE THE CONTROLLER TO NORMAL.

EVENTS: NONE
i

O
,
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FW18 FW HEATER TUBE LEAK (17)

|

TYPE: GENERIC, RV 0-3 MLBM/HR @ 700 PSID j
'

A) 17A HP HEATER
B) 17B HP HEATER

l

CAUSE: TUBE FAILURE AT FW INLET TO HEATER

REF: 20E-1-4030 HD18 ;

20E-1-4030 HD28 |
M-36 SHEET 2
M-41 SHEET 2

PLT STA: 100% REACTOR POWER -

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF FEEDWATER FROM THE i
MAIN FEEDWATER HEADER INTO THE SELECTED HIGH PRESSURE HEATER. AT !

q LOW SEVERITY LEVELS, THE NORMAL HEATER DRAIN OUTLET VALVE

Q lHD008A(B) MODULATES TO MAINTAIN NORMAL LEVEL. AS MALFUNCTION
SEVERITY IS INCREASED, EMERGENCY DRAIN OUTLET VALVE 1HD038A(B) WILL
OPEN IN AN ATTEMPT TO MAINTAIN HEATER LEVEL AND ANNUNCIATOR 17-C1 i

'"HTR 17 EMERGENCY DRAIN VLV OPEN" WILL ACTUATE. ANNUNCIATOR 17-B1
"HTR 17 LEVEL HIGH LOW" WILL ALSO ACTUATE.

IF HEATER LEVEL INCREASES FURTHER, ANNUNCIATOR 17-Al "HTR 17 LEVEL i
HI-2" WILL ACTUATE THE ASSOCIATED SECOND STAGE REHEATER DRAIN TANK

'

OUTLET VALVES TO HP HEATER 17A(B) 1HD005A/1HD005C (IHD005B/lHD00$D)
WILL CLOSE, HP HEA'IERS 17A/17B EXTRACTION ISOLATION VALVE 1ES004 WILL i

'CLOSE, HP HEATER 17A/17B EXTRACTION CHECK VALVE 1ES005 WILL CLOSE,
AND HP HEATERS 17A/17B EXTRACTION STEAM SPILL VRVE 1ES022 WILL OPEN.

THE MAIN FEEDWATER SYSTEM WILL REFLECT THE LEAKAGE AS A DECREASE
IN MAIN FEEDWATER PUMP DISCHARGE PRESSURE AND INCREASED FEEDWATER
PUMP DISCHARGE FLOW. THE STEAM GENERATOR WATER LEVEL CONTROL
SYSTEM WILL INCREASE FW FLOW UNTIL MFP CAPACITY IS REACHED THEN S/G
LEVELS WILL DECREASE. MAXIMUM FAILURE MAY CAUSE AN OPDT RUNBACK i

FROM 100% POWER. '

MALFUNCTION REMOVAL WILL ONLY RESTORE THE INTEGRITY OF THE HP
HEATERS TUBES.

EVENTS: NONE

O
19
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FW19 FW LINE BREAK INSIDE CONTAINMENT

TYPE: GENERIC, NRVI 0-3.5 MLBM/HR @ 900 PSID

A) FW LINE A
| B) FW LINE B

C) FW LINE C
D) FW LINE D

CAUSE: PIPE RUPTURE IMMEDIATELY DOWNSTREAM OF CNMT PENETRATION I

REF: M-36 SHEET 1 A |
M-36 SHEET 1B ;

M-36 SHEET IC |
M-36 SHEET ID |

.

PLT STA: 100% REACTOR POWER

O EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF WATER FROM THE
FEEDWATER SYSTEM INTO THE CONTAINMENT ENVIRONMENT. ACTUAL
FEEDWATER FLOW TO THE STEAM GENERATOR ASSOCIATED WITH THE
SELECTED LINE WILL DECREASE. STEAM GENERATOR LEVEL WILL BEGIN TO
DECREASE DUE TO THE MISMATCH BETWEEN STEAM FLOW AND FEED FLOW.
THE STEAM GENERATOR WATER LEVEL CONTROL SYSTEM WILL RESPOND TO
PROVIDE ADDITIONAL FLOW TO THE AFFECTED LINE. AS THE MALFUNCTION
SEVERITY IS INCREASED, THE RATE OF DECREASE IN STEAM GENERATOR LEVEL
WILL INCREASE. AS STEAM GENERATOR LEVEL DECREASES, A STEAM
GENERATOR LO-LO WATER LEVEL REACTOR TRIP-113RBINE TRIP WILL OCCUR.

THE INITIAL REDUCED FEEDWATER FLOW WILL CAUSE AN INCREASE IN
REACTOR COOLANT SYSTEM TAVE DUE 'IO THE REDUCED FLOW OF FEEDWATER
INTO THE STEAM GENERATOR. NORMAL REACTOR COOLANT AND REACTOR
POWER CONTROL SYSTEMS WILL RESPOND TO THE CHANGES IN SYSTEM
TEMPERATURE.

,

i

CONTAINMENT TEMPERATURE, HUMIDITY, PRESSURE, AND SUMP LEVEL (S) WILL j

INCREASE DUE TO 11iE HIGH TEMPERATURE FEEDWATER ENTERING THE j

CONTAINMENT ENVIRONMENT. CONTAINMENT TEMPERATURE AND PRESSURE
WILL INCREASE UNTIL THE AFFECTED STEAM GENERATOR HAS COMPLETELY
BLOWNDOWN THROUGH THE PIPING RUITURE.

MALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS MALFUNCTION
AND THE SIMULATOR MUST BE RESET TO REMOVE THIS MALFUNCTION.

,

.

20 |
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FW20 FW LINE BREAK OUTSIDE CONTAINMENT

TYPE: GENERIC, NRVI 0-3.5 MLBM/HR @ 900 PSID

A) FW LINE A
B) FW LINE B
C) FW LINE C
D) FW LINE D

CAUSE: PIPE RUPTURE BETWEEN IFWO79 & IFWOO9

REF: M-36 SHEET 1 A
M-36 SHEET IB
M-36 SHEET IC
M-36 SHEET ID

-

PLT STA: 100% REACTOR POWER

EFFECTS: THIS MALFUNCTION RESULTS IN THE LOSS OF MASS FROM THE FEEDWATER I

SYSTEM TO THE STEAM TUNNEL. ACTUAL FEEDWATER FLOW TO THE STEAM
GENERATOR ASSOCIATED WITH THE SELECTED LINE WILL DECREASE. SEAM
GENERATOR LEVEL WILL BEGIN TO DECREASE DUE TO THE MISMATCH
BETWEEN STEAM FLOW AND FEED FLOW. THE STEAM GENERATOR WATER
LEVEL CONTROL SYSTEM WILL RESPOND TO PROVIDE ADDITIONAL FLOW TO
THE AFFECTED LINE. AS THE MALFUNCTION SEVERITY IS INCREASED, THE RATE
OF DECREASE IN S'IEAM GENERATOR LEVEL WILL INCREASE. AS STEAM
GENERATOR LEVEL DECREASES, A STEAM GENERATOR LO-LO WATER LEVEL
REACTOR TRIP-TURBINE TRIP WILL OCCUR.

THE INITIAL REDUCED FEEDWATER FLOW WILL CAUSE AN INCREASE IN
REACTOR COOLANT SYSTEM TAVE DUE TO THE REDUCED FLOW OF FEEDWATER
INTO THE STEAM GENERATOR. NORMAL REACTOR COOLANT AND REACTOR
POWER CONTROL SYSTEMS WILL RESPOND TO THE CHANGES IN SYSTEM
TEMPERATURE.

THE STEAM GENERATOR WILL CONTINUE TO BLOWDOWN UNTIL A FEEDWATER
ISOLATION OCCURS. FOLLOWING THE FEEDWATER ISOLATION, THE STEAM
GENERATOR LEVEL MAY BE INCREASED USING AUXILIARY FEEDWATER.

MALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS MALFUNCTION
AND THE SIMULATOR MUST BE RESET TO REMOVE THIS MALFUNCTION.

EVENTS: 1) DVR 06-02-88-115
.

O
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DEVIATION INVESTIGATION REPORT (DIR) F W nb' 'Facility Name
_ Byron Nuclear Power Station
Title 1 10Fl o 1 3

2B Main Feedwater Pian Recirculation Line Leak
--

EVENT DATE
DIR NUISER

REPORT DATE

y/ SEQUENTIAL /f REV!510N OP W M
tWHTH DAY YEAR STA tal1T YEAR / NLASER // NLDSER PONTH DAY YEAR 1

POWER
1 11 2 14 s la e 16 e 12 e la -- 1 11 1 5 *El0Ie i | | o 14 la

-

CONTACT FOR THIS DIRNAlf
TELEPHONE NUpeER

! AREA CODE
D. Brindle. Deeratina Enaineer Ext. 2218! a1115

CopSLETE Off LINE FOR EACH (fwi6xENT FA11 tar DESCRikFD IN THIS REPORT 2|314|-|514I4|1|
i CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE
i

! Timre 70 NPRDS
Tiere TO NPRDSI I I I I I I !

i

I I l I l I i
>

l | | | 1 I I
I I i 1 1

$UPPLumm1At REPORT EXHCiin
TENTH DAY YEAR,

SUOMI5510N
[I YES fif ven. commlete EXPECTED SLAMISSION DATE)| ND 1|5TEXT 0 4

Energy Industry Identification System (E115) codes are identified in the text as [XX) 8 9,

A.
PLANT ColeITIONS PRIOR 70 EVENT:

Event Date/ Time 11-24.as / 2000,

Unit 2 PWDE 1 Power Geeration Rx Power 1 RCS (AB) Temperature / Pressure _ Normal Doeratina
-

8. DESCRIPTION OF EVENT:

On 11-24-88 at 2000 hours Unit 2 was at 48 percent power when shif t personnel received a call concerning a
leak on 401 elevation of the turbine building. Subsequent investigation revealed the source of the leak to

I
.

be a hole in the 28 Main Feedwater (FW) (SJ) Pump recirculation line at the elbow downstream of valve
2FWO128. The pump was taken out-of-service.,

| reduction was not required. Only one pump is required at 48 percent power, so a power

All operator actions were correct.
No other system or components were inoperable at the beginning of this

event that contributed to the event. No safety system actuations occurred.

|

|

|
i

I
.

(0211R/0024R)

!
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
..-

FACILITY MALE Fore Rev 2.0DIR NLaere
PAGF

SEQUENTIAL REVI$!0N
STA UNIT YEAR NLDRER NLDSER

8vron Nuclear Power Station
0 16 0 12 a 18 - 1|1|STEXT 0 10 2 0F 0l1

-

Energy Industry Identification System (EIIS) codes are identified in the text as [XX]

C. CAUSE OF EVENT:

The cause of the event was erosion of the pipe elbow due to leakage through the upstream 28 Feedwater pumprecirculation valve 2FWO128.
valve had also been seen on Unit 1.The problem of elbow erosion downstream of the Main Feedwater rectreviation
directional cone on the downstream side of the valve plug.The problem with Unit I was found to be the mis-application of a flow
directly into the elbow immediately downstream. The nose cone directed any valve leakby

prior to initial startup in response to the Unit 1 problem.The nose cones on all of the 2FWO12 valves were removed
It is possible that the erosion damage on

2FWO128 was done prior to the cone removal, but it seems more likely that the valve may have beenexcessively leaking by the seat.
are showing no thinning in the general area of the elbow. Unit 1 elbows are being monitored for pipe thinning and the indications

Unit 2 elbows downstream of 2FWO12A and 2FWO12Cwere tested and the results showed that there has been no thinning. The indications showed an average
elbow wall thickness of 0.82 inches while a new elbow has a nominal well thickness of 0.75 inches.
Further detailed Investigations wt11 be conducted during the upcoming refueling outage.

.

The final
determinations of the causes will be reported in a supplement to this report.

D. SAFETY Ah& LYSIS:

The plant or pubile safety was not compromised by the failure of the elbow downstream of the 2FWO128.
' leak found on the pipe elbow was from a sen11 hele in one location. The

The leak was on the condenser vacuum
side of IFWO128 therefore most of the water / steam was drawn into the main condenser steam space.Therecirculation line on the main feedwater pump can be easily isolated. The operation of the pump was not
lunediately affected by the leak. The pump was taken out of service In order to repair the elbow,

t

E. CORREETIVE ACTIONS:

The pump was taken out of service and the manual isolation valve was closed. i
The remaining feedwater pump

recirculation elbows were examined and showed no eresten on the elbow. The damaged pipe elbow will be
!replaced in the next refueling outage under Nuclear Work Roguest 862633. The valve internals on 2FW0128

will be inspected to verify proper valve closure under Nuclear Work Request 862836. Both Nuclear WorkRequests will be tracked under Action Item Record 88-0294 Pipe wall thickness is being monitored under
the station's erosion /correston program. Relocation of the pipe elbows to reduce erosion potential was
also considered but detenmined to not be a cost effective measure.
a supplement to this report. Addittenal actions will be reported in

F. RECURRING EVENTS trancy age ma ysis:

'

a) EVENT SEARCH (DIR. LER)

There was one previous occurrence on Syron Unit 1 in early 1986.

b) IleUSTRY SEARCH (OPEX's NptD11

problem known; vendor contacted and substantiated problem.

$0ER 87-03 and 82-11

(0211R/0024R)
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
- |

FACILITY NANE Form Rev 2.0
DIR NUPRER PAGE {

SEQUENTIAL REVISIONp
STA UNIT YEAR NUPSER NUteER

_B.yrgri Nuclear Power Statf or.
0 16 0 12 8 18 - 1|115 - O lO 3 0F 0l3TEXT

Energy Industry Identification System (EIIS) codes are identified in the text as (XX)

c) 191R

|
'

Elbows: ,

827560 IC
IFWO79AC IC Recirculation Line Elbow (4-2-86) )827666 18
1FWO79A8 18 FW PR Recirc Line Elbow (4-11-86) |862559 28
2FWO79A8 28 FW PR Rectre Line Elbow (11-24-88) 1

Recirc Valves: \
I

B27552 1FW12A verify proper closure
527554 1FW125 verify proper closure

d) ANALYSIS

There has been several instances of pipe erosion problems in the industry. -

This event, while significant in that sense, appears to have minimal operating or safety
significance itself. Corrective actions appear adequate.

G. CONPONENT FAILURE DATA:
,

MAPFJFACTURER NOIENCLATURE 190EL NUPRER MFG PART NUPBER

Control Components Inc. dragvalve 922101036

H. OTHER RELATED DoctsENTS:

NRC IEB 87-11

!. EFFECTIVENESS REVIEW:

Scheduled 03-01-90

J. ADDITIONAL DATA:

a) Affected Technical Specification: None

b) Procedures: None

oc) Cause Code: XPRPet2P91
.

d) Equipment Involved: FW Pump Recirculation Line

e) Other: Valve leakby Pipe erosion

(0211R/0024R)
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FW21 S/G TEMPERING LINE RUITURE

|
TYPE: GENERIC, RV 0-200 GPM @ 900 PSID |

A) 1A TEMPERING LINE |

B) IB TEMPERING LINE
C) IC TEMPERING LINE
D) 1D TEMPERING LINis

CAUSE: PIPING BREAK IMMEDIATELY DOWNSTREAM 1FWO34

REF: M-36 SHEET 1A
M-36 SHEET IB
M-36 SIIEET IC
M-36 SHEET ID

PLT STA: 100% REACTOR POWER

EFFECTS: TEMPERING LINE FLOW WILL DECREASE TO THE AFFECTED STEAM
\ GENERATOR FROM THE SELECTED TEMPERING LINE. THE TEMPERING

FLOW CONTROLLER WILL MODULATE 1FWO34 OPEN IN AN ATTEMPT
TO MAINTAIN NORMAL TEMPERING LINE FLOW TO THE STEAM
GENERATOR.

IF THE MALFUNCTION SEVERITY RESULTS IN A DECREASE IN TEMPERING !

LINE FLOW TO THE STEAM GENERATOR, THE ASSOCIATED AUXILIARY
NOZZLE TEMPERATURE MAY INCREASE.

THE OPERATOR MAY MITIGATE THE EFFECTS BY CLOSING THE
ASSOCIATED 1FWO34 AND 1FWO35 VALVES.

|

MALFUNCTION REMOVAL WILL RESTORE THE FEEDWATER TEMPERING
LINE PIPING INTEGRITY. ;

EVENTS: NONE

,

O
,

22
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1

!

! FW22 CONDENSATE PUMP FAILS TO START / TRIP

i |

TYPE: GENERIC, RB
!

; A) 1 A CD/CB PUMP ICD 05PA & ICB01PA
B) IB CD/CB PUMP ICD 05PB & ICB01PB
C) IC CD/CB PUMP ICD 05PC & ICB01PC-

D) 1D CD/CB PUMP ICD 05PD & ICB01PD

:

CAUSE: FAULTY OVERCURRENT (550/551) RELAY ACTUATION
;

!

REF: 20E-1-4030 CB06 20E-1-4030 CB13
! 20E-1-4030 CB14 20E-1-4030 CD01

20E-1-4030 CD02 20E-1-4030 CD03
20E-1-4030 CD04 20E-1-4030 CD08
20E-1-4030 CD13 20E-1-4030 CD14 -

PLT STA: SELECTED CONDENSATE PUMP IN OPERATION
,

t

EFFECTS: THE SELECTED CONDENSATE / CONDENSATE BOOSTER PUMP BREAKER
WILL OPEN. MOTOR CURRENT INDICATION DECREASES TO ZERO AND
THE CONTROL SWITCH TRIP LIGHT ILLUMINATES. ANNUNCIATOR 17-A9
"CD/CB PUMP TRIP" ACTUATES AND ANNUNCIATOR 17-A7 "HTR 11 LEVEL
HI-2" ACTUATES. THE 11C HEATER STRING WILL ISOLATE WITH THE4

HEATER STRING BYPASS VALVE OPENINO.
J

THE SELECTED BOOSTER PUMP FLOW INDICATION DECREASES TO ZERO.,

IF THE LOW FEEDWATER PUMP NPSH PRESSURE SETPOINT IS REACHED,
THE STANDBY CONDENSATE / CONDENSATE BOOSTER PUMP WILL;

AUTOMATICALLY START TO RESTORE FEEDWATER PUMP SUCTION
; PRESSURE.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY !
i PLACING THE CONTROL SWITCH TO AFTER-TRIP. IF THE OPERATOR

ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
,
' IMMEDIATELY REOPEN.
4

MALFUNCTION REMOVAL WILL RESTORE THE CONDENSATE PUMP l

OVERCURRENT RELAY TO NORMAL.

! EVENTS: 1) DVR 06-01-89-155
'

;O
,

; 23
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DEVIATION INVESTIGATION REPORT (DIR)

Facility Name Form sev 2.0
_ Byron Nuclear Power Station PAGE

Title 1 10Fl 0 l 4

O _ CONDENSATE / CONDENSATE B0OSTER PUMP MDTOR FIRE DUE TO LOOSE BOLTS ON FAN l

EVENT DATE DIR NUpeER
REPORT DATE

//// SEQUENTIAL // REVISION
MONTN DAY YEAR STA IMIT YEAR /Y NUDBER /f /NupeER PONTN DAY YEAR 1 i

POWER
|_.11 2 Il 2 8 19 0 16 0 11 8 19 1 lE | 5 - 0l1 D 18 0 16 9 10 I 91 4

-

/

CONTACT FOR TNIS DIR
NAME

TELEPN0NE NUPSER

AREA CODE

_Kevin Passmore. Anst. Tech Staff Sunerviser Ext. 2380 8|1 15 2l314|-|51414|1
COv#LETE ONE LINE FOR EACH CGriKmENT FA luar DESERfRED IN TNIS REPORTCAUSE SYSTEM COMP 0NENT 1%NUFAC- REPORTABLE CAUSE SYSTEM COMPONENT P%NUFAC. REPORTABLE

i

TURER TO NPRDS
TURER TO NPRDS

x $1o i IN 10 w 11 12 10 Y l i I I I I I
I I I I | 1 I

I I I I I
SUPPLDENTAL REPORT EXrmw

PONTH DAY YEAD'

SUBMISSION-

| YES fif ven. canniste EXPECTED SUBMISSION DATE)X l NO DATE | | |
|

-

TEXT I 1 1

Energy Industry Identification System (EIIS) codes are identified in the text as (XX]

A. PLANT CONDITIONS PRIOR TO EVENT:

Event Date/ Time 12/12/89/_ 1142
b

Unit 1 MODE 1 Power Oserations_ Rx Power _2H RC$ (AB) Temperature / Pressure Normal Onoratino
-

B. DESCRIPTION OF EVENT:

At 1142 on 12/12/89, the 18 Condensate (CD)/ Condensate Booster (CB) ($0] Pump was being started af ter a
return to service following routine 6 month prevsntive maintenance to vacuum the motor casing vents. as
the pump was started, a fire occurred in the punp motor and the pump tripped. A ground overturrent flag
was up at the pump breaker. An equipment attendant at the pump notified the control room, and the fire
brigade was dispatched to the condensate pit. The NSO printed out the standard equipment out of service
for the pump and the power supply for the motor was racked out.

The fire brigade was attempting to extinguish the fire when the fire chief saw sparks coming off the
discharge of the carbon dioxide extinguisher. To aid in extinguishing the fire, parts of the shroud were
removed. The fire chief consulted the NSO, concerned that not all equipment had been de-energized. The
NSO compared the standard out of service printout with an electrical distribution manual and noticed a
power feed to a lube oil pump pressure switch. The equipment identification for the booster pump's lube
oil pump is ICB01PS-A whereas the condensate pump's lobe oil pump is identified as ICD 05P8 8. The N50
accidentally misinterpreted 1CD05PA-8 (the lube oil pump for the 1A Condensate Pump) as the lobe oil pump
for the 18 Condensate Pump. Due to the urgency of the situation, the N50 misinterpreted the "-8" as being
associated with the 18 Condensate Pump. Ne wrote the power feed breaker for that tube oil pump on the
standard out of service printout and dispatched the Equipment Attendant to de-energize the breaker.;

No
i review of the revised 005 was performed by a Senior Reactor Operator ($R0). All of the $R0 personnel were
! busy making the necessary notifications. A proper review would have shown the pressure switch power feed
| was not a factor creating the sparks.
1

(0584R/0070R)
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
__

FACILITY NAME Fem Rev 2.0
DIR NUPSER PAGE

SEQUENTIAL REVISION
STA UNIT YEAR NUfeER NUPRER\ ;vron Nuclear Power Station
016 0 11 8 19| TEXT 11515 0 11 2 0F 0l4 |

- -

Energy Industry Identification System (Ells) codes are identified in the text as (XXI

B. DEScalPTION OF EVENT: (Continued)

The breaker was de-energized and shortly thereaf ter, the 1A Condensate / Condensate Booster Pumps tripped onlow oil pressure.
With Unit I operating at 94% power, 3 condensate pump trains are needed. When the 1Apumps tripped, only 2 trains were running.

breaker and the 1A pumps were restarted. The NSO quickly alerted the Equipment Attendant to energize the
condition. Although there were no consequences, this was a near-miss

A GSEp unusual event was declared at 1158 due to a fire lasting longer than 10 minutes.
fire was extinguished, and the " Unusual Event" was terminated at 1241 hours. At 1235 hours the

There were no systems or
components inoperable at the start of this event that contributed to this event. Normal plant operationscontinued during this event.

C. CAust 0F EVENT:

The motor was initially inspected while still in place on the pump pedestal. The upper half end bell on
the burned connection end was removed to permit examination of the burned areas of the winding.*

Additionally a side cover and the opposite end upper half end bell were removed to enable further
examination of the motor.

On the burned end of the motor a nick in the cell insulation was noticed at the 8 o' clock position. The
nick, which was completely through the insulation to the copper winding was located directly under the fan
ring. The fan ring was found to be loose, with five of the six bolts missing. The fan is designed to be
held in place by six 3/8" diameter x 1-1/4" long bolts. Four belts were found in the bottom of the motor.
One bolt could not be found.

>

A lower side cover was removed so that the core could be inspected. 011 drips could be seen on the bottom
of the core nearest the end where the burning occurred. The burned end of the motor apparently had a heavy
coating of oil, possibly caused by excessive bearing inboard seal clearance.

The motor apparently caught on fire when one of the missing fan ring belts became lodged between the coils
and the f an ring. Upon starting the motor, the bolt was driven into the cell and caused a flashover to
ground through the motor rotor. The fire was a result of the flashover occurring in the presence of the
oil soaked end turns.

The fan ring bolts were secured in place by tack welding them to the fan ring. The fan ring is stainless
steel and the bolts are everdur copper.

.

The sparks from the extinguisher were static sparks caused by the carbon dioxide discharge through a
defective extinguisher discharge hose.

The confusion in equipment identification numbers is considered isolated. The Operator involved in the
event did know the "-4" was the designator for lube oil pumps, but a quick inspection of the electrical
prints placed the 8 in the pump designator space. The equipment identification program underwent extensive
human factors review prior to operation, and is considered acceptable.

O
(0584R/0070R)
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION

FACILITY NANE Form Rev 2.0
DIR NUPREe paGE

$EQUENTIAL REVISION
STA UNIT YEAR NufGER NUpgER

Byron Nuclear power Station
of 6 of 1 81 9 11515 - 011 1 0F 0lJ

-

TEXT
Energy Industry Identification System (E!!S) codes are identified in the text as (XX)

D. SAFETY ANALYSIS:

.

There was no effect on the safety of the plant or the public as a result of this event. The fire was
contained to the motor housing and was unable to spread outside this area. Three of four pumps are
required to maintain 1001, power operation and were in operation at the time of the fire. Under a more
severe set of initial conditions such as one CD/CB pump out of service. there would still be no impact on
the safety of the plant or public since this would have caused a reduction in condensate flow, a reduction
in feedwater flow and possible reactor trip due to low-low steam generator water level This would be
bounded by a loss of normal feedwater event and would not interfere with the safe shutdown of the plant.

.

E. CORRECTIVE ACTIONS:

The motor was sent to Koontz-Wagner service shop (job #27909) for repairs and rewind. While at the shop,
further inspection of the rotor revealed cracking of the welds on the fan ring bolts on the other end ofthe rotor.

The cracked welds were ground off and the fan rings and bolts were reinstalled with pantleg
washers underneath the bolts. These carbon steel pantleg washers were welded to the stainless steel ringsusing ER309 rod.

The fiberglass banding on each end of the roter was removed and the rotor bars arid
shorting rings were visually checked and growler checked for cracks. Nothing unusual was found. Thestator was rewound and VpI treated.

The rotor was rebanded, balanced and the motor was reassembled, testrun and returned to syren Station.

Byron Station set the motor down hard during the course of reinstalling it and when the motor was mounted
in place and run, high axial vibration was measured. The motor was removed and sent back to Koontz-Wagner

,

I

for inspection.
Koonta-Wagner rebalanced the rotor, adding approximately 130 grams of weight to therotor. The bearing to. housing clearance on both ends was found to be .007" .000" loose. The shop built

up the bearings with Belzona to reduce the clearance to .001" .002" loose. The motor base required
shi m ing opposite corners .025" to level the motor. The motor was test run at rated voltage on 3/07/90.
Vibration and temperature data were acceptable and the motor was shipped back to Byron Station.

Also at this time, the 10 Condensate-Condensate Boost Pump Motor was removed and sent to National Electric
Coll's Joliet shop (job #9502) for clean-up and inspection. During the course of the inspection, the bolts
securing the fan ring were discovered to have cracked tack welds. The welds were ground off and new bolts

,

were installed over pantleg washers following the same method used on motor 18.

Having inspected two motors and finding both to have broken tack welds, the fan ring bolts on the remaining i
Unit 1 and Unit 2 CD/C8 pumps were inspected under NWR #599621 (Release #'s 042, 043, 044, 045, 037 and |
038) per 5.0.A.D recomendation. All were found to be in good condition. Also, all fan-ring bolt !
assemblies will be inspected annually during the air intake inspection which is tracked on the General
Surveillance program (G$RV). If any tack welds are found to be suspect, pantleg washers will be used to
secure the bolts.

O
(0564R/0070R)
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION

FACILITY NAME Fem Rev 2.0
DIR HUG ER PAGE

SEQUENTIAL' REVISION
_STA UNIT YEAR NUPSER NUMERByron Nuclear Power Station

\
. } TEXT 0 16 0 11 8 19 115l5 0 l1 4 0F 0id
I - -

Energy Industry Identitication System (E!!S) codes are identified in the text as (XX]

F. RECURRING EVENTS SEARCH AND ANALYSIS:

a) EVENT' SEARCH (DIR. LERI
None,

b) INDUSTRY SEARCH (OPEX's NPRDS)

Several motor fires were found. Two events were related to the condensate system. However, the
root causes were due to electrical failures.

c) tfB
None.

d) ANALYSIS

No adverse trend indicated.

G. COMPONENT FAILURE DATA:

MANUFACTURER NOMENCLATURE MODEL NUpgER MFG PART NUteER

Westinghouse Motor 8011 ---

-

H. OTHER RELATED DOCUMENTS:

None.

1. EFFECTIVENESS REVIEW:

Not required.
1

J. ADDITIONAL DATA:

a) Affected Technical Specification: None

b) Procedures: None

c) Cause Code: XPtm4

d) Equipment Involved: Condensate / Condensate Booster Pump Motor |
j
i

e) Other: None 1

!

i|

! |

| |

|
'
t

|
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I

FW23 FW HEATER BYPASS VALVE FAILURE (ICB025)

TYPE: DISCRETE, RB

| CAUSE: FAULTY LS-HD293X CONTACT (FAILS OPEN)

REF: 20E-1-4030 CB06
M-40 SHEET 1
M-40 SHEET 2

PLT STA: REACTOR POWER IN THE POWER RANGE

EFFECTS: LOW PRESSURE HEATERS 11-14 BYPASS VALVE ICB025 FAILS OPEN. THE
VALVE WILL NOT RESPOND TO OPERATION OF IT'S CONTROL SWITGH.

'

CONDENSATE BOOSTER PUMP DISCHARGE HEADER PRESSURE
DECREASES AND FEEDWATER PUMP SUCTION HEADER PRESSURE
INCREASES. THE DECREASED FLOW THROUGH THE LOW PRESSURE
HEATER STRINGS WILL RESULT IN A DECREASING TEMPERATURE ATO THE FEEDWATER PUMP SUCTION.

MALFUNCTION REMOVAL WILL RESTORE THE LOW PRESSURE HEATERS
11-14 BYPASS VALVE ICB025 LS-HD293X CONTACT TO NORMAL.

EVENTS: 1) DVR 06-01-85-284

,

|O
24
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cEvrAf t0N INVESTIGATION REFORT fMQ
TITLE

I_ paraftuRr er iceert to ctatE | , ,c,ct,,,,
} EVENT DATE DIR NUMAER _ REPORT DATE

r/

ff SEoVENTIAL REVISION
MONTH DAY YEAR STa UNIT YEAR // NUMBER NUMAff MONTH ' OAV YEAR 1

g ;
j

POWER ,
/10 2 ,2 8, 5 LEvEtof e al 7 al 1 of a of i al 1 2 I si 4 oi o 1 [- -

g,,,
ComfAff FOR THft oft

NAME
TELEPHONE NUMBER

AREA CODE

ten Wohner rat. 2saa ai1 lE 213 Ia1-| tIafaittoMPtrTr oNr LINr ros TACH CG;ieG f
UEf Of tfefRfo fM THit REP 0f.i

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLEtuare To ;;;t
Tuare to NPant

r tIo / l/ l/ I v Mt 11 21 o Y I I I l i 1 1
I i l I i i l i I i l I

tuPPLEMENTAL REPGET EXPfffED'
MONTH 1 QAY YEAR

SUEMIS$!ON
l YER fif yet. eranlate EXPEffED tuamtstrom DATE1 i No DAM [ | |

TEXT

444AT MAPPFhfo?

While operating at 50% power on 9-7-85. the control Room operators shutdown the la feedwater pump. Opening of
the FW pump rectreulation valve caused a high level in the #11C FW heater. This actuated the heater bypass valv
1CB025 open. After the high heater level conditton was reset, the bypass valve would not reclose.

Le(Af Wat THE Roof CAuff?

The root cause for this deviation is indeterminate. The valve has been stroked several times since the oeviatter;
occurred. No abnormaltttes were found. The Electrical Maintenance department checked the solenoid valve which '

controls the position of the bypass valve. The solenold and control ctreutt were found to be operating as |
designed.

MfBJ DID IT AFFttf PLANT AND/GR PUBLff RAFETY?

This deviation did not affect plant or put1tc safety. Turbine load was decreased manually because of the
lowering of Tayg. The plant is designed to mitigate the conseguences of excessive heat removal by the secondary
plant. Continued low feedwater temperatures would eventually cause a reactor trip on High Neutron Flux Power
Range, overpower AT. or overtemperature 47.

HAS IT HAPPENED REFotET

This deviation has not happened before.

WHAT Wat cour to enserff tur comofffog Aho MGW ARE WE f.ofuc TO PREVENT Rffusstner?

After the high level alarm was cleared. the Control Room operator could not close the heater typass valve.
Operators were dispatched to the valve and failed the instrument air to the valve actuator. The valve then
stroked closed. AIR 6-85-372 has been generated to further investigate into the operation of the electrical
solenoid valve.

fusasm

.
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FW24 FAILURE OF AF SUCTION PRESS TRANSMITTER

I

TYPE: GENERIC, RV 0-40 PSIA
,

A) 1A AF PUMP 1AF01PA
B) 1B AP PUMP 1AF01PB

)
CAUSE: TRANSMITTER IT-AF051/55 FAILURE ;

1

REF: M-2037 SHT 2
20E-1-4031 AF13 & AF14

PLT STA: AF PUMP IN OPERATION |
|

|

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED AF PUMP j
SUCTION TRANSMITTER TO FAIL AT THE DESIRED SEVERITY. IF FAILED '

LOW, ANNUNCIATOR 3-A7 "AF PUMP SUCT PRESS LOW" ACTUATES. |

ANNUNCIATOR 3-E7 "AF PUMP SX SUCr VLVS ARMED" ACTUATES (FOR 1 A |

(s AF PP ONLY IF PUMP IS RUNNING) AND WILL ALLOWTHE SX SUCTION
VALVE TO THE AF PUMPS TO OPEN COINCIDENT WITH AN AUTO START
SIGNAL. ANNUNCIATOR 3-A6 "AF PUMP TRIP" ACTUATES WHEN THE PUMP
TRIPS ON LOW SUCTION PRESSURE.

MALFUNCTION REMOVAL RESTORES THE PRESSURE TRANSMTITER TO
NORMAL OPERATION.

,

EVENTS: NONE
i

|-

:
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FW25 GLAND STEAM CONDENSER MALFUNCTION

:

TYPE: GENERIC, RB !

A) ICD 157A
'

B) ICD 157B '

CAUSE: BLOCKED AIR SUPPLY LINE (FAILS OPEN)

REF: 20E-1-4030 CD11 )
M-39 SHEET 3 j

1

i

PLT STA: REACTOR POWER IN THE POWER RANGE i
i

EFFECTS: THE SELECTED GLAND STEAM CONDENSER BYPASS VALVE, ICD 157A(B),
WILL FAIL OPEN. CONDENSATE PUMP DISCHARGE HEADER PRESSURE
WILL DECREASE SLIGHTLY AND CONDENSATE BOOSTER PUMP HEADER |
PRESSURE WILL INCREASE SLIGHTLY. THE ASSOCIATED GLAND STEAM i

O CONDENSER FLOW WILL DECREASE. ANNUNCIATOR 17-D1 "GLND STM
CNDSR FLOW HIGH LOW" MAY ACTUATE WHEN FLOW DECREASES.

MALFUNCTION REMOVAL WILL RESTORE THE GLAND STEAM
CONDENSER' BYPASS VALVE, ICD 157A(B), AIR SUPPLY LINE TO NORMAL.

EVENTS: NONE

|

|
|

|

i

O
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FW26' MAIN FW REG VALVE SEAT LEAKAGE

TYPE: GENERIC, RV 0-2000 GPM AT 250 PSID

A) 1 A FRV 1FW510
B) IB FRV IFW520
C) IC FRV 1FW530
D) 1D FRV 1FW540

.

CAUSE: WORN VALVE SEAT

REF: M-36 SHEET 1 A
M-36 SHEET IB
M-36 SHEET IC
M-36 SHEET ID

.

PLT STA: REACTOR AT LOW POWER (S/U)

O- EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED MAIN
FEED REG VALVE WILL LEAK BY. THE RATE OF LEAKAGE WILL BE
DETERMINED BY THE SELECTED SEVERITY. THE INCREASE IN
FEEDWATER FLOW TO THE ASSOCIATED STEAM GENERATOR WILL '
CAUSE LEVEL TO INCREASE. ANNUNCIATOR 15-A9,B9,C9 AND D9 " STEAM
GENERATOR A/B/C/D LEVEL DEVIATION HIGH LOW" WILL ACTUATE AT 5%
LEVEL DEVIATION FROM PROGRAM LEVEL. THE AFFECTED FEED REG
VALVE, IF IN AUTO, WILL CLOSE DOWN IN AN ATTEMPT TO RETURN
STEAM GENERATOR LEVEL TO THE PROGRAM LEVEL.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED FEED REG
VALVE TO NORMAL.

EVENTS: NONE

|

!
!

'

O
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FW27 FW HEATER TUBE LEAK (11 DC)

TYPE: GENERIC, RV 0-3 MLBM/HR @ 800 PSID

A) 11 A DRAIN COOLER ICB01AA
B) 11B DRAIN COOLER ICB01AB
C) 11C DRAIN COOLER ICB01AC

CAUSE: TUBE FAILURE AT FW INLET TO HEATER

REF: 20E-1-4030 HD20
20E-1-4030 HD28
20E-1-4030 HD29
M-40 SHEET 2
M-41 SHEET 4
M-41 SHEET 5 -

PLT STA: 100% REACTOR POWER

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF CONDENSATE FROM
THE MAIN CONDENSATE HEADER INTO THE SELECTED DRAIN COOLER.
AT LOW SEVERITY LEVELS, THE NORMAL FLASH TANK DRAIN OUTLET
VALVE 1HD029A/B/C MODULATES TO MAINTAIN NORMAL LEVEL. AS
MALFUNCTION SEVERITY IS INCREASED, FLASH TANK EMERGENCY
DRAIN VALVE 1HD094A/B/C WILL OPEN IN AN ATTEMPT TO MAINTAIN
FLASH TANK LVL AND ANNUNCIATOR 17-C8 " FLASH TANK EMERGENCY
DRAIN VLV OPEN" AND 17-B8 " FLASH TANK LEVEL HIGH LOW" WILL
ACTUATE.

THE CONDENSATE SYSTEM WILL REFLECT THE LEAKAGE AS A
DECREASE IN CONDENSATE BOOSTER PUMP DISCHARGE PRESSURE, A
DECREASE IN THE FEEDWATER PUMP SUCTION PRESSURE, AND
INCREASED BOOSTER PUMP DISCHARGE FLOW,

MALFUNCTION REMOVAL WILL ONLY RESTORE THE INTEGRITY OF THE
LP HEATER TUBES.

EVENTS: NONE

.

O
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!

| FW28 FW HEATER TUBE LEAK (11)

1

TYPE: GENERIC, RV 0-3 MLBM/HR @ 800 PSID

A) 11A LP HEATER ICB02AA
B) 11B LP HEATER ICB02AB
C) 11C LP HEATER ICB02AC

CAUSE: TUBE FAILURE AT FW INLET TO HEATER

REF: 20E-1-4030 HD20
20E-1-4030 HD28
20E-1-4030 HD29
M-40 SHEET 2
M-41 SHEET 4
M-41 SHEET 5 -

PLT STA: 100% REACTOR POWER

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF CONDENSATE FROM THE
MAIN CONDENSA1E HEADER INTO THE SELECTED LOW PRESSURE HEATER.
THEN DIRECTLY INTO THE ASSOCIATED FLASH TANK. AT LOW SEVERITY
LEVELS, THE NORMAL FLASH TANK DRAIN OUTLET VALVE 1HD029A/B/C
MODULATES TO MAINTAIN NORMAL LEVEL. AS MALFUNCTION SEVERITY IS
INCREASED, ANNUNCIATOR 17-B7 "HTR 11 LEVEL HIGH" WILL ACTUATE. FLASH
TANK EMERGENCY DRAIN VALVE 1HD094A/B/C WILL OPEN IN AN ATTEMPT TO
MAINTAIN FLASH TANK LVL AND ANNUNCIATOR 17-C8 " FLASH TANK
EMERGENCY DRATN VLV OPEN" WILL ACTUATE. !

:

IF HEATER LEVEL INCREASES FURTHER, ANNUNCIATOR 17-A7 "HTR 11 LEVEL . !
HI-2" WILL ACTUATE, LP HTRS 11/12/13/14 BYP VALVE 1CB025 OPENS. THE )
ASSOCIATED LP HTRS 11/12/13/14 ISOL VALVES ICB003A/B/C/ AND ICB029A/B/C i

CLOSE, AND THE FLASH TANK 1 A/B/C AND DRAIN COOLER 11 A/B/C NORM LVL
CONTROL VALVE 1HD029A/B/C WILL OPEN.

THE CONDENSATE SYSTEM WILL REFLECT THE LEAKAGE AS A DECREASE IN
CONDENSATE BOOSTER PUMP DISCHARGE PRESSURE, A DECREASE IN THE
FEEDWATER PUMP SUCTION PRESSURE, AND INCREASED BOOSTER PUMP
DISCHARGE FLOW.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE INTEGRITY OF THE LP
IEATERS TUBES.

EVENTS: NONE

: O
,

'
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!

FW29 FW HEATER TUBE LEAK (12)
!

|
'

TYPE: GENERIC, RV 0-3 MLBM/HR @ 800 PSID

A) 12A LP HEATER 1CB03AA )B) 12B LP HEATER ICB03AB
C) 12C LP HEATER ICB03AC '

CAUSE: TUBE FAILURE AT FW INLET TO HEATER

REF: 20E-1-4030 HD20
20E-1-4030 HD28
20E-1-4030 HD29

| M-40 SHEET 2
'

M-41 SHEET 4
M-41 SHEET 5 -

PLT STA: 100% REACTOR POWER

C
EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF CONDENSATE FROM THE

MAIN CONDENSATE HEADER INTO THE SELECTED LOW PRESSURE HEATER. AT
LOW SEVERITY LEVELS, THE NORMAL HEATER DRAIN OUTLET VALVE
1HD026A/B/C MODULATES TO MAINTAIN NORMAL LEVEL. AS MALFUNCTION
SEVERITY IS INCREASED, EMERGENCY DRAIN OUTLET VALVE 1HD054A/B/C WILL

,

OPEN IN AN A'ITEMPT TO MAINTAIN HEATER LEVEL AND ANNUNCIATOR 17-C6i

"HTR 12 EMERGENCY DRAIN VLV OPEN" WILL ACTUATE. ANNUNCIATOR 17-B6
"HTR 12 LEVEL HIGH LOW" WILL ALSO ACTUATE. THE ASSOCIATED FLASH TANK
1 A/B/C LEVEL INCREASES.

IF HEATER LEVEL INCREASES FURTHER, ANNUNCIATOR 17-A6 "HTR 12 LEVEL
HI-2" WILL ACTUATE, THE HP HTR 12A/B/C NORM LVL CONTROL VALVES
1HD026A/B/C AND EMERGENCY DRAIN VALVES IHD054A/B/C WILL OPEN, LP
HEATER 13A/B/C NORM LVL CONTROL VALVE 1HD023A/B/C WILL CLOSE, LP
HEATERS 12A/12B EXTRACTION ISOLATION VALVE 1ES010A/B/C WILL CLOSE, LP

*
HEATER 12A/12B EXTRACrlON CHECK VALVE lES011A/B/C WILL CLOSE, AND LP

| HEATERS 12A/12B EXTRACTION STEAM SPILL VALVE 1ES028A/B/C WILL OPEN.
1
'

THE CONDENSATE SYSTEM WILL REFLECT THE LEAKAGF AS A DECREASE IN
CONDENSATE BOOSTER PUMP DISCHARGE PRESSURE, A Di' CREASE IN THE
FEEDWATER PUMP SUCTION PRESSURE, AND INCREASED BOOSTER PUMP
DISCHARGE FLOW.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE INTEGRITY OF THE LP
HEATERS TUBES.

EVENTS: NONE

|

30



-. --_ _ _ _ . __ - __

I

FW30 FW HEATER TUBE LEAK (13) |

TYPE: GENERIC, RV 0-3 MLBM/HR @ 800 PSID
'

A) 13A LP HEATER 1CB04AA
B) 13B LP HEATER 1CB04AB
C) 13C LP HEATER ICB04AC

CAUSE: TUBE FAILURE AT FW INLET TO HEATER

REF: 20E-1-4030 HD20
20E-1-4030 HD28 & HD29
M-40 SHEET 2
M-41 SHEET 4 &5

'

1

PLT STA: 100% REACTOR POWER |
l

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF CONDENSATE FROM THE
/ MAIN CONDENSATE HEADER INTO THE SELECTED LOW PRESSURE HEATER. AT( LOW SEVERITY LEVELS, THE NORMAL HEATER DRAIN OUTLET VALVE

1HD023A/B/C MODULATES TO MAINTAIN NORMAL LEVEL. AS MALFUNCTION
SEVERITY IS INCREASED, EMERGENCY DRAIN OUTLET VALVE IHD051 A/B/C WILL
OPEN IN AN AT"EMPT TO MAINTAIN HEATER LEVEL AND ANNUNCIATOR 17-C5
"HTR 13 EMERL JNCY DRAIN VLV OPEN" WILL ACTUATE. ANNUNCIATOR 17-B5
"HTR 13 LEVEL HIGH LOW" WILL ALSO ACTUATE.

IF HEATER LEVEL INCREASES FURTHER, ANNUNCIATOR 17-A5 "HTR 13 LEVEL
HI-2" WILL ACTUATE, THE HP HTR 13A/B/C NORM LVL CONTROL VALVES
IHD023A/B/C AND EMERGENCY DRAIN VALVES IHD051 A/B/C WILL OPEN, LP
HEATERS 14A/14B NORM LVL CONTROL VALVES 1 HD020A/B/C WILL CLOSE, LP
HEATER 13A/13B EXTRACTION ISOLATION VALVE lES013A/B/C WILL CLOSE, LP
HEATER 13A/13B EXTRACTION CHECK VALVE lES015A/B/C WILL CLOSE, AND LP
HEATERS 13A/13B EXTRACTION STEAM SPILL VALVE lES030A/B/C WILL OPEN.

THE CONDENSATE SYSTEM WILL REFLECT THE LEAKAGE AS A DECREASE IN
CONDENSATE BOOSTER PUMP DISCHARGE PRESSURE, A DECREASE IN THE
FEEDWATER PUMP SUCTION PRESSURE, AND INCREASED BOOSTER PUMP
DISCHARGE FLOW.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE INTEGRITY OF THE LP
HEATERS TUBES.

EVENTS: NONE

O
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FW31 FW HEATER TUBE LEAK (14)

TYPE: GENERIC, RV 0-3 MLBM/HR @ 700 PSID

A) 14A LP HEATER ICB05AA
B) 14B LP HEATER 1CB05AB
C) 14C LP HEATER ICB05AC

CAUSE: TUBE FAILURE AT FW INLET TO HEATER

REF: 20E-1-4030 HD20
20E-1-4030 HD28
20E-1-4030 HD29
M-40 SHEET 2
M-41 SHEET 4
M-41 SHEET 5 -

PLT STA: 100% REACTOR POWER

O EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF CONDEN.VrP FROM THE
MAIN CONDENSATE HEADER INTO THE SELECTED LOW PRESSi. - HEATER.AT
LOW SEVERITY LEVELS, THE NORMAL HEATER DRAIN OUTLET \ ,LVE
IHD020A/B/C MODULATES TO MAINTAIN NORMAL LEVEL. AS MALFUNCTION
SEVERITY IS INCREASED, EMERGENCY DRAIN OUTLET VALVE 1HD048A/B/C WILL
OPEN IN AN ATTEMPT TO MAINTAIN HEATER LEVEL AND ANNUNCIATOR 17-C4
"HTR 14 EMERGENCY DRAIN VLV OPEN" WILL ACTUATE. ANNUNCIATOR 17-B4
"HTR 14 LEVEL HIGH LOW" WILL ALSO ACTUATE.

IF HEATER LEVEL INCREASES FURTHER, ANNUNCIATOR 17-A4 "HTR 14 LEVEL
HI-2" WILL ACTUATE, THE HP HTR 14A/B/C NORM LVL CONTROL VALVES
IHD020A/B/C AND EMERGENCY DRAIN VALVES IHD048A/B/C WILL OPEN, LP
HEATERS 14A/B/C EXTRACTION ISOLATION VALVE 1ES016A/B/C WILL CLOSE, LP
HEATER 14A/B/C EXTRACTION CHECK VALVE lES017A/B/C WILL CLOSE, AND LP
HEATERS 14A/B/C EXTRACTION STEAM SPILL VALVE lES032A/B/C WILL OPEN.

THE CONDENSATE SYSTEM WILL REFLECT THE LEAKAGE AS A DECREASE IN
CONDENSATE BOOSTER PUMP DISCHARGE PRESSURE, A DECREASE IN THE
FEEDWATER PUMP SUCTION PRESSURE, AND INCREASED BOOSTER PUMP
DISCHARGE FLOW.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE INTEGRITY OF THE LP
HEATERS TUBES.

EVENTS: NONEg
V
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FW32 FW HEATER TUBE LEAK (15 DC)

t

ITYPE: GENERIC, RV 0-5 MLBM/HR @ 600 PSID

A) 15A DRAIN COOLER ICB06AA
| B) 15B DRAIN COOLER ICB06AB |

,

|
CAUSE: TUBE FAILURE AT FW INLET TO HEATER |

|

|
| REF: 20E-1-4030 HD19 ;

20E-1-4030 HD24 |

M-40 SHEET 2
M-41 SHEET 2

'M-41 SHEET 3

-

PLT STA: 100% REACTOR POWER

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF CONDENSATE FROM
A THE MAIN CONDENSATE HEADER INTO THE SELECTED DRAIN COOLER.

AT LOW SEVERITY LEVELS, THE HEATER DRAIN PUMP DISC'' VALVES,

IHD046A/B MODULATE TO MAINTAIN LEVEL. AS MALFUNCTION
SEVERITY IS INCREASED, THE HEATER DRAIN TANK LVL INCREASES. THE
HEATER DRAIN TANK OVERFLOW VALVE 1HD117 STARTS TO OPEN IN AN
ATfEMPT TO MAINTAIN LEVEL AND ACTUATES ANNUNCIATOR 17-E5 "HD
TANK OVERFLOW VALVE OPEN. ANNUNCIATOR 17-E4 "HD TANK LEVEL
HIGH" WILL ACTUATE AS LEVEL INCREASES.

|
IF HEATER DRAIN TANK LEVEL CONTINUES TO INCREASE, ANNUNCIATOR |

17-D4 "HD TANK LEVEL HI-2" WILL ACTUATE, THE MSR SHELL DRAIN l
TANK 1 A/B/C/D OUTLET VALVES 1HD009A/B/C/D WILL CLOSE.

~

THE CONDENSATE SYSTEM WILL REFLECT THE LEAKAGE AS A
DECREASE IN CONDENSATE BOOSTER PUMP DISCHARGE PRESSURE, A
DECREASE IN T!!E FEEDWATER PUMP SUCTION PRESSURE, AND
INCREASED BOOSTER PUMP DISCHARGE FLOW.

MALFUNCTION REMOVAL WILL ONLY RESTORE TH:i h*TEGRITY OF THE
DRAIN COOLER TUBES.

EVENTS: NONE
|

,O
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' FW33 FW HEATER TUBE LEAK (15)

TYPE: GENERIC, RV 0-3 MLBM/HR @ 600 PSID

A) 15A LP HEATER ICB07AA
B) ISB LP HEATER . ICB07AB

CAUSE: TUBE FAILURE AT COND INLET TO HEATER

REF: 20E-1-4030 HD19 & HD28
M-40 SHEET 2
M-41 SHEET 2

PLT STA: 100% REACTOR POWER
.

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF CONDENSATE FROM THE
MAIN CONDENSATE HEADER INTO THE SELECTED LOW PRESSURE HEATER. AT
LOW SEVERITY LEVELS, THE EMERGENCY DRAIN OUTLET VALVE 1HD062A(B)
MODULATES TO MAINTAIN NORMAL LEVEL AND ANNUNCIATOR 17-C3 "HTR 15O EMERGENCY DRAIN VLV OPEN" WILL ACTUATE. AS MALFUNCTION SEVERITY IS
INCREASED, EMERGENCY DRAIN OUTLET VALVE 1HD062A(B) WILL CONTINUE
TO OPEN IN AN ATTEMPT TO MAINTAIN HEATER LEVEL. ANNUNCIATOR 17-B3
"HTR 15 LEVEL HIGH" WILL ACTUATE AS LEVEL INCREASES.

IF HEATER LEVEL INCREASES FURTHER, ANNUNCIATOR 17-A3 "HTR 15 LEVEL
HI 2" WILL ACTUATE, THE EMERGENCY DRAIN OUTLET VALVE 1HD062A(B)

,

OPENS, THE LP HTR 16A(B) NORM LVL CONTROL VALVES 1HD011 A(B) TO LP i
HEATER 15A(B) WILL CLOSE, LP HEATERS 15N15B EXTRACTION ISOLATION i
VALVE 1ES007 WILL CLOSE, LP HEATER 15N15B EXTRACTION CHECK VALVE I
IES008 WILL CLOSE, LP HEATERS 15N15B EXTRACTION STEAM SPILL VALVE i

1ES024 WILL OPEN, AND FIRST STAGE REHEATER DRAIN TANK INC OR B/D TO LP |
HEATERS 15N15B ISOLATION VALVES 1HD002A&C OR 1HD002B&D WILL CLOSE. !

THE CONDENSATE SYSTEM WILL REFLECT THE LEAKAGE AS A DECREASE IN
CONDENSATE BOOSTER PUMP DISCHARGE PRESSURE, A DECREASE IN THE
FEEDWATER PUMP SUCTION PRESSURE, AND INCREASED BOOSTER PUMP
DISCHARGE FLOW.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE INTEGRITY OF THE LP
HEATERS TUBES.

'

EVENTS: NONE

O
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FW34 FW HEATER TUBE LEAK (16)

TYPE: GENERIC, RV 0-5 MLBM/HR @ 400 PSID,

I
A) ICB08AA 16A LP HEATER
B) ICB08AB 16B LP HEATER

CAUSE: TUBE FAILURE AT COND INLET TO HEATER

REF: 20E-1-4030 HD19
20E-1-4030 HD29
M-40 SHEET
M-41 SHEET

i
!PLT STA: 100% REACTOR POWER -

EFFECTS: THIS MALFUNCTION RESULTS IN THE LEAKAGE OF CONDENSATE FROM
THE MAIN CONDENSATE HEADER INTO THE SELECTED LOW PRESSURE
HEATER. AT LOW SEVERITY LEVELS, THE NORMAL HEATER DRAIN'

OUTLET VALVE 1HD011A(B) MODULATES TO MAINTAIN NORMAL
LEVEL. AS MALFUNCTION SEVERITY IS INCREASED, ANNUNCIATOR 17-B2
"HTR 16 LEVEL HIGH LOW" WILL ACTUATE. EMERGENCY DRAIN
VALVE 1HD041A(B) WILL OPEN IN AN ATTEMPT TO MAINTAIN
HEATER LEVEL AND ANNUNCIATOR 17-C2 "HTR 16 EMERGENCY DRAIN 4

VLV OPEN" WILL ACTUATE. I
,

IF HEATER LEVEL INCREASES FURTHER, ANNUNCIATOR 17-A2 "HTR 16
LEVEL HI-2" WILL ACTUATE, THE HP HTR 17A/B NORM LVL CONTROL
VALVES TO LP HEATER 16A(B) 1HD008A(B) WILL CLOSE, LP HEATERS
16A/16B EXTRACTION ISOLATION VALVE 1ES001 WILL CLOSE, LP
HEATER 16A/16B EXTRACTION CHECK VALVE 1ES002 WILL CLOSE, AND LP
HEATERS 16A/16B EXTRACTION STEAM SPILL VALVE 1ES019 WILL OPEN..

THE CONDENSATE SYSTEM WILL REFLECT THE LEAKAGE AS A
DECREASE IN CONDENSATE BOOSTER PUMP DISCHARGE PRESSURE, A
DECREASE IN THE FEEDWATER PUMP SUCTION PRESSURE, AND
INCREASED BOOSTER PUMP DISCHARGE FLOW.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE INTEGRITY OF THE
LP HEATERS TUBES.+

EVENTS: NONE
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- FW35 HEATER DRAIN PUMP FAILS TO START /rRIP

TYPE: GENERIC, RB
l-

.'

A) 1A HD PUMP 1HD01PA
B) IB HD PUMP IHD01PB
C) IC HD PUMP 1HD01PC

CAUSE: FAULTY OVERCURRENT (550/551) RELAY ACTUATION

' REF: 20E-1-4030 HD01
20E-1-4030 HD02
20E-1-4030 HD03

PLT STA: 100% REACTOR POWER
.

i EFFECTS: THIS MALFUNCTION RESULTS IN THE TRIPPING OFTHE SELECTED
|

HEATER DRAIN PUMP BREAKER. PUMP CURRENT INDICATION
DECREASES TO ZERO, ANNUNCIATOR 17-D2 "HD PUMP TRIP" ACTUATES,

O AND THE CONTROL SWITCH TRIP LIGHT ILLUMINATES.
ASSOCIATED HEATER DRAIN PUMP DISCHARGE FLOW DECREASES TO|

i

| ZERO..THE ASSOCIATED RECIRC VALVE OPENS. I
i

ANNUNCIA1DR 16-El "FW PUMP NPSH LOW" MAY ACTUATE AT A I
VARIABLE FEED PUMP SUCTION PRESSURE. 6.3% BELOW THE SETPOINT i

THE STANDBY CONDENSATE / CONDENSATE BOOSTER PUMP AUTO
STARTS, GLAND CONDENSER BYPASS VALVES 1CD157A/B OPEN,

| CONDENSATE PUMPS RECIRC VALVE 1CD152 CLOSES, AND THE HD PUMP
COMBINED DISCHARGE VALVES 1HD046A/B OPEN TO MAINTAIN FEED

| PUMP SUCTION PRESSURE.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY |
!OPERATING THE CONTROL SWITCH TO TRIP. IF THE OPERATOR ATTEMPTS

TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
IMMEDIATELY TRIP OPEN.

!

! MALFUNCTION REMOVAL WILL RESTORE THE HEATER DRAIN PUMP
OVERCURRENT RELAY TO NORMAL.

1

EVENTS: 1) DVR 20-01-89-078

|

|O
,

I
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DEVIATION INVESTIGATION REPORT (DIR)
FCcility Name Form Rev 2.0

Braidwood 1 PAGE

1 of 8 2Title IB Heater Drain Pump Trip Ove to Ground Overcurrent
Relav Actuation an a Result of Deer-induced Vibration

EVENT DATE Dig is.mMER
REPORT DATE

// SEQUENTIAL // REVI5!ONpeNTH DAY YEAR . S TA UNIT YEAR ff NLSEER ff NLaeER feNTH DAY 'iT1tt 1

PONER
cl 5 21 3 al n 21 e of I al s e i 71 a - eI o el s il 3 al e el 91 6

LEVn

CimiACT FOR TNIS DIR
NAfE

TELEPNDNE tateER
AREA CODE

R. Bertch. Technical Staff Eneineer Ent. 2411 81115 4|518|-|2|B|811
COMPLETE 00K Lite FOR EACH Co # M FA

CAUSE SYSTEM COMP 0NENT Pt4NUFAC- REPORTABLE
'

LM DESCRIBED IN TN11 REPORT
CAUSE SYSTEM COMPONENT MANUFAC , REPORTABLEYtMB TO NPRDS TIM 8 TO NPRDS

I I I I I I I I I I I I I I
I I | | | 1 1 I I I I I

SW PLr_ruturAL REPORT EXPECTED |g|JH DAY YEAR

SUOMI5510N

l YES f if ven. canalete EXPECTED SiaNISSION DATEl Il ND lTEXT
Energy Industry identification System (E!!$) codes are identified in the text as (XX)

A. DESCRIPTION OF EVENT:

Heater Drain Pump IC was out of service for preventive maintenance during the time of the event. Thiscomponent contributed to the severity of the event.

On May 23,1989 at 0800 hours, the Unit 1 Reacter was operating at 961 power with Control Bank D at 211
steps, RC5 Temperature at $83 degrees F and Beren Concentration at 95ppe. At 0004 hours, Annunciator Window
1-17-02 (le Pump Trip) alarmed and the settuence recorder verified that the 10 Heater Drain Pump tripped. At
that point, the valt was resped down to 700 We at 350lede/ Min. At 0807 hours, the unit output was reduced
further to 559Ptfe at 350tede/ Min. At 0000 heers, 200 gallons of Beric Acid was put into the Reactor Coolant
Systes: to compensate for the power redvetion and the Red to-2 alare. The Ground Overewrrent Relay for t!.e 18
Heater Drain Pump was found actuated and the Relay Target was reset at 0814 hours. At 0618 hours, the unit
was then ramped up to 600ftfe at a rate of 3Pede/ Min for Delta I and OpTR (Quadrant Power Tilt Ratie)

At 0832 hours, a dilution was started, due te a decreasing Tave. At 0843 hours, the Power Rangeconcerns.

Tilt Alare annunciated, due to QpTR exceeding its Ilmits. At 0906 hours (due to QTPR) a ramp down was
started to 5599 tie at 2tede/ Min. An additional ramp down to $20ftie at .258tfe/ Min. was started at 1136 hours,
due to decreasing temperature. At 1400 hours LC0AR (Limiting Condition for Operation Action Requirements)
2.2-1A was entered because the Delta ! Ilmit was exceeded. At this time, the unit experienced the " Pop-Up"
effect. The Pop-Up effect is when red motion has essentially no effect en centro 11tng Dalta I. The Shift
Engineer with the concurrence from the Technical Staf f Nuclear Group, decided to let Xenon peak. At 1700
hours, QPTR reached it's peak at a value of 1.05. Delta I peaked at 2200 hoves, with a value of 21% and QPTR

|
was within its Ilmit at 2300 hours. Stable plant conditions were estabilshed on May 24 at 0400 hours. Delta '

I was on target and was held there by withdrawing control rods and controlling temperature.

The reason for this DVR is due to an unplanned Technical Specification Action Statement entry.

2740m(061489)/2
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DEVIAT10N INVESTIGATION REPORT TEXT CONTINUATION
-

Form Rev 2.R
FACit!TY NAPE DIR NUM ER PAGE

SEQUENTIAt REVI510N
STA UNIT YEAR 9AJPSER NUPSER

raidwood 1 21 0 01 1 81 9 - 017|8 - 01 0 2 0F 012
TEXT Energf Industry Identification System (EI!5) codes are identified in the text as (KX)

8. CAUSE OF EYDfT:

On May 23, 1989, two Electrical Maintenance personnel were placing label tags on various 4KV and 6.9KV
Circuit Breakers. The task involved opening each Breaker Cubicle Door, attaching the plastic identification
tag in front of the breaker and then closing the door. While closing the 18 Hester Drain Pump Breaker
Cubicle Door, the door scraped against the concrete floor and shook. This vibration caused the Ground
Overcurrent Relay, which is mounted on the door, to actuate which in turn tripped the running 18 Hester Drain
Pump.

.

C. CORRECTIVE ACTIONS:

Maintenance personnel will be informed of the Heater Drain incident highlighting the importance of being
careful and being aware of their surroundings. Maintenance personnel should know the consequences of their
cctions, when working with 4KV and 6.9KV breakers. This event will be discussed at a safety meeting for
maintenance personnel (EM). This item will be tracked by action item 4W200-89-07801. -

A Nuclear Work Request (A32077), has been generated to sand down the floor and help prevent a reoccurrence of
the incident mentioned above in Section 8. This item will be tracked by action item 4 W 200-89-07802.

gO 'ubicle doors and identify those that have the potential of repeating the incident mentioned in Section C.
perating and the Electrical Maintenance Department will verify the operability of all 6.9KV and 4KV Breaker

This itse will be tracked by action items 4 200-89-07803 and 456-200-89-07804 for Units 1 and 2
respectively.

.

O'

2748m(061489)/3
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FW36 LOSS OF CONDENSER VACUUM

TYPE: DISCRETE, RV 0-1000 CFM @ 30" HG

CAUSE: CONDENSER EXPANSION BOOT FAILURE

REF: M-39 SHEET 2
20E-1-4030 TOO9

PLT STA: 100% REACTOR POWER

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, CONDENSER VACUUM
WILL BE LOST TO THE ATMOSPHERE AT A RATE DETERMINED BY THE
SELECTED SEVERITY. IPI-ESO43,46, AND 49 SHOW THE DEGRADING-
VACUUM CONDmON. ANNUNCIATOR 18-D4 "CNDSR VACUUM LOW" WILL
ACTUATE.

CONDENSER TEMPERATURES WILL INCREASE AND MEGAWA'IT OUTPUT

O WILL DECREASE IN PROPORTION TO THE LOSS OF MAIN CONDENSER
VACUUM (IF THE MW FEEDBACK LOOP IS NOT IN SERVICE). THE
OPERATOR MAY TRY TO LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY PLACING ADDmONAL AIR REMOVAL EQUIPMENT IN
OPERATION, HOWEVER THE MAXIMUM SEVERITY OF THIS
MALFUNCTION IS IN EXCESS OF THE TOTAL AIR REMOVAL CAPABILMES.

CONTINUED VACUUM LOSS WILL RESULT IN A MAIN TURBINE AND
SUBSEQUENT REACTOR TRIP WITH ANNUNCIATOR 18-E2 "CNDSR
VACUUM LOW TURB TRIP" ACTUATING FOLLOWED BY BOTH
TURBINE-DRIVEN FW PUMPS TRIPPING. ANNUNCIATOR 11-A9 'TURB TRIP
ABOVE P8 RX TRIP" IS ACTUATED. IN ADDmON, LOSS OF STEAM DUMP
CAPABILITY TO THE MAIN CONDENSER RESULTS. THE EXCESS
DECAY HEAT WILL BE RELEASED TO THE ATMOSPHERE BY THE
STEAM GENERATOR POWER OPERATED RELIEF VALVES.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE MAIN CONDENSER
EXPANSION BOOT TO NORMAL.

EVENTS: 1) DVR 06-02-87-092
2) DVR 20-01-89-090

O
I

37 I
'

-- _ . _ .



-. .. ..o %....
p y yg

i

Ott TA Y R***Pt DUE TO L0tt OF VAfutM AT 2f FttDWattp rump
~

satt

EVikT Baft 1 10Fl o i 3off NLMata Rtpoof Dayt
- // SEQUENTIAL // REVI5!QN ""MTM DAY YEAR ETA Umff YEAR WlDGtt htMB E R MONTH DAY YEAR

1

POWERal e 11 E al 7 ni s al 2 al 7 D le 1 2 eio 11 0 3 10 8 f7 LE m
- -

,, ,, ,
CiisiAff FOR TWf t OfE _

NA>(

TELEPNGur MLDett,

AREA CODE
7. Didier. Gaarattna Enaineer Ext. 2217 al1 l1 2l3ia1-1E l4f4 fff0MPLiff our Likt Fog EAfW f m t

uar DrifEftfB fM Twit REPfETCAUSE SYSTEM COMPONENT MemWFAC- REPORTABLE
'

' CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LETlera to rm
Timr8 70 kPeDEl i l l 1 i l

I i I I l | I
I l i I | | |

t i I I ItuPPLEMtmTAL trpaar ExptffED
pgMTH day YEAR

SUOM15510N

l Ytt fif woe. ramelata EXPEf ftD ma*'f ttfou DATE1 I Mo
i i iTEXT

A. Plant enunfffaut Pafoe To EVtkT:
.

Event Date/ Time e/tt/a7 / 111E Nrt

Unit 1 MODE 1 Pauer anarattan __ Ru Power t E .,. RCS [AB) Temperature / Pressure marimal onaratina
-

B. Ottrafpffan or EVrmT:

on 9/15/87 at 1115 hours. Syren Unit 2 was operating in Mode 1 at 94 percent power.
Feedwater Pung (FW)[$J) was eut-of-service at this time for maintenance. The 2C Turbine Ortven

The pump draining incorporated
the use of condenser vacuum through the pumps recirculation 1tne. .The pumps casing dratn to the floor
drains was opened slightly to aid draining. In addttten. Mechanical Maintenance personnel removed a
leaking section of line, opening the pump casing to atmosphere thus, opening the condenser to additionalair inteakage.

This additions) opening to the main condenser through the pumps rectrculation Itnes causeda rapid loss of vacuum.
due to'the decreased efftetency.The raptely decreasing condanser vacuum caused an increase in Nuclear Power (51)

An Over Pouer Delta Temperature (OPAT) runback of 70 megawatts and aone minute delta 1 penalty resulted.
on the pump was isolated. The Unit 2 hogging Vacuum Pump was started and the rectreulation 1tne

C. CauSE OF EVENT:

The loss of vacuum was due to the manual rectreulation valve being slightly opened. The pump casing dratn
to the floor dratns was throttled open causing air inleakage. In addition. Mechanical Maintenance was
repatring a leak and removed a section of Itne that was connected to the pump casing causing another sourceof atr inleakage.

The volume of air inleakage caused a loss, of vacuum. The loss of vacuum caused a
decrease in efficiency. but the load remained the same so Nuclear Power increased 51 in order to maintainload.

An OP AT runback of 70 megawatts occurred and a one minute delta I penalty resulted. There was a
lack of communication and awareness between shif t personnel and Mechanical Maintenance at the point when
the work actually started on the pump.

I
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DEVIATION INVEST! GAT 101 REPORT TEXT C0%f!NUATIO4
'

DIR NUMar8'

PAtt
'

37 P** Ta T RutetACK OUt 70 LD55 0F VACUUM StoutNTIAL REVISION
ETA unir? vras muMars musente"p) of a et 2 al 7 oIei2 a1o 2 or oi2

-

%.
-

O. 1MtTY ^= Ytra:,

( ,

The plant er pubite safety was not affected by the incident. '

Safety functions operated per design on theReactor Protection System.
Starting the Unit 2 Nogglag Vacuum pump stopped the less of vacuum on the maincondenser.

E. CDRitCTIVE ACT10ms:
i *

The Operating staff had commmicattens established'with the Maintenance people during the pimqis draining:

The Operating staff had started the scenarte by creating a minor leak to the main condenser through the
.

pumps rectrculation Itne.
Maintenance people removed a leaking section of Itne on the pump causingaddtttonal air inteakage.
This Deviation Report will be required reading for both departments foreman in

greer to stress the need for attention to condenser vacuum not only on the Feedwater Pumps but en all
] possible air inteakage Components.

F. PREV!Dus actunatacts:

LLE niMatt y *

i

NONE,

} G WGNEMY FAILLEE RATA:

)
a) tumuFACTURER ENEMCLATURE penBEL IMBERER MFE PART Misett {

i

;

f Not Applicable \

; |
'

!

q b) Ettut 71 BF MpeBs RfASPM?

Not Applicable |

;

e

i

h
4

i

i
: I
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f

FD %

facility Nome
_ DEVIATION INVESTIGATION REPORT (DIR)

- _ . . .

tral _rr? Station
PAGFTitle

toss of Condenser Vacuum As a Result of Missed Isolation 1 10 l 0 | 2
Paint Due to Permanns' Error *

EVENT B&TE
DIR taseER

REPORT DATE '

SEQUENTIAL REV!510WleNTH DAY YEAR STA taffT YEAR mamre lasera peNTH B&Y YEAR

POWER Fel a 21 e al e 21 e el 1 al e e i el o eie el 7 21 7 al e LEVE j-

el al e I__.

CGnTACT FOR THIS DIRNAff
_ TEtrateNE lasSER
AREA C007

_

Jerald u =r. Reaulaterv Amaurance Est. 2497 8l115CGerLETE GIK t raer FOR EACH Cf ,r-ni __4 1 E I a 1 - | 2 l a 1 0 1 1
FA tier DEtcatern IN THIS REPORTCAUSE SYSTEM ' COMPONENT MANUFAC- REPORTA8tE CAUSE SYSTEM COMP 0NENT MANUFAC- REPORTA8tETief8 TO arRDS

Timre TD NPRD$l l l I I I I
I I I I I I II I I l i I I
I I I I I

tuPPLEeENTAL REPORT U PEffED
TENTH DAY YEAR

~

SUDMISSIONl YEt fif ven. c===1ste n pfcTED m IntrnN naTEl Il se "I
! ! !TEKT

Energy >dustry Identification System (EII5) codes are identified in the test as (KK)

%. DESCRIPTION OF EVENT:

Unit I was operating at 89E power and Swv5 3.1.1-5 Incore-Excere Antal F1va Quarterly Calibration was inprogress.
Sti/IN was selected on the tudine digital electre hydrav11c OEM control panel.

There were no systems er components looperable at the beginning of the event which contributed to theseverity of the event.
!
!

The event started on June Id.1999 when Out Of Seevice (005) 09-1-1139
State Reheater Drain Tank 15 Emergency Orsin Valve) (le) (51) for maintenance.was written to isolate lle0328 (First

005 09-1-1139 did not include
Condenser Isoletten Valve 1HD0338 (the manual tselatten valve between the Emergency Orain valve and the Main
Condenser). The bonnet for valve 1980320 was leesened at apprealastely 08d5 en 06-20-89 causing a large airleak and the resulting less of condenser vacuum.
1690326 reellaed 1HD0338 was not isolated and closed 1pe0335. Maintenance personnel (Pte) noting the rush of air ati

The less of condenser vacuum, approximately 0.5 f ach Ng. caused the following events:Reacter Coelant system
everage temperature decreased (Tavg), steam flow and feed flow increased approximately 1.2 M lbm/hr total,
reacter power increased to 925, and electrical power increased from 1969 to .1000 Plie.

Plant stability was attained at approxiestely 0915. Stability was achieved because of two separate actions;
.

lee closing the isolation valve 16e0338 and Operations ramping the Unit less than 905 then switching Main
Turbine OEM control to MW/0UT.

2796m(072709)/3
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DEVIATION Il#ESTIGATION REPORT TEXT CONTINUATION

FACit!TY NAPE rar. Rev 2.

O DIR NUPSER paGr
SEQUENTIAL REVI5!0N

STA UNIT YEAR NupefR NUDGER
.Braldwend Station 21 0 OI 1 81 9 0I910- Ol0 2 0F 0l

-

TEXT
Energy Industry Identification System (E!!$) codes are identified in the text as [XX]

At 0905. Technical Specification 3.2.1 Action A.2 was entered when Reacter power exceeded 90% and axial
flum difference was outside of the required band. At 0915, the action was emited when reacter power was
reduced below 901.

This event is being reported in accordance with Seclen 1 attachment G. of the DVR Information Manual -
events that result in unplanned entry into a Technical Spectficatten Action Statement where a personnelerrer is indicated.

B. CAUSE OF EVENT:

The rest cause of this event was personnel error in identifying the isolation boundaries required to
perform maintenance work on

1190328. This is the responsibility of the Center Cesk Operator per 8.Ap330-1A1 TpC 4994 C.S.
The error was aise missed by the 19e Foreman who is charged with verif ing thet005 is placed correctly and the equipment is safe to wert en per Odp 330-1A1 f.l.

C. CORRECTIVE ACTIONS:

Operattens reviewed a steller 005 perfereed at the same time and prevented a repeat of this problem by
adding the Condenser Isolatten valve 1890360 to 005 89-1-1140 on 06-20-89.

Based on the initial information asseclated with this event a "Braldwood Station Error Evaluation" will
be conducted to review this event with the personnel directly involved and their superviser. The
corrective actlens addressing both rest and contributing causes will be determined at this presentatten
and wl11 be tracked by action item 456-200-89-09001.

i
*

2796e(0727891/4
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FW37 HOTWELL LEVEL CONTROLLER FAILURE (CD037)

TYPE: DISCRETE, RV 0-48"

CAUSE: CONTROLLER ILC-CD037 FAILURE

REF: M-2039 SHEET 4
M-2039 SHEET 6

PLT STA: 100% REACTOR POWER

EFFECTS: WHEN THIS MALFUNCTION IS INSERTED AT A SEVERITY HIGHER THAN
ACTUAL ILC-CD037 HOTWELL LEVEL, THE EMERGENCY OVERFLOW
VALVE ICD 141 WILL OPEN. ANNUNCIATOR 17-C12 "CNDSR EMER OVER
FLOW VALVE OPEN" ACTUATES. HOTWELL LEVEL DECREASES, AS
INDICATED ON ILI-CD042 AND ILI-CD089. THE NORMAL M/U VALVE
1CD032 WILL OPEN TO MAINTAIN HOTWELL LEVEL.

O INCREASING THE SEVERITY COUPLED WITH THE SAME SEVERITY
MALFUNCTION ON THE NORMAL OVERFLOW CONTROLLER (MF FW39)
WILL CAUSE THE STANDBY COND M/U PUMP TO AUTO START AND THE
EMERGENCY M/U VALVE TO OPEN . ANNUNCIATOR 17-A12 "CNDSR
HOTWELL LEVEL HIGH LOW" ACTUATES.

EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY CLOSING THE
MANUAL ISOLATION VALVES ON THE NORMAL AND EMERGENCY
OVERFLOW VALVES.

FAILING THIS LEVEL CONTROLLER AT A LOWER SEVERITY THAN
NORMAL WILL PREVENT THE OPENING OF ICD 141.

MALFUNCTION REMOVAL WILL RETURN THE LEVEL CONTROLLER TO
NORMAL OPERATION.

EVENTS: NONE

I

O
i
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FW38 HOTWELL LEVEL CONTROLLER FAILURE (CD038)

TYPE: DISCRETE, RV 0-48"

>

CAUSE: CONTROLLER ILC-CD038 FAILURE

REF: M-2039 SHEET 4
M-2039 SHEET 6

PLT STA: 100% REACTOR POWER

EFFECTS: WHEN THIS MALFUNCTION IS INSERTED AT A SEVERITY HIGHER THAN
ACTUAL ILC-CD038 HOTWELL LEVEL, THE NORMAL OVERFLOW VALVE
1CD144 WILL OPEN. HOTWELL LEVEL DECREASES, INDICATED ON ILI-
CD042 AND ILI-CD089. THE NORMAL M/U VALVE ICD 032 WILL OPEN TO
MAINTAIN HOTWELL LEVEL.

INCREASING THE SEVERITY COUPLED WITH THE SAME SEVERITY
Q MALFUNCTION ON THE EMERGENCY OVERFLOW CONTROLLER (MF FW37)V WILL CAUSE THE STANDBY COND M/U PUMP TO AUTO START, AND THE

,

'

EMERGENCY M/U VALVE TO OPEN. THE ANNUNCIATOR 17-A12 "CNDSR
HOTWELL LEVEL HIGH LOW" ACTUATES.

EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY CLOSING THE
MANUAL ISOLATION VALVES ON THE NORMAL AND EMERGENCY
OVERFLOW VALVES.

FAILING THIS LEVEL CONTROLLER AT A LOWER SEVERITY THAN
,

NORMAL WILL PREVENT THE OPENING OF 1CD144. i

MALFUNCTION REMOVAL WILL RETURN THE LEVEL CONTROLLER TO
NORMAL OPERATION.

,

EVENTS: NONE

'
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FW39 HOTWELL LEVEL CONTROLLER FAILURE (CD039)

.

TYPE: DISCRETE, RV 0-48"

.

CAUSE: CONTROLLER ILC-CD039 FAILURE

REF: M-2039 SHEET 4
M-2039 SHEET 6

PLT STA: 100% REACTOR POWER

EFFECTS: WHEN THIS MALFUNCTION IS INSERTED AT A SEVERITY LOWER THAN
ACTUAL ILC-CD039 HOTWELL LEVEL, THE NORMAL M/U VALVE ICD 032
WILL OPEN. HOTWELL LEVEL INCREASES, INDICATED ON ILI-CD042-
AND 1LI-CD089. THE NORMAL OVERFLOW VALVE ICD 144 WILL OPEN
TO MAINTAIN HOTWELL LEVEL.

, INCREASING THE SEVERITY TO 0% COUPLED WITH THE SAME SEVERITY
'

MALFUNCTION ON THE EMERGENCY M/U CONTROLLER (MF FW40) WILLk CAUSE THE EMERGENCY OVERFLOW VALVE TO OPEN WHEN ACTUAL
! LEVEL INCREASES TO THE EMERGENCY OVERFLOW SETPOINT.

ANNUNCIATOR 17-A12 "CNDSR HOTWELL LEVEL HIGH LOW" ACTUATES.

EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY CLOSING THE
MANUAL ISOLATION VALVES ON THE NORMAL AND EMERGENCY M/U
VALVES.

FAILING THIS LEVEL CONTROLLER AT A LOWER SEVERITY THAN
i NORMAL WILL PREVENT THE OPENING OF 1CD032.

MALFUNCTION REMOVAL WILL RETURN THE LEVEL CONTROLLER TO
NORMAL OPERATION.

EVENTS: NONE

|

l

,

!O
,
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FW40 HOTWELL LEVEL CONTROLLER FAILURE (CD040) |
|

TYPE: DISCRETE, RV 0-48" !

.

CAUSE: CONTROLLER ILC-CD040 FAILURE

PLT STA: 100% REACTOR POWER

REF: M-2039 SHEET 4 :
M-2039 SHEET 6

EFFECTS: WHEN THIS MALFUNCTION IS INSERTED AT A SEVERITY LOWER THAN
ACTUAL ILC-CD040 HOTWELL LEVEL, THE EMERGENCY M/U VALVE
1CD029 WILL OPEN. HOTWELL LEVEL INCREASES, INDICATED ON LEI-
CD042 AND ILI-CD089. THE NORMAL OVERFLOW VALVE 1CD144 WILL -
OPEN TO MAINTAIN HOTWELL LEVEL.

|
INCREASING THE SEVERITY TO 0% COUPLED WITH THE SAME SEVERITY l

O MALFUNCTION ON THE NORMAL M/U CONTROLLER (MF FW39) WILL l

CAUSE THE EMERGENCY OVERFLOW VALVE TO OPEN WHEN ACTUAL
LEVEL INCREASES TO THE EMERGENCY OVERFLOW SETPOINT.
ANNUNCIATOR 17-A12 "CNDSR HOTWELL LEVEL HIGH LOW" ACTUATES. I

EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY CLOSING THE
MANUAL ISOLATION VALVES ON THE NORMAL AND EMERGENCY M/U
VALVES.

FAILING THIS LEVEL CONTROLLER AT A LOWER SEVERITY THAN
NORMAL WILL PREVENT THE OPENING OF ICD 029.

MALFUNCTION REMOVAL WILL RETURN THE LEVEL CONTROLLER TO
NORMAL OPERATION.

EVENTS: NONE

O
41



. - - . _ - - - - - .- - . - -

FW41 FW ISOL AUX RELAY FAILURE (TRAIN A) !

TYPE: GENERIC, RB

A) AUX RELAY FWI 1A
B) AUX RELAY FWI 2A
C) AUX RELAY FWI 3A
D) AUX RELAY FWI 4A

CAUSE: FAULTY AUX RELAY

REF: 20E-1-4030FW56

PLT STA: REACTOR AT POWER
..

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED AUX RELAY TO
FAULT SUCH THAT WHEN A FEEDWATER ISOLATION SIGNAL IS
GENERATED THE AUX RELAY WILL FAIL TO ENERGIZE. THIS )

O PREVENTS THE AUX RELAY FROM SIGNALING ITS ASSOCIATED !
lCOMPONENTS TO ISOLATE. FAILURE OF THE ASSOCIATED

COMPONENTS TO ISOLATE WILL OCCUR ONLY IF BOTH TRAIN A AND
TRAIN B AUX RELAYS ARE FAILED (ie: TRAIN A FWI 1 A & TRAIN B FWI 1B).
FAILING ONLY ONE TRAIN WILL NOT PREVENT THE ASSOCIATED
COMPONENTS FROM ISOLATING. THIS MALFUNCTION MUST BE INSERTED
WITH MALFUNCTION FW42 "FW ISOL AUX RELAY FAILURE (TRAIN B)" TO |
PREVENT COMPONENT ISOLATION. !

FAILURE OF RELAY 3A ALSO REMOVES THE FEEDWATER ISOLATION
SEAL IN SIGNAL. THIS MEANS THAT IF A P-14 "S/G LEVEL HI-2" CAUSED
THE FEEDWATER ISOLATION THEN ONLY THE P-14 FWI SIGNAL HAS TO |

BE CLEARED TO RE-OPEN THE FEEDWATER VALVES. THE AUX RELAYS
WOULD NOT HAVE TO BE RESET.

MALFUNCTION REMOVAL WILL RESTORE THE AUX RELAYS TO NORMAL.

EVENTS: NONE

O
42



FW42 FW ISOL AUX RELAY FAILURE (TRAIN B)

TYPE: GENERIC, RB

A) AUX RELAY FWI 1B
B) AUX RELAY FWI 2B
C) AUX RELAY FWI 3B
D) AUX RELAY FWI 4B

i

CAUSE: FAULTY AUX RELAY

I
REF: 20E-1-4030FW56 |

!

|

PLT STA: REACTOR AT POWER !
,

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED AUX RELAY TO
FAULT SUCH THAT WHEN A FEEDWATER ISOLATION SIGNAL IS
GENERATED THE AUX RELAY WILL FAIL TO ENERGIZE. THIS
PREVENTS THE AUX RELAY FROM SIGNALING ITS ASSOCIATED

/ COMPONENTS TO ISOLATE. FAILURE OF THE ASSOCIATED
COMPONENTS TO ISOLATE WILL OCCUR ONLY IF BOTH TRAIN A AND
TRAIN B AUX RELAYS ARE FAILED (ie: TRAIN A FWI I A & TRAIN B FWI IB).
FAILING ONLY ONE TRAIN WILL NOT PREVENT THE ASSOCIATED
COMPONENTS FROM ISOLATING. THIS MALFUNCTION MUST BE INSERTED
WITH MALFUNCTION FW41 "FW ISOL AUX RELAY FAILURE (TRAIN A)" TO
PREVENT COMPONENT ISOLATION.

FAILURE OF RELAY 3B ALSO REMOVES THE FEEDWATER ISOLATION
SEAL IN SIGNAL. THIS MEANS THAT IF A P-14 "S/G LEVEL HI-2" CAUSED
THE FEEDWATER ISOLATION THEN ONLY THE P-14 FWI SIGNAL HAS TO
BE CLEARED TO RE-OPEN THE FEEDWATER VALVES. THE AUX RELAYS 1

WOULD NOT HAVE TO BE RESET.

MALFUNCTION REMOVAL WILL RESTORE THE AUX RELAYS TO NORMAL.
;

'

EVENTS: NONE

i

O
'
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FW43 AUX FW PUMP FAILS TO START / TRIP (MOTOR)

TYPE: DISCRETE, RB

CAUSE: FAULTY OVERCURRENT (450/451) RELAY ACTUATION

REF: 20E-1-4030 AF01
M-37 SHEET 1

PLT STA: 1 AF01PA PUMP IN OPERATION

EFFECTS: AUXILIARY FEEDWATER PUMP IAF01PA BREAKER WILL OPEN. PUMP
CURRENT INDICATION DECREASES TO ZERO, ANNUNCIATOR 3-A6 "AF
PUMP TRIP" ACTUATES, AND THE CONTROL SWITCH TRIP LIGHT -

ILLUMINATES. lA AF PUMP DISCHARGE PRESSURE INDICATION AND J

THE ASSOCIATED S/G FLOW INDICATIONS DECREASE TO ZERO.
!

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY

O PLACING THE CONTROL SWITCH TO TRIP. IF THE OPERATOR ATTEMPTS !
TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
IMMEDIATELY TRIP OPEN. AUTOMATIC START SIGNALS WILL HAVE
-THE SAME AFFECT AS A MANUAL START.

MALFUNCTION REMOVAL WILL RESTORE THE AUXILIARY FEEDWATER
PUMP OVERCURRENT RELAY TO NORMAL.

EVENTS: NONE

-
.

I
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FW44 AUX FW PUMP FAILS TO START / TRIP (DIESEL)

TYPE: DISCRETE, RB

.

CAUSE: FAULTY LUBE OIL PRESS SWITCH IPS-AF143 ,

REF: 20E-1-4030 AF02
20E-1-4030 AF12
M-37 SHEET 1

PLT STA: l AF01PB IN OPERATION :

1

EFFECTS: AUXILIARY FEEDWATER PUMP DIESEL WILL TRIP ON LOW LUBE OIL |
PRESSURE DUE TO PRESSURE SWITCH IPS-AF143 FAILING LOW. |

-

ANNUNCIATOR 3-A6 "AF PUMP TRIP" ACTUATES, AND THE CONTROL
SWITCH TRIP LIGHT ILLUMINATES. IB AF PUMP DISCHARGE PRESSURE
INDICATION AND THE ASSOCIATED S/G FLOW INDICATIONS DECREASE |
TO ZERO. !

THE OPERATOR MAY RESET THE ANNUNCIATOR AND TRIP LIGHT BY
PLACING THE CONTROL SWITCH TO STOP. THE OPERATOR CANNOT |

RESTART THE PUMP UNTIL THE MALFUNCTION IS REMOVED. AUTOMATIC |
START SIGNALS WILL HAVE NO EFFECT WHILE THE MALFUNCTION IS |ACTIVE.

MALFUNCTION REMOVAL WILL RESTORE THE AUXILIARY FEEDWATER
PUMP PRESSURE SWITCH TO NORMAL.

EVENTS: 1) DVR 06-01-89-057

i

l
,

O !
.
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DEVIATION REPORT

DVR NO. [N06 01 89 - 057- -

D STA UNIT YEAR NO,
PART 1 | TITLE OF DEVIATION Form Rev 2.0

OCCURRED
04/17/89 11181B AUXILIARY FEEDWATER PUMP TRIP DN OVERTD+RATURE

DATE TIME$Y$ TEM AFFECTED
PLANT STATUS AT TIME OF EVENT

TESTINGg
MODE 1

POWER (%) 100%
WORX REQUEST N0. | X | | |

DESCRIPTION OF EVENT

During performance of 18VS 7.1.2.1.a-2, the Diesel Driven Aux {llary Feedwater (AF) Pump Monthly
Sveveillance, the 18 AF Pump was started successfully and ran for approximately 15 minutes.
At 1118 hrs the Diesel Trouble alarm was received at IPM06J, the operator just outside the pump
room was requested to check what alarm condition was present at the local panel. As he entered the

the pump tripped on overtemperature. The operator (EA) and STE in the room checked the
room.

Engine Jacket Water Heat Exchanger for overheating and found it het to the touch. The 1$1173 and
ISK178 valves. SX supply and discharge, respectively, for the 18 AF Pump Diesel Jacket Water and
pump accessory cooling were suspect. The Cubicle cooler was started to determine if the valves
were receiving an open signal. The 1$X173 valve opened, but 1$X178 failed to open. The instrument
air to the valve was then manually isolated and the valve failed open. Subsequent restoration of
IA to the valve and start of the cubicle cooler resulted in successful opening of both ISX173 and
15X178. NWR 866658 was written to determine cause of failure. LC0AR 1805 7.1.2-la had been*

entered for performance of the survel11ance.
resolution. The "B" Train of AF was left in LCOAR pending NWR

POTENTIALLY $IGNIFICANT EVENT PER NSO DIRECTIVE A-07 YE$ NOg g , g
10CFR50.72 NRC RED PHONE | |'
NOTIFICATION MADE | | | X | '"* '*

TIM RESPON1fRLE SUPERVISOR DATE
PART2| OPERATING ENGINEER'S C0991ENTS

None.

NON REPORTABLE EVENTgy g
NOTIFICATION

30 DAY REPORTABLE /10CFRg REGION III DATE TIME

5 DAY REPORT PER 10CFR21 " "
| |

NSD DATE TIME I

ANNUAL /SPECIAL REPORT REQUIRED

A.I.R. *

L.E.R. # TELECOPY

CECO CORPORATI 0FFICER DATE TIME
PRELIMINARY REPORT

COMPLETED AND REVIEWED J. W. Schrock 04/18/89
OPERATING ENGINEER DATE

INVESTIGATION REPORT & RESOLUTION

ACCEPTED BY STATION REVIEW b // m mA,-

,, . - ., I, ,

A R TION

STATIONMANAGE[ DATE
86-5176 iForm 15-52-1) 11-20-85 /

NN0b)
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! FW45 AUX FW VALVE FAILURE

! TYPE: GENERIC, RV 0-100% = VALVE TRAVEL
1

A) 1AF005A E) 1AF005E
B) 1AF005B F) 1AF005F |

C) 1AF005C G) 1AF005G
D) 1AF005D H) 1AF005H

**sessessesseessessessessee.**eseeeees
* NOTE *

USE THESE MALFUNCTIONS TO **
j

* FAIL OPEN THE AF005 VALVES *
1

* ON A LOSS OF INSTRUMENT *
|* BUS 111 OR 114 IF REQUESTED *

* TO LOCALLY FAIL AF005's *

* OPEN. *

esee+++eesseeeeeeee+++eeseeesseseeeeee .

CAUSE: POSITIONER FAILURE

REF: M-37 |

i /~ 20E-1-4030 AF05
' 20E-1-4030 AF06

| PLT STA: BOTH AUX FW TRAINS IN OPERATION

EFFECTS: MALFUNCTION INSERTION CAUSES THE SELECTED AF FLOW CONTROL
'

VALVE TO FAIL IN THE SELECTED POSITION THERE IS NO AFFECT
INITIALLY WITHOUT THE ASSOCIATED AF PUMP RUNNING.,

IF THE SEVERITY IS 100%, THE SELECTED CONTROL VALVE IS FAILED
OPEN OVERFILLING THE ASSOCIATED S/G. THE AFFECTED S/G FLOW
WILL BE GREATER THAN THE OTHER S/G FLOW.

FAILING THE AF FLOW CONTROL VALVES IN THE CLOSED POSITION WILL
RESTRICT FLOW TO THE ASSOCIATED S/G. THE AFFECTED AF PUMP
FLOW WILL ALSO BE LOWER.

MALFUNCTION REMOVAL WILL RESTORE THE SELECTED AF FLOW
CONTROL VALVE TO NORMAL OPERATION.

EVENTS: 1) DVR 20-02-88-103
2) DVR 06-02-88-102

. .

O
,

!
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DEVIATION INVESTIGATION REPORT (DIR)
Facility Name
Buran Mucinar Pamar Station

_. PAGE |
|

Title 1 10Fl o i 2
POWER SUPPLY SURGE IN EARIBET 2PA111

EVENT DATE DIR lai&FE
REPORT DATE

I

/{/{
SEQUENTIAL

{/ laisik

/ REVISIONTENTH DAY YEAR STA lafff YEAR flaamra / IGNTH DAY YEAR

POWER.of e 21 e al a of s of 2 al a 1 I el 2 #I'-

a1a 111 013 81 8 c1 61 5
- '

CsWTACT FOR THIS DIR
M49E

TELF8Witt IRDBER
AREA CODE

Tim Tulan. Anat. Sumerint"-t Omaratina Ent. 2213 8|115 2|3141-f5l4I4|1
CassELETE GME i fur FOR EAEH CL.w esii FA11ter DEtratarn IN THit REMmTCAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LETiers TO NPADS

Timra To uptosx a|A | El NI V WI11210 Y l I | | | | |
1 | | 1 I I i

1 1 1 I I
SUPPLEm.niAt RErnmT EXECiEn

IGNTH DAY YEAR
-

Si2MI5510N
~

l YEs fif van. re--lata EXPECTED - fttrou DATE) xl No *E | | |TEXT
Energy Industry Identification System (EII5) codes are identified in the text as (XX)

A.
PLANT ramnITIONS PRIOR TO EVENT:

Event Date/ Time 09/20/as / esos 1'
.

Unit 2 ICOE 1 Pamar Omaratian Rx power _iH_.,, RCS (AB) Temperature / Pressure Normal Gaaration
-

B. OE1ERIPTION OF EVEND

At 0346 hrs. on 09/20/03,
a " CONT CAS PWR TROUBLE" alors was received by the Unit 2 Operator for Panel2PA33J, Train "A", failure. The flow setpoint signal for flow control to Steam Generator "B", from the"A"

Train of the Auxiliary Feedwater (AF) [BA) System failed low due to less of power to signal converter2FY-AF033C. The Train "A", SG "S", flew Centrol Valve, 2AF0058, logic interpreted the aero setpoint as a
requirement for zero flew and subsequently closed the valve.

LC0AR 2005 7.1.2-la was entered based oninoperability of the 2AF0058 valve affecting operability of the "A" Train of the AF system. Concurrently,
flow Indication at 2FI-C5015 (Not Required by Technical Specifications), C5 Eductor 2A flow, was lost due
to failure of the Loop power Supply, 2FY-C5015A.
its loop circuitry. This card regulates the 26VOC cabinet power for use by

Nuclear Work Regvests
359824 and B59825 were written to troubleshoot and repair the 2AF0058 control circuitand loop 2C5015.

The 2FY-AF033C card was replaced, the 2AF013 loop was calibrated satisfactorily, and the2AF0058 valve declared operable.
The LC0AE for train "A" of the AF System was emited at 0710 hrs. on09/11/88. A fuse was replaced on the 2FY-C5015A power supply and indication restored. There were no known

components inoperable prior to the occurrence of this event which contributed to the event. All operatoractions were correct.

O

(0130R/0015R)
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
FACILITY MADE Form Rev 2.0

DIR NUreER PAGE

[ SEQUENTIAL REVISION
STA UNIT YEAR NUPSER NLDeER

Buren helear Power Station 01 6 01 2 81 8 11012-

TEXT 0 10 2 0F 0l2Energy Industry Identificatten System (EII5) codes are identified in the text as (XX]
-

C. CAust or EVENT:

The cause of the event was surge in the 26VOC power supply to the card files in panel 2PA33J
cause for the surge in the pawer supply is indeterminate. The root.

on the 2FY-C5015A to blew and damaged the 2FY-AF033C Signal Card.The power surge at panel 2PA33J caused the fuse
The power supply responsible for

supplying the two failed cards is also responsible for supplying 26VDC power, where required, to all of thecard racks in 2PA33J.

Maintenance history indicates that this is not a roccuring problem and therefore should be consider dNo additional failures were seen in other cards in these racks due to this surge.
,

isolated incident. No further corrective action is planned. e an

D. $AFETY ANALYSIS:

The "B"
train of Auxiliary Feedwater,was available for the duration of the event per the requirements ofLC0AR 280$ 7.1.2-la.

The "O" Train of Auxiliary Feedwater is capable of supplying the flow and head
regelred in the basis for Technical Specification 3/4.7.1.2 for the duration of the event, valve 2AF0058
was capable of being manually manipulated using its pneumatic control circuit at the Remote Shutdown Panel
to override the erroneous demand signal from the flow control loop.

I. C0tarrTIVE ACTIONS:
\

?

The damaged signal converter card, 2FY-AF033C was replaced and calibrated per NWR859625. Replacement of
the fuse of power supply 2FY-C5015A per Nuclear Work Request B59624 resulted in restoration of loop 2C5015
operability. No further corrective action is deemed necessary at this time.

F. PREVIOUS Ocetenruert:

No past occurrences of this or similar events is documented in the Nuclear Work Request history file for
1/2PA33J or any of the 2AF-013 loop components.

G. CONPONENT FAf t tier DATA:

a) MAM)FACTURER lepENCLATURE IGDEL IRDGER NFG PART NupeER

Westinghouse Signal Converter NSC Card 2837A10G08
Card

.

b) RrtuLTS OF NptDS trAsCHf

Not Applicable

c) RrtutTS OF NWR trABCH:

See "F" above.

(0130R/0015R)
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DEVIATION INVESTIGATION REPORT FtM 5'
TITLE Failure of Auxiliary Feedwater Throttle Valve Due to Mispositioning of Handwheel by Person PAGEUnknown

EVENT DATE DIR NUPSER REPORT DATE
'// SEQUENTIAL // REVISION

PONTH DAY YEAR STA UNIT YEAR /f NUPRER /f NUPSER MDNTH DAY YEAR 1

POWER

cl 6 21 e si e 21 o el 2 si a "1 I of 3 - oIo ol a of I si a of 41 9
-

CONTACT FOR THIS DIR
NAPC

TELEPHONE NUPEER

AREA CODE

Chervi A. Melone. Technical Staf f Enaineer Ert. 2400 a1115 4|5la1-|2l8|o11
COMPLETE ONE LINE FOR EACH EGr&GnEn- URE DESCRIsED IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LETuare TO Jai Tuart TO NPRDS
1 I l 8 I I I l l I I I I I
l 1 l i | | | | | | | |

SUPPLE > ENTAL REPORT EXrtuto
PONTH DAY YEARp

$UBMIS$10N

l YES fif ven. enmalete EXPECTED StmMISSION DAfD ll NO | | |
TEXT

A. PLANT C00mITIONS Paf0R TO EVENT:

Unit: araidwood 2 : Event Date: June 20. 120$_I Event Time: _J,111.
MODE: _1_ - Power Oserations ; Rx Power:_121_; RCS (AB) Temperature / Pressure: 555 Deareen F/2215 esta

B. DESCRIPTION OF EVENT:

During an Auxiliary Feedwater (AF) (BA) actuation due to Lo-Lo Steam Generator levels, the Nuclear Station
Operator (N50) reduced flows to the steam generators to maintain proper levels. The 2C steam generator level
continued to increase af ter the potenticecter for valve 2AF005G AF flow control valve, was set to its minimum
setting. With the potentiometer set tc minimum setting, the flow to the generator was still greater than1

200 gallons per minute (gpe) when the f required to cool the steam generators is 160 gpe. The N50 maintained
proper steam generator level by thrott' . the AF steam generator isolation valve, 2AF013G. Plant stability,
given the in progress recovery from LO-Lo 2C Staan Generator level condition, did not degrade as a result of
this event.

C. CAUSE OF EVENT:

Upon investigation it was revealed that the valve handwheel for throttle valve 2AF005G was not in the neutral
position. Personnel on shift were unaware of any prior repositioning of the handwheel. A review of shif t logs
and of the Unit 2 Component Abnormal Position Log yielded no documentation with regard to its repositioning.
Thus the root cause of this event is valve mispositioning by person or persons unknown. This did not allow
positioning of the throttle valve from the main control board. The purpose of this handwheel is to allow
throttling of the flow control valves, on B train AF only, without the use of air or electricity.

2211m(060188)/24

I
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION

TITLE Failure of Auxiliary Feedwater Throttle Valve
DIR NUteER

Due to Nispositioning of Handwheel By Person PArz
set)UENTIAL REVISIONUnknown .STA LMIT YEAR NupeER NUPRER

21 0 01 2 81 8 110l3'-

0l 0 2 0F 0l2
-

TEXT

O. SAFETY ANALYSIS:

State the AF Steam Generator Isolation Valve 2AF013G was throttled to maintain steam generator level, no safetyconcerns were raised.

In a worst case scenario with the N50 unable to throttle the isolation valve with an increasing level in the
affected steam generator due to excessive AF flow, two actions could restore steam generator level to normal:

1. Trip the affected train pump, B-train in this case, since both trains of AF were running.

2. Manually throttle the 3 train AF flow control valve by use of the manual handwheel.

E. CORRECTIVE ACTIONS:

The NSO took prompt action to maintain steam generator level by throttling the AF steam generator isolationvalve, 2AF013G.

Procedure 19wo$ 7.1.2.1.a-2 will be revised to verify that the valves are in " Neutral" as well as open. Thiswl11 be tracked to completion by action itse 456-200-88-10301.

F. PREVIOUS OCCURRENCES:

There have been severs) occurrences of mispositioning events by person or persons unkonwn.

G. C0ff0 KNT FAILtRE DATA:

NONE

|

|
I

O
V

2211m(080188)/25
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FW46 AUX FW LINE RUPTURE

TYPE: GENERIC, RV 0-225 GPM @ 1000 PSID

A) DOWNSTREAM 1 AF005A (IA S/G) 1

B) DOWNSTREAM 1AF005E (1A S/G)
C) DOWNSTREAM 1AF005B (IB S/G)
D) DOWNSTREAM 1 AF005F (IB S/G)
E) DOWNSTREAM 1AF005C (1C S/G)
F) DOWNSTREAM 1AF005G (IC S/G)
G) DOWNSTREAM 1 AF005D (ID S/G)
H) DOWNSTREAM 1AF005H (ID S/G)

CAUSE: PIPE BREAK IMMEDIATELY DOWNSTREAM OF 1 AF005

REF: M-37 .

l

PLT STA: BOTH AUX FW PUMPS IN OPERATION

EFFECTS: INSERTION OF THIS MALFUNCTION CAUSES A LOSS OF AUX FEEDWATER
FLOW TO THE AFFECTED S/G. THE AFFECTED AF005 VALVE WILL
MODULATE SHUT IN AN ATTEMPT TO MEET DEMANDED FLOW. THE
AFFECTED S/G WATER LEVEL WILL DECREASE DUE TO THE LOSS OF
FLOW.

|

EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY ISOLATING THE
ENTIRE TRAIN, OR BY SHUTTING THE ASSOCIATED AF005 VALVE.

MALFUNCTION REMOVAL ONLY RESTORES THE PIPING INTEGRITY.

I

EVENTS: NONE

'

O
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/ SSINS No.: 6835
/ IN 86-106

s

UNITED STATES4

NUCLEAR REGULATORY CO M ISSION
0FFICE OF INSPECTION ANO ENFORCENENT

WASHINGTON, D.C. 20555

December 16, 1986

1

IE INFORMA. ION NOTICE NO. 86-106: FEEDWATER l.INE BREAKa

|
f Addressees:

} All nuclear power reactor facilities halding an operating Ifconse or a con-
: struction pemit.

Purpose:

; This infomation notice is to alert addressees of a potentially generic probles
; with feedwater pipe thinning and other problems related to this event. -

: Recipients are expected to review the information for applicability to their -

facilities and consider actions, if appropriate, to preclude similar problems,

: occurring at their fccilities. However, suggestions contained in this
1 information notice do not constitute NRC requirements; therefore, no specific
! action or written response is required.

Description of Circumstances:-

j On Tuesday, December 9, 1986, at 2:20 p.m., both units at the Surry Power
Station were operating at full power when the 18-inch suction line to the sain-

i feedwater pump A for Unit 2 failed catastrophically. Eight workers who were I

i replacing thermal insulation on a nearby line were burned by flashing feedwater. |
j All were transported to area hospitals. Two workers were treated and released. 1

; Four other workers subsequently died.
,

I
,

Units 1 and 2 are identical. In each unit, feedwater flows from a 24-inch |'

header to two 18-inch suction lines that each supply one of two main feedwater |

! pumps. At maximum load under normal conditions, feedwater flow through each-

pump is 5 million Ib/hr. Feedwater temperature, pressure, and enthalpy are ;

370*F, 450 psig, and 346 Stu/lb, respectively. At these conditions the fluid '

is in the single phase, liquid only regime. That is, the piping does not see a
mixture of Ifquid and vapor.

'

The event was initiated by the main steam isolation valve on steam generator C
failing closed. Because of the increased pressure in steam generator C that
collapsed the volds in the water, the reactor tripped on low-low level in that
steam generator. A 2-by-4 foot section of the wall of the suction line to
the A main feedwater pump was blown out and case to rest in an overhead cable
tray. The break was located in an elbow in the 18 inch line about one foot
from the 24-inch header. The lateral reactive force generated by escaping |

'

8612160250
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i { IN 86-106
,

s December 16, 1986
. .

Page 2 of 3
.

|
i

feeduster complete 1y severed the suction line. The free end whipped and came
;

to rest against the discharge line for the other pump.
i \

1 I

Steam flashing from the break and condensing in control cabinets and in open
conduit piping apparently caused the fire suppression system to actuate,

,

resulting in release of halon and carbon dioalde' in the energency switchgear
e

"

room and in various cable tunnels and vaults and in the cable spreading room.;
8ecause of the volume of water and steam being released, operators isolated
lines carrying high energy fluids to areas inundated by steam. Steas generator

4

!

water levels were maintained with the auxiliary feedwater systes, and systemj
cooling was provided by actuating atmospheric dump valves as necessary.

The primary system responded normally to the loss of load transient with apartial loss of sain feedwater. Primary coolant temperature was stabilized at
520*F and pressurizer level was recovered as it reached the low level

i

i set point.
Primary pressure decreased from 2235 to 2015 psig following thei reactor trip. By 2 a.m. on the following day, reactor temperature had been -i

'

reduced to the point where the residual heat removal sy' stem could be put on;
line. The unit reached cold shutdown that morning. During the recovery| effort, the operators and the plant performed as expected.t

j
. Olscussion:

1

~ )F The pipe material is A-1068 carbon steel and the elbow is 18-inch, extra strong
A-234 grade WPS carbon steel. Nominal wall thickness of the' suction piping is
0.500 inch. Measurements of the wall fragment demonstrated that the wall had '

been generally eroded to about 0.25 inch and was one of the causes of the
failure. Preliminary examination of the 2-by-4 foot section of pipe blown out
during the event shows the thinning to be relatively uniform except for some ,

ismall localized areas. The thinnest areas are localized and appear to be about i

1/16 inch thick. Some corrosion pitting is present. A preliminary micro-
examination indicated that the pipe surface near the fracture had not been
highly strained as with a high stress event, such as a high pressure spike in
the systes.

It has not been determined at this time whether a pressure spike in the system
was a contributor to this event. There was no damage evident in the hanger
supports to the condensate system.

Inspection revealed a disabled check valve in the discharge piping of the A
*

sain feedwater pump. This check valve was found with its seat displaced and a
hinge pin missing.

On December 10, the licensee shut down Unit 1 for examination of the condition '

of feedwater piping. Inspection of the Unit 1 feedwater piping shows wall
thinning similar to but not as severe as that in Unit 2.

The NRC dispatched an augmented investigation team (AIT) to the site . The Ali
includes a metallurgist and a water hammer analyst.

,

_ -_ ---_ - _
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IN 86-106
December 16, 1986
Page 3 of 3

The NRC will issue additional information as more inspection and analysis is
completed.

-

No specific action or written response is required by this information notice.
If you have questions about this matter, please contact the Regional Adminis-
trator of the appropriate NRC regional office or this office.

_

.

Edward L. Jo Director
Division of Emergency Preparedness

and Engineering Response
Office of Inspection and Enforcement

Technical Contact: Roger Woodruff IE
(301) 492-7205

-

,

Vincent Panciera, Region II ~
.

(404)331-5540

.

Attachment:
List of Recently Issued If Information Notices-q

.

O

._
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MALFUNCTION CAUSE AND EFFECTS

HV01 CONTROL ROOM MAKE-UP FAN FAILS TO START /rRIP i

HV02 AUX BLDG CHARCOAL BSTR FAN FAILS TO START / TRIP

i

I
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HV01 CONTROL ROOM M/U FAN FAILS TO START / TRIP

i TYPE: GENERIC, RB

A) OA M/U FAN OVC03CA
*

B) OB M/U FAN OVC03CB

CAUSE: FAULTY FLOW SWITCH OFS-VC236 FOR A TRAIN AND OFS-VC235 FOR B
TRAIN

REF: 20E-0-4030 VC05, VC06, VC07, VC09

|

| PLT STA: CONTROL ROOM HVAC IN OPERATION
|

|

| EFFECTS: INSERTING THIS MALFUNCTION CAUSES AN AUTOMATIC TRIP OF THE
'

SELECTED CONTROL ROOM MAKEUP FAN (0VC03CA/CB) (IF IN
| OPERATION) AND WILL BE INDICATED BY ILLUMINATION OF THE TRIP
! LIGHT AND BY LOSS OF THE RUN LIGHT. ANNUNCIATORS 33- A10 "MCR
! M/U AIR FAN 0A TRIP FLOW HI/LO" AND 33-B10 "MCR M/U AIR FAN OB TRIP

FLOW HI/LO" WILL ACTUATE ACCORDINGLY.

MALFUNCTION REMOVAL WILL RESTORE THE PRESSURE SWITCH TO
i NORMAL
1

EVENTS: NONE
!
| |

|

|
l

|
:
,

l

i O
.
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HV02 AUX BLDG CHARCOAL BOOSTER FAN FAILS TO START / TRIP

|
TYPE: GENERIC, RB

A) OA FAN
B) OB FAN
C) OC FAN
D) OD FAN
E) OE FAN
F) 0F FAN

CAUSE: FAULTY LIMIT SWITCH ON DELUGE VALVE !

|

REF: 20E-0-4030 VA13 - VA18
M-2095 SHEETS 7 & 8

.

PLT STA: AUX BLDG CHARCOAL BOOSTER FAN IN OPERATION

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED AUX BUILDING
CHARCOAL BOOSTER FAN BREAKER TO TRIP. FAN TRIP ANNUNCIATORS
WILL RESPOND ACCORDINGLY. THE TRIP LIGHT ON THE ASSOCIATED j

CONTROL SWITCH ILLUMINATES AND THE RUN LIGHT GOES OUT. IF THE
TRIPPED FAN HAD AUTO STARTED DUE TO A SAFETY INJECITON,THE j

STANDBY FAN WILL AUTO-START WHEN THE TRIPPED FANS DISCHARGE
DAMPER IS FULLY CLOSED.

,

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY LIMIT SWITCH TO
NORMAL.

EVENTS: NONE

.
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

IA01 LOSS OF INSTRUMENT AIR

IA02 LOSS OF SERVICE AIR

IA03 IA LEAK INSiDE CONTAINMENT

IA04 IA LEAK ON TURBINE BLDO HEADER

IA05 SERVICE AIR COMPRESSOR FAILS TO START / TRIP

IA06 MSIV ROOM HEADER LEAK

IA07 STEAM DUMP HEADER LEAK
.

IA08 AUX FEED VALVES HEADER LEAK

IA09 AUX BUILDING IA LEAK

O
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|

IA01 LOSS OF INSTRUMENT AIR

TYPE: GENERIC, RV 0-2600 CFM @ 110 PSID

A) U-1 IA RECEIVER IIA 01T
B) U-0 IA RECEIVER OIA01T

CAUSE: RUPTURED IA RECEIVER

REF: M-55 SHEET 1

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION AT A LOW SEVERITY CAUSES AIR -
| LEAKAGE FROM THE SELECTED AIR RECIEVER TO THE ATMOSPHERE.

| THE RUNNING AIR COMPRESSOR (S) UNLOADS LESS FREQUENTLY TO
; MAINTAIN SYSTEM AIR PRESSURE AT 115 PSIG. INCREASING THE
| SEVERITY BEYOND THE CAPABILITY OF THE RUNNING AIR

O-
COMPRESSOR CAUSES THE INSTRUMENT AIR AND SERVICE AIR
PRESSURE TO DECREASE (0PI-IA007 & OPI-SA006). WHEN AIR PRESSURE IN
ANY STATION AIR RECEIVER DROPS TO 105 PSIG, THE ASSOCIATED AIR
COMPRESSOR AUTO STARTS. IF STATION AIR RECEIVER PRESSURE DROFS
TO 95 PSIG, ANNUNCIATOR 37-C2 " SAC 1 RCVR PRESS LOW" AND/OR 38-C2
" SAC 0 RCVR PRESS LOW" ACTUATE. ANNUNCIATORS 37-C3 "IA RCVR 1
PRESS LOW" & 38-C3 "IA RCVR 0 PRESS LOW" ACTUATE AT 72 PSIG. AS
PRESSURE CONTINUES TO DECREASE, THE AIR OPERATED VALVES IN'

THE PLANT BEGIN TO MOVE TO THEIR FAIL POSITIONS DEPENDENT
| ON HEADER PRESSURE. THE PLANT SYSTEMS RESPOND ACCURATELY TO

THE RECEIVER FAILURE.

THE EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY ISOLATING
THE AFFECTED RECEIVER USING REMOTE FUNCTIONS.

,

MALFUNCTION REMOVAL RESTORES THE RUPTURED AIR RECEIVER TO
NORMAL ALLOWING THE SYSTEM TO REPRESSURIZE.

EVENTS: NONE

!

;
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IA02 LOSS OF SERVICE AIR

TYPE: GENERIC, RV 0-2600 SCFM @ 115 PSID

A) U-1 SA RECEIVER ISA01T
B) U-0 SA RECEIVER OSA01T

CAUSE: RUPTURED SA RECEIVER

REF: M-54 SHEET 1A

PLT STA: REACTOR AT POWER |

|

EFFECTS: INSERTING THIS MALFUNCTION AT A LOW SEVERITY CAUSES AIR -
LEAKAGE FROM THE SELECTED AIR RECIEVER TO THE ATMOSPHERE.
THE RUNNING AIR COMPRESSOR (S) UNLOADS LESS FREQUENTLY TO
MAINTAIN SYSTEM AIR PRESSURE AT 115 PSIG. INCREASING THE
SEVERITY BEYOND THE CAPABILITY OF THE RUNNING AIR COMPRESSOR

O. CAUSES THE INSTRUMENT AIR AND SERVICE AIR PRESSURE TO
DECREASE (0PI-IA007 & OPI-SA006). WHEN AIR PRESSURE IN ANY STATION
AIR RECEIVER DROPS TO 105 PSIG, THE ASSOCIATED AIR COMPRESSOR
AUTO STARTS. IF STATION AIR RECEIVER PRESSURE DROPS TO 95 PSIG,

'

ANNUNCIATOR 37-C2 " SAC 1 RCVR PRESS LOW" AND/OR 38-C2 " SAC 0 RCVR
PRESS LOW" ACTUATE. ANNUNCIATORS 37-C3 "IA RCVR 1 PRESS LOW" & |
38-C3 "IA RCVR 0 PRESS LOW" ACTUATE AT 72 PSIG. AS PRESSURE :

CONTINUES TO DECREASE, THE AIR OPERATED VALVES IN THE PLANT ;

BEGIN TO MOVE TO THEIR FAIL POSITIONS DEPENDENT ON HEADER
PRESSURE. THE PLANT SYSTEMS RESPOND ACCURATELY TO THE

| RECEIVER FAILURE. ;

MALFUNCTION REMOVAL RESTORES THE RUPTURED AIR RECEIVER TO
NORMAL ALLOWING THE SYSTEM TO REPRESSURIZE.

EVENTS: 1) DVR 06-01-88-239

| 3

|
.



_. _ . . . .- - --- - - - - - --

|

DEVIATION INVESTIGATION REPORT (DIR)
Fecility Name Form Rev 2.o

Svron Nuclear Power Station PAGE

Title 1 0Fl 0 l 1

Meinture Samarater Ruoture Resultino in Air Pressure Dron and Auto Start of the Standhv ComorensorEVENT DATE DIR NUPRER REPORT DATE
OPERATING

{/{SE7JENTIAL{/{
REVISION

PONTH DAY YEAR STA ladIT YEAR |/ Nlmern / 1RSSER tGNTH DAY YEAR 1

POWER
1 12 2 to a la o 16 o 11 e is 2 13 I 9 - oIo 0 12 012 819 N

,

-

1 to la
CONTACT FOR THIS DIR

NAfC
TELEPHONE NupeER

AREA CODE i

D. Brindle. Deeratine Enal :::- Cut. 2215 8I1l5 2l3|4| 1114|4|1
'

'Ce& TETE off LIlf FOR EACH CGGinENT FAILimE DEscalarD IN THIS REPORT
CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE fff/ CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LETimre TO NPRDS / Ttlere TO NPRDS

x tIr l$ lE IP I 12 11 11 N /I I i 1 I I I I I
I I I I I I I | | | | |

SUPPLtre At REPORT EXPEUm tGNTH DAY YEAR

SLAMISSION

I YES fif van. cammlete EXPECTED e m*IIt1IGN DATE) X l ND | | iTEXT Energy Industry Identification System (E!!5) codes are identified in the text as (XX1

A. PLANT C00mITIONS PRIOR TO EVENT:

Evut Date/ Time 12-20 41a / 114e

Unit 1 PSOE 1 Power Oseration Rx power _gg.d_ RCS (A8] Temperature / Pressure Normal Oseratina-

Unit 2 MODE 1 Power Gnaratten Rx power 40 RCS (A8) Temperature / pressure Normal Omaratino-

8. DESCRIPTION OF EVENT:

There were no systems or components inoperable at the beginning of this event which contributed to its
severity. At 1140 hours on December 20, 1988, the Unit 2 Station Air Compressor (SAC) (LF) auto started on
loir header pressure. Investigation into the low header pressure revealed a rupture in the moisture
separator on the Unit 1 SAC. The Unit 1 SAC was shutdown and the moisture separator was isolated from the
system. Nuclear Work Request 863350 was written to replace the Unit 1 SAC moisture separator. The
moisture separator was replaced and the Unit 1 SAC was made available on December 23, 1988. The Unit 1 SAC
is Non-Safety Related and as such was not declared inoperable following the event! however, the Unit 1 SAC
was made unavailable due to the moisture separator failure. On January 9, 1989 the Unit 2 SAC moisture
separator developed a pin hele leak. The Unit 2 SAC was shutdown and the Unit 1 SAC was manually started
af ter the leak was identified by an equipment attendant (Non-licensed). The Unit 2 SAC was made
unavailable due to the leak. The moisture separator will be replaced under Nuclear Work Request 863631.
There were no manual or automatic safety system actuations due to this event and plant conditions were
stable at all times. All operator actions taken during this event were correct.

,

(0220R/0025R/012089)

_ _
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION

FACILITY NAME Form Rev 2.0
ort NumER PAGE

SEQUENTIAL REVISION
STA UNIT YEAR NumER NUMER

Byron Nuclear Power Station
D 16 0 11 8 18 213|9-

0 l0 2 0F 0l3
-

TEXT
Energy Industry Identification System (EII5) codes are identified in the text as (XX]

C. CAUiE OF EVENT:

The cause of the events is due to a combination of factors.The drain ifne which automatically drains the
moisture separator on the Unit 1 SAC was found plugged by the Mechanics replacing the moisture separator.
The drain line for the Unit 2 5AC moisture separator was found plugged on December 30, 1988 as part of theinvestigation into the Unit 1 SAC moisture separator failure.

The accumulation of water caused corrosion
of the interior of the moisture separators. The corrosion eventually caused weakening of the moisture
separators which finally resulted in rupture. Cerrosion of the moisture separator interiors cannot be
prevented, but could be kept to a mintans by keeping the moisture separators drained.

It is unknown how long either drain was plugged since there were no work requests written prior to the
events which described the condition. The operator rounds currently do not require the operator to
manually drain the moisture separators.

D. SAFETY ANRY111:
.

There were no safety conseguences due to this event. The Unit 2 SAC was available and Aute-Started to
maintain air system pressure during the Unit I rupture. If the Unit 2 SAC had not been available, then
only the Unit 0 SAC would have been in operation to maintain system pressure. During the Unit 2 moisture
separator leak, the Unit 1 SAC was manually started to maintain air system pressure. If the Unit 1 SAC had
not been available, then only the Unit 0 SAC would have been in operetten to maintain system pressure.
Braidwood station normally operates only one SAC and therefore it could be expected that the Unit 0 SAC at
Syron could maintain air system pressure by itself. However, the capability of the Unit 0 SAC to maintain
system pressure is highly dependant on air usage and air system leakage which is unique to Byron. If the
Unit 0 SAC covid not maintain sufficient pressere, then a plant transient and possibly a Unit trip may haveresulted.

E. CORRECTIVE ACTIONS:

The moisture separator for the Unit 1 SAC was replaced and the drain line was cleared. The manual drain
lines for both the Unit 0 and the Unit 2 SAC moisture separator were checked for flow. The Unit 2 SAC
moisture separator manual drain was found plugged. Nuclear Work Request 863631 was initiated to clear the
drain line and replace the Unit 2 SAC moisture separator which developed a leak on January 9,1989.
Procedure revisions were initiated to the operator rounds procedures (30p 199-A28 and 80P 199-A47) to
require manual draining of the moisture separators. Implementation of the procedure revisions is tracked
by Action Item Record (AIR) 454-225-89-0025. A preventive maintenance request (BNP 3200-T15) was initiated
to place the moisture separators on a 5 year inspection interval. The update to the preventive maintenance
program is tracked by AIR 454-225-89-0024.

An Ultrasonic (UT) inspection was performed on the Unit 0 SAC moisture separator to determine if its walls
were thinning. The UT inspection of the Unit 0 moisture separator did not show thinning to the extent that
was found on the Unit 1 and Unit 2 SAC's.

(0220R/0025R/012089)

_



DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
FACILITY NAME Fem Rev 2.0

DIR NUPSER PAGE

SEQUENTIAL REVISION
5TA UNIT YEAR NLDRER NUPSERh _Bvron Nuclear Power Station 0 16 0 11 8 18 - 213|9 0 10 3 0F 013TEXT

-

Energy Industry Identification System (EIIS) codes are identified in the text as [XX)

F.
RECURRING EVENTS SEARCN APE) ANALYSIS:

a) EVENT SEARCH (DIR. LER)

No similar previous events found at the station.

b) IteUSTRY SEARCH (OPEX's NPRDS)

No relevant information found
.

c) t98

The drain line for the Unit 2 SAC meisture separtor was previously found plugged on September 30,
1987. (B49467)

d) ANALYSIS
*

Drain line piogging will be more quickly identified once manual draining of the moisture separatoris added to the operator rounds.

t G. COMPONENT FAILtRE DATA:

MANUFACTURER IEM MCLATURE lebEL NLDRER WG PART NupBER

B-1 ITT Fluid Handling Div. Motsture Separator Cat. No. ME71008 Manufactured 1977U-2 ITT Fluid Handling Div. Moisture Separator Cat. No. PE72500 Manufactured 1979
H. OTHER RELATED DOCUENTS:

NUREG 1275.Living SOER 81-09

!. EFFECTfvENESS REVIEW:
-

Scheduled for completion 2/1/90

J. ADDITIONAL DATA:

a) Affected Technical Specification: None

b) Procedures: 90P 199-A28 and B0P 199-A47

.

c) Cause Code: XPRpettret

d) Equipment Involved: 15A02A and 25A02A Moisture Separators

e) Other: Corrosion

v

(0220R/0025R/012089)
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IA03 -INSTRUMENT AIR LEAK INSIDE CONTAINMENT

TYPE: DISCRETE, RV 0-2000 SCFM

CAUSE: RUPTURE OF LINE IIA 65A (DOWNSTREAM OF IIA 066)

REF: M-55 SHEET 10

- PLT STA: REACTOR AT POWER

1

EFFECTS: WHEN THIS MALFUNCTION IS INSERTED, AN AIR LEAK AT THE SELECTED
SEVERITY OCCURS JUST DOWNSTREAM OF IIA %6 IN THE CONTAINMENT.
AT LOW SEVERITIES, THE OPERATING COMPRESSOR (S) UNLOADS LESS
OFTEN IN ORDER TO MAINTAIN SYSTEM PRESSURE AT 115 PSIG. AT-
HIGH SEVERITIES, IIA 066 WILL AUTO CLOSE RESULTING IN A LOSS

,

OF PRESSURE TO THE AIR OPERATED VALVES IN THE CONTAINMENT. |

THE FOLLOWING ACTUATIONS OCCUR IN THE CONTAINMENT:

O 1) LETDOWN ISOLATION
2) PZR SPRAY VALVES CLOSE
3) PZR PORV'S LOSE AIR BUT HAVE AN ACCUMULATOR
4) REGEN HX ISOLATES (LOSS OF NORMAL CHARGING)

THE EFFECTS OF THIS MALFUNCTION ON THE REST OF THE INSTRUMENT
AIR SYSTEM CAN BE MITIGATED BY CLOSING IIA 065 & IIA 066 ISOLATING
THE CONTAINMENT.

MALFUNCTION REMOVAL RESTORES THE PIPE INTEGRITY ALLOWING
REPRESSURIZATION OF THE CONTAINMENT INSTRUMENT AIR SYSTEM.

,

EVENTS: NONE
I

O
4
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_

;

IA04 IA LEAK ON TURBINE BLDG RING HEADER
J

TYPE: DISCRETE, RV 0-1000 SCFM AT 115 PSID
1 .

CAUSE: PIPING FAILURE ON LINE IIA 56A DOWNSTREAM OF IIA 073 HEADER
ISOLATION VALVE-

,

REF: M-55 SHEET 2M

PLT STA: REACTOR AT POWER
,

i
'

EFFECTS: INSERTING THIS MALFUNCTION AT A LOW SEVERITY CAUSES AIR
LEAKAGE FROM THE TURBINE BUILDING HEADER TO THE ATMOSPHERE.
THE RUNNING AIR COMPRESSOR (S) UNLOADS LESS FREQUENTLY TO
MAINTAIN SYSTEM AIR PRESSURE AT 115 PSIG. INCREASING THE
SEVERITY BEYOND THE CAPABILITY OF THE RUNNING AIR COMPRESSOR
CAUSES THE INSTRUMENT AIR AND SERVICE AIR PRESSURE TO

] DECREASE (0PI-IA007 & OPI-SA006). WHEN AIR PRESSURE IN ANY STATION
AIR RECEIVER DROPS TO 105 PSIG, THE ASSOCIATED AIR COMPRESSOR;

: AUTO STARTS. WHEN STATION AIR RECEIVER PRESSURE DROPS TO
95 PSIG, ANNUNCIATOR 37-C2 " SAC 1 RCVR PRESS LOW" AND/OR 38-C2
" SAC 0 RCVR PRESS LOW" ACTUATE. ANNUNCIATORS 37-C3 "IA RCVR 1
PRESS LOW" & 38-C3 "IA RCVR 0 PRESS LOW" ACTUATE AT 72 PSIG. AS
PRESSURE CONTINUES TO DECREASE, THE AIR OPERATED VALVES ON -
THE ASSOCIATED HEADER BEGIN TO MOVE TO THEIR FAIL POSITIONS

'

DEPENDENT ON HEADER PRESSURE. THE PLANT SYSTEMS RESPOND
ACCURATELY TO THE PIPING FAILURE.

MAJOR LOADS LOST ON THIS FAILURE INCLUDE: CB RECIRC VALVES,
; CD210A/B, IFW016, HOTWELL LEVEL CONTROLLERS AND VARIOUS WG, GS

AND HD VALVES.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY CLOSING THE HEADER ISOLATION VALVE IIA 073.

,

MALFUNCTION REMOVAL WILL RESTORE PIPING INTEGRITY TO NORMAL
ALLOWING THE SYSTEM TO REPRESSURIZE.

EVENTS: 1) LER 20-01-88-025

'O
5
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LICENSEE EVENT REPORT (LER)

Facility Name (1) Form Rev 2.0
Docket Number (2) Pao. (3)

|of|0|401 El 01 01 01 dl 51 6 1

Title (4) Manual Reactor Trips due to approaching Low Low Steam Generator Levels as a result of
Loss of Instrument Air

Event Date (5) LER Number (6) Renort Date (7) Other Facilities Involved (8)Month Day Year Year /// Sequential /j/j/ Revision Month Day | Year Facility Names Docket Numberfs)jj/j j//// N_& r / Number
-

.

Braidwood Unit 2 01 51 01 01 01 dl SI 7
Il 1 Il 5 81 8 81 8 01215 0l0 112 11 3 81 2 01 51 01 01 01 l l

~ ~

OP N ING THIS REPORT 15 5UBMITTED PURSUANT TO THE RE()UIREMENTS OF 10CFR
* "* ' " ' ' ' " ""'MODE (9) 1

20.402(b) 20.405(c) _E_ 50.73(a)(2)(iv) _ 73.71(b)_

POWER
._ 20.405(a)(1)(i) _ 50.36(c)(1) 50.73(a)(2)(v) _ 73.71(c)_

LEVEL 20.405(a)(1)(lt) 50.36(c)(2) 50.73(a)(2)(vil) _ Other (Specify|9 |6 __ __ __(101 0 20.405(a)(1)(iii) _ 50.73(a)(2)(1) 50.73(a)(2)(viii)(A) in Abstract_._.
_._,

/ / /,/, /, / / / / /,/,/,/ /,/,/ /, / /,/, / ////,/, 20.M3(a)(1)(lv) ._ 50.73(a)(2)(li) _ 50.73(a)(2)(viii)(B) below and in
,

__
1

//}/}/j' ////j' ,' ,' /j' j' /,' /' /////' ,'j/ _._, 20.4d(a)(1)(v) _ 50.73(a)(2)(iii) _ _ 50.73(a)(2)(x) Text)
/ /// // / ,,/ /

LICENSEE CONTACT FOR THIS LER (12)
..

Name
TELEPHONE NUMBER

AREA CODE
Paul Nvkara. Technical Staff Enaineer Ext. 2477 8|115 dl 51 81 -l 21 8l Of I

COMPLETE ONE LINE FOR EACH COMPONEN FAILURE DESCRIBED IN THIS REPORT (131 |CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE i
TURER TO NPRDS TURER TO NPRDS i

B Ll D Pl $1 FI * MI41716 N l I l | I I l l
| I | | I I I I I I I | | 1 / {p, g SUPPLEE NTAL REPORT EXPECTED (14) Expected Month | Day I Year

{t

Y Submission-
-

lyes (If ves. enmelste EXPECTED SUBMISSION DATE) X l ND Date (15) I l
l I I I I

ABSTRACT (Limit to 1400 spaces, i.e. approximately fifteen single-space typewritten lines) (16)

At 0904 on November 15, 1988 low instrument air pressure was observed. The rapid decrease in the
instrument air header pressure caused the feedwater regulating valves to go closed. This decreased flow
to the steam generators on both units. At 0908 both Units were manually tripped due to decreas 4g steam
generator levels. The cause of this event was inadequate installation of a coupling in the instrument

, air header, line 0!A058 during construction. The inadequate solder joint was stressed by contract
personnel standing on the line. The instrument air header was isolated and the line repaired by
replacing the joint. The line was inspected upstream and downstream of the break for other possible
leaks that may have occurred as a result of the break. Two other joints were repaired for pinhole
leaks. Additional pipe supports will be added to the header. A letter was issued on November 16, 1988
to all site personnel reemphasizing the need for all personnel to exercise care in working around all
plant equipment. There have been no previous occurrences of a reactor trip as a result of a loss of
instrument air.

2390m(121288)/19

i
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LICENSEE EVENT REPORT (LER) TEXT CONTINUATION
Form Rev 2.0FACILITY NAME (1) DOCKET NUPSER (2) LER NLPSER (6) Paae n)

Year ///
Braidwood Unit 2 fj/j/

Sequential //j/ Revisionjf
/ Number /// Number

0 | 5101010 l di 516 8l8 - 01215 0l 0 of 2 0F 01 4-

TEXT Energy Industry Identification System (EIIS) codes are identified in the text as [XX)
i

A. PLANT CONDITIONS PRIOR TO EVENT:
i

!
Unit: Braidwood 1; Event Date: November 15, 1988; Event Time: 0908;

,

|Mode: 1 - Power Operation; Rx Power: %%: l

RCS (AB) Temperature / Pressure: 585 degrees F/2235 psig

Unit: Braidwood 2; Event Date: November 15. 1988; Event Time: 0908;

Mode: 1 - Power Operation; Rx Power: 79%;

RCS (AO) Temperature / Pressure: 578 degrees F/2240 psig

8. DESCRIPTION OF EVENT:
.

|
|At 0904 on November 15, 1988 low instrument air (IA) [LD) receiver pressure was observed by control room

personnel. Operators were dispatched to check for instrument air leaks. The rapid decrease in the
instrument air header pressure caused the feedwater (FW) [5J) regulating valves (2)1FW510. (2)1FW520.

|
(2)1FW530 and (211FW540, to go closed. This decreased flow to the steam generators (SG) (J8) on both units. |O l

At 0908, both Units were manually tripped due to decreasing steam generator levels.

Operator actions decreased the severity of this event since the reactors were manually tripped prior to any
Engineered Safety Feature (EF) (JE) actuation.

The Auxiliary Feedwater (AF) (BA) pumps automatically started to maintain steam generator levels as designed.

The appropriate NRC notification via the ENS phone system was made at 1000 pursuant to 10CFR50.72(al(1)(i).
and 10CFR50.72(b)(2)(ii).

Braidwood Station met with NRC Region III personnel on December 6, 1988, to discuss this event and proposed
corrective actions.

This event is being reported pursuant to 10CFR50.73(a)(2)(iv) - any event or condition that resulted in
manual or automatic actuation of any Engineered Safety Feature, including the Reactor Protection System.

C. CAUSE OF EVENT:

The root cause of this event was inadequate installation of a copper coupling in the instrument air header.
Inne CIA 058 during construction. The inadequate solder joint was stressed by contract personnel standing on
the line.

When operators arrived at the break location, there was evidence that the line had been used to stand on
m while painting another line above it. The painting of the'line above had abruptly ended directly above the

break and a wet paint roller was found on the floor below the broken line. It was verified that a painter
had been standing on the line.

2390m(121488)/20

i



LICENSEE EVENT REPORT (LER) TEXT CONTINUATION
__

Form Rev 2.0FACILITY NAME (1) DOCKET NUPSER (2) LER NUPSER (6) Paae f M
Year / Sequential

/jj/j/ /j///j/j Revision
_

/
Braidwcod Unit 2/O // N+r Number

O l 5101010 l di 516 8l8 0l215 - 01 0 01 3 Or 01 4
-

TEXT Energy Industry Identification System (EIIS) codes are identified in the text as [XX)

C. CAU$E OF EVENT: (continued)

The resulting less of instrument air caused the feedwater regulating valves to go closed. This resulted in a
reduction of feedwater flow to the steam generators leading to the manual rametor trips.

D. SAFETY ANALYSIS:

This event had no effect on the safety of the plant or the public. All engineered safety systems operated as
designed.

Under the worst case conditions of a plant operating at 100% power with a loss of instrument air and no
operator action. there would be no additional adverse impact on the safety of the plant or public as this is
enveloped by the Final Safety Analysis Report (FSAR), Process Auxiliaries.

E. CORRECTIVE ACTIONS:
.

The immediate corrective action was to recover steam generator levels and establish stable conditions.

The instrument air header was isolated and the line repaired by replacing the joint. The line was also
inspected upstream and downstream of the break for other possible feaks which may have occurred as a result
of the break. Two other joints were repaired for pinhole leaks. Additional pipe supports wi}} be added to
the header. This will be tracked to completion by action item 456-200-88-26701.

PWR Engineering will evaluate the solder quality for portions of the IA System by sampling a few of these
joints during the Unit 2 surveillance outage. Any additional actions will be based on the results of this
sample. This will be tracked to completion by Action Item 456-200-88-26702.

Braidwood letter 88-1439 was issued on November 16, 1988 to all site personnel reemphasizing the need for all
personnel to exercise care in working around all plant equipment.

.

F. PREVIOUS OCCURRENCES:

There have been no previous occurrences of a reactor trip as a result of a loss of instrument air.

.

O
2390m(121288)/21
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LICENSEE EVENT REPORT (LER) TEXT CONTINUATION
FACILITY NAME (1) DOCKET NUPSER (2) LER NUPSER (6)

ror, gev 2.0_
Paae (3)

Year // Sequential/j/j //jj/ Revisionr fBraidwood Unit 2 j//b // Number / Number
!

0 | 510 l 010 l dl 516 s|8 - 0l215 - 01 0 01 4 Or 01 4TEXT
Energy Industry Identification System (EIIS) codes are identified in the text as (XX)

,

G. COMP 0NENT FAILtRE DATA:
1

Manufacturer Nomenclature Model Number MFG Part Number

Mueller Brass Elbow, tubine: 45 deg N/A N/A
4 inch copper I

i Mueller Brass Elbow tubing; 90 deg N/A N/A !! 4 inch copper
,

; Mueller Brass Coupling; tubing: N/A N/A
l 4 inch copper

Mueller Brass Turbine; copper; 1/A N/A
4 inch x 20 ft.

!
Type K Hard temper
ASTM 8888

, |

1

O |

l

.

V

2390m(121288)/22
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IA05 SERVICE AIR COMPRESSOR FAILS TO STARTTIRIP

TYPE: GENERIC, RB

'

A) U-1 SA COMPRESSOR
B) U-0 SA COMPRESSOR
C) U-2 SA COMPRESSOR

CAUSE: FAULTY HOT AIR TEMPERATURE SWITCH: 1TS-SA046, OTS-SA046,2TS-SA046
RESPECTIVELY

REF: 20E-1-4030 SA01, SA02
20E-0-4030 SA01, SA02
20E-2-4030 SA01, SA02

-

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED SERVICE AIR
C COMPRESSOR TO TRIP ON HIGH AIR TEMPERATURE. ANNUNCIATORS 37-
\ A2 " SAC 1 TRIP" AND/OR 38-A2 " SAC 0 TRIP" ACTUATE AS DO THE

ASSOCIATED SAC TROUBLE ANNUNCIATORS 37-B2 AND 38-B2. THE
INSTRUMENT AIR AND SERVICE AIR HEADER PRESSURE WILL
DECREASE AS INDICATED ON OPI-IA007 & OPI-SA006. WHEN AIR
PRESSURE IN ANY STATION AIR RECEIVER DROPS TO 105 PSIG, THE
ASSOCIATED STANDBY AIR COMPRESSOR AUTO STARTS. WHEN
STATION AIR RECEIVER PRESSURE DROPS TO 95 PSIG, ANNUNCIATOR 37-
C2 " SAC 1 RCVR PRESS LOW" AND/OR 38-C2 " SAC 0 RCVR PRESS LOW"
ACTUATE. ANNUNCIATORS 37-C3 "IA RCVR 1 PRESS LOW" & 38-C3 "IA
RCVR 0 PRESS LOW" ACTUATE IF PRESSURE DROPS TO 72 PSIO. ANY
ATTEMM TO RESTART A TRIPPED COMPRESSOR WILL BE UNSUCCESSFUL.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY ENSURING THE STANDBY COMPRESSOR AUTO STARTS.

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY TEMPERATURE
SWITCH TO NORMAL.

EVENTS: NONE

,

O
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i

IA06 MSIV ROOM HEADER LEAK

TYPE: GENERIC, RV 0-2000 SCFM AT 115 PSID
,

|A) EAST MSIV ROOM
B) WEST MSIV ROOM i

CAUSE: PIPING FAILURE DOWNSTREAM OF IIA 127 ISOLATION VALVE FOR THE
EAST MSIV ROOM AND DOWNSTREAM OF IIA 124 ISOLATION
VALVE FOR THE WEST MSIV ROOM.

REF: M-55 SHEET 11 |

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION AT A LOW SEVERITY CAUSES AIR
LEAKAGE FROM THE MSIV ROOM TO THE ATMOSPHERE. THE RUNNING
AIR COMPRESSOR (S) UNLOADS LESS FREQUENTLY TO MAINTAIN
SYSTEM AIR PRESSURE AT 115 PSIG. INCREASING THE SEVERITY
BEYOND THE CAPABILITY OF THE RUNNING AIR COMPRESSOR
CAUSES THE INSTRUMENT AIR AND SERVICE AIR PRESSURE TO j

(\_./~)
DECREASE (OPI-IA007 & OPI-SA006). WHEN AIR PRESSURE IN ANY !

STATION AIR RECEIVER DROPS TO 105 PSIG,THE ASSOCIATED AIR
COMPRESSOR AUTO STARTS. WHEN STATION AIR RECEIVER
PRESSURE DROPS TO 95 PSIG, ANNUNCIATOR 37-C2 " SAC 1 RCVR PRESS
LOW" AND/OR 38-C2 " SAC 0 RCVR PRESS LOW" ACTUATE.
ANNUNCIATORS 37-C3 "IA RCVR 1 PRESS LOW" & 38-C3 "IA RCVR 0 PRESS
LOW" ACTUATE AT 72 PSIG. AS PRESSURE CONTINUES TO DECREASE, THE
AIR OPERATED VALVES ON THE ASSOCIATED HEADER BEGIN TO MOVE
TO THEIR FAIL POSITIONS DEPENDENT ON HEADER PRESSURE. THE
PLANT SYSTEMS RESPOND ACCURATELY TO THE PIPING FAILURE.

MAJOR LOADS LOST:
IA06A: B/C S/G:FW VALVES, MSIV BYPASS VALVES, S/G

BLOWDOWN / SAMPLE VALVES.
IA06B: A/D S/G:FW VALVES, MSIV BYPASS VALVES, S/G

BLOWDOWN / SAMPLE VALVES.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY CLOSING THE HEADER ISOLATION VALVE IIA 127 FOR THE EAST
MSIV ROOM AND IIAl24 FOR THE EAST MSIV ROOM.

MALFUNCTION REMOVAL WILL RESTORE PIPING INTEGRITY TO NORMAL
ALLOWING THE SYSTEM TO REPRESSURIZE.

EVENTS: NONE

7



IA07 STEAM DUMP HEADER LEAK

TYPE: GENERIC, RV 0-2000 SCFM AT 115 PSID

A) STEAM DUMPS A-D HEADER |
B) STEAM DUMPS E-H HEADER
C) STEAM DUMPS J-M HEADER

CAUSE: PIPING FAILURE DOWNSTREAM OF ISOLATION VALVES IIA 274A, IIA 274B,
AND IIA 274C RESPECTIVELY

REF: M-55 SHEET 2H

PLT STA: REACTOR AT POWER
.

EFFECTS: INSERTING THIS MALFUNCTION AT A LOW SEVERITY CAUSES AIR
LEAKAGE FROM THE TURBINE RING HEADER TO THE ATMOSPHERE. THE
RUNNING AIR COMPRESSOR (S) UNLOADS LESS FREQUENTLY TO

O MAINTAIN SYSTEM AIR PRESSURE AT 115 PSIG. INCREASING THE
SEVERITY BEYOND THE CAPABILITY OF THE RUNNING AIR COMPRESSOR 4

CAUSES THE INSTRUMENT AIR AND SERVICE AIR PRESSURE TO |

DECREASE (0PI-IA007 & OPI-SA006). WHEN AIR PRESSURE IN ANY STATION I
AIR RECEIVER DROPS TO 105 PSIG, THE ASSOCIATED AIR COMPRESSOR
AUTO STARTS. WHEN STATION AIR RECEIVER PRESSURE DROPS TO 95
PSIG, ANNUNCIATOR 37-C2 " SAC I RCVR PRESS LOW" AND/OR 38-C2 " SAC 0
RCVR PRESS LOW" ACTUATE. ANNUNCIATORS 37-C3 "IA RCVR 1 PRESS
LOW" & 38-C3 "IA RCVR 0 PRESS LOW" ACTUATE AT 72 PSIG. AS PRESSURE
CONTINUES TO DECREASE, THE AIR OPERATED VALVES ON THE ;

ASSOCIATED HEADER BEGIN TO MOVE TO THEIR FAIL POSITIONS !

DEPENDENT ON HEADER PRESSURE. THE PLANT SYSTEMS RESPOND
ACCURATELY TO THE PIPING FAILURE.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY C1..OSING THE HEADER ISOLATION VALVE IIA 274A FOR FOR STEAM
DUMP HEADER A-D, IIA 274B FOR STEAM DUMP HEADER E-H, AND
IIA 274C FOR STEAM DUMP HEADER J-M.

MALFUNCTION REMOVAL WILL RESTORE PIPING INTEGRITY TO NORMAL i

ALLOWING THE SYSTEM TO REPRESSURIZE.

'

EVENTS: NONEO
8
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IA08 AUX FEED VALVES HEADER LEAK

TYPE: DISCRETE, RV 0-2000 SCFM AT 115 PSID

CAUSE: PIPING FAILURE DOWNSTREAM OF ISOLATION VALVE OIA106

REF: M-55 SHEET 8
,

!

PLT STA: AF SYSTEM IN OPERATION

EFFECTS: INSERTING THIS MALFUNCTION AT A LOW SEVERITY CAUSES AIR
| LEAKAGE FROM THE AUX. BLDG RING HEADER TO TIIE ATMOSPHERE.
| THE RUNNING AIR COMPRESSOR (S) UNLOADS LESS FREQUENTLY TO
| MAINTAIN SYSTEM AIR PRESSURE AT 115 PSIG. INCREASING THE -

' SEVERITY BEYOND THE CAPABILITY OF THE RUNNING AIR COMPRESSOR
CAUSES THE INSTRUMENT AIR AND SERVICE AIR PRESSURE TO
DECREASE (0PI-IA007 & OPI-SA006). WHEN AIR PRESSURE IN ANY STATION
AIR RECEIVER DROPS TO 105 PSIG, THE ASSOCIATED AIR COMPRESSOR
AUTO STARTS. WHEN STATION AIR RECEIVER PRESSURE DROPS TO 95
PSIG, ANNUNCIATOR 37-C2 " SAC I RCVR PRESS LOW" AND/OR 38-C2 " SAC 0,

RCVR PRESS LOW" ACTUATE. ANNUNCIATORS 37-C3 "IA RCVR 1 PRESS
'

LOW" & 38-C3 "IA RCVR 0 PRESS LOW" ACTUATE AT 72 PSIG. AS PRESSURE
CONTINUES TO DECREASE, THE AF005's BEGIN TO MOVE TO THE OPEN
POSITION DEPENDENT ON HEADER PRESSURE.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY CLOSING THE HEADER ISOLATION VALVE 01A106.

MALFUNCTION REMOVAL WILL RESTORE PIPING INTEGRITY TO NORMAL
ALLOWING THE SYSTEM TO REPRESSURIZE.

- EVENTS: NONE
.,

O
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IA09 AUX BUILDING IA LEAK

TYPE: GENERIC, RV 0-1000 SCFM AT 1I5 PSID

A) SX/CV VALVES
B) CV VALVES

CAUSE: PIPING FAILURE DOWNSTREAM OF VALVE OIA100 FOR IA09A, AND
DOWNSTREAM OF OIA661 FOR IA09B.

REF: M-55 SHEET 7

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION AT A LOW SEVERITY CAUSES AIR
LEAKAGE FROM THE AUX BLDG HEADER TO THE ATMOSPHERE. THE
RUNNING AIR COMPRESSOR (S) UNLOADS LESS FREQUENTLY TO

~

MAINTAIN SYSTEM AIR PRESSURE AT 115 PSIG. INCREASING THE
SEVERITY BEYOND THE CAPABILITY OF THE RUNNING AIR COMPRESSOR
CAUSES THE INSTRUMENT AIR AND SERVICE AIR PRESSURE TO
DECREASE (0PI-IA007 & OPI-SA006). WHEN AIR PRESSURE IN ANY STATION
AIR RECEIVER DROPS TO 105 PSIG, THE ASSOCIATED AIR COMPRESSOR
AUTO STARTS. WHEN STATION AIR RECEIVER PRESSURE DROPS TO 95
PSIG, ANNUNCIATOR 37-C2 " SAC 1 RCVR PRESS LOW" AND/OR 38-C2 " SAC
0 RCVR PRESS LOW" ACTUATE. ANNUNCIATORS 37-C3 "IA RCVR 1 PRESS
LOW" & 38-C3 "IA RCVR 0 PRESS LOW" ACTUATE AT 72 PSIG. AS PRESSURE
CONTINUES TO DECREASE, THE AIR OPERATED VALVES ON THE
ASSOCIATED HEADER BEGIN TO MOVE TO THEIR FAIL POSITIONS
DEPENDENT ON HEADER PRESSURE. THE PLANT SYSTEMS RESPOND
ACCURATELY TO THE PIPING FAILURES.

MAJOR LOADS LOST ON IA09A FAILURE INCLUDE: RMCS VALVES, SX TO
CNMT CHILLERS, VQ DAMPERS AND VARIOUS BR VALVES.

MAJOR LOADS LOST ON IA09B FAILURE INCLUDE: CHARGING FLOW.

CONTROL VALVE (ICV 121), PCV131, INLET VALVES TO BOTH LETDOWN
HX'S AND ICC130A/B.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY CLOSING THE APPROPRIATE ISOLATION VALVE (0IA100/0IA661).

MALFUNCTION REMOVAL WILL RESTORE PIPING INTEGRITY TO NORMAL
ALLOWING THE SYSTEM TO REPRESSURIZE.

EVENTS: NONE

10
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

MS01 FAILURE OF MAIN STEAM ISOLATION VALVE (S)
MS02 MSIV BYPASS VALVE FAILURE
MS03 S/G SAFETY VALVE FAILURE
MSO4 S/G PORV CONTROLLER FAILURE

MS05 STUCK STEAM DUMP !

MS06 MSR FAILS TO ISOLATE
I

MS07 STEAMLINE BREAK INSIDE CONTAINMENT |

MS08 STEAMLINE BREAK OUTSIDE CONTAINMENT
MS09 MAIN STEAM HEADER CROSS-TIE RUPTURE |

MS10 HEATER 13 EXTRACTION STEAM LINE BREAK -

MS11 LOW PRESSURE TURBINE INLET PRESS SWITCH FAILURE

O l

<

O
1
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MS01 FAILURE OF MAIN STEAM ISOLATION VALVE (S)

TYPE: GENERIC, RV 0-100 %

* A) IMS001A
B) IMS001B i

C) IMS001C |
D) IMS001D ;

i

CAUSE: MECHANICAL BINDING

REF: 20E-1-4030 MS01 |
20E-1-4030 MS02 '

20E-1-4030 MS03
20E-1-4030 MSO4

-

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION AT THE DESIRED SEVERITY INITIALLY
HAS NO AFFECT ON THE POSITION OF THE SELECTED MSIV. VALVE
ACTUATION BY EITHER MANUAL OR AUTOMATIC ACTION,IN EITHER THE
OPEN OR CLOSE DIRECTION, WILL CAUSE THE VALVE TO BECOME
MECHANICALLY BOUND IN THE SELECTED POSITION.

FAILING THE VALVE AT 100% (OPEN), THEN CREATING A MAIN STEAM
LINE ISOLATION SIGNAL CAUSES THE SELECTED VALVE TO BIND IN THE
OPEN POSITION.

FAILING THE VALVE AT 0% (CLOSE), THEN ATTEMPTING TO OPEN THE
SELECTED MSIV WILL BIND THE MSIV IN THE CLOSED POSITION.

MALFUNCTION REMOVAL RESTORES THE MSIV MECHANICAL
OPERABILITY TO NORMAL.

EVENTS: 1) DVR 20-02-88-165
2) LER 20-01-88-024

O
2



1

M $0 %
DEV!ATION INVESTIGATION REFORT (DIR)

FaC11nty Name
i sa:E IBraidweed 2
{tTitle teri e t ;

Failure of the 2C MSIV to Close Que to Low Mycraulic Pump Pressure and Lowr Accumulator Precnarge are ure
EVENT 3 ATEs

DIR NUMeER REocRT S&TE
/ !~

/y/ SEQUENTIAL
g/

NuMsER f |
REV!5!0N

MONTH DAY YEAR Sfa UNIT YEAR IsuMeER / MONTw Day yEat
/ (

POWER / !
Il 0 01 1 al R fl 0 Of 2 Al R il 61 5 - 0IO ffC 2f a pl R 01 01 0 / /

j-
'

..
CONTACT FOR TNf3 ofR

NAME
TELE * HONE NUMBER

AREA CODE I

Dan stron. Tecnnical staff Ensinner Ent. 2477 R lt Is eIt Ia1-12IB1e11
COMPLETE ONE LINE FOR EAEH CGrGG E I URE DESERIBE0 IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC. REPORTA8LE
TURER 70 NPROS

TURER to NPe01 |
| 1 l i l i l | I I I I ! l
I I I I i i l i I I f I

SUP#LEMENTAL REPORT EXPEETED MONTk SAY YEAR
EXPECTED

_ $U8 MISSION

l YES fif vas. commlete EXPECTED iueMitif0N DaTEl I No
TEXT Energy Inoustry Identification System (E!!$) codes are identified in the tent as (XX)

A. Plant Cend9ttens 8etor to Event: '
1

l

|Unit: sraidwood 2: Event Date: October 1 1988: Event time: 1600
/ {
( Mode: 3 - Het Standey: Rn Power: 0% 1

|
!

RC$ [A8] femperature/ Pressure: 558 degrees F/2238 pstg

|S. Datee'otten of Event:
!
l

lOn Octoce* i.1988 at 1600 nrs, the control switenes for all four watn steam Isolation /a? ies (MSIV) were
taken tc the CLOSE cosition in preparatton to take the Unit 2 Condenser out of service. All f our w shes
-ent 'ull closeo wit'i tne exception of the 2C valve which showed dual lignt inctcation. A 3-mac =es
c1scatcaed to tne t' eld and ne vertf ted the valve was almost closed but 1t111 cf f of the 'o.er 'imit {switen. a marual Main Steam Isolation was intt14ted from the control Room. This signal uses cote tae i

active and stancDy accumulator for closing. When intttated. the 2C MSIV went full closed. Nuc' ear sc =
Request (NWR) eA2$g32 was written to investigate and repair the non-Closure proDiem. Upon ta'* A * gat *on,.

the hydraalic pressure of the accumulators was found at 4500 pstg. It should nave been at 5000 psig.
Meenanical Maintenance verified there were no problems with hydraulic or pneumatic pilot valves on the
unit, and both hydraulic and pneumatic accumulators were properly recharged. The valve was returned to
service on Tuesday 10-4-88. The plant remained stacle throughout the event.

a

2345m(110288)/24
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DEv!aTION INVE5!!Gaf!CN elPCRT f(xf pgT!%Uaf!CN

FACILITY nap [ rerm 4,, 3 , .3

| ny, qg,gg, eg.g,

Bratowood 2
SEQUEN TIAL | REVISION

-s ITA UNI? Vfat Nuws[R quwggg

I! 0 O! 2 el a Il 6l 6 "" O I O ? Or 3 ! g_
"",,j 7 7

.

C. cause of Event:

''

The cause of the event was two fold: low hydraulic pumo pressure and low nitrogen grec9arge pressure on tneaccumulator,
the cause of the low hycraulte pressure was low air pressure to tne oumo. The 1cck eut on tneair regulator was loose and apparently the regulator had backed off.

the lock nut tightened. The regulator was properly adjusted and

D. Safety analvtit:

Proper actions were initiated by the coerator in a timely manner. No unusual safety concerns resulted from
the toutpment failure since the valve was brought to the Engineered Safety Position (closed) when the proolemwas discovered.

The inactive train was charged and was used to fully close the valve within 5 seconds af terreceipt of a close signal.

E. Corrective action: .

NWR #25932 was generated to trouolesnoot and recharge ooth the nitrogen and hydraultc systems The airregulator to the hydraulic pump was adjusted and locked in place.
.

,

.O
? F. erevious Securreace:

None

G. Comeceent Failure Data:

None

L
.

E
i

-
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LICENSEE EVENT REPORT (LER)
Facility Name (1) Form Rev 2.0

Docket Number (2) _. Pace (h
"

|of 0|4O! 51 01 01 01 dl 51 6 1"O Inoperable Main Steam Isolation Valve Due to Failure of M1 Four Way Solenoid valve

_ Event Date (5) LER Number 16) Recort Date (7) Other Facilities Involved (8)Month Day Year Year /fj// Seguential //,/ Revistor. Month Day Year Faellity Names Docket Number (s)//j 77
/ ""F /// Number

NONE 01 Sl of of of I |
11 0 31 1 81 8 81 8 0|2l4 (6 10 111 01 7 Bl B of 51 01 01 01 l l

~ ~

OPRM THIS REPORT !$ SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10CFR
(Check one or more of the followino) (11)

20.402(b) _ 20.405(c) 50.73(a)(2)(iv) 73.71(b)POWER 20.405(a)(1)(i) _ 50.36(c)(1) _ 50.73(a)(2)(v) 73.71(c)

___
_

_

LEVEL 20.405(a)(1)(ii) _

20.405(a)(1)(iii)
_ 50.36(c)(2) 50.73(a)(2)(vii) _ Other (Specifyl9|7 _

(101 0
_

50.73(a)(2)(i) _ 50.73(a)(2)(viii)(A) in Abstract_

20.405(a)(1)(iv) JL 50.73(a)(2)(ii) _ 50.73(a)(2)(viii)(B) below and in___

_ 20.405(a)(1)(v) _ 50.73(a)(2)(iii) _ 50.73(a)(2)(m) Text)

LICENSEE CONTACT FOR THIS LER (12)
Name

TELEPHONE NUPSER |

AREA CODE
Dan Stroh Technical Staff Enoineer Ext. 2477 8|1l5 dlSl81-l218lOf1 t

COMPLETE ONE LINE FOR EACH COMPONEN FAILURE DESCRIBED IN THIS REPORT (13)
CAUSE SYSTEM COMP 0NENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC. REPORTABLE /

TURER TO NPRDS
TURER TO NPRDS /

X SIB l Hl Cl U Al31911 Y l I | | 1 l l /l l I l l l l | | | | | | l f f{N SUPPLEMENTAL REPORT t m Q tm (14) Expected Month | Dav I Year
Submission

lyes (If vet. complete EXPECTED SUBMISSION DATE) X l NO *
| || |

ABSTRACT (Limit to 1400 spaces, i.e. approximately fifteen single-space typewritten lines) (16)

At 1500 on October 31, 1988 Limiting Condition for Operation Action Requirement (LCOAR) 3.2-la was
entered due to the 1A Main Steam Isolation Valve (MSIV) standby hydraulic accumulator pressure below 4800
psig. Shortly thereafter, the active hydraulic accumulator pressure decreased to 4800 psig and the
hydraulic pump could not maintain hydraulic accumulator pressure. At 1645 the 1A MSIV was declared

, inoperable and preparations were made to go into mode 2, <57, power, per Technical Specification
3/4.7.1.5. Mechanical maintenance began work on the valve by preparing to remove the "N1" 4 way

|
hydraulic valve which was thought to be internally leaking. At 1803 an Event Notification System phone '

call was made to the NRC per Braidwood Administrative Procedure 1250-6A3,1.15 example h.iii. At 2043
the source of the hydraulic leak had not been found and a power reduction was begun. Because of forced
power reduction per technical specification, an unusual event was declared due to Emergency Action Level
#14 at 2115. At 2117, a Nuclear Accident Reporting System phone call was made. At 0040 on November 1
1988. Unit I entered mode 2, and at 0119 the 1A MSIV was closed using only the hydraulic pump. 0225,
a mechanical block was installed on the 1A MSIV and the event was terminated at 0230. Replacement of the
defective "MI" 4 way hydraulic valve was completed by 1000 and the 1A MSIV was tested and returned to
service at 1921.

J
2368m(112988)/8
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LICENSEE EVENTJ PORT (LER) TEXT CONTINUATION
[orm Rev QFACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (6) ramp

Year ,/// Sequential /// Revision
f

/// Number //gBraidwood Unit I
/ Humber

0 l 510 l 0 l 0 l dl Sl 6 8lB - 0|214 - 0l 0 01 21, Q
TEXT Energy Industry Identification System (EIIS) codes are identified in the text as (xx)

A. PLANT CONDITIONS PRIOR TO EVENT:
.

Unit: Braidwood 1: Event Date: October 31, 1988; Event Time: 1645:

Mode: 1 - Power Operation: Rx Power: 98%:

RCS (A8] Temperature / Pressure: 557 degrees F/2231 psig

8. DESCRIPTION OF EVENT:

There were no structures, systems er components inoperable or degraded at the beginning of the event that
contributed to the event.

At 1400 on October 31, 1988 an operator noted that the hydraulic pump on the 14 Main Steam (MS) [58)
Isolation valve (MSIV) was pumping continuously. Further investigation revealed that the standby hydraulle
accumulator pressure was at 3700 psig. The active accumulator pressu e was still at 5000 psig. 1ecause a
train is considered inoperable when the hydraulic pressure decreases below 4800 psig Technical Specification
3/4.3.2 Action Statement number 23, which requires the inoperable train b6 restored within 48 hours, was
entered at 1500. Mechanical Maintenance (t#0) began to prepare a work package to replace the "N1" four way
hydraulic valve which was thought to have an internal leak. Shortly af ter 1630. the pressure on the ar'ive
hydraulic accumulator began to decrease. At 164$ the 1A MSIV was declared inoperable after it became
apparent that the hydraulic pump could not maintain the required hydraulic pressure on either accumulator.6

This was a result of pump discharge flow being diverted to the leak on the standby system. This preventad
the active hydraulic accumulator from being repressurized and in fact allowed the active hydraulic
accumulator to depressurize due to normal system losses Per Technical Specification 3/4.7.1.5 Moda 1 4 tion
Statement, the valve had to be repaired within 4 hours (2045), or the plant be placed in Hot Standby in b
hours and in Hot $hutdown within the following 6 hours. Upon entry into Mode 2, this fechnical Specification
will allow indefinite operation as long as the inoperable MSIV is closed and maintained closed. A decitinn
was made to attempt to repair the valve under the allotted 4 hour time clock and if repairs could not ha
completed, perform a power reduction to Mode 2 and complete the repairs.

At 1930 the 1A MSIV was taken out of se vice and Pte replaced the "N1" four way hydraulic valve by 2000.
However, the leak was not stopped and hydraulic pre 659Pe could not be restored. Subsequent bench testino of
the "N1" valve proved that it was functioning properly. Following replacement and testing of the mspe'A
"N1" valve, the Anchor Darling vendor representative was consulted. It was then determined that the oniv
other cause could be the second valve in the hydraulic circuit (i.e. "M1"). This valve is identical to the
"N1" valve. The decision was made to exchange the good "N1" valve that was removed, with the installed "M1"
valve. At 2043 a power reduction was begun to satisfy Technical Specification 3/4.7.1.5.

At 2115. because of a forced power reduction per Technical Specifications, an Unusual Event was declared per
Emergency Action Level (EAL) #14 at 2115.

At 2121, the System Power Supply Office (SP50) verified the Generating Stations Emeroency Plan (GSEP)
classification. The Illinois Emergency Services and Disaster Agency (IE50A) was also contacted.

At 2127, the Station Duty Of ficer (SDO) and the Nuclear Duty Of ficer (NDO) were notified of the GSEP event.

Hourly updates were made to IESDA and Illinois Department of Nuclear Safety (IDNS).
L

2368m(112288)/9
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; LICENSEE EVENT REPORT ftER) TEXT CONTINUATION hm_De ;,
| FACILITY NAME (1) DOCKET Nut 1*ER (2) _ LER NUMBER (6' _ E4GL t J)
, Year /// Sequential /// Revision

Braidwood Unit 1 fff Number fff Number

' O 01510 l 010 l dl 516 8|8 - Ol2l4 - 01 0 01 1 Or, &TEXT Energy Industry Ide>tification System (E!!S) codes are identified in the text as (xx) i

i

|

8. DESCRIPTION OF EVENT, Continued:
|

At 0040 on Noveuber I, 1988. Unit I entered Mode 2. and at 0119 the 1A PfSiv was closed using the
( hydraulic pump.

At 0225, a mechanical re.traint was instal *ed on the 1A MSIV.

At 0230, the Unusual Event was terminated after Technical Specification 3/4.7.1.5 Attien Statement for
,

!

Mode 2 was fully complied with.
.

| Repairs were made on the 1A MSIV, the valve was tested and returned to operable status by 1921 on October
'

i 21, 1968.

I
The appropriate NRC notification via the ENS phone system was made at 1803 pursuant to
10CFR50.72(b)(1)(li) and Braidwood Administrative Procedure SWAP 1250 - 6A3, I.15 example h.ill. This
was 18 minutes late due to the delay in recognizing the one hour time requirement.

-

This evetet is being reported pursuant to 10CFR50.73(aH2Hii) - Any event or condition that resulted in I

the condition of the nuclear power plant, including its principal safety barriers, being seriously
degraded, or that resulted in the nuclear power plant being in an unanalyzed condition that significant1v
compromised plant safety.

.

!h C. CAUSE OF EVENT:

The MSIV has two redundant hydraulic accumulators available to close the valve. Each hydraulic
accumulator has two identical four way hydraulic valves; an "M1" and an "N1" valve. The "M1" valva

| controls the opening and closing of the MSIV and the "N1" valve controls the charging of the hydraulic
j accumulator. Because the standby hydraulle accumulator lost pressure. the "N1" valve was first
| suspected. However, replacemeet of the "N1" valve did not stop the hydraulic leak. When the "M1" valve
l was replaced, the hydraulic system went solid and the hydraulic pump was able to fully pressurize both

the active and standby accumulator. The cause of the event was a failure of the "M1" four way valva. i

When the "Ml" four way valve was disassembled two failed 0-rings were found. The failure of these
0-rings allowed hydraulic oil to pass through the valve internals back to the reservoir. This prevented
the hydraulic system from building required pressure.

|

D. SAFETY ANALYSIS:

Although neither the active or standby accumulator were available to close the 1A MSIV within the,

I required 5 seconds, the hydraulic pump was available and was used to close the valve. Even if the valva
I had totally failed in the open position. Technical Specification 3/4.7.1.5 tould have been complied with

and the plant would have been brought into Hot Shutdown within ten hours in a safe and contro11e<i
manner. The worst case scenario would have been a main steam line break ouring Hot Shutdown at rarn
power which has been analyzed in the FSAR as a uncontrolled cooldown of one steam generator.

D
( I
wJ,

2368m(ll2188)/10
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LICEN$EE EY@T REPORT (LER) TEXT CONTINUATION

Form Dev i . 0_FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (6) pagg u,
Year /,/ Sequential /j// Revision

_

/

/,/ /j NumberBraidwood Unit I '/j// Number

0151010l0l41516 B|8 - 012l4 - 0| Q__1|_1 Of Ol.1 !k/ TEXT Energy Industry identification System (E!!$) codes are identified in the tent as (xx) [
|

E. CORRECTIVE ACTIONS:

The issnediate corrective action involved reduction of power and isolation of the 1A MSIV. Nutlear work
Request (NWR) A2653I was written to replace the defective four way hydraulic valve (*M1"). Subseno.at
testing restored both trains of the M5!V to an operable status. |

Long term corrective action is being pursued by Pressurized Water Reactor Engineering (PWRE). They will
be utillaing the services of a third party, expert to review the operating history of the MS!V's as . 11
as the identified root cause for this failure. Based on this review, PWRE will be providing
recomunendations for long term corrective action. This review will be trac 6ed to completion by Action
Item 456-200-88-25=nt.

F. PREVIOUS OCCURRENCES:

There have been no previous occurrences of M$!V failure due to 0-ring failures, l

G. COMPONENT FAILURE DATA:

Manufacturer Nomenclature Model Number MrG Part Number

Anchor-Darling four Way N/A 23304
hydraulic
directional
slide valve

|
|

|

I

i

\
t

i

|

l
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MS02 MSIV BYPASS VALVE FAILURE

TYPE: GENERIC, RV 0-100 %

A) IMS101A
B) IMS101B

,

C) IMS101C
D) IMS101D

CAUSE: MECHANICAL BINDING

REF: 20E-1-4030 MS06
20E-1-4030 MS07

PLT STA: MAIN STEAM LINE HEATUP -

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED VALVE TO FAIL
AT THE POSITION DESIRED. INITIALLY THERE ARE NO EFFECTS UNTIL AN

O AUTOMATIC SIGNAL IS RECEIVED OR AN ATTEMPT TO POSITION THE
VALVE MANUALLY IS MADE. THE VALVE DOES NOT REPOSITION ON
MALFUNCTION INSERTION. FAILING THE VALVE AT 0% PRIOR TO A
STEAM LINE HEATUP WILL NOT ALLOW THAT LINE TO BE HEATED UP.
FAILING THE VALVE OPEN (100%) AFTER THE WARMUP HAS BEGUN WILL
CAUSE AN EXCESSIVE HEATUP OF THE PIPING, AND COOLING OF THE S/G.

IF THE DIFFERENTIAL PRESSURE ACROSS THE MSIV IS >50 PSID AND THE
BYPASS VALVE IS FAILED SHUT THE MSIV CANNOT BE OPENED.

MALFUNCTION REMOVAL RESTORES THE AFFECTED BYPASS VALVE TO
NORMAL.

EVENTS: NONE

O
3
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MS03 STEAM GENERATOR SAFETY VALVE FAILURE

TYPE: GENERIC, RV 0-100 %

A) IMS013A K) IMS015C
B) IMS013B L) IMS015D
C) IMS013C M) IMS016A
D) IMS013D N) IMS016B

; E) IMS014A 0) IMS016C
| F) IMS014B P) IMS016D
| G) IMS014C Q) IMS017A
| H) IMS014D R) IMS017B
| I) IMS015A S) IMS017C

J) IMS015B T) IMS017D

!

( CAUSE: VALVE FAILURE
-

| REF: M-35 SHEET 1
| M-35 SHEET 2

,

| M-2035 SHEET 3

|
PLT STA: 100% REACTOR POWER

,

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED STEAM
GENERATOR SAFETY VALVE WILL OPEN. THE LEAK RATE WILL BE
DETERMINED BY THE SELECTED SEVERITY. THE MAIN STEAM LINE
FLOWS WILL INCREASE BY THE AMOUNT OF STEAM BEING LEAKED TO
THE ATMOSPHERE. ANNUNCIATOR 15-E2 "MS PRESS LOW" WILL ACTUATE
IF STEAMLINE PRESSURE DECREASES SUFFICIENTLY. AFTER SWELLING
SLIGHTLY, THE ASSOCIATED STEAM GENERATOR LEVEL WILL DECREASE,

| SLIGHTLY, WITH A CORRESPONDING DECREASE IN THE COLD LEG
l TEMPERATURE, DUE TO THE ADDITIONAL STEAM REMOVAL, WHICH

,

WILL ALSO CAUSE STEAM GENERATOR PRESSURES TO DECREASE.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED STEAM
GENERATOR SAFETY VALVE TO NORMAL.

EVENTS: NONE
i

|

; O
'
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i

MSO4 S/G PORV CONTROLLER FAILURE

TYPE: GENERIC, RV 0-100 %

l
A) IMS018A ' '

B) IMS018B
C) IMS018C .

D) IMS018D |
|

l

CAUSE: COMPARISON CIRCUIT FAILURE )

REF: M-2035 SHEET 2
20E-1-4030 MS39
20E-1-4030 MS40
20E-1-4030 MS41
20E-1-4030 MS42 -

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE AFFECTED S/G PORV TO
FAIL AT THE SELECTED SEVERITY. FAILING THE COMPARISON CIRCUIT
AT 100% CAUSES THE ASSOCIATED VALVE TO OPEN FULLY INCREASING
STEAM FLOW AND DECREASING S/G PRESSURE. FAILING THE
COMPARISON CIRCUIT AT 0% CAUSES THE VALVE TO FAIL CLOSED.

THE CONTROLLER ON 1PM04J WILL NOT FUNCTION. THE S/G PORV MAY
BE CLOSED BY PLACING ITS CONTROL SWITCH TO CLOSE. ACTUAL VALVE
POSITION IS INDICATED BY THE VALVE POSITION LVDT METER AND

,

INDICATING LIGHTS. !

)
MALFUNCTION REMOVAL RESTORES THE AFFECTED S/G PORV
COMPARISON CIRCUIT TO NORMAL.

|
'

EVENTS: 1) DVR 06-02-90-008
2) DVR 20-01-89-080 |
3) DVR 20-02-88-157 <

4) DVR 06-01-88-074
5) SER 29-86

O
5



I
y v i 307

DEVIATION INVESTIGATION REPORT (DIR)

-

rerm Rev 2.0Facility Name
_ Byron Nuclear Power Station PAGE

1 IF 0|3Title
O
k _Sourious Onenino of 2A Steam Generator PORV Due to Failure of linear Variable Differential Transformer

EVENT DATE DIR NUMER REPORT DATE
SEQUENTIAL R

p ;/ ,l

/y/ y/ . EVISION ,

j/,JQNJfj DAY YEAR STA UNIT YEAR NUMER / NUWER MDNTH ' DAY YEAR 1
i

POWER j
0 12 1 17 9 10 0 16 0 12 9 10 0 10 l 8 010 0 14 0 13 910 18 17

- -

CONTACT FOR THIS DIR
NAME l

'

TELEPHONE NUMBER

AREA CODE

T. Tulon. Assistant Suoerintendent of Maintenance Ex . 2221 8| 1 I5 213141-|5l4 l4|1
COMPLETE ONE LINE FOR EACH COMPONENT A URE DESCRIBED IN THIS REPORT jCAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE 1

TURER TO NPRDS TURER TO NPRDS
X $lB XlFIM|R B 13 15 10 Y l I [ l I l I l

ll I I I I I I I | t i 1 1

SUPPLEENTAL REPORT EXPECTED MONTH DAY YEARp

SUBMIS$!0N

l YES fif ves. complete EXPECTED SUBMISSION DATE) [l NO | i
|TCXT Energy Industry Idsntification System (E115) codes are identified in the text as [XX)

|

[% A. PLANT CONDITIONS PRIOR TO EVENT:
(

Event Date/ Time 02/17/90 / 1442

Unit 2 MODE 1 - Power Oserations Rx Power 87% RCS (AB) Temperature / Pressure Normal Doeratine

B, DESCRIPTION OF EVENT:

There were no systems or components inoperable at the start of this event that contributed to this event.
At 1442, on February 17,1990, the 2A Steam Generator Power Operated Relief Valve (PORV), 2M5018A, control
switch was placed in the closed position after a spurious opening of the PORV (MS) (58). Limiting
Co'ndition for Operation Action Requirement (LC0AR) 1905 6.3-la was entered and the mar.ual isolation valve
for the PORV, 2M5019A, was closed. Nuclear Work Request (MOR) B74034 was written to resolve the spurios
opening.

No manual or safety system actuations occurred. Stable plant conditions were maintained throughout this
event. All operator actions were correct.

1

C. CAUSE OF EVENT: |

A strip chart recorder was connected to various loop components. The root cause of this event was
determined to be the failure of the linear variable differential transformer (LVDT). The root cause of the
LVDT failure is indeterminate, but is believed to be age related. After the LVDT replacement, the recorder
continued te monitor the loop and no further abnormalities were noted.

OO
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
._

FACILITY NAME Form Rev 2.0
DIR NUPSER PAGE

SEQUENTIAL REV!510N t/ STA UNIT YEAR NUteER Nt#eER !( Byron Nuclear Power Station
016 0 12 9 10 I010|8 - 0 10 2 0F 0l3

-

TEXT Energy Industry Identification System (E!!3) codes are identified in the text as [XA) f
D. SAFETY ANALYSIS:

There were no safety consequences of this event as the PORV was isolated when the spurious opening wasnoticed. There were no radiological consequences of this event as there is no evidence of any steam
generator tube leakage which would result in potential radioactive release to the environment. Under a
more severe set of circumstances, a radioactive release could have occurred.

E. CORRECTIVE ACTIOMS:

The LVDT for the 2A PORV was replaced. No further corrective actions are necessary.

F. RECURRING EVENTS SEARCH Als ANALYSIS:

a) EVENT SEARCH (DIR. LER)

There are no previous DVRs due to LVDT failures on PORVs. There have been previous spurious PORV
openings as documented in the following DVRs.

6-1-47-152 IM$0188 Inoperable Due to Loop Power Supply Card Fallu e.

6-1-88-074 IM5018D Inoperable Due to Pressure $ witch Failure.

6-2-89-071 2MSD018A Inoperable Due to Positioner Leakage and Setpoint Drift.

b) INDUSTRY SEARCH (OPEX's NPRDS)

Numerous PORV failures were identified by NPROS. A common mode failure mechanism was not identified
for LVDT failures.

c) mfit

NWRs have been written for various PORY problems including failures of an LVDT.

d) ANALYSIS

No adverse trend identified.

G. COMPONENT FAILURE DATA:

MANUFACTURER NDPENCLATURE PODEL NUISER MFG PART NUMBER

Borg Warner Rollef Valve 86816

H. OTHER RELATED DOCUPENTS:

Industry documentation did not apply to this type of failure.

N

(0556R/0068R)



I

DEVIATION INVESTIGATION REPORT TEXT CONTINUATION ;

FACILITY NANE Form Rev 2.0 ,

DIR NUM ER PAGE
SEQUENTIAL REVISION

_STA UNIT YEAR NUteER NUteER

_Bvron Nuclear Power Station 0 16 0 12 9 10 - 0|0lB - 0 10 1 0F 0l3TEXT Energy Industry Identification System (EIIS) codes are identified in the text as (XX)

I. EffECTIVEK S$ REVIEW:

None scheduled

J. ADDITIONAL DATA:

a) Affected Technical Specification: 3/4.6.3
1
,

b) Procedures: None I
l

c) Cause Code: XPEUK

ld) Equipment Involved: Steam generater power operated relief valve.
t

e) Other: Linear variable differential transformer.
.

I
,

L
|

|

l

*

!

|

i

G

(0556R/0068R)



ff 00t
..

DEV!ATION INVESTIGATION REPORT (DIR)
Facility N:me _f.2f!'L.R_tv.Id _

p_ jgBraidwood 1
I 10rl n | 1Title IM5018C, S/G PORV Erratic Operation

fM
EVENT DATE DIR NUMBER REPORT DATE

/ ////////

ff SEQUENTIAL /fREVISION f f f#ffff'#f tfMONTH DAY YEAR STA UNIT YEAR // PR9eER // NUPSER MDNTN DAY YEAR fffff f/Iff
// / /01 5 21 5 al 9 21 0 01 1 81 9 0 l 81 0 01 0 01 5 31 1 81 9 O f 91 7 fffff/fff- -

CONTACT FOR THIS DIR
NAME

TELEPHONE NUMBER

AREA CODE

Dan Stroh. Tech Staff Enoineer Ext. 2477 8 | 1.1 5 415l8|-|21810fI
COMPLETE ONE LINE FOR EACH COMPONEN A URE DESCRIBED IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE
TURER TO NPRDS T'lRER TO NPROS

I 1 I I I i 1 I I l I | l l
I l | I | | | 1 l | I I

SUPPLEMENTAL REPORT EXPECTED MONTH DAY YEAR,

SUBMISSION

l YES f if ves. comele1LEXPECTED SUBMISSION DATE1 il NO | |TEXT Energy Industry Identification System (EIIS) codes are identified in the text as (XXI

A. DESCRIPTION OF EVENT:

There were no structures, systems, or components inoperable or degraded at the beginning of the event that
/ contributed to the event.

At 1230 on May 25, 1989 an operator noted steam escaping from the vent stack discharge from Power Operated
Relief Valve (PORV) IM5018C. Main control board indication verified that the valve was oscillating off of
it's seat. The operating staff declared the IMS018C PORV inoperable, entered Limiting Condition for
Operation Action Requirement (LCOAR) 6.3-la. and isolated the PORV with the manual upstream isolation valve
IMS019C. Nuclear Work Request (NWR) A31586 was written to investigate, troubleshoot and repair as necessary.

B. CAUSE OF EVENT:

Air in the hydraulic system was suspected as the cause of the pump cycling. Mechanical Maintenance (MMD)
executed the fill and bleed surveillance, however, the problem was not resolved. The instrument maintenance
department then calibration checked the pressure switches and electronic control modules. All components
were found within station tolerance. Presently, MPO is still troubleshooting the valve actuator and results
of this investigation will be tracked and documented on Action Item Report (AIR) 8456-200-89-09001.

C. CORRECTIVE ACTIONS:

Immediate corrective action consisted of isolating the PORV and entering LCOPR 6.3-1a. NWR #A31586 was
written to troubleshoot and repair. P90 fill and bleed procedure was utilized to remove air f rom the
hydraulic system.

O
b
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M$
DEVIATION INVESTIGATION REP 01T

TITLE ID STEAM GENERATOR PORY IM5018D fa80PERA8LE
pq

10F 0I ,

O EVEhi DATE DIR NUfeER REPORT DATE
// SEQUENTIAL // REVISION

MONTH DAY YEAR STA UNIT YEAR NUPRER /f INUPSER PONTH DAY YEAR

POWER

ois til als 016 011 sis - of 71 4 - oIe 0,6 2;1| 81 a 01 91 aLEVEL

CONTACT FOR THIS DIR
NAME

TELEPHONE NUPGER

AREA CODE

Alex Jaworik. Assistant Tech Staf f Sunervinar Ext. 2106 8|1l5 2l314|-|5l4I4I1
COMPLETE ONE LINE FOR EACH CGr#GnE FAILURE DESCRIBED IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLEfuRER TO NPRDS TURER TO NPR01
x Mis | I PI s GIofal2 N I I I I I l l

| | | | | | | 1 l l I I
SUPPLEDENTAL REPORT EXPECTED PONTH DAY YEAR

SUOMISSION_

l YES fif ven. camalate EXPECTED mmMISSION DATE1 Sl le | | |
TEXT

A. PLANT COBEITIONS PRIOR TO EVENT:

Event Date/ Time 5/11/as ,/ 1130

Unit i MODE 1 - Power Omeration Rx Power .,981_ RCS (AS) Tempcrature/ Pressure Nomal Operatina

Unit 2 MODE .2_ - Power Omeration RxPowIr_RSE_ RCS (A8] Temperature / Pressure Nemai Onoratina
i

8. DESCRIPTION OF EVENT:

On May 11, 1988, while sperating at 981 reactor power, a Byron Station Equipment Operator performing rounds
!

noted steam relieving from the 10 Main Steam (MS) (58] Power Operated Relief Valve (PORV). The Unit 1 |

Operator (11 censed) was immediately inferined of this anomaly and the 10 PORY Manual / Automatic Control
Station was placed in the Manual Closed position. With the valve handswitch new in the Closed position,
the steam flow coming from the PORY evtlet was noted by visual observation to have stopped completely.

Limiting Condition for Operation Action Requirement (LC0AR) 1905 6.3-1A was entered by the Operating
Department personnel and at 1155 hours on May 11, 1988, the IM50180 was isolated by closing the upstream
manual isolation valve.

Nuclear Work Regvest (NWR) number 855825 was generated to investigate and repair the valve's automatic
controls and Instrument Maintenance Department personnel were dispatched to investigate and repair the
system. The " drift open" problem being experienced on the PORV was determined to be the result of a newly
installed, defective, "Close Pressure Switch, PS-1". The function of this component is to ensure
sufficient system hydraulle pressure so as to maintain the PORV in its fully closed position, However,
with the f ailure of this pressure switch, coupled with the slight inherent internal leakage of associated
positioner components, the system pressure bled down, over time, and was never restored by the hydraulic
pump, thus resulting in the valve drifting partially open.

I
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DEVIATION INVESTIGATION REFORT (DIR) [% Form Mev 2.9Facility Kame ,

,ME i

araidwood 2 )ggg9 3 y3.

Yttle Spurias Lifting of 2950184 (2A Steam Generator Power Ocerated Relief Valvel due to f ault/ pressure w en
[ and Ta&ky nitronen (III V8Ibe.

I EVENT DATE DIR NumaER _REscoi cATE /OPERA W2 // SE0utNTIAL // REVISION
'

MON TH DAY YEAR STA UNIT vfAR b NuwaER b NUMaER MONTH DAY ytAR 3

POWER

01 e 21 9 al a 2f s 01 2 al a ~ 11 s1 ? 0IO 11 i al e al a of 01 0 N-

//

CONTACT von Tpts ggy
*

g
TELEPMONE NUMaER

AREA CODE

Dan Stroh. Technical Staff Enaineer Ert. 2477 ai1 15 4 | 5la1-| 2laiSl1
CfMPLETE ONE LINE FOR EACH COMPONEN URE DESERIBED IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- RE80RTa8,LE
'

TURER TO NPROS TURER TO NPR31

C si a 1 Il Mi v al SI El 0 y i I I I I I I
1

I I I I I I I f I I I f
SUPPLEMENTAL REPORT EXPECTED MONTH ' DAY lYEAR

SUBMISSION
~ ~

04TE | | || YEt fif yet. commlete EXPECTED $UaMI1 TION DATE) x i NO
.

|
TEXT Energy Industry Identification System (E!!S) codes are identified in the test as (xx] -

1

A. Plant Condittens Prinr to Event: |

1

Unit: traidwood 2: Event Date: 9/27/88; Event Time: 0456 i

A
k Mode! 1 - Hot Standby; Rx Power: 07,

1

RC5(A8] Temperature /8ressure: 557'C/2218 psig

8. Desertation of Event:

On Septemoer 27, 1988, the snift foreman and a 8 man were performing routtne inspections in the main
steamline isolation taive room (MSIV room). For no apparent reason the 2A Steam Generator Po.er Oce"ated

Rel'ef Valve (PORV) lifted momentarily. The Unit 2 Steam Gene ator pressure was stacle at 'C85 051 sno
Reactor Coolant System Temperature and Pressure had been stacle for several nours. The 2A PORv .as
isolated and declared inoperaole and Limiting Conoitton for Operation action Reouirement iLC0AR) 6.3-la
was entered. Nuclear Work Raouest (NWR) A25840 was written to troucleshoot and repair the proolem.

Steam pressure remained stable througnout the event and the Manual Isolation valve Upstream of the Ponv
was closed to isolate the inoperable PORV.

|

|

|

O
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DEVIATION !2V[$f!GaTION RETORT TEXT CONTINUATID'a

FACILITY NAME
'

g, g, ,

|
Bratswood 2 SEQUENTIAL REVI5;QN '

![n STa UNIT vtan guMeER NuweEe

21 0 01 2 al a - 11 g| 7 - 0I o 2 CF 0 ! 1
TUT ;

|
|

C. Cause of Event:

The cause of the event can be traced back to Friday 9-23-88. Alarm 2 15-410. *2A PORV TROUBLE" came up and.,

LC0AR 6.3 1A was entered. NWR 4425809 was written to investigate the cause. Because the 2A PORV was needed
for the 100% unit trip test Friday night. the Startup Test Engineer (STE) .as asked to trouclesnoot the
valve. He found both nitrogen pressure and hudratlic cil level good. He concluded that the nitrogen low |

pressure switch was faulty and giving the alarm. A meeting was held netween representatives of the cuality |

control (QC) department. operating (ops) department and the startup group to determine a way to repair the f
valve oefore the seneduled trip on Friday night. It was agreed that an operacility surveillance woald be run )
and if successful, the valve would be placed back in service even though the alarm was still up. The j
survet11ance was successfully performed. NWR 8A25809 was closed out, and LC0AR 6.3 1A was entted at 1323 on
9-23-88. I

During the 100% trip test. the 2A PORV did 1tf t as recutred and alarm 2-15-A10 "PORV TRouRLE* reset and
stayed clear. The 2A PORV was as a result. left in service and LCDAR 6.3-1A was not re-entered.

On Tuesday 9 27-88 at 0456, 2A PORV tif ted, annunctator 2-15-A10 came in, and LC0AR 6-3-1 A was entered. NWR
4A25840 was written to investigate.

Upon troubleshooting. It was found that the pressure switch was faulty and there was a nitrogen lear at the
pneumatic fill valve. Apparently between Saturday 9-24-88 and Tuesday 9-27-84. the system nitrogen had Oled
out and the pressure switch had not annunciated. On Tuesday, the PORV lif ted momentarily or puf f ed because
of this low nitrogen pressure conditton, and was not recognired Decause of the faulty pressure switen. 2 cot je

cause of event was a faulty pressure switch in cometnation with a leaking nitrogen fill valve.

D. Safetv Analysis:

LC0aR 6.3-1 A was entered in a timely manner af ter the trouble alarm came in on both Friday 9-23 88 snd
Tuesday 9-27-88. However When the valve was declared operable on Friday. routine surveillances 19eu'.3 n D e
teen perf ormed on the valve to verify proper pressure wntle the pressure switch was inoperacle. If t'se .41 e
med bee's opened anytime between Saturday and Tuesday and had received an emergency closure s gral. .eere
=ould not have seen enougn nitrogen pressure in the accumulator to Quick close tne <alve. Because 'Je

Pydrau11C system was still fully operaDie at all times, the valve could nave Deen slow closed t. sing t*e
manual / auto station in the main control room. The additional time reouired to close the val <e using *.*e

normal modulation controller would not have any serious impact on steam line pressure ano no urusuti ;sfety
concerns would nave resulted from either tne failed pressure suiten or 'eaking fill valve. Even if tne
hydraulic system had f atled, the PORY could have been manually positioned using a locally mounted nano pumo
which is connectPd to the PORV actuator. Also the 2A PORV could have been manually isolated at any time.

.

'

c)
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DEV!ATION !%VESTICATION RET' ORT TEXT 002TINuAT!0N
Farm 8ev 2.c

FACILITY NAME egg qumgEn eact

traicwood 2 SE0utNTIAL REv!$10N g
STA UNIT YEAR quMeER NUMeER

21 o of 2 at a - Il st ? - 01 0 3 Or 3 1 3
TEXT

i

E. Carrective Aettan:

*

1pened14te corrective action consisted of isolating the ZA Poav and entering LC0AR 6.3-1 A. NWet s A25840

was written to troublesnoot and repair the leattng pneumatic fill valve. NWR 8425874 was written to f

recal/ repair the nitrogen pressure switen.

F. Provinut occurrence:

t

None

G. c - anent Failure Data:

Manufacturer Nomenclature Model Muster Part NumDer

.

Sorg Warner Senraeer Ft11 valve N/A 38938000

0

1

O !
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IS 621 FORSYTH (INPO) 12-AUG-86 08:24 PT Mb
Subject: SER 29-86, RAPID COOLDOWN AND DEPRESSURIZATION

O SUBJECT: INADVERTENT RAPID COOLDOWN AND DEPRESSURIZATION
DURING A REMOTE SHUTDOWN TEST

UNIT (TYPE)] CATAWBA 2
DOC NO/LER NO: 50-414/86028
EVENT DATE: 6/27/86
NSSS/AE: WESTINGHOUSE / DUKE POWER COMPANY

SUMMARY:

DURING THE PERFORMANCE OF A REQUIRED POWER ASCENSION TEST (LOSS
OF CONTROL ROOM), THE PRIMARY SYSTEM EXPERIENCED A RAPID COOLDOWN
AND DEPRESSURIZATION. .AS PART OF THE TEST, THE UNIT WAS TRIPPED
AT 24 PERCENT POWER, AND CONTROL WAS TRANSFERRED TO THREE REMOTE
SHUTDOWN PANELS. WHEN CONTROL WAS TRANSFERRED, ALL FOUR STEAM
GENERATOR POWER-OPERATED RELIEF VALVES (PORVs) OPENED, CAUSING A
RAPID DECREASE IN PRIMARY SYSTEM TEMPERATURE AND PRESSURE. AS A
RESULT OF THE TEMPERATURE DECREASE, PRESSURIZER LEVEL INDICATION
WENT OFFSCALE LOW. WHEN THE TEST WAS TERMINATED AND CONTROL WAS
TRANSFERRED BACK TO THE MAIN CONTROL ROOM, AN' AUTOMATIC SAFETY
INJECTION OCCURRED (PER DESIGN) ON LOW STEAM LINE PRESSURE.

l

THE INITIATING CAUSE OF THIS EVENT WAS INADEQUATE IMPLEMENTATION |
.

OF A DESIGN MODIFICATION TO THE STEAM GENERATOR PORV |
CONTROLLERS. AN EQUIPMENT MALFUNCTION, IMPROPER LABELING ON THE !

REMOTE SHUTDOWN PANELS, AND LACK OF EXPLICIT TEST TERMINATION
CRITERIA CONTRIBUTED TO THE EXTENT AND DURATION OF THE EVq -

THIS EVENT IS SIGNIFICANT BECAUSE INADEQUATE DESIGN REVIEN AND
CONTROL CREATED A PROBLEM FOR OPERATORS AND IF THE SITUATION HAD
REQUIRED AN ACTUAL CONTROL ROOM EVACUATION, EXISTING CONDITIONS
COULD HAVE PRECLUDED A SAFE AND ORDERLY UNIT SHUTDOWN.

' DESCRIPTION:

ON 6/27/86, CATAWBA UNIT 2 WAS OPERATING AT 24 PERCENT POWER, AND
PREPARATIONS WERE UNDERWAY TO PERFORM A LOSS OF CONTROL ROOM
TEST. THIS TEST WAS INTENDED TO VERIFY THE ABILITY TO SHUT DOWN I

THE PLANT FROM OUTSIDE THE CONTROL ROOM. THE OPERATING SHIFT
CONDUCTED A PRETEST BRIEFING AND PROCEDURE WALK-DOWN ON THE
PREVIOUS AFTERNOON. NO PROBLEMS WERE IDENTIFIED. THE TEST
PROVIDED FOR THE NORMAL OPERATING SHIFT TO CONDUCT THE TEST. A

I
MINIMUM NUMBER OF OBSERVERS WERE TO REMAIN IN THE CONTROL ROOM TO
MONITOR THE OPERATION OF THE REACTOR' COOLANT PUMPS. THESE PUMPS
WERE TO REMAIN IN OPERATION TO SIMULATE DECAY HEAT. THE CONTROL
ROOM OBSERVERS WERE A SENIOR REACTOR OPERATOR AND A LICENSED !

!

OPERATOR WHO WERE TO MAINTAIN COMMUNICATIONS WITH THE OPERATING
SHIFT. HOWEVER, THEY WERE ONLY TO COMMUNICATE INFORMATION
PERTAINING TO THE EQUIPMENT INTENTIONALLY LEFT OPERATING AFTER
TEST INITIATION.

|
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AN EQUIPMENT MODIFICATION HAD BEEN IMPLEMENTED BETWEEN HOT
FUNCTIONAL TESTING, WHEN THIS TEST HAD PREVIOUSLY BEEN PERFORMED, j
AND UNIT 2 LICENSING. THIS MODIFICATION CHANGED THE FUNCTIONAL
CHARACTERISTICS BUT NOT THE PHYSICAL APPEARANCE OF THE STEAM
GENERATOR PORV CONTROLS ON THE AUKILIARY FEEDWATER PUMP TURBINE
CONTROL PANEL. PRIOR TO THE MODIFICATION, THE CONTROLLERS
FUNCTIONED AS STEAM GENERATOR PRESSURE SET POINT CONTROLLERS. IN
THIS MODE, THE CONTROLLERS PROVIDED MANUAL ADJUSTMENT OF THE
PRESSURE SET POINT AT WHICH THE PORVs WOULD OPEN. THE l

CONTROLLERS HAD A SINGLE SCALE READING IN UNITS OF PSIG (FULL i
SCALE BEING 1500 PSIG) AND DUAL POINTERS; ONE POINTER INDICATED !
STEAM GENERATOR PRESSURE AND THE SECOND INDICATED PRESSURE SET j

POINT. AFTER THE MODIFICATION, THE CONTROLLERS FUNCTIONED AS ;

DIRECT MANUAL STEAM GENERATOR PORV POSITION DEMAND LOADERS, AND !

THE SECOND POINTER INDICATED VALVE POSITION DEMAND. HOWEVER, THE ;

SCALE STILL READ IN PSIG UNITS RATHER THAN PERCENT OF VALVE |

DEMAND. ACCORDING TO THE TEST PROCEDURE, WHICH WAS IN ERROR, THE |

CONTROLLERS WERE SET AT WHAT WAS BELIEVED TO BE A STEAM GENERATOR
PRESSURE SET POINT OF 1125 PSIG. IN REALITY, THIS SETTING
PROVIDED A 75 PERCENT OPEN DEMAND SIGNAL TO jHE FOUR STEAM
GENERATOR PORVs. *

,

A NORMAL SHIFT TURNOVER OCCURRED AT 0700 ON 6/27/06, AND

PREREQUISITES FOR THE TEST WERE COMPLETED BETWEEN 0800 AND
0900. THE TEST WAS INITIATED AT 0941 WHEN THE OPERATIONS
PERSONNEL WERE DISPATCHED FROM THE CONTROL ROOM TO THEIR ASSIGNED

O !STATIONS. AT THAT TIME, THE PRIMARY PRESSURE WAS 2238 PSIG,
TEMPERATURE WAS 560 DEGREES FAHRENHEIT, AND PRESSURIZER LEVEL WAS
28 PERCENT. THE STEAM GENERATOR PRESSURE WAS 1030 PSIG. AT I

0942, A LICENSED REACTOR OPERATOR TRIPPED THE REACTOR TRIP
BREAKERS IN ACCORDANCE WITH THE TEST PROCEDURE. HE THEN
PROCEEDED TO THE AUKILIARY FEEDWATER' PUMP TURBINE CONTROL
PANEL. THIS PANEL IS ONE OF THE THREE AUKILIARY SHUTDOWN PANELS
FROM WHICH REMOTE SHUTDOWN IS PERFORMED. ALSO AT 0942, LOCAL

CONTROL WAS TAKEN AT AUKILIARY SHUTDOWN PANELS A AND B. THESE
TWO PANELS HAVE INDICATIONS AND CONTROLS FOR FUNCTIONS SUCH AS
LETDOWN / CHARGING AND SEAL INJECTION. WHEN THIS TRANSFER OF

[ CONTROL WAS PERFORMED, A LETDOWN / CHARGING FLOW MISMATCH
OCCURRED. THIS LETDOWN / CHARGING MISMATCH, WHICH WAS GREATER THAN |

ANTICIPATED, RESULTED IN AN INCREASING VOLUME CONTROL TANK LEVEL
AND A DECREASING PRESSURIZER LEVEL. BY'0947 THE PRESSURIZER
LEVEL HAD DROPPED TO AN INDICATED 18 PERCENT.

AT 0943, THE LICENSED OPERATOR WHO HAD TRIPPED THE REACTOR TRIP
BREAKERS ARRIVED AT THE AUKILIARY FEEDWATER PUMP TURBINE CONTROL
PANEL, AND TOOK CONTROL. THIS PANEL HAS INDICATION AND CONTROLS
ASSOCIATED WITH THE STEAM GENERATOR PORVs AND OTHER FUNCTIONS.
WHEN THE LOCAL POWER FEEDER BREAKERS FOR THE STEAM GENERATOR
PORVs WERE CLOSED AT APPROKIMATELY 0947, ALL FOUR STEAM GENERATOR
PORVs OPENED TO 75 PERCENT FULL OPEN, THE PERCENTAGE OF FULL
SCALE AT WHICH THE CONTROLLERS HAD BEEN SET.

O



_ _ . _ . _ _ _ _ _ _ . _ _ . _ . _ _ _ _ _ _ .__ _ _.. _ .. _ ____._ __~ _ . _ _ _ _ . .

.)
,

-3-
|

THE OPERATOR AT THE AUKILIARY FEEDWATER PUMP TURBINE CONTROL
PANEL IMMEDIATELY BECAME AWARE OF THE SUDDEN DECREASE IN STEAM
GENERATOR PRESSURE AND, IN AN ATTEMPT TO ENSURE THE PORVs WERE

i

CLOSED, MANUALLY ADJUSTED (WHAT HE THOUGHT TO BE) THE PRESSURE '

SET POINT UPWARD. THIS ACTION ACTUALLY CAUSED THE PORVs TO OPEN
EVEN MORE. NO DIRECT INDICATION WAS AVAILABLE TO THE AUKILIARY
FEEDWATER PUMP TURBINE CONTROL PANEL OPERATOR OF VALVE POSITION i

,

FOR THE STEAM GENERATOR PORVs. THE CONTROL ROOM OBSERVERS DID
HAVE POSITION INDICATION IN THE FORM OF RED AND GREEN LIGHTS,
HOWEVER, THEY WERE RELUCTANT TO COMMUNICATE SUCH INFORMATION TO |

OPERATORS ON THE REMOTE SHUTDOWN PANELS TO AVOeD INVALIDATING THE
TEST. AT 0950 THE PRESSURIZER PRESSURE HAD DECREASED TO 1845
PSIG AND STEAM LINE PRESSURE TO 725 PSIG, THE SAFETY INJECTION

1 SET POINT. HOWEVER, AUTOMATIC SAFETY INJECTION WAS PARTIALLY
BLOCKED (PER DESIGN) BY TRANSFER TO THE REMOTE SHUTDOWN PANELS.
AT 0952, THE SRO IN THE CONTROL ROOM ORDERED TEST TERMINATION AND
TRANSFER OF CONTROL BACK TO THE MAIN CONTROL ROOM. UPON
TRANSFER, AT 0953, AUTOMATIC SAFETY INJECTION ACTUATION WAS
UNBLOCKED AND OCCURRED, THE STEAM GENERATOR PORVs CLOSED, AND THE
PRESSURIZER PRESSURE AND LEVEL BEGAN RECOVERING. BY 0958, THE
PRESSURIZER LEVEL AND PRESSURE HAD RETURNED TO APPROKIMATELY 30'
PERCENT AND 1300 PSIG, RESPECTIVELY. AT THIS POINT, THE SAFETY
INJECTION WAS RESET AND REACTOR COOLANT TEMPERATURE WAS
STABILIZED AT 465 DEGREES FAHRENHEIT.

SUBSEQUENT INVESTIGATION REVEALED THE FOLLOWING FACTORS THATO CONTRIBUTED TO THE PROGRESSION OF THIS EVENT:

A. THE DESIGN MODIFICATION TO THE STEAM GENERATOR PORV CONTROL
SCHEME DID NOT ADEQUATELY ADDRESS THE CHANGES NEEDED TO THE
AUKILIARY FEEDWATER PUMP TURBINE CONTROL PANEL. FIGURE 2
SHOWS A SIMPLIFIED CONTROL DIAGRAM, BEFORE AND AFTER THE j
MODIFICATION. THE MOblFICATION REPLACED THE STEAM GENERATOR '

PORV PRESSURE SET POINT LOADER IN THE CONTROL ROOM WITH A i

VALVE POSITION DEMAND LOADER AND REMOVED THE PROPORTIONAL
CONTROLLER THAT WAS COMMON TO CONTROL ROOM AND AUKILIARY
FEEDWATER PUMP TURBINE CONTROL PANEL OPERATION. THIS RESULTED
IN THE PRESSURE SET POINT LOADER, LOCATED ON THE AUKILIARY
FEEDWATER PUMP TURBINE CONTROL PANEL, FUNCTIONING AS A VALVE
POSITION DEMAND LOADER WHEN CONTROL WAS TRANSFERRED TO THIS
PANEL. HOWEVER, THE AUKILIARY FEEDWATER PUMP TURBINE CONTROL
PANEL CONTROLLER WAS NOT REPLACED OR RELABELLED. THE NEED
FOR RELABELLING WAS NOT IDENTIFIED DURING THE DESIGN
MODIFICATION PROCESS.

4
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O B. THE MODIFICATION WAS MADE KNOWN TO THE PLANT STAFF, AND INPUT
FROM THE APPROPRIATE DESIGN PERSONNEL WAS SOLICITED BY THE
PLANT TO BE USED FOR ANY REQUIRED PROCEDURAL AND TRAINING
REVISIONS. HOWEVER, THERE WAS INADEQUATE TRANSFER OF !

,

INFORMATION CONCERNING THE CHANGE IN FUNCTION OF THE
AUKILIARY FEEDWATER PUMP TURBINE CONTROL PANEL CONTROLLER. !

BECAUSE THE APPEARANCE OF THE AUKILIARY CONTROLLER HAD NOT |
BEEN ALTERED, THE PLANT HAD THE IMPRESSION THAT THE FUNCTION
OF THE CONjROLLER HAD ALSO REMAINED UNCHANGED. THIS RESULTED
7N PROCEDURAL REVISIONS AND OPERATOR TRAINING THAT
INCORPORATED THE CONTROL ROOM CONTROLLER PORTION OF THE
MODIFICATION IMPACT ON SYSTEM OPERATION, BUT IT DID NOT
INCLUDE Ti!E EFFECT ON THE AUKILIARY FEEDWATER PUMP TURBINE
CONTROL PANEL CONTROLLER.

C. THE LETDOWN / CHARGING MISMATCH THAT OCCURRED AT THE BEGINNING |

OF THE EVENT WAS CAUSED WHEN LETDOWN PRESSURE CONTROL VALVE i

148, DESIGNED TO PROVIDE BACKPRESSURE FOR THE FLOW ORIFICES
IN THE LETDOWN LINE, FAILED OPEN DUE TO A FAULTY ELECTRICAL
CONNECTION (SEE FIGURE 1). THE SITUATION WAS COMPLICATED BY
THE FOLLOWING:

,

PRIOR TO TEST INITIATION, CHARGING FLOW CONTROL VALVE 294 HAD
BEEN ADJUSTED TO 32 GPM, AND SEAL INJECTION BACKPRESSURE
CONTROL VALVE 309 WAS CLOSED BY ADJUSTMENT OF AUKILIARY !'
SHUTDOWN PANEL "A" CONTROLLERS TO LIMIT THE TRANSIENT EFFECT l

O ON THE REACTOR COOLANT PUMP (RCP) SEALS DURING THE
TRANSFER. THE CONTROLLER FOR VALVE 309 ON AUKILIARY SHUTDOWN
PANEL "B" WAS LEFT AT ITS NORMAL.OPEN SETTING. HOWEVER,

: UNKNOWN TO THE OPERATOR, VALVE 309 WOULD RESPOND TO THE OPEN
|
| UPON TRANSFER. THIS RESULTED IN THE VALVE GOING TO AN OPEN
! POSITION, INSTEAD OF THE FULL-CLOSED POSITION THAT WAS
j DESIRED UPON TRANSFER TO THE AUKILIARY SHUTDOWN PANELS.
a

j- WHEN VALVE 309 OPENED. THE OPERATOR ATTEMPTED TO COMPENSATE
FOR THE LACK OF FLOW TO SEAL INJECTION BY OPENING VALVE 294;-

! HOWEVER, THE MANUAL VALVE POSITION DEMAND CONTROLLER FOR
j VALVE 294 ON THE AUKILIARY SHUTDOWN PANEL WAS LABELED
j BACKWARD (INCREASING AND DECREASING DESIGNATIONS WERE
j TRANSPOSED). THEREFORE, THE OPERATOR'S ATTEMPTS TO OPEN

VALVE 294 RESULTED IN CLOSING IT.;
4

I THE PLANT MADE THE NECESSARY EQUIPMENT LABELLING AND PROCEDURAL i

CHANGES AND CONDUCTED TRAINING TO INCORPORATE THE IMPACT OF THIS
| MODIFICATION COMPLETELEY. THE LOSS-OF-CONTROL-ROOM TEST WAS
! SUCCESSFULLY RE-CONDUCTED ON 7/11/86. THE PLANT IS IN THE
j PROCESS OF REVIEWING ALL MODIFICATIONS PERFORMED BETWEEN
{ COMPLETION OF HOT FUNCTIONAL TESTING AND LICENSING TO DETERMINE
i IF ANY SIMILAR SITUATIONS EXIST.

!O
'

,
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COMMENTS:

1. AN ESSENTIAL ELEMENT OF THE DESIGN ~ MODIFICATION PROCESS IS
THE DEVELOPMENT AND DOCUMENTATION OF A BASIC FUNCTION
DESCRIPTION. THIS WOULD COMPLEMENT TECHNICAL AND HARDWARE
DESCRIPTIONS OF HOW TOTAL SYSTEM OPERATION IS AFFECTED BY A *-

Y.!
MODIFICATION. ONLY WITH SUCH A FUNCTIONAL DESCRIPTION CAN

4- THE SAFETY IMPACT OF A MODIFICATION BE COMPLETELY.
EVALUATED. THIS DESCRIPTION SHOULD IDENTIFY NECESSARY'

REVISIONS TO OPERATING PROCEDURES, MAINTENANCE PROCEDURES,
TESTING REQUIREMENTS, AND TRAINING LESSON PLANS, AND SHOULD
BE INCLUDED AS PART OF.THE MODIFICATION PACKAGE
DOCUMENTATION. PROCEDURE CHANGES, DRAWING UPDATES, AND
APPROPRIATE TRAINING SHOULD BE COMPLETED PRIOR TO RETURNING A ,

MODIFIED SYSTEM TO SERVICE. )
l

2. FOLLOWING THE MODIFICATION TO THE STEAM GENERATOR PORY
CONTROLS, INDIVIDUAL COMPONENT CHECKS WERE MADE, BUT COMPLETE
LOOP / SYSTEM TESTING WAS NOT PERFORMED. TO BE COMPLETE, POST-
MODIFICATION TESTING SHOULD NOT ONLY VERIFY INDIVIDUAL
COMPONENT OPERATION, BUT WHERE APPROPRIATE, SHOULD ALSO '

VERIFY SYSTEM FUNCTIONAL OPERATION. ADDITIONALLY,
APPROPRIATE COMPONENT / SYSTEM OPERABILITY SHOULD BE VERIFIED
PRIOR TO CRITICAL TESTS.

O 3. WHEN APPLICABLE, CRITICAL TEST PROCEDURES SHOULD PROVIDE
SPECIFIC CRITERIA FOR TEST TERMINATION AND SPECIFIC STEPS TO
ENSURE TERMINATION IS CONDUCTED IN A SAFE AND ORDERLY

DURING THE CONDUCT OF THE LOSS OF CONTROL ROOM TEST,
"

' /,
MANNER.'

-, , . , .
EXPLICIT TEST TERMINATION CRITERIA WERE NOT GIVEN TO THE SRO ...i .

<[ OBSERVER IN THE CONTROL ROON. THIS MAY HAVE RESULTED IN
INCREASING THE EXTENT AND DURATION OF THE TRANSIENT.

4. IT IS IMPORTANT THAT THE APPROPRIATE PLANT PERSONNEL ARE
WELL-TRAINED, PRACTICED, AND HAVE A COMPLETE UNDERSTANDING OF
THE PROCESS INVOLVED WITH THE EVACUATION OF THE MAIN CONTROL
ROOM. AREAS OF IMPORTANCE INCLUDE INDICATIONS AND CONTROLS
AVAILABLE AT THE REMOTE SHUTDOWN PANELS AND THE DIFFERENCES
BETWEEN A CONTROL ROOM SHUTDOWN AND A REMOTE SHUTDOWN. THIS
IS PARTICULARLY IMPORTANT WITH RESPECT TO CONTROLLING THE 4

PLANT UNDER ABNORMAL CONDITIONS.

5. THE HUMAN PERFORMANCE PROBLEMS THAT OCCURRED DURING THIS
EVENT HIGHLIGHT THE IMPORTANCE OF THE APPLICATION OF HUMAN

, .' FACTORS CONSIDERATIONS TO ALL PANELS IN THE PLANT, NOT JUST
r' THOSE IN THE CONTROL ROOM. THIS IS PARTICULARLY IMPORTANT

FOR PANELS USED DURING INFREQUENT OR OFF-NORMAL CONDITIONS
SUCH AS REMOTE SHUTDOWN. APPLICATION OF HumpgPBACTORS SHOULD
BE AN INTEGRAL PART OF THE DESIGN MODIFICATION PROCESS FOR
ALL CONTROLS AND INDICATIONS.

O
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O AS A MINIMUM, THIS SER SHOULD BE REVIENED BY PLANT ORGANIZATIONS
RESPONSIBLE FOR OPERATIONS, TRAINING, INSTRUMENTATION AND
CONTROLS, AND THE DESIGN MODIFICATION PROCESS.

ILLUSTRATIONS, WHICH MAY BE HELPFUL IN UNDERSTANDING THIS SER,
ARE BEING TRANSMITTED BY TELECOPY TO THE UTILITY AND PARTICIPANT
SEE-IN CONTACTS. RECIPIENTS NHO DO NOT HAVE TELECOPY RECEPTION
CAPABILITIES AT THEIR LOCATION CAN OBTAIN A COPY OF THE
ILLUSTRATIONS FROM THEIR SEE-IN CONTACT OR JEFF WHEELOCK, INPO,
404/951 4730. RECIPIENTS NITH TELECOPY RECEPTION CAPABILITIES
WHO EXPERIENCE PROBLEMS IN RECEIVING ANY TRANSMISSION SHOULD
CONTACT SKIP HEEKE, INPO, 404/953-7675.

INPO'S EVALUATION OF THIS EVENT IS COMPLETE. )
!

|

LIMITED DISTRIBUTION
....................

COPYRIGHT 1986 BY THE INSTITUTE OF NUCLEAR POWER OPERATIONS. ALL
RIGHTS RESERVED. NOT FOR SALE. UNAUTHORIZED REPRODUCTION 13 A
VIOLATION OF APPLICABLE LAN.

REPRODUCTION OF NOT MORE THAN TEN COPIES BY EACH RECIPIENT FOR
ITS INTERNAL USE OR USE BY ITS CONTRACTORS IN THE NORMAL COURSE

O OF BUSINESS IS PERMITTED. THIS REPORT SHOULD NOT BE OTHERNISE
TRANSFERRED OR DELIVERED TO ANY THIRD PERSON, AND ITS CONTENTS
SHOULD NOT BE MADE PUBLIC, WITHOUT THE PRIOR AGREEMENT OF INPO.

Information Contact: RICHARD H. REYNOLDS, INPO, 404/953-5392

i
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MS05 STUCK STEAM DUMP

TYPE: GENERIC, RV 0-100 %

'

A) IMS004A
B) 1MS004B
C) IMS004C
D) IMS004D
E) IMS004E
F) iMS004F
G) IMS004G
H) IMS004H
I) IMS004J
J) IMS004K
K) IMS004L
L) IMS004M

.

CAUSE: MECHANICAL BINDING

REF: M-35 SHEET 3
M-2035 SHEET 5

|

PLT STA: PLANT TRIP

EFFECTS: MALFUNCTION INSERTION CAUSES THE SELECTED STM DUMP VALVE TO
FAIL TO THE SELECTED POSmON AS THE VALVE PASSES THROUGH THAT
POSmON. THIS CONDmON WILL CAUSE THE REMAINING DUMP VALVES
TO COMPENSATE FOR THE STUCK DUMP VALVE. AN UNCONTROLLED
COOLDOWN OF THE PRIMARY COULD OCCUR RESULTING IN AN
INCREASE IN MAIN STEAM FLOW, DECREASE IN TAVE, AND DECREASE IN
PZR LEVEL AND TEMPERATURE.

EFFECTS OF THIS MALFUNCTION CAN BE INCREASED BY INSERTING
SEVERAL FAILURES AT ONE TIME. THE EFFECTS OF THIS MALFUNCTION
CAN BE MmGATED BY CLOSING THE AFFECTED DUMP VALVE
ISOLATION VALVE.

MALFUNCTION REMOVAL RESTORES THE DUMP VALVE TO NORMAL
OPERATION.

EVENTS: NONEO
6
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MS06 MSR FAILS TO ISOLATE

TYPE: GENERIC, RB

A) MSR 1 A "A" VALVES
B) MSR IB "B" VALVES
C) MSR 1A "C" VALVES

~ D) MSR IB "D" VALVES

CAUSE: REHEAT TEMPERATURE CONTROLLER (RTC) FAILURE

REF: M-35 SHEET 4
MAIN TURBINE AND REHEATERS SYSTEM DESCRIPTION
C&ID M-2035 SHEET 9
20E-1-4030 MS23
20E-1-4030 MS24 -

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION PREVENTS THE REHEAT TEMPERATURE
- CONTROLLER FROM SIGNALING THE SELECTED MSR TUBE BUNDLE TO

ISOLATE AFTER A TURBINE TRIP. THE MSR REHEAT CONTROL VALVES
IMS010 A-D AND IMS147 A-D WILL FAIL AS IS AS WILL THE REHEATER
STOP VALVES IMS009 A-D. AN UNCONTROLLED COOLDOWN OF THE
PRIMARY COULD OCCUR RESULTING IN AN INCREASE IN MAIN STEAM
FLOW, DECREASE IN Tave, AND DECREASE IN PZR LEVEL AND PRESSURE.
THE STEAM DUMP VALVES WILL INDICATE A LOWER DEMAND AFTER
THE TRIP. ANNUNCIATOR 14-El "Tave CONT DEV LOW" WILL ACTUATE
WHEN AUCT HIGH T v. IS 3 *F BELOW Tref. AS Tave DECREASES BELOW 550
'F, THE BYPASS PERMISSIVE LIGHT "LO-2 Tave STM DUMP INTLK P12" IS
ACTUATED. THIS RESULTS IN A CLOSE SIGNAL TO THE STEAM DUMPS
IMS004A-M. OTHER PLANT ANNUNCIATORS WILL RESPOND ACCURATELY
TO THE MALFUNCTION.

EFFECTS OF THIS MALFUNCTION CAN BE INCREASED BY INSERTING
SEVERAL FAILURES AT ONE TIME. THE EFFECTS OF THIS MALFUNCTION
CAN BE MITIGATED BY CLOSING THE AFFECTED MSR REHEATER STOP
VALVES IMS009A-D.

MALFUNCTION REMOVAL RESTORES THE REHEAT TEMPERATURE
CONTROLLER TO NORMAL OPERATION.

EVENTS: NONE

7
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MS07 STEAMLINE BREAK INSIDE CONTAINMENT

TYPE: GENERIC, NRVI 0-4 MLB/HR @ 975 PSID

A) 1A MS LINE )
B) IB MS LINE
C) IC MS LINE i

'

D) ID MS UNE

1

CAUSE: PIPE BREAK DOWNSTREAM OF FLOW RESTRICTOR

REF: M-35 SHEET I I
M-35 SHEET 2 I

UFSAR SEC 15.1.3 I

PLT STA: 100% REACTOR POWER '

EFFECTS: THIS MALFUNCTION RES'ULTS IN A STEAMLINE BREAK RELEASING
STEAM TO THE CONTAINMENT ATMOSPHERE. MAIN STEAM FLOW ON ALL

O S/Gs WILL INCREASE, S/G PRESSURE WILL DECREASE, AND THE
AFFECTED S/G LEVEL WILL INITIALLY SWELL THEN DECREASE. THIS
CAUSES A DECREASE IN Tave, AND AN INCREASE IN REACTOR POWER.

AS THE SEVERrrY IS INCREASED PZR PRESS, PZR LEVEL, S/G PRESSURE
AND LEVEL, AND Tave WILL DECREASE AT A RAPID RATE. CONTAINMENT |
PRESSURE, TEMPERATURE, AND HUMIDITY WILL INCREASE.

THE REACTOR WILL TRIP ON ANY OF THE FOLLOWING PROTECTIVE
FUNCTIONS: OTDT, OPDT, LO-2 S/G LEVEL, LOW PZR PRESSURE, OR ANY OF |

THE FOLLOWING SAFETY INJECTION SIGNALS: LOW PZR PRESSURE, LOW
STEAMLINE PRESSURE, OR HIGH CONTAINMENT PRESSURE. MAIN
STEAMLINE ISOLATION IS AUTOMATICALLY INITIATED BY A LOW
STEAMLINE PRESSURE SI SIGNAL OR CNMT PRESSURE REACHING 8.2 I

PSIG. HI-3 CONTAINMENT PRESSURE CAUSES A CONTAINMENT SPRAY
ACTUATION AND A CONTAINMENT PHASE B ISOLATION. THE AFFECTED
S/G CONTINUES TO BLOWDOWN UNTIL EMPTY.

,

MALFUNCTION SEVERITY CAN ONLY BE INCREASED FOR THIS
MALFUNCTION. TO RECOVER FROM THIS MALFUNCTION THE SIMULATOR
MUST BE RESET.

'

.

EVENTS: NONE

8
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MS08 STEAMLINE BREAK OUTSIDE CONTAINMENT

TYPE: GENERIC, NRVI 0-4 MLB/HR @ 975 PSID

A) 1A MS LINE
B) IB MS LINE
C) IC MS LINE
D) 1D MS LINE

CAUSE: PIPE BREAK IMMEDIATELY DOWNSTREAM OF MSIV

REF: M-35 SHEET 1
M-35 SHEET 2

PLT STA: 100% REACTOR POWER -

EFFECTS: THIS MALFUNCTION RESULTS IN A STEAMLINE BREAK RELEASING '

STEAM TO THE STEAM TUNNEL ATMOSPHERE. MAIN STEAM FLOW ON

O ALL S/Gs WILL INCREASE, S/G PRESSURE WILL DECREASE, AND THE
w/ AFFECTED S/G LEVEL WILL SWELL INITIALLY THEN DECREASE. THIS

CAUSES A DECREASE IN Tave, AND AN INCREASE IN REACTOR POWER.

AS THE SEVERITY IS INCREASED PZR PRESS, PZR LEVEL, S/G PRESSURE
AND LEVEL, AND Tave WILL DECREASE AT A RAPID RATE.

THE REACTOR WILL TRIP ON ANY OF THE FOLLOWING PROTECTIVE
FUNCTIONS: OTDT, OPDT, LO-2 S/G LEVEL, LOW PZR PRESSURE, OR ANY OF
THE FOLLOWING SAFETY INJECTION SIGNALS: LOW PZR PRESSURE OR
LOW STEAMLINE PRESSURE. MAIN STEAMLINE ISOLATION IS
AUTOMATICALLY INITIATED BY A LOW STEAMLINE PRESSURE SI SIGNAL. j
AFTER THE MAIN STEAM LINE ISOLATION, THE S/G PRESSURE AND i

REACTOR COOLANT COOLDOWN WILL HAVE TO BE CONTROLLED USING
THE S/G PORV'S.

MALFUNCTION SEVERITY CAN ONLY BE INCREASED FOR THIS
MALFUNCTION. TO RECOVER FROM THIS MALFUNCTION THE SIMULATOR
MUST BE RESET. .,

EVENTS: NONE

9
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MS09 MAIN STEAM HEADER CROSS-TIE RUITURE
,

TYPE: DISCRETE, NRVI 0-4 MLB/HR @ 900 PSID

CAUSE: PIPE FAILURE ON CROSSTIE HEADER
:

REF: M-35 SHEET I ;
M-35 SHEET 2 j
M-35 SHEET 3 ;

PLT STA: HOT STANDBY

l

EFFECTS: THIS MALFUNCTION RESULTS IN A STEAMLINE BREAK RELEASING
STEAM TO THE TURBINE BLDG ATMOSPHERE. MAIN STEAM FLOW FROM
ALL THE S/Gs WILL INCREASE, S/G PRESSURE WILL DECREASE, AND THE
S/G LEVEL WILL SWELL INITIALLY THEN DECREASE. THIS CAUSES A,

DECREASE IN Tave, AND AN UNCONTROLLED AND EXCESSIVE REACTOR
,

COOLANT COOLDOWN.

AS THE SEVERITY IS INCREASED PZR PRESS, PZR LEVEL, ALL S/G"

PRESSURES AND LEVELS, AND Tave WILL DECREASE AT A MORE RAPID'

RATE. SAFETY INJECTION AND MAIN STEAM LINE ISOLATION SIGNALS
WILL ALSO BE GENERATED.

EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY ISOLATING THE
MAIN STEAM SYSTEM AND CONTINUING THE PLANT COOLDOWN ON THE |

'

S/G PORV'S,

MALFUNCTION SEVERITY CAN ONLY BE INCREASED FOR THIS
MALFUNCTION. TO RECOVER FROM THIS MALFUNCTION THE SIMULATOR
MUST BE RESET.

.

EVENTS: NONE

.
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MS10 HEATER 13 EXTRACTION STEAM LINE BREAK

TYPE: GENERIC, RV 0 .16 MLB/HR AT 50 PSID
'

A) HEATER 13A LINE BREAK
: B) HEATER 13B LINE BREAK i
'

C) HEATER 13C LINE BREAK

CAUSE: PIPING FAILURE IMMEDIATELY DOWNSTREAM OF NON-RETURN CHECK
VALVES 1ES015A,1ES015B, AND 1ES015C RESPECTIVELY.

REF: M-38 SHEET 1,2A, & 2B

PLT STA: REACTOR AT POWER
.

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED LP
HEATER EXTRACTION LINE WILL LEAK STEAM TO THE TURBINE
BUILDING ATMOSPHERE. THE RATE OF STEAM LEAKAGE WILL BE

[ DETERMINED BY THE SELECTED SEVERITY. THE SLIGHT DECREASE IN
FEEDWATER TEMPERATURE TO THE STEAM GENERATORS WILL CAUSE A
SLIGHT INCREASE IN REACTOR POWER AS THE COOLER COLD LEG
COOLANT RETURNS TO THE REACTOR. i

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY MANUALLY CLOSING THE ASSOCIATED EXTRACTION STEAM 1

ISOLATION VALVE, IES013A/B/C.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE PIPING INTEGRITY.
I

EVENTS: NONE

O
11
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MS11 LOW PRESS TURBINE INLET PRESS SWITCH FAILURE

TYPE: DISCRETE, RV 0-100% TURBINE POWER

.

CAUSE: FAULTY PRESSURE SWITCH (IPS-ES080)

REF: 20E-1-4030 ES21
20E-1-4030 MS18 ,

'

MAIN TURBINE AND REHEATERS SYSTEM DESCRIPTION
C&ID M-2035 SHEET 9

PLT STA: REACTOR AT POWER '

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE OUTPUT OF PRESSURE
TRANSMITTER 1ES080 TO RESPOND AS IF IT WERE AT THE SELECTED i

POWER LEVEL. (i.e. IF A 50% SEVERITY LEVEL IS SELECTED THEN THE j
TRANSMflTER OUTPUT WILL CORRESPOND TO 50% TURBINE LOAD). AS |
THE SEVERITY IS INCREASED ABOVE 20% POWER THE MAIN TURBINE
DRAINS VALVES IMSO40 A-D AND IMS045 WILL AUTO CLOSE AS WILL THE
CROSSUNDER PIPE DRAIN VALVES TO THE MSRs (1ES034 A&B AND
IES061A-D). AS SEVERITY IS DECREASED BELOW 20% POWER, THE MAINv

TURBINE DRAINS VALVES IMSO40 A-D AND IMSO45 WILL AUTO OPEN AS
WILL THE CROSSUNDER PIPE DRAIN VALVES TO THE MSRs (1ES034 A&B
AND 1ES061 A-D)(ASSUMING THEIR CONTROL SWITCH IS IN AUTO).

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THE MALFUNCTION
THROUGH MANUAL OPERATION OF THE DRAIN VALVES.

MALFUNCTION REMOVAL WILL RESTORE THE PRESSURE SWITCH TO
NORMAL.

EVENTS: NONE
I

,

O
,

12
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

| NI01 SR CHANNEL FAILURE

NIO2 NOISY SR CHANNEL

NIO3 SR CHANNEL HIGH VOLTAGE FAILURE

NIO4 FAILURE OF SR HIGH VOLTAGE TO DISCONNECT
|

.
NIO5 SR DISCRIMINATOR FAILURE

!

| NIO6 IR CHANNEL FAILURE
:

| NIO7 IR CHANNEL GAMMA COMPENSATION FAILURE
.

,

NIO8 PR DETECTOR FAILURE
|

| NIO9 PR CHANNEL FAILURE

| nil 0 INCORE MONITORING SYSTEM FAILURE
!

! - Nill STUCK INCORE DETECTOR
:

NI12 LEAK INTO GUIDE TUBE FOR INCORE DETECTOR

!
|

|
.

.

,?

!O
1

,

1

)

I
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NIO1 SR CHANNEL FAILURE

TYPE: GENERIC, RV 0-6 DECADES (CPS) ]
'

A) N31
B) N32

CAUSE: DETECTOR FAILURE

REF: SYSTEM DESCRIPTION

PLT STA: PLANT START-UP

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED SOURCE RANGE
CHANNEL TO FAIL. THE VALUE OF THE AFFECTED SOURCE RANGE
CHANNEL WILL BE DETERMINED BY THE SELECTED SEVERITY AND WILL
BE INDICATED ON THE FOLLOWING EQUIPMENT:

-N31 NEUTRON LEVEL (CPS) ON IPM07J !

O -N32 NEUTRON LEVEL (CPS) ON 1PM07J
(/ -AUDIBLE COUNT RATE SPEAKER, SELECTED TO AFFECTED

,

'CHANNEL ON IPM07J
-RATE METER, SELECTED TO AFFECTED CHANNEL, ON IPM07J
-SR COUNT RATE,1NI-31B/32B, ON IPM05J l

-SR START-UP RATE, INI-31D/32D, ON 1PM05J i
-NUCLEAR POWER RECORDER, INR-45, ON IPM05J

ANNUNCIATOR 10-Al "SR S/D FLUX HIGH" ACTUATES WHEN THE ,

MALFUNCTION SEVERITY IS INCREASED ABOVE THE ALARM SETPOINT.
IF THE SELECTED SEVERITY IS INCREASED SO THAT THE APPARENT
DETECTOR OUTPUT IS GREATER THAN 105 COUNTS, WITHOUT BLOCKING
THE HIGH FLUX TRIP, THE REACTOR WILL TRIP. ANNUNCIATOR 11-A2 "SR
HIGH FLUX RX TRIP" ACTUATES ON THE TRIP. BDPS WILL ACTUATE IF THE
DETECTOR OUTPUT IS DOUBLED WITHIN A 10 MINUTE PERIOD AND NOT
BLOCKED. ANNUNCIATORS 10-E3 "BDPS FLUX DOUBLED", AND 10-E5
"BDPS ACTUATED CHG SUCT SWITCHOVER" ACTUATE, ICV 112D & E OPEN,
AND ICV 112B & C CLOSE.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED SOURCE RANGE
CHANNEL TO NORMAL.

EVENTS: 1) LER 20-02-88-022

O
2
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NM' F orm u.y 1.ua
"

Facility Zame (1)
Occket' Number (2) Pane f1)*

|af!o|1of El al of of al st 7 1
'

; Title (4) Rx Trip Due to Loose Connections in 2PM05J (Source Range Ht Flux)
.

Event oats (E) LER Madar in) Renart cate f71 other Facilities Involved fal( Month Day Year Year ///
,/g//

Sequenttal
/j/j// Reviston Month Oay Year Faei11tv uame< Dockst humherfsIN"r j/ / ma ** r

uraidwaad of El of of of | Iof e il e al a al a o12 l2 ol a t Io il 1 al a of El of ol al l I
~ ~

''

OPEMM THIS REPORT !$ $URMITTED PURSUANT TO THE REQUIREMENTS OF 10CFR
.

.) frhadr one er enre af the f a11amina) fill
2 20.402(b) 20.405(c) _L 50.73(a)(2)(tv) 73.71(b)POWER 20.405(a)(1)(1) 50.36(c)(1)

LEVEL , 50.72(a)(2)(v) 73.7 tic)
a!o| ,, 20.405(a)(1)(11) 50.36(c)(2) 50.73(a)(2)(v11) .,Z.,. Other (Spectfy

_

flat 1

/,/,//,/,////,/
_. 20.405(a)(1)(tit) 50.73(a)(2)(1) 50.73(a)(2)(vt11)(A) in Abstract i

[j//f/////j///,/,/,//,/////,///,/ 20.405(a)(1)( tv)
_

, 50.73(a)(2)(11) 50.73(a)(2)(vtil)(B) below and in l
.,,.,.

///f,/' f,/////f,//// 20.405(a)(1)(v) 50.73(a)(2)(tit) 50.73(a)(2)(x) Text) 50.72
/,f ff f

LifEMiff foNTACT FfM THIS LEE (121
Name*

TElfpHohr NtMSER

AREA CODE
Freddie a mat. Technteal staff Ensin = Ent. 2aA7 Al1 lE al El Rl -l 21 R I

COMPLETE ouf LINE FoR EAfH CGr eo ENT FAf tuer of tfetarn ik TMit REPORT fli)
,

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC. REPORTA4LEttain to spans
Tuate To WPaesi I I I I I I I I l l I I II I I I I l I '/ I | | | | | |

EUPPLEMENTAL REPORT EXPEffEn f 141 Expected Month I saw I Year
$Ubmission""""

lYet (If ven, enenlete EXPECTEo maatttttom caTEl I | Mo Date (15) 1 I
-

1 I i 1 l
A85 TRACT (Liett to 1400 spaces, i.e. approstestely f tfteen single-space typewritten 1tnes) (la)

At 1800 on Septemoer 19, 1988 a reactor trip occurred due to source range channel N31 exceeding its !

;setpoint of 1.0mE5 counts per second (CPS). "A", reactor trip breaker opened automatically. The Nuclear I

Station Operator intttated a manual trtp to open the "S" reactor trip breaker. The cause of this event
was due to a loose connection in matn control room panel 2PM05J. which allowed channel N-31 to
re-energize. 5)nce reactor power was approntmately 3% the reactor trip occurred. Subsequent |

snvestigation revealed that an actuation had only occurred on Train "A" and no fatlure of Train "B"
actually occurred. The investigation revealed loose connections at the back of 2PM05J wnien were

'

associated with the various Nuclear Instrumentation System blocking functions. These connections were
tightened to prevent any further breaks in the blocking circuits. Additional terminal strips were |

checked for loose connections on both units. There have been no previous occurrences of loose
connections in the source range resulting in a reactor trip.

4
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{
LTEENsEE EVENT REPORT f LERt TEXT r0NTINUATION.

*

'

| FACILITY C'AME (1) DOCKET NUMBER (2) LER NUMeER f6)
rerm Rev 2.0,

Pace (1)
,

Year / Sequential /// Revtston
| -

j/,// // ,/ t8raidwood 2 f
// Number Number I

0is!Ol0l0 l 41 sf 7 eie - 0 l2|2 - 0 l 0 of 2 0F of 1TEXT
Energy Industry Identification Systen (E!!5) codes are teentifled in the text as (XX)

A. *LANT CON 0!TIONS PRIOR TO EVENT:

'

. Unit: Braldwood 2: Event Date: September 19, 1988; Event Time: 1800;

Reactor Mode: 2: Mode R wne: Startup; Power Level: 3%;

RCS [A8] Temperature / Pressure: 557 degrees F/2240 psig

8. OESCRIPTION OF EVENT:

There were no systems or components inoperable at the beginning of the event which contributed to the
|severtty of the event.

! At 1800 on September 19. 1984 a reactor trip occurred on Unit 2. First out annunicator. "Sr High Flum Rs{ Trip * tiluminated at the time of the event. Further investigation revealed that source range channel N31l
(IG) exceeded its setpoint of 1.0xf5 counts per second (CPS). "A" reactor trip breaker opened
automatically. "8* reactor trip breaker did not open automatically. Unit 2 Nuclear Station Ope'rator (N50) j
initiated a manual trip to open the "8" reactor trip breaker. * 5ubsequent investigation revealed that an
actuation had only occurred on Train *A* and no fatture of Train "8" actually occurred.|

!

Operator actions netther increased or decreased the severity of the event.

b
The appropriate NRC nottrication vta the EN5 phone system was made at 1916 on Septemoer 19. 1988. pursuant to
10CFR$0.72(b)(2)(t1).

|

|
This event is being reported pursuant to 10CFR50.73(a)(2)(tv) - Any event or condition that resulted in
manual or automatic actuation of any engineered safety feature including the reactor protection system.

|

C. CAUSE OF EVENT:

The cause of this event was due to a loose connection in matn control room panel 2PM05J. Section 82. Part it.
Riser A-2. Terminals 56-1 and 56-2. This loose connection caused a break in the Tratp "A" source range reset
etreutt which allowed the source range channel high flus reactor trip associated with channel N-31 to become
unblocked. This allowed channel N-31 to re-energiae. Since reactor power was approntmately 27, the 1.0XES
CPS setpoint was exceeded and the reactor trip occurred. The loose connection was etsturbed when a Nuclear
h") Operator (N50). Itcense reactor operator, was changing the paper on a nearby chart recorder

! associated with the volume control tank level. LR-185. This effect was duplicated during troublesnocting of
the source range block circuit. N-32 did not energiae because the block / reset and high voltage cutout
remained functonal.

D. SAFETY ANALYS!$: '

| There was no effect on the plant or pubite safety. The plant responded per design which is to trip the unit
on source range high flux (i.e. 1 out of two coincidence logtc). *8" reactor trip breaker did not coen

automatically because only the Train 'A' had its source range unblocked due to loose connectiong in 2PM05J.,

Under worst case conditions with the loose connections in 2PM05J being jarred and the plant at 1007, power,
,

source range high flus would cause a reactor trip to occur per design.

| 2309m(100788)/18
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LfcENsEE EVENT REPORT f LER) TEXT coWTINUAT1oM i
FACILITY NAME (1) DOCKET RUMBER (2) LER NuMsER tsi

Form Rev 2.0*

Pace f31
Year /// Sequenttal /// Revision

*

sratswood 2 fff #f#Number // Nunner

e i s I e I o I o I el s1 7 aIa - o1212 - oI o of 3 or of 1

I

TEXT
Energy Industry Identification System (E!!$) codes are identified in the text as [XX]

E. CORRECTIVE ACTIDNS:

The immediate corrective acticn by the Unit 2 operator was to trip reactor trip breaker 'B".

.
,,

A partial surveillance on Train "A" solid state protection system. 20wCS 3.1.1-20 was performed to
setermtne if the universal cards associated with the source range block circutts were functional. Thesurveillance did not reveal any abnorme11ttes with $$PS.

Nuclear Work Request A25642 was written to investigate cause of the source range channel N-31.
I

The
investigation revealed loose connections at the back of 2PM05J which were associated with the various
Nuclear Instrumentation System blocking functions. These connections were tightened to prevent any
further breaks in the blocking circutts.

.

Additional terminal strips were checked for loose connections on Unit 1 and Unit 2.

F. PREVIOUS DCCURRENCES:
-

There has been previous occurrence of a reactor tirp involving source range monitortng instrumentation.
The corretive actions were implemented addressing both root and contributing cause. However, the root

cause of this event is different in that loose teretnal wiring for the source range instrumentation was
involved. Previous corrective actions are not applicable to this event.

G. COMPONENT FAILURE DATA:

This event was not cause by component failure. nor did any components fall as a result of this event.

3
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|

NIO2 NOISY SR CHANNEL

TYPE: GENERIC, RB

A) N31
B) N32 ,

!

CAUSE: IMPROPER CABLE SHIELDING
|

REF: SYSTEM DESCRIPTION

l

PLT STA: PLANT START-UP

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED SOURCE RANGE
CHANNEL TO BECOME NOISY. THE NOISE SPIKES WILL BE INDICATED ON
THE FOLLOWING EQUIPMENT:

-N31 NEUTRON LEVEL (CPS) ON IPM07J
-N32 NEUTRON LEVEL (CPS) ON 1PM07J

O -AUDIBLE COUNT RATE SPEAKER, SELECTED TO AFFECTED
CHANNEL ON IPM07J

-RATE METER, SELECTED TO AFFECTED CHANNEL, ON 1PM07J
-SR COUNT RATE, INI-31B/32B, ON 1PM05J
-SR START UP RATE,1NI-31D/32D, ON IPM05J
-NUCLEAR POWER RECORDER, INR-45, ON IPM05J

<

IF THE INITIAL SOURCE RANGE COUNT RATE IS HIGH ENOUGH, THE
4

ADDITION OF THE NOISE WILL BE SUFFICIENT TO ACTUATE !

ANNUNCIATOR 10-Al "SR S/D FLUX HIGH". BDPS WILL ACTUATE IF THE j
DETECTOR OUTPUT IS DOUBLED WITHIN A 10 MINUTE PERIOD. 1

ANNUNCIATORS 10-E3 "BDPS FLUX DOUBLED", AND 10-E5 "BDPS !

ACTUATED CHG SUCT SWITCHOVER" ACTUATE, ICV 112D & E OPEM, AND
ICV 112B & C CLOSE..

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED SOURCE RANGE ,

CHANNEL TO NORMAL.

EVENTS: 1) P G 20-01-86-038
|

|

,O

3
1
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NIO3 SR CHANNEL HIGH VOLTAGE FAILURE

TYPE: GENERIC, RB
l

A) N31 |

B) N32

CAUSE: POWER SUPPLY FAILURE

REF: SYSTEM DESCRIFFION

PLT STA: PLANT START-UP

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED SOURCE RANGE,

CHANNEL HIGH VOLTAGE POWER SUPPLY TO FAIL. THE HIGH VOLTAGE
WILL BE FAILED TO ZERO CAUSING THE INDICATED COUNT RATE FOR
THE AFFECTED CHANNEL TO FAIL TO ZERO. ANNUNCIATOR 10-B1 "SR

j HIGH VOLT FAILURE" IS ACTUATED .

'

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED SOURCE RANGE
CHANNEL'S HIGH VOLTAGE POWER SUPPLY TO NORMAL.

EVENTS: NONE

|

|

4

O i
~
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NIO4 FAILURE OF SR HIGH VOLTAGE TO DISCONNECT

TYPE: GENERIC, RB

A) N31
B) N32

CAUSE: HIGH VOLTAGE RELAY FAILURE

REF: 20E-1-4029 EF05
20E-1-4029 EF06
20E-1-4030 EF12
20E-1-4030 EF18
20E-1-4030 EF62

.

PLT STA: REACTOR START-UP

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE OPERATOR WILL BE

O 'INABLE TO DEENERGIZE THE AFFECTED SR DETECTOR HIGH VOLTS
USING THE SR BLOCK AND RESET SWITCH ON 1PM05J WHEN THE
REACTOR IS ABOVE THE P-6 SETPOINT. THIS RESULTS IN THE SOURCE -
RANGE REMAINING ENERGIZED WHEN IT WOULD NORMALLY BE
DEENERGIZED. THE P-10 SIGNAL WILL NOT DISCONNECT THE SR HIGH
VOLTAGE EITHER.

THE AFFECTED SOURCE RANGE WILL CONTINUE TO INDICATE THE
INCREASING REACTOR POWER LEVEL. THE REACTOR TRIP SIGNAL IS
BLOCKED, ANNUNCIATOR 10-B1 "SR HIGH VOLT FAILURE" WILL ACTUATE

ON THE UNAFFECTED DETECTOR BEING PLACED IN " BLOCK".

THE EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY PULLING
THE INSTRUMENT FUSES FOR THE AFFECTED DETECTOR.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED DETECTOR
CIRCUIT TO NORMAL.

EVENTS: NONE

O
5
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,

NIO5 SR DISCRIMINATOR FAILURE

TYPE: GENERIC, RV 0-100 %

A) N31
i B) N32

CAUSE: IMPROPER ADJUSTMENT OF DISCRIMINATOR
;

REF: SYSTEM DESCRIPTION;

|

! PLT STA: REACTOR START-UP

|

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED SOURCE RANGE
. CHANNEL DISCRIMINATOR TO FAIL. THE VALUE OF THE DISCRIMINATOR
l OUTPUT WILL BE DETERMINED BY THE SELECTED SEVERITY. IF THE
| SELECTED SEVERITY IS LESS THAN THE INITIAL DISCRIMINATOR SIGNAL,

THE AFFECTED SOURCE RANGE CHANNEL READING WILL BE GREATER
,

I Q THAN THE ACTUAL SOURCE RANGE POWER LEVEL. IF THE SELECTEDb SEVERITY IS GREATER THAN THE INITIAL DISCRIMINATOR SIGNAL, THE
AFFECTED SOURCE RANGE CHANNEL READING WILL BE LESS THAN THE

| ACTUAL REACTOR POWER LEVEL. i

MALFUNCTION REMOVAL RESTORES THE AFFECTED SOURCE RANGE
DISCRIMINATOR TO NORMAL.

EVENTS: NONE

.

I
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NIO6 IR CHANNEL FAILURE

TYPE: GENERIC, RV 10E-11 TO 10E-3 AMPS

'

A) N35
B) N36

CAUSE: DETECTOR FAILURE

REF: SYSTEM DESCRIPTION

PLT STA: POWER IN INTERMEDIATE RANGE

EFFECTS: INSERTING THI6 MALFUNCTION CAUSES THE SELECTED INTERMEDIATE
RANGE CHANNEL TO FAIL. THE VALUE OF THE DETECTOR OUTPUT WILL
BE DETERMINED BY THE SELECTED SEVERITY AND WILL BE INDICATED
ON THE FOLLOWING EQUIPMENT:

-N35 NEUTRON LEVEL (AMPERES) ON IPM07J
T -N36 NEUTRON LEVEL (AMPERES) ON IPM07J

-RATE METER, SELECTED TO AFFECTED CHANNEL, ON 1PM07J
-IR CURRENT, INI-35B/36B, ON 1PM05J 1

|-IR START-UP RATE,1NI-35D/36D, ON 1PM05J
-NUCLEAR POWER RECORDER, INR-45, ON IPM05J

AS THE MALFUNCTION SEVERITY IS INCREASED, ANNUNCIATOR 10-A2 "lR
HIGH FLUX ROD STOP C-1" ACTUATES IF THE IR RX TRIP IS NOT BLOCKED.
IF THE SELECTED SEVERITY IS INCREASED SO THAT THE DETECTOR
OUTPUT IS THE CURRENT EQUIVALENT TO GREATER THAN 25% REACTOR ;

POWER, WITHOUT BLOCKINO THE IR REACTOR TRIP, THE REACTOR WILL '

TRIP. ANNUNCIATOR 11-B2 "IR HIGH FLUX RX TRIP" ACTUATES ON THE
TRIP.

MALFUNCTION REMOVAL RESTORES THE AFFECTED INTERMEDIATE
RANGE CHANNEL TO NORMAL.

EVENTS: NONE

O
7

1
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NIO7 IR CHANNEL GAMMA COMPENSATION FAILURE

TYPE: ' GENERIC, RV -2 TO +2 DECADES
i
'

A) N35
B) N36

CAUSE: LOSS OF COMPENSATION VOLTAGE
!

|
''

REF: SYSTEM DESCRIPTION

|

| PLT STA: POWER IN INTERMEDIATE RANGE

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED INTERMEDIATE |
RANGE CHANNEL GAMMA COMPENSATION TO FAIL. THE VALUE OF THE

,

| RESULTANT DETECTOR OUTPUT WILL BE DETERMINED BY THE
| SELEGED SEVERITY AND WILL BE INDICATED ON THE FOLLOWING
| EQUIPMENT:

-N35 NEUTRON LEVEL (AMPERES) ON 1PM07J
-N36 NEUTRON LEVEL (AMPERES) ON 1PM07J

| -RATE METER, SELECTED TO AFFECTED CHANNEL, ON 1PM07J
L -IR CURRENT,1NI-35B/36B, ON 1PM05J
| -IR START-UP RATE, INI-35D/36D, ON 1PM05J |

-NUCLEAR POWER RECORDER, INR-45, ON 1PM05J !

IF MALF SET AT >1.1, ANNUNCIATOR 10-C2 "IR CMPSATING VOLT FAILURE"

| ACTUATES.

IF BOTH CHANNELS' OUTPUT ARE DECREASED BELOW THE P-6 LEVEL,
THE SOURCE RANGE LEVEL TRIPS ARE AUTOMATICALLY REACTIVATED
AND HIGH VOLTAGE IS RESTORED TO THE SOURCE RANGE DETECTORS.
IF REACTOR POWER IS GREATER THAN 105 CPS, THE REACTOR WILL TRIP, ;

AND ANNUNCIATOR 11-A2 "SR HIGH FLUX RX TRIP" ACTUATES. |

MALFUNCTION REMOVAL RESTORES THE AFFECTED INTERMEDIATE
RANGE CHANNEL GAMMA COMPENSATION TO NORMAL.

EVENTS: NONE
!
!

O:
.
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NIO8 PR DETECTOR FAILURE

TYPE: GENERIC, RV 0-500 uAMPS

A) N41 UPPER DETECTOR
B) N42 UPPER DETECTOR
C) N43 UPPER DETECTOR
D) N44 UPPER DETECTOR
E) N41 LOWER DETECTOR
F) N42 LOWER DETECTOR
G) N43 LOWER DETECTOR
H) N44 LOWER DETECTOR

CAUSE: DETECTOR FAILURE

REF: SYSTEM DESCRIPTION
-

PLT STA: REACTOR AT POWER

O EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED POWER RANGE
DETECTOR TO FAIL. THE VALUE OF THE DETECTOR OUTPUT WILL BE
DETERMINED BY THE SELECTED SEVERITY AND WILL BE INDICATED ON
THE FOLLOWING EQUIPMENT:

N41 NEUTRON LEVEL (PERCENT FULL POWER) ON 1PM07J
N41 NEUTRON LEVEL (DET CURRENT MICROAMPS) ON IPM07J
N42 NEUTRON LEVEL (PERCENT FULL POWER) ON IPM07J
N42 NEUTRON LEVEL (DET CURRENT MICROAMPS) ON 1PM07J
N43 NEUTRON LEVEL (PERCENT FULL POWER) ON IPM07J
N43 NEUTRON LEVEL (DET CURRENT MICROAMPS) ON IPM07J
N44 NEUTRON LEVEL (PERCENT FULL POWER) ON IPM07J
N44 NEUTRON LEVEL (DET CURRENT MICROAMPS) ON IPM07J
PR 41 DELTA FLUX,1NI-41C, ON IPM05J
PR 42 DELTA FLUX,1NI-42C, ON 1PM05J
PR 43 DELTA FLUX,1NI-43C, ON 1PM05J
PR 44 DELTA FLUX,1NI-44C, ON IPM05J
PR 41 % FULL POWER, INI-41B, ON 1PM05J
PR 42 % FULL POWER,1NI42B, ON 1PM05J
PR 43 % FULL POWER,1NI-43B, ON IPM05J
PR 44 % FULL POWER,1NI-44B, ON IPM05J
LOWER FLUX RECORDER, INR-41, ON 1PM05J
LOWER FLUX RECORDER, INR-42, ON IPM05J
UPPER FLUX RECORDER, INR-43, ON 1PM05J
UPPER FLUX RECORDER, INR-44, ON 1PM05J

O NUCLEAR POWER RECORDER, INR-45, ON IPM05J

9
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M

O WITH THE MALFUNCTION SEVERITY INCREASED AB' VE THE INITIALO
POWER LEVEL, THE INDICATED REACTOR POWER WILL INCREASE FOR
THE AFFECTED CHANNEL. IF THE AFFECTED CHANNEL DIFFERS BY 2%
FROM THE LOWEST CHANNEL POWER, ANNUNCIATOR 10-C4 "PWR RNG
CHANNEL DEV" ACTUATES. IF THE RATE OF CHANGE OF POWER FOR THE
SELECTED CHANNEL IS +5% IN 2 SECONDS, ANNUNCIATOR 10-C3 "PWR '

RNG FLUX RATE RX TRIP ALERT" ACTUATES. ANNUNCIATOR 10-B5 "PWR -

RNG FLUX HIGH ROD STOP" IS ACTUATED AT 103% POWER. IF INDICATED
REACTOR POWER EXCEEDS 109%, ANNUNCIATOR 10-A3 "PWR RNG HIGH
STPT RX TRIP ALERT" IS ACTUATED. IF REACTOR POWER IS GREATER
THAN 50% AND THE AFFECTED CHANNEL CAUSES AN UPPER OR LOWER
DETECTOR OUTPUT RATIO OF 1.02, THE ASSOCIATED ANNUNCIATOR 10-
A4/B4 "PWR RNG UPPER / LOWER DET FLUX DEV HIGH" ACTUATES. THE
INPUT TO THE OVERPOWER DT AND OVERTEMPERATURE DT CIRCUITS
MAY RESULT IN A RUNBACK CONDITION OCCURRING (2/4 COINCIDENCE). ,

THE FOLLOWING ANNUNCIATORS MAY ALSO ACTUATE: 10-A7 " ROD DEV i
POWER RNG TILT" AND 10-C7 " DELTA I LIMITS EXCEEDED". IF INDICATED '

REACTOR POWER EXCEEDS 25% DURING A POWER ASCENSION AND THE ;

PR LOW SETPOINT IS NOT BLOCKED, THEN ANNUNCIATOR 10-A3 "PWR )
RNG LOW STPT RX TRIP ALERT" IS ACTUATED. 1

WITH THE MALFUNCTION SEVERITY DECREASED BELOW THE INITIAL
POWER LEVEL, THE INDICATED REACTOR POWER WILL DECREASE FOR
THE AFFECTED CHANNEL. IF THE AFFECTED CHANNEL DIFFERS BY 2%
FROM THE HIGHEST CHANNEL POWER, ANNUNCIATOR 10-C4 "PWR RNG
CHANNEL DEV" ACTUATES. IF THE RATE OF CHANGE OF POWER FOR THE
SELECTED CHANNEL IS -5% IN 2 SECONDS, ANNUNCIATOR 10-C3 "PWR
RNG FLUX RATE RX TRIP ALERT" ACTUATES. IF REACTOR POWeK IS
GREATER THAN 50% AND THE AFFECTED CHANNEL CAUSES AN UPPER
OR LOWER DETECTOR OUTPUT RATIO OF 1.02, THE ASSOCIATED
ANNUNCIATOR 10-A4/B4 "PWR RNG UPPER / LOWER DET FLUX DEV HIGH"
ACTUATES. THE FOLLOWING ANNUNCIATORS MAY ALSO ACTUATE: 10-A7
" ROD DEV POWER RNG TILT".

MALFUNCTION REMOVAL RESTORES THE AFFECTED POWER RANGE
DETECTOR TO NORMAL.

EVENTS: NONE

10
~



l

NIO9 PR CHANNEL FAILURE

TYPE: GENERIC, RV 0-120% FULL POWER

A) N41 C) N43
B) N42 D) N44

CAUSE: FAULTY GAIN ADJUST

REF: SYSTEM DESCRIPTION

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED POWER RANGE CHANNEL
TO FAIL. THE VALUE OF THE CHANNEL OUTPUT WILL BE DETERMINED BY THE
SELECTED SEVERITY AND WILL BE INDICATED ON THE FOLLOWING EQUIPhENT:

N41 NEUTRON LEVEL (PERCENT FULL POWER) ON IPM07J -

N42 NEUTRON LEVEL (PERCENT FULL POWER) ON IPM07J !

N43 NEUTRON LEVEL (PERCENT FULL POWER) ON IPM07J '

N44 NEUTRON LEVEL (PERCENT FULL POWER) ON 1PM07J
PR 41 % FULL POWER,1NI-41B, ON IPM05J
PR 42 % FULL POWER,1NI-42B, ON IPM05J l

O PR 43 % FULL POWER, INI-43B, ON 1PM05J
'

\v PR 44 % FULL POWER, INI-44B, ON 1PM05J
NUCLEAR POWER RECORDER, INR-45, ON 1PM05J i

WITH THE MALFUNCTION SEVERITY INCREASED ABOVE THE INITIAL POWER
LEVEL, THE INDICATED REACTOR POWER WILL INCREASE FOR THE AFFECTED ;

CHANNEL. IF THE AFFECTED CHANNEL DIFFERS BY 2% FROM THE LOWEST
CHANNEL POWER, ANNUNCIATOR 10-C4 "PWR RNG CHANNEL DEV" ACTUATES. IF
THE RATE OF CHANGE OF POWER FOR THE SELECTED CHANNEL IS +5% IN 2
SECONDS, ANNUNCIATOR 10-C3 "PWR RNO FLUX RATE RX TRIP ALERT" |
ACTUATES. ANNUNCIATOR 10-B5 "PWR RNG FLUX RIGH ROD STOP" IS ACTUATED
AT 103% POWER. IF INDICATED REACTOR POWER EXCEEDS 109%, ANNUNCIATOR -
10-A3 "PWR RNG HIGH S'IFT RX TRIP ALERT" IS ACTUATED. IF INDICATED
REACTOR POWER EXCEEDS 25% DURING A POWER ASCENSION AND THE PR LOW
SETPOINT IS NOT BLOCKED, THEN ANNUNCIATOR 10-A3 "PWR RNO LOW STirr RX
TRIP ALERT"IS ACTUATED.

.

WITH THE MALFUNCTION SEVERITY DECREASED BELOW THE INITIAL POWER
LEVEL, THE INDICATED REACTOR POWER WILL DECREASE FOR THE AFFECTED
CHANNEL. IF THE AFFECTED CHANNEL DIFFERS BY 2% FROM THE HIGHEST
CHANNEL POWER, ANNUNCIATOR 10-C4 "PWR RNG CHANNEL DEV" ACTUATES. IF
THE RATE OF CHANGE OF POWER FOR THE SELECTED CHANNEL IS -5% IN 2
SECONDS, ANNUNCIATOR 10-C3 "PWR RNG FLUX RATE RX TRIP ALERT"
ACTUATES.

MALFUNCTION REMOVAL RESTORES THE AFFECTED POWER RANGE CHANNEL TO
NORMAL.

EVENTS: NONE

I1
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nil 0 INCORE MONITORING SYSTEM FAILURE

TYPE: GENERIC, RV 0-100% = DETECTOR RANGE
'

A) DETECTOR A
B) DETECTOR B
C) DETECTOR C
D) DETECTOR D
E) DETECTOR E
F) DETECTOR F

CAUSE: DETECTOR FAILURE

REF: SYSTEM DESCRIPTION I

.

PLT STA: INCORE MONITORING SYSTEM IN OPERATION |
|

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED INCORE

O' MONITORING SYSTEM DETECTOR TO FAIL. THE DETECTOR OUTPUT
VALUE WILL BE DETERMINED BY THE SELECTED SEVERITY. MOVING
THE DETECTOR TO ANOTHER POSITION WILL NOT CAUSE A CHANGE IN
THE DETECTOR OUTPUT.

MALFUNCTION REMOVAL WILL RESTORE THE FAILED DETECTOR TO
NORMAL.

.

EVENTS: NONE

O
12

i



.-

Nill STUCK INCORE DETECTOR

TYPE: GENERIC, RB

A) DETECTOR A
B) DETECTOR B
C) DETECTOR C
D) DETECTOR D
E) DETECTOR E
F) DETECTOR F

CAUSE: CABLE DAMAGE

REF: SYSTEM DESCRIPTION

.

PLT STA: INCORE MONITORING SYSTEM IN OPERATION

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED DETECTOR TO
- /^) STICK IN THAT POSITION. THE DETECTOR READOUT WILL REMAIND CONSTANT AS THE DETECTOR STOPS MOVING. THE OPERATOR WILL BE |

UNABLE TO EITHER INSERT OR WITHDRAW THE AFFECTED DETECTOR.
'

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED DETECTOR
CABLE TO NORMAL.

EVENTS: NONE
.

O
13



_. . . .- . - _ . = .. -

i
'

:
|

|

nil 2 LEAK INTO GUIDE TUBE FOR INCORE DETECTOR
.

TYPE: DISCRETE, NRV 0-10 GPM @ 400 PSID

CAUSE: GUIDE TUBE FAILURE (L5)

REF: SYSTEM DESCRIPTION
I

PLT STA: REACTOR AT POWER j

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE REACTOR COOLANT !

SYSTEM TO LOSE MASS THROUGH THE INCORE INSTRUMENTATION
GUIDE TUBE. THE RATE OF MASS LOSS WILL BE DETERMINED BY THE
SELECTED SEVERITY. WHEN A HIGH LEVEL IS DEVELOPED IN THE DRAIN
HEADER FOR THE 10 PATH TRANSFER DEVICE, AN ALARM ON IPM08J
WILL BE ACTUATED AND A LAMP WILL BE ILLUMINATED. ANNUNCIATOR
1-B2 "CNMT DRAIN LEAK DETECT FLOW HIGH" ACTUATES.

THE SIMULATOR MUST BE RESET TO REMOVE THIS MALFUNCTION.

EVENTS: NRC IN 87-44

|
l

|

.

O
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SSINS No.: 6835
IN 87-44

UNITED STATES
NUCLEAR REGULATORY COMMISSION SEP21gn

OFFICE OF NUCLEAR REACTOR REGULATION *^
WASHINGTON, D.C. 20555

September 16, 1987

NRC INFORMATION NOTICE NO. 87-44: THIMBLE TUBE THINNING IN WESTINGHOUSE
REACTORS

.

Addressees:

All pressurized water reactor. facilities employing a Westinghouse nuclear
steam supply system (NSSS) holding an operating ifcense or a constructionpermit.

Purpose:

This information notice is being provided to alert addressees to potential '
problems resulting from thimble tube thinning in Westinghouse reactors. It

'

is expected that recipients will review the information for applicability
to their facilities and consider actions, if appropriate, to avoid similarproblems. However., suggestions contained in this information notice do not
constitute NRC requirements; therefore no specific action or written response 1

is required. |
'

Description of Circumstances:

During the recent refueling outage at North Anna Unit 1, eddy current (EC)
testing identified wall thinning on approximately 23 out of 50 thimble tubes.
The wall degradation' occurred on the thimble tubes just above the lower core
plate, between the lower core plate and the fuel assembly guide tubes. Several
thimble tubes with greater than 35% wall thinning were identified, with one
thimble tube thinned as such as 49%.

Discussion:

The movable incore neutron detectors travel within retractable thimble tubes.
The thimble tubes normally extend (as indicated in Attachment 1) from a 10 path
transfer device, through the seal table, through the bottom of the reactor
vessel, and into selected fuel assemblies. The thimble tubes are supported
by guide tubes within the lower vessel region and the fuel assemblies, and
by high pressure conduits between the reactor vesse.1 and the seal table.

The thimble tubes are sealed at the leading (reactor) end, but are open at the
10 path transfer device to allow insertion of an incore neutron detector.

O
8709100056'
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Mechanical high pressure seals, located at the seal table, are used to seal
the area between the thimble tube and the high pressure conduit. This seal
serves as a reactor coolant system (RCS) pressure boundary since the area
between the thimble tube and the high pressure conduit is at RCS pressure.
Consequently, a leak in a thimble tube results in degradation of the RCS
pressure boundary by creating a path for reactor coolant to bypass the
mechanical seal. In order to halt the flow of leaking reactor coolant,
the manual isolation valve must be closed.

-

As indicated the thimble tubes,are_ supported over most of their length.
However, a sm,all portion of'.the thimble tube is directly exposed to RCS''''

iandth}ebottomofthefuelassembly.. flow.' ,Jhis expose,d portion is between the top of the lower core plateThis region is approximately 18.4
.to 34.8 mm in length, depending o

_..f. low-induced vibratfon on thi's _ex.n .the reactor. type .It"is believed.7.hatJposed portion causes' fretting at'the'/
adjacentguide. tubes,."{

.Un3etected.thinninglo a..tTim61e tube cou[
. non-isolable leak.and a correspondi~ng'los.1d_ lead to the 'dsTelopment-'of a7

.

s of reactor coolant As discussed
previously, the manual isolation valve would have to be closed to halt the
flow of leaking reactor coolant. The leaking coolant may create an environ-
ment in the vicinity of the isolation valves too hazardous for personnel toenter.

Leaking thimble tubes could result in degradation of the.incore neutron moni-
toring system. If not isolated, reactor coolant from leaking thimble tubes
can flow into the 10 path transfer device, allowing coolant to flood the other
thimble tubes originating from that device. This could result in rendering
inoperable more than ,just the leaking tube.

In addition to North Anna Unit 1, incore thimble' tube thinning and leakage
has been detected at facilities in France and Belgium. In this country,
leaks in thimble tubes are known to have occurred at Salem Unit 1. In
Licensee Event Report (LER) 81-028, Public Service Electric & Gas Co. (PSE&G).

reported that three incore thimble tubes were known to have developed leaks
because of fretting. One of these leaks resulted in the flooding of all six
10 path transfer devices, partially or completely flooding all the thimble

, tubes in the reactor. In addition, thinning has been detected on the Farley
thimble tubes.

At North Anna Unit 1, the proposed corrective action was to retract selected
thimble tubes approximately 2 inches. This would move the thinned area out
of the region of high turbulence. In addition, the thimble tube that experi-
enced the most degradation will be taken out of service by closing the corre-
sponding isolation valve.

O

- - . _



. . - . . . - - - - . - . _ . - - _ - . . - - _ . . . . - - _ _ . . _ _ - -. _.

, |-

<
,

i

i
'

IN 87-44s
1September 16, 1987; O Page 3 of 3'

No specific action or written response is required by this information noti
4
'

If you have any questions about this matter, please contact the Regionalce.
Administrator of the appropriate regional off. ice or this office

.

; .

i
>

!

Charles E. Rossi, Director*

Division of Operational Events Assessment
-

! Office of Nuclear Reactor Regulation
<

~

<

Technical Contact: Jack Ramsey, NRRj
(301) 492-9081i-

'

1

4

Attachments:'

1.
Typical Westinghouse Incore Neutron Monitoring System2. List of Recently Issued NRC Information Notices

'

i
i

!
'
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

RD01 ROD DRIVE M-G SET TRIP

RD02 DROPPED ROD

RD03 DROPPING ROD

RD04 ROD EJECTION ,

RDOS STUCK ROD

RD06 RODS FAIL TO MOVE

RD07 UNCONTROLLED ROD MOVEMENT

RD08 DRPI - DATA CABINET FAILURE
'

RD09 AUTO ROD SPEED CONTROLLER FAILURE

RD10 FAILURE IN LOGIC CABINET

O. RD11 POWER CABINET FAILURE )
RD12 ROD STOPS FAIL

RD13 DRPI - OPEN OR SHORTED COIL

|

.

O
1
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RD01 ROD DRIVE M-G SET TRIP

TYPE: GENERIC, RB

*

A) 1 A M-G SET
B) IB M-G SET

CAUSE: FAULTY ACTUATION OF SH-TR RELAY

REF: 20E-1-4030 RD01
20E-1-4030 RD02
20E-1-4030 RD10

PLT STA: REACTOR AT POWER
.

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED M-G OUTPUT
BRKR TO TRIP OPEN. ANNUNCIATOR 10-D8 " ROD DRIVE M/G SET
TROUBLE" ACTUATES. IF THE OTHER M-G SET IS NOT ON-LINE, THEN THE

D)
/~ RODS FALL INTO THE CORE INITIATING A REACTOR TRIP ON A NEGATIVE

FLUX RATE. THE M-G SET BREAKER CANNOT BE RECLOSED WHILE THE
MALFUNCTION IS STILL ACTIVE.

MALFUNCTION REMOVAL RESTORES THE SELECTED M-O SET TO ;
'NORMAL OPERATION.

EVENTS: 1) OE 1780
2) LER 20-02-88-031

0
2
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OE 1780 STEPHENSON
(APC) 14-JUL-86 12:30 PTSubject: WESTINGHOUSE MODEL #727 MOTOR-GENERATOR SETUNIT:

JOSEPH M. FARLEY UNIT 2
DOC NO/LER NO:

LER 86-007-00
EVENT DATE:

6/8/86
NSSS/A-E:

WESTINGHOUSE /BECHTEL/SCSIRATING: .

860 MWE

DATE OF COMMERCIAL OPERATION:7/30/81

SUPPLEMENTAL DESCRIPTION:

WESTINGHOUSE MODEL #727 MOTOR-GENERATOR SET

EVENT-DESCRIPTION: *

'ON 6-8-86, WHILE OPERATING AT 81% POWER,
HIGH NEGATIVE FLUX RATE. A REACTOR TRIP OCCURED ON

TRIP REVEALED THAT BOTH MOTOR-GENERATOR (MG) INVESTIGATION INTO THE CAUSE OF THE REACTOR#727) SETS

CAUSING A LOSS OF POWER TO THE CONTROL ROD DRIVE MECHANISUPPLYING POWER TO THE CONTROL ROD DRIVE SYSTEM MALFUNC(WESTINGHOUSE MODELTIONED,

THIS ALLOWED ALL THE CONTROL RODS TO FALL INTO THE CORE RESULSM GRIPPERS.
A HIGH NEGATIVE FLUX RATE. TING IN

IMMEDIATELY AFTER THE TRIP,O
RUNNING WITH ITS OUTPUT BREAKER CLOSED BUT THE MG SET WAS GENERATINGIT WAS FOUND THAT THE 2A MG SET WAS STILLNO OUTPUT VOLTAGE.

THE 2B MG SET WAS RUNNING BUT ITS OUTPUT BREAKERWAS OPEN.

WHICH SHOULD HAVE CAUSED ITS OUTPUT BREAKER TO OPENFURTHER INVESTIGATION REVEALED THAT THE 2A MG SET HAD LOST ITSFIELD,BREAKER, HOWEVER, THE OUTPUT
DID NOT OPEN DUE TO A LOOSE PLUNGER SCREW ON AN

..

AUXLIARY RELAY OF THE DIRECTIONAL OVERCURRENT RELAY (IRV)(WESTINGHOUSE TYPE IRV-2 STYLE NUMBER 290B089A09A) ON THEOF THE 2A MG SET, WHICH CAUSED THE IRV TO BE INOPERABLE"C" PHASE

CAUSE FOR THE LOSS OF FIELD OF THE 2A MG SET HAS NOT BEEN DETERMINEDA REGULATOR BOARD WHICH COULD HAVE CAUSED THIS PROBLEM HAS BEEN SENT
THE EXACT.

TO WESTINGHOUSE FOR TESTING.
.

bv
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.
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THE 2B MG SET SHOULD NOT HAVE TRIPPED. HOWEVER. IT WAS FOUND THAT APLUNGER ON AN AUXILIARY RELAY OF THE IRV ON THE "C" PHASE OF THE 2B-

MG SET WAS OUT OF ADJUSTMENT.
( CLOSED IMPROPERLY DUE TO RESIDUAL MAGNETISM. ALLOWING THE AUXILIARY RELAY TO REMAINTHE CLOSED AUXILIARY'

RELAY CAUSED THE IRV TO LOSE ITS DIRECTIONAL CHARACTERISTICS AND
CAUSED THE IRV TO ACTUATE MORE RAPIDLY THAN NORMAL. THEREFORE.
WHEN THE 2A MG SET STOPPED GENERATING AND THE 2B MG SET ASSUMED THE

;

FULL LOAD, THE IRV ON THE "C" PHASE OF THE 2B MG SET CAUSEO THE 2B
MG SET OUTPUT BREAKER TO OPEN. ,

'

DURING SUBSEQUENT INVESTIGATION, IT WAS FOUND THAT THE ADJUSTMENTS OF
THE AUKULIARY RELAY OF THE IRV'S ON THE MG SETS IS SET AT THE iFACTORY.

THE TECHNICAL MANUAL FOR THE MG SETS DOES ADDRESS '

CHECKING OF THESE AUXILIARY RELAYS ON THE IRV'S IN THE
TROUBLESHOOTING SECTION BUT IS NOT MENTIONED AS A ROUTINE PREVENTIVE

|MAINTENANCE TASK.

.

CORRECTIVE ACTION:

IN ORDER TO PREVENT RECURRENCE OF THIS TYPE OF EVENT, THE IRV'S ON
ALL MG SETS AT FNP HAVE BEEN CHECKED AND RE-ADJUSTED AS REQUIRED.
APPROPRIATE PROCEDURES WILL BE REVISED TO INCLUDE THE ADDITIONAL -
TASKS NECESSARY TO CHECK THE AUXILIARY RELAYS ON THE IRV'S.

Information Contact:LON BRADSHAW, 205-899-5156 EXT.3513

O
i
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LICENSEE EVENT REPORT (LER)
'

Facility Name (1) Form Rev J.0
Docket Number (2) _Paae i11* _

bo 9|101 Sl 010101 il 51 7 1g Title (4) Reactor Trip Due to Negative Rate trip as a Result of Rod Control System loss of Power.

Event Date (5) LER Number 161 Rgort Date (7) OtherFacilitiesInsplygd,th
Month Day Year Year p/,/,/ Sequential /j/ Revision Month Day Year Facility Names

Docket NumbtI11).j/f
/// Nt r /// Number

._

NONE 01 51 01 OLDLI.L
11 1 01 5 si e el e 013f1 01 0 1|1 il a el e 01510101 nl I _L

~ -

OP N M THIS REPORT IS SUBMITTED PUR$UANT TO THE REQUIREE NTS OF 10CFR
"* ' * '' * "' '''MODE (9)

1 20.402(b) 20.405(c) _.L 50.73(a H2)(iv) __ |73.71(b)
-

_

POWER
_ 20.405(a)(1)(i) 50.36(c)(1) _., 50.73( a H 2 H v) TL7t(ci.__.

LEVEL _

__ 20.405(a)(1)(li) 50.36(c)(2) _ 50.73(a H 2 H vii ) _ Other (specif y0|s!e
_ 20.405(a H 1)(i t i) _ 50.73(a H Z H 4 ) 50.73(aH 2)(viilH A) in Abstract

_

(101
_

; /////////////////,/,///////,/ _ 20.405(a)(1)(Iv) _ 50.73(aH2)(ii) _ 50.73(aH2H viillf 8) below and in
| /////////////////' ///////// _ 20.405(a)(I H v) _ 50.73(aH2H iii) _ 50.73(a H 2)(x) Text)y

f

| LICENSEE CONTACT FOR TNIS LER f12)
-.

Name
TELEPHONE NUPSLR

AREA CODE
C. Wienand. Technical Staff Enaineer Ext. 2492 ei1 15 41 51 si l 2] 3| O Li

COMPLETE ONE LINE FOR EACH COMPONEN FAILURE DESCRISED IN THIS REPORT f13)
'

CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE ' CAUSE SYSTEM COMPONENT MANUFAC- REPORiaetE //////

,_

TURER TO NPRDS TURER TO NPROS h//
1 1 I I I I I I I I I I I I #'f///>/
I l i I l I l | I I I I I i

__ $$Ifff
g SUPPLEMENTAL REPORT EXPECTED (14) Espected M_2 nth | Dr.y | tear

|

Subalssion
|

lyes (If ves. camel te EXPECTED S M SSION DATE) X | NO **(t l L. |_
ABSTRACT (Limit to 1400 spaces, i.e. approximately fifteen single-space typewritten lines) (16)

j
!

At 1307 on November 5,1988 during Rod Control (RD) System troubleshooting, the 28 Motor Generator (M/G)
set's RV A relay (which was oscillating) was isolated to replace a blown fuse. This resulted in a inst
of excitation to the 28 M/G set and the 2A N/G set was demanded to carry the entire RD System Load. The

{
2A M/G set's overvoltage relay (IH) was picked up, resulting in a total loss of power to the RD system. i

At 1308 a reactor trip due to a negative rate trip on all Nuclear Instrumentation System power range
channels occurred. The cause of this event is an incorrect 1H relay setting due to conflicting
information in the Technical Manual. The immediate corrective actions taken were to reset the IH relay,
replace the blown fuse, and to simulate the identical conditions that led to the trip (verifying that tha
incorrect relay setting was the cause). The IH relays for each M/G set of both units have been veriiled
at the correct setpoints. All future relay settings will be given by M/G output voltage. Testino of 'ha
M/G set setpoints will be performed during each refueling outage. There have been orevious occurrences
of Rod Control System perturbations that resulted in a reactor trip. Previous corrective actions are not
applicable to this event.

|

t

2368m(112888)/35

i

_,



LICENSEE EVENT REPORT (LERI TEXT CONTINUATION Form R., i lFACILITY NAME (1) DOCKET NUMBER (2) LER NUtGER (6)
race _ U) _Year /// Sequential /// RevisionBraidwood Unit 2 j j

'
/// Number /j//j

Number _

0151010 l 0 l di 51 7 8|8 _ 013| 1 . o| o o| z gp ,9 g| TEXT Energy Industry Identification System (EIIS) codes are identified in the tent as [xx]

A. PLANT COIm!TIOftS PRIOR TO EVENT:

Unit: Braidwood 2: Event Date: November 5. 1988; Event Time: 1108:

Mode: 1 - power Operation; Rx Power: 88%;

RCS (A8] Temperature / Pressure: 582 degrees F/2242 psig

8. DESCR!pTION OF EVENT:

There were no structures, systems, or components inoperable at the beginning of the event that contributed to
1

I
the event.

At 1307 on November 5,1988 Besidwood Station Unit 2 was in Mode i operating at soproxiately 88% oower.
During normal operating rounds it was observed that the Rod Control Systems (RD) (AA) 28 M/G set IRv A
directional current relay's moving contact was oscillating between the stationary contacts. A NueJear Work
Request (NWR) was written to troubleshoot the oscillating contact; troubleshooting was in progress.at I nfl1
The Operational Analysis Department (OAO) was performing troubleshooting on the 28 M/G set and discovered a
blown fuse (22FU). Subsequent discussions between OAD and licensed operators on duty resulted in the
decision to isolate the IRV A relay when replacing the fuse. This would prevent a voltage spike which ranid
potentially trip the 28 M/G set offline. At the time, isolating the IRV A relay was considered 'n be tha
most cunservative method because it did not involve taking the 28 H/G set offilme. At 1308 the TRY A ratav
was isolated which caused the 2R relay to dropout opening up the contacts. causing a loss of enitat inn
current to the voltage regulator. With a loss of excitation current, the 28 M/G set could not carry any
load, therefore, the 2A M/G set was demanded to carry the entire Rod Control System load. Upon assumina 'h.

entire system load, the 2A N/G set's exciter current rose to a point such that overvoltage relay (IH) was
,

picked up, resulting in the 2A M/G set's output breaker opening. Although the IH relay is called an
overvoltage relay it really senses exciter current. The opening of the breaker resulted in a total lots af

ipower to the Rod Control System which resulted in th elease of all 53 Rod Control Cluster Assemblies
(RCCA's). The release of all RCCA's resulted in an automatic reactor trip due to a negative rate trip on all
four of the Nuclear Instrumentation System (NIS) (IG) power range channels.

The licensed operators on duty performed a safe shutdown following station procedures. and stable ennditinas~

were achieved by 1330.

Although a potential problem with the 28 M/G pet was being investigated, the 28 M/G set itself was noe =hl=
and was sharing half of the Rod Control System Load with the 2A M/G set. However, the troubleshoniing nf the
28 M/G set did contribute to the initial cause of the event.

The appropriate NRC notification via the ENS phone system was made at 1d56 pursuant to 10CFR50.7HbHZv iii.

This event is being reported pursuant to 10CFR50.73(a)(2)(ivl - any event sr condition that resulta<t in
manual or automatic actuation of any Engineered Safety Feature, including the reactor' protection system.

Y
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C. CAUSE OF EVENT:

Each of the M/G sets is designed to be capable of carrying the entire Rod Control System load by itself.
The cause of this event is the failure of the 2A M/G set to carry the entire Rod Control System leerf.
Subsequent investigations by 0AD discovered that the IM relay, which provides overvoltage protection. was
set at a conservatively low value. The normal operating voltage of the M/G sets are 260 volts plus nr
minus 5 volts. The relay was set to pick up at approximately 260 volts. Consequently, a very smart
voltage rise was enough to trip the 2A N/G set offline. The intermediate cause of this event -as en
incorrectly set overvoltage relay. The root cause of this event is conflicting information, regarding
the setting of this relay, reported in the Technical Manual governing the M/G sets (2702/186 book 4;
Westinghouse Shop Order 82-5-988). One section of the manual indicates a setting of 3.0 amps for the
pickup of the 1H relay. Another section of the manual indicates that the setting should be for 280
volts. Unfortunately, 3.0 amps does not convert to 280 volts, rather, 3.0 emps develops to a voltaa.
setting of approximately 260 volts. The 2A M/G set overvoltage relay was checked by OAD and was found
set at 3.05 amps the setting for 280 volts was determined to be 3.65 amps.

D. SAFETY ANALYSIS:
.

| This event had no effect on the safety of the plant or the public. All systems operated as designe .
! There would not have been any safety consequences if this event had occurred under more severa

conditions. The worst case conditions would be the Unit operating at 100% power: the plant response
7 would have been the same.
' O

k E. CORRECTIVE ACTIONS:

The insiediate corrective actions taken were to reset the 2A M/G set overvoltage relay (IM) such tha' 6+

would pickup at the correct value of 280 volts. replace the blown fuse that was found in the 28 M/G tat
circuitry, and to simulate the identical conditions which led to the trip. The simulations involva'l
recreating the conditions to verify that the M/G set with a correct overvoltage setting would be ahla tn

j carry the Rod Control System load. The resulting trials showed that the incorrect relay setting was the
cause of the reactor trip. The overvoltage relays for each M/G set of both units have been rechecked and
are at the correct setpoints.

Actions to prevent recurrence include having Production Services Department to validate that all future
relay setting orders for these relays be given by M/G output voltage. This wl11 be tracked to camplatian

| by Action Item 457-200-88-18501. Station Technical Staff will ensure that testing of the M/G se'
setpoints is performed during each refueling outage. This will be trocked to completion by Act. inn item
457-200-88-18502.

F. PREVIOUS OCCURRENCES:

| There have been previous occurrences of Rod Control System perturbations that resulted in a read o
'

!l trip. The corrective actions were implemented addressing both root and contribu ng causes. Previons (
corrective actions are not appilcable to this event.

G. COMP 0NENT FAILt)RE DATA:
,

i This event was not the result of component failure, nor did any components f all es a result of this aven'.

(

f
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RD02 DROPPED ROD

TYPE: GENERIC, RB |

NOTE: MALFUNCTION ENTERED AS "RD02D02"
i

SB A ROD D2 CB A ROD H6 |
SB A ROD B12 CB A ROD H10 |

'SB A ROD M14 CB A ROD F8
SB A ROD P4 CB A ROD K8
SB A ROD B4 CB B ROD F2 ,

'SB A ROD D14 CB B ROD B10
SB A ROD P12 CB B ROD K14
SB A ROD M2 CB B ROD P6
SB B ROD G3 CB B ROD B6
SB B ROD C9 CB B ROD F14
SB B ROD J13 CB B ROD P10
SB B ROD N7 CB B ROD K2 -

SB B ROD C7 CB C ROD H2
SB B ROD G13 CB C ROD B8
SB B ROD N9 CB C ROD H 14
SB B ROD J3 CB C ROD P8
SB C ROD E3 CB C ROD F6

% SB C ROD C11 CB C ROD F10
SB C ROD L13 CB C ROD K10
SB C ROD N5 CB C ROD K6
SB D ROD C5 CB D ROD D4
SB D ROD E13 CB D ROD M12
SB D ROD N11 CB D ROD D12
SB D ROD L3 CB D ROD M4
SB E ROD H4 CB D ROD H8
SB E ROD D8
SB E ROD H12
SB E ROD M8

CAUSE: STATIONARY GRIPPER COIL FAILURE

REF: SYSTEM DESCRIPTION j

PLT STA: ALL CONTROL RODS WITHDRAWN FROM ROD BOTTOM |

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED CONTROL RODO STATIONARY GRIPPER COIL TO FAIL. THIS CAUSES THE AFFECTED

3
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CONTROL ROD TO DROP RAPIDLY INTO THE CORE AND ANNUNCIATOR 10-
E6 " ROD AT BOTTOM" ACTUATES WHEN THE ROD IS ON THE BOTTOM. THE
AFFECTED CONTROL ROD'S ROD BOTTOM LED WILL BE ILLUMINATED.

REACTOR POWER WILL DECREASE AS THE DROPPED CONTROL ROD
ADDS NEGATIVE REACTIVITY TO THE CORE WHICH WILL DECREASE Tave.
THE CONTROL RODS WILL WITHDRAW IN AUTO TO RECOVER Tave AND
MATCH IT WITH T,er. THE ROD STEP COUNTERS AND ROD SPEED METER,
ISI-412, IN ADDITION TO THE ROD DIRECTION LAMPS, WILL INDICATE THE
CONTROL ROD MOTION. ANNUNCIATOR 10-A7 " ROD DEV POWER RNG
TILT" WILL ACTUATE. ANY ATTEMPT BY THE OPERATOR TO RELATCH
AND WITHDRAW THE AFFECTED CONTROL ROD, WHILE THE
MALFUNCTION IS ACTIVE, IS UNSUCCESSFUL. AT POWER, CERTAIN RODS
MAY CAUSE A NEGATIVE RATE TRIP.

MALFUNCTION REMOVAL RESTORES THE FAILED CONTROL ROD
STATIONARY GRIPPER COIL TO NORMAL.

-

EVENTS.1) DVR 06-02-87-004
2) LER 20-02-88-009

O
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$ TRACT (Limit to 1400 spaces, i s, apprealantely fiftYiun Submission
Date 05) |g |gj

At 0340 en May 30, Ig88, while withdrawing Centrol Been single-space typewritten lines)-(16)
by the release of rods in Shutdown Banks C O

E, and Group 2 Rods in Shutdown Bank A and Centro 1 Bankank Reds, an urgent and non-urgent alarm occurred followed
J

C.
At 0406 the reacter was manually tripped.

. .

Electric Room (MER) Ventilation Fan.This failure caused the temperature of the Rod ControlThe root cause of this event was the failure of a misc ll
s A and

increase to the Thermal Overload protection setpoi t e aneous

the power supplies which resulted in the rods beingActuation of the Theresi Overload Protection de enpower cabinets to
n.

released. ergized-

Temporary cooling fans were installed in the PER until th
revistens are being processed to specify the personnel to be ventilation fan repairs were completed.inoperable.

Temperature within the limits of the power suppliesThis should allow appropriate actions to be taken ine notified should the ventilation system become
Procedurai

a timely manner to maintain MER AmbientVentilation System to verify
been no previous occurrences.its adequacy in cooling during the summer months will be performedAdditionally, an analysis and evaluation of the HER

.

There have.

(
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LICENSEE EVENT REPORT f LER) TEXT CONTINUATION
FACILITY NAME (1) DOCKET NUPSER (2) LER NUPSER f 6) Pace (1)

.
j/,/j/ Sequential /// RevisionYear

fj/j/// Number // Number
_ BraidwonL_ynit 2 0 l 5 1 0 1 0 1 0 l dl El 71 a l 8 - 01019 - 01 0 01 2 0F 01 3L

| TEXT Energy Industry Identification System (E!!$) codes are identified in the text as (xx)
%

A. PLANT COPSITIONS PRIOR TO EVENT:
]

IUnit: Braidweed 2 : Event Date: Maw 30. 1988 ; Event Time: .0406
MODE: Z_ - Startuo ; Rx Power:_Q1_; RCS (AB) Temperature / Pressure: 558 Dearers F/2233 esto

B. DESCRIPTION OF EVENT:

The Miscellaneous Electric Room (MER) ventilation fan 2VE01C (VL] was inoperable at the beginning of this event
and which contributed to the severity of the event.

At 033C on May 30, 1988, mode change checklist 2BvGP 100-2T2, was completed. All shutdown banks were fully
withdrawn, Soron Concentration was 884 ppe, and the estimated critical position was control bank D at 105 steps.

At 0343 rod control was placed in manual mode and control banks were withdrawn in overlap. At 0348 control bank
A was fully withdrawn, control bank B was being withdrawn to 116 steps, and control bank C was being withdrawn
to step 1.

Although the unit was administrative 1y in Mode 2, it was actually suberitical with a K,ggggggy,ofapproximately 0.98.
|

At 0348, while withdrawing control bank rods, ars urgent and non-urgent alarm occurred followed by the rele ase of
the rods in shutdown banks C, D, E, and the rods in Group 2 of Shutdown Bank A and the rods in group 2 of '

control banks A and C.

At 0406 the reactor was manually tripped due to the operational condition of the Rod Control System. All eidswere fully inserted, and safe shutdown was accomplished.

Operator actions neither increased nor decreased the severity of the event.

The appropri Me NRC notification via the ENS phone system was made at 0432 on May 30, 1988 pursuant to
10CFR50.72(bs(2)(ii).

This event is being reported pursuant to 10CFR50.73(a)(2)(iv) - any event or condition that resulted in manual
or automatic actuation of any engineered safety feature, including the reactor protection system.

C. CAUSE OF THE EVENT

The intermediate cause of the event was a trip of the Main and Auxiliary Rod Control Power Supplies (AAl of the
af fected power cabinets. The root cause of the event was the inoperability of the 2VE01C Ventilation Fan which '

resulted in high ambient temperatures in the MER, where the rod control power cabinets are located. The
affected power supplies are rated for a maximum ambient temperature of 104~ degrees (deg) F. The room j
temperature at the time of the event was approximately 100 deg F. It is estimated that inside the cabinet. and i
at the level of the power supplies, the temperature was as high as 110 deg F. The power supplies are equipoed
with thermal and electrical overload protection. Both of these circuits will trip when the temperature exceeds
a preset value. The thermal circuit will reset by itself when the temperature drops to an acceptable level, and
the electrical trip is reset by removing power to the supply..

When the electrical trips were reset and the temperatu<e had cooled to below 95 deg F, the system was restored
to normal.

O
2160m(062188)/e3
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D. SAFETY ANALYSIS:

There were no safety consequences as a result of this event. 'All equipment operated as designedtrip war a conservative r.clon. The manual
Under worst case conditions, operating at 100% power will all rods fully

.

withdrawn, there would still have been no safety consequences as the reactor would have automatically tripp d
and safe shutdown would have been accomplished using plant procedures. e

section 15.4.3 of the Final Safety Analysis Report, " Rod Cluster Control Assembly Misoperation". Additionally, this event is described in
E. rnaarrTIVE ACTIONS:

Immediate corrective actions were to repair ventilation fan 2VE01C and install temporary cooling fans in the HER
.

Actions taken to prevent recurrence include revising Operating Rounds procedures Bw0P 199-A53 and Bw0P 199 A41which monitor MER Temperature.
whenever the MER Temperature exceeds 95 deg F.The purpose of this change is to inform the Technical Staff Nuclear Group -

,

manner to maintain MER ambient temperature within the design limits of the power supplies.This will allow appropriate actions to be taken in a timely
revisions will be tracked to completion by action item numbers These procedure

respectively. 457-200-88-08701, and 457-200-88-08702,

In addition, procedures DwAP 0-34-A3, and SwAR 0-31-A3, will be revised to include notifying the Technical Staff
Meeting Ventilation and Air Conditioning Group (MVAC) System Test Engineer whenever the 2VE01C fan becomes
inoperable. These will be tracked to completion by item numbers

( respectively. 457-208-88-08703, and 457-200-88-08704,

Although the 2VE01C fan was responsible for the high ambient temperature in the MER that lead to this event
siellar event could happen even though the fan was operating properly. The MER is cooled by outside air, and

,a

therefore the room can be only as cool as the outside temperature. With the possibility of summertime
temperatures reaching 95 deg or higher, the trip setpoint of the power supplies could again be reached.
Therefore, an evaluation of the HER Ventilation System to verify its adequacy in cooling the MER during thesuusner months will be performed. This will be tracked to completion by item number 457-200-88-08705.

F. PREVIOUS OCCunerNCES:

There have been no previous occurrences of a reactor trip as the result of excessive ambient temperatures in the
HER.

G. COMPONENT FAfItMr DATA:

MANUFACTURER IDENCLATURE FODEL NUPSER MFG PART NUPSER

Westinghouse Relay, Overload reone AA33A

O
2160m(061388)/A4
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CONTROL R00 0-2 DROP 7ED DUE 70 BLOWN FUSE
i lor o 7 |

| EVENT DATE DIR NUMBER _ REPORT DATE
""g // SEQUENTIAL // REVIS!0N' //

( JNTH DAY YEAR STA UNIT YEAR // NUMBER / NUMBER MONTH DAY YEAR 2 i
'

POWER

0 11 il 1 al 7 of 6 Ol 2 81 7 - 01 of 4 - 010 pl 1 11 6 81 7 0 10 11 f
CONTACT FOR THf5 DIR

NAME
TELEPHONE NUMBER

AREA CODE

T. Schutter. Attistant Technical Staf f Sunervisor Ext. 2244 8 | 1 i$ 2 | 1 | 4 1-| 5 lala| 1
COMPLETE ONE LINE FOR EACH COMPONEN FA LURE DESCRIBED IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE
TURER TO NPRDS TURER TO NP901

X AlA Fl Ul ' A 11 15 16 Y l l | 1 | 1 I
l | I I l | I I | | | |

$UPPLEMENTAL REPORT EXPECTED MONTH DAY YEAR

_ SUSMISSION

l YES fif vet. enmalete EXPECTED SUaMf15f0N DATEt i NO i |
3

|TEXT '

- .

A. PLANT CONDfff0NS PRIOR TO EVENT;

MODE _2 _ - startun Rx Power n RCS (A8] Temperature / Pressure tsa*F/2215 niin

] 8. DESCRIPTION OF EVENT:

G
At 0942 hours on 01-31-57, wntle in Mode 2 at 31 power the Shutdown Bank A control rod (RD)(AA)
corresponding to core location D-2 fell from 225 steps (fully withdrawn) to RS (rod at bottom zero steps)
as indicated by the Digital 110d Posttton Indication (PI) display (RD). It was determined that the control
rod actually dropped (not a PI display error) based on power decrease to 1%. The unit N50 stablitzed the
unit at 17, power and troubleshooting of the RD system was started via Nuclear Work Request B41040. There
were rio components or systems that were inoperatle at the beginning of the event which contributed to the
event.

C. CAUSE OF EVENT

Fuse FU7 in the 1AC Rod Control Power Cabtnet 2RD06J was found blown. This fuse supplies Phase A
Stationary Grapper power for power cabinet rod group C (corresponds to Lautdown Bank A, group 1). The
transient change in current to the stationary gripper cotls following the loss of phase A power allowed rod
D-2 to drop but was not severe enough to drop the other three rods in $hutdown Bank A, group 1. The cause
of the blown fuse is unknown, the electrical conditions at tht phase A, B, and C fuses were essentially
taentical following fuse replacement.

|
-
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DEv! AT102 INVESTIGATION REPORT TEXT CONTINUAf!0N
ITLE

D I R Nut *B E R PACE

| SEQUENTIAL REVISION
STa UNIT YEAR NUMBER NUMBER

CONTROL ROD D-2 DROPPED DUE TO RLOWN FUSE 016 of 2 81 7 - 01 0 14 -

0 1 0 2 0F 0 12
. EXT

D. SAFEtv analysts:

There were no adverse safety consequences resulting from this event. The dropped rod added negative
reactivity to the core and did not tapair the ability of the other rods to drop if required. The dropp,td
rod following a partial loss of coti power ts a f ailure in the safe direction. Due to the very low powee
level at the time of the event (3M there were no adverse affects on core power distributtons. The short
duratton of the rod misalignment resulted in no significant changes in core Xenon distribution. If the rod
had dropped at a higher power level, there would have been a significant reactor turbine power mismatch and
core reac t iv ity. red t s t ribut t ons .
of any h tnd. This is an analyzed event and ts predteted to not result in fuel damage

E. COReECTIVE ACTIONS:

Fuse FU7 was replaced and the control rod retrieved per 50A R00-4 within 54 minutes of the time the roddropped.
Shutdown Bank A was moved 10 steps in and out and was declared operable. Fuses do occasionally

blow and due to the low frequency of this type of event, no actions were taken to try to prevent recurrence.
F. PREVIOUS OCCURRENCES:

'

. .

None. however DVR 6-1-85-133 was written for a blown phase B stationary grtpper fuse that did not result ina dropped rod.

G. COMPONENT Failure li,{lA:

O
a) MANUFACTURER NOMENttATURE MODEL NUMBER Mrc PART NUMBER

Shawnut "Amptrap" 30 amp A60 x 30 Type 1 N/A
600V Fuse

b) RESULT 1 0F NPR05 SEARCH:

Not App 11 cable
*

,

.

I

!

[.( .25M/0 52M/10)
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RD03 DROPPING ROD

TYPE: GENERIC, RB

NOTE: MALFUNCTION ENTERED AS "RD03D02"

SB A ROD D2 CB A ROD H6
SB A ROD B12 CB A ROD H10
SB A ROD M14 CB A ROD F8
SB A ROD P4 CB A ROD K8
SB A ROD B4 CB B ROD F2
SB A ROD D14 CB B ROD B10
SB A ROD P12 CB B ROD K14
SB A ROD M2 CB B ROD P6
SB B ROD 03 CB B ROD B6
SB B ROD C9 CB B ROD F14
SB B ROD J13 CB B ROD P10
SB B ROD N7 CB B ROD K2 -

SB B ROD C7 CB C ROD H2
SB B ROD G13 CB C ROD B8
SB B ROD N9 CB C ROD H14
SB B ROD J3 CB C ROD P8

O SB C ROD E3 CB C ROD F6
SB C ROD C11 CB C ROD F10v

SB C ROD L13 CB C ROD K10
SB C ROD N5 CB C ROD K6
SB D ROD CS CB D ROD D4
SB D ROD E13 CB D ROD M12
SB D ROD N11 CB D ROD D12
SB D ROD L3 CB D ROD M4
SB E ROD H4 CB D ROD H8
SB E ROD D8
SB E ROD H12
SB E ROD M8

CAUSE: MOVABLE GRIPPER COIL FAILURE

REF: ROD CONTROL SYSTEM DESCRIETION

PLT STA: ALL CONTROL RODS WITHDRAWN FROM THE BOTTOM

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED CONTROL

O ROD MOVABLE GRIPPER COIL WILL PAIL. WHEN THE ROD IS CALLED

5
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i
* r\
'G UPON TO MOVE IN EITHER DIRECTION, THE AFFECTED CONTROL ROD

WILL DROP WHEN THE MOVABLE GRIPPER COIL IS ENERGIZED DURING
THE NORMAL SEQUENCE OF ROD OPERATION. REACTOR POWER WILL
DECREASE AS THE DROPPING CONTROL ROD ADDS NEGATIVE

3

REACTIVITY TO THE CORE WHICH WILL DECREASE Tave. THE CONTROL
RODS RECEIVE A WITHDRAW SIGNAL, IN AUTO, TO RECOVER Tave AND
MATCH IT WITH Tref. AS THE RODS STEP OUT OF THE CORE, WITH THE-

4 AFFECTED ROD IN THE CONTROLLING GROUP, THE AFFECTED ROD WILL
4 CONTINUE TO SLIP DOWN INTO THE CORE. THE ROD STEP COUNTERS AND
: ROD SPEED METER, ISI-412,IN ADDITION TO THE ROD DIRECTION LAMPS,

WILL INDICATE THE CONTROL ROD MOTION. ANNUNCIATOR 10-A7 " ROD l

) DEV POWER RNG TILT" WILL ACTUATE WHEN ANY ROD IS GREATER
THAN OR EQUAL TO 12 STEPS FROM ANY OTHER ROD IN ITS BANK. THE4

DIGITAL ROD POSITION INDICATION SYSTEM WILL ACCURATELY
INDICATE THE POSITION OF THE DROPPING ROD. WHEN THE ROD IS ON*

I THE BOTIUM, ANNUNCIATOR 10-E6 " ROD AT BOTTOM" WILL BE
i ACTUATED. THE AFFECTED CONTROL ROD'S ROD BOTTOM LED WILL BE
| ILLUMINATED WHEN THE ROD REACHES THE BOTTOM.
i -

*

ANY ATTEMPT BY THE OPERATOR TO RELATCH AND WITHDRAW THE
AFFECTED CONTROL ROD, WHILE THE MALFUNCTION IS ACTIVE, IS;

UNSUCCESSFUL.
;

i

MALFUNCTION REMOVAL WILL RESTORE THE FAILED CONTROL ROD
- b MOVABLE GRIPPER COIL TO NORMAL.i

!

EVENT: NONE

!

|
*

;

|
|

|

O |

6 !
!
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RD04 ROD EJECTION

l <

TYPE: GENERIC, NRB :

li

NOTE: MALFUNCTION ENTERED AS "RD04D02"

SB A ROD D2 CB A ROD H6
SB A ROD B12 CB A ROD H10
SB A ROD M14 CB A ROD F8

,

SB A ROD P4 CB A ROD K8 i

SB A ROD B4 CB B ROD F2 I

| SB A ROD D14 CB B ROD B10
i SB A ROD P12 CB B ROD K14 )

SB A ROD M2 CB B ROD P6
SB B ROD G3 CB B ROD B6

| SB B ROD C9 CB B ROD F14 I
! SB B ROD J13 CB B ROD P10 |

SB B ROD N7 CB B ROD K2 -

1 SB B ROD C7 CB C ROD H2
| SB B ROD G13 CB C ROD B8

SB B ROD N9 CB C ROD H14 !

SB B ROD J3 CB C ROD P8

;O SB C ROD E3 CB C ROD F6
! SB C ROD C11 CB C ROD F10

SB C ROD L13 CB C ROD K10
SB C ROD NS CB C ROD K6
SB D ROD CS CB D ROD D4
SB D ROD E13 CB D. ROD M12
SB D ROD N11 CB D ROD D12
SB D ROD L3 CB D ROD M4
SB E ROD H4 CB D ROD H8
SB E ROD D8
SB E ROD H12
SB E ROD M8

l

| CAUSE: FAILURE OF ROD DRIVE ASSEMBLY HOUSING (NOTE: ONLY ONE EJECTED |

|- ROD MAY BE ACTIVATED AT ANY ONE TIME)

|

| REF: SYSTEM DESCRIfTION |
'

|

i I
!. PLT STA: REACTOR AT POWER |
| !

i

7 :

3 |

.
.-. -- . -. _>
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|

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED ROD DRIVE
ASSEMBLY HOUSING TO FAIL. THE AFFECTED CONTROL ROD WILL BE )
EJECTED FROM THE CORE BY REACTOR COOLANT SYSTEM PRESSURE. IF
THE REACTIVITY ADDED BY THE EJECTION OF THE SELECTED CONTROL
ROD IS SUFFICIENT, ANNUNCIATOR 10-C3 "PWR RNG FLUX RATE RX TRIP
ALERT" ACTUATES AT 5% POWER INCREASE IN 2 SECONDS. 2/4 CHANNELS
HAVING A 5% POWER INCREASE IN 2 SECONDS ACTUATES A RX TRIP AND
ANNUNCIATOR 11-E2 "PWR RNG FLUX RATE HIGH RX TRIP" ACTUATES. A
TWO INCH REACTOR COOLANT SYSTEM LOSS OF COOLANT ACCIDENT
INSIDE CONTAINMENT, CAUSED BY THE RUPTURE IN THE DRIVE
ASSEMBLY HOUSING, WILL RESULT. DRPI WILL INDICATE DATA A, DATA
B, URGENT FAILURE, GENERAL WARNING, AND ROD BOTTOM LIGHT FOR
THE EJECTED ROD DUE TO DRPI COIL DAMAGE.

THE SIMULATOR MUST BE RESET TO RECOVER FROM THIS
MALFUNCTION.

EVENTS: NONE
!

-

O
.

;

I

O
8-
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RDOS STUCK ROD

.

TYPE: GENERIC, RV 0-231 STEPS

NOTE: MALFUNCTION ENTERED AS "RD05D02"

SB A ROD D2 CB A ROD H6
SB A ROD B12 CB A ROD H10
SB A ROD M14 CB A ROD F8
SB A ROD P4 CB A ROD K8
SB A ROD B4 CB B ROD F2
SB A ROD D14 CB B ROD B10
SB A ROD P12 CB B ROD K14
SB A ROD M2 CB B ROD P6
SB B ROD G3 CB B ROD B6
SB B ROD C9 CB B ROD F14
SB B ROD J13 CB B ROD P10
SB B ROD N7 CB B ROD K2
SB B ROD C7 CB C ROD H2
SB B ROD G13 CB C ROD B8
SB B ROD N9 CB C ROD H14
SB B ROD J3 CB C ROD P8

'

SB C ROD E3 CB C ROD F6
SB C ROD C11 CB C ROD F10
SB C ROD L13 CB C ROD K10
SB C ROD NS CB C ROD K6
SB D ROD C5 CB D ROD D4
SB D ROD E13 CB D ROD M12
SB D ROD N11 CB D ROD D12

k SB D ROD L3 CB D ROD M4
SB E ROD H4 CB D ROD H8
SB E ROD D8
SB E ROD H12
SB E ROD M8

| CAUSE: MECHANICAL BINDING OF CONTROL ROD (NOTE: ONLY FOUR STUCK RODS MAY
BE ACTIVATED AT ANY ONE TIME)

REF: SYSTEM DESCRIFFION

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE AFFECTED CONTROL ROD (S) TO BE
STUCK AT THE SELECTED SEVERITY. THE CONTROL ROD (S) WILL OPERATE
PROPERLY UNTIL IT REACHES THE SELECTED POSITION, AT WHICH TIME IT WILL
NOT MOVE, WHEN THE SELECTED CONTROL ROD (S) DEVIATES FROM ITS B ANK

,

I BY >12 STEPS, ANNUNCIATOR 10-A7 " ROD DEV POWER RNG TILT" ACTUATES. ANY
! ATTEMPT BY 11iE OPERATOR TO MOVE T1IE AFFECTED CONTROL ROD (S) IN

MANUAL, WHILE THE MALFUNCTION IS ACTIVE, IS INEFFECTIVE.

MALFUNCTION REMOVAL RESTORES THE AFFECTED CONTROL ROD (S)TO.
NORMAL.4

EVENTS: NONE
-

e
! i

9 !

i

$̂
_ ,



RD06 RODS FAIL TO MOVE

TYPE: DISCRETE, RB

CAUSE: MASTER CYCLER FAILURE

REF: SYSTEM DESCRIPTION

PLT STA: REACTOR START-UP IN PROGRESS

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE MA. STER CYCLER TO FAIL.
THERE IS NO AFFECT ON PLANT OPERATION UNTIL AUTO OR MANUAL
ROD MOTION IS DEMANDED. WHEN ROD MOTION IS DEMANDED (AUTO
OR MANUAL) ANNUNCIATOR 10-C6 " ROD CONT URGENT FAILURE" -
ACTUATES RESULTING IN A LOSS OF ALL ROD MOTION EXCEPT FOR SD C,
D & E RODS.

MALFUNCTION REMOVAL RESTORES THE MASTER C (CLER TO NORMAL
OPERATION.

EVENTS: NONE

O
10

'
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.

; RD07 UNCONTROLLED ROD MOVEMENT

4

TYPE: DISCRETE, RV -76 STEPS / MIN TO +76 STEPS / MIN

CAUSE: MASTER CYCLER FAILURE

l

REF: SYSTEM DESCRIPTION

PLT STA: REACTOR-AT POWER

EFFECTS: IF A NEGATIVE ROD SPEED IS SELECTED (RODS IN), THE CONTROL RODS
MOVE INWARD AT THE SELECTED SPEED ON ANY DEMAND SIGNAL (IN
OR OUT) AND STOP MOVING ONCH THE DEMAND SIGNAL HAS CLEARED.
THE ROD DIRECTION LAMPS AND ROD SPEED METER RESPOND TO-
REQUESTED ROD SPEED AND DIRECTION. THE ROD STEP COUNTERS AND
DRPI WILL INDICATE ACTUAL ROD POSITION.

IF A POSITIVE ROD SPEED IS SELECTED (RODS OUT), THE CONTROL RODS
O MOVE OUTWARD AT THE SELECTED SPEED ON ANY DEMAND SIGNAL (IN iV OR OUT) AND STOP MOVING ONCE THE DEMAND SIGNAL HAS CLEARED. |

THE ROD DIRECTION LAMPS AND ROD SPEED METER RESPOND TO |
REQUESTED ROD SPEED AND DIRECTION. THE ROD STEP COUNTERS AND

'

DRPI WILL INDICATE ACTUAL ROD POSITION. I

MALFUNCTION REMOVAL RESTORES THE FAILED MASTER CYCLER
OUTPUT TO NORMAL. j

EVENTS: NONE

I

.

O
11

- . . - .- - . . _ .
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RD08 DRPI- DATA CABINET FAILURE
t

TYPE: GENERIC, RB i

*

A) DATA CABINET A
B) DATA CABINET B ;

CAUSE: FAILED I/O CARD

REF: ROD POSITION INDICATION SYSTEM DESCRIPTION
.,

|

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION PREVENTS THE SELECTED DRPI DATA
CABINET FROM PROVIDING ROD POSITION INDICATION DATA TO THE
CONTROL BOARD DRPI DISPLAY UNIT. THIS CAUSES THE DATA A OR B |

FAILURE LEDs TO ILLUMINATE ON THE DRPI PANEL ALONG WITH THE |
GENERAL WARNING LEDs FOR ALL THE RODS. ANNUNCIATOR 10-D6 " ROD

'

O CONT NON-URGENT FAILURE" WILL ACTUATE. THE DRPI DISPLAY WILL
NOW ONLY INDICATE EVERY OTHER LED AS THE RODS ARE MOVED
UNDER THIS CONDITION. IF BOTH DATA CABINETS ARE SELECTED, THEN
ANNUNCIATOR 10-C6 " ROD CONT URGENT FAILURE" WILL ACTUATE.

MALFUNCTION REMOVAL WILL RESTORE THE DATA CABINET TO
NORMAL.

EVENTS: NONE l
!

i

:

O
12
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RD09 AUTO ROD SPEED CONTROLLER FAILURE

TYPE: DISCRETE, RV 0-72 STEPS PER MINUTE

CAUSE: AUTO ROD SPEED PROGRAMMER FAILURE

REF: SYSTEM DESCRIITION

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE ROD SPEED METER TO
READ THE SELECTED SEVERITY. WHEN AN AUTOMATIC ROD DEMAND
SIGNAL IS RECEIVED, THE ROD MOTION WILL OCCUR AT THE SPEED
DETERMINED BY THE SELECTED SEVERITY. THE ROD STEP COUNTERS
AND ROD SPEED METER, ISI-412, IN ADDITION TO THE ROD DIRECTION
LAMPS WILL INDICATE THE CONTROL ROD MOTION. THE Tave CONDITION
INITIALLY BEING CORRECTED, WILL BE CORRECTED (SLOWER THAN
NORMAL WITH A LOWER SEVERITY) AND SUBSEQUENTLY OVERSHOOT
(WITH A SEVERITY HIGHER THAN ACTUAL DEMAND), SO THE ROD
CONTROL SYSTEM MAY OSCILLATE FROM INSERT TO WITHDRAW AND
VICE VERSA. REACTOR POWER, REACTOR COOLANT SYSTEM
TEMPERATURE AND PRESSURE WILL VARY IN RESPONSE TO THE
REACTIVITY CHANGE.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY PLACING THE ROD CONTROL BANK SELECT SWITCH IN MANUAL AND
CONTROLLING THE RODS MANUALLY.

MALFUNCTION REMOVAL RESTORES THE FAILED ROD SPEED
PROGRAMMER TO NORMAL.

EVENTS: NONE

1

O
13
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RD10 FAILURE IN LOGIC CABINET

TYPE: DISCRETE, RB

.

CAUSE: SLAVE CYCLER FAILURE

REF: SYSTEM DESCRIFFION

PLT STA: REACTOR AT FOWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE LOGIC CABINET TO
EXPERIENCE A SLAVE CYCLER FAILURE. ANNUNCIATOR 10-C6 " ROD
CONT URGENT FAILURE" IS ACTUATED RESULTING IN LOSS OF ALL ROD i

MOTION EXCEM FOR SD C, D & E RODS. ;-

i
i

MALFUNCTION REMOVAL RESTORES THE SLAVE CYCLER TO NORMAL.

EVENTS: 1) DVR 06-01-89-030

,

4

i

O
I4
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DEVIATION INVESTIGATION REPORT (DIR)

- . 1
-

Facility Name Form Rev 2.0
Rvron Nuclear Power Station PAGE

Title 1 0Fl O 1 3_

O., 900 DRIVE URCENT ALARM DUE TO LOGIC CAaINET FAf t tar
EVENT DATE

DIR NUNBER REPORT DATE
// SEQUENTIAL // REV!510N

-

OPERATING
PONTH DAY YEAR STA LBiff YEAR f lasera ff paggER pCNTH BAY YEAR

1

POWER
of 2 21 7 si o 01 6 01 1 si o - o I si o oio el 4 11 2 al o "-

ol 01 o
CONTACT FOR THIS DIR

NAPE

TELEPIONE DRSSER
AREA CODE

Jamma Schreck. Unit 1 Geeratina Enaineer Ext. 2216 8| t15 213141-I51414|1
COMPLETE GW LM FOR EACH Cs.n EMT FA tier DESCRiaED IN THIS REPORTCAUSE SYSTEM ' COMPONENT M4NUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LETimre TO NPRDS

Ytars TO R i
X A|A Fl Cl Al D Wl11210 Y l l l l l l l

I l i I I I I I I I | |
SUPPLtaniAL strerf EXPEtiED

ggMITH DAY YEAR

$UBNISSION~

l YES (if van. camelete EXPECTED tim 4IlifoN DATE) ll ND | | iTEXT
Energy Industry Identification System (E!!S) codes are identified in the test as (XX)

A. PLANT rnuntyrous paron TO EVENT:

Event Date/ Time 02/27/e9 / 2314x

Unit 1 MODE 1 Power Omeration Rx Power _ 225. RCS [AS) Temperature / Pressure Ne mm1 Dearatina
-

Unit 2 MODE _1_ - Cold thu+ ' - Rx Power _05_ RCs (As) Temperature / Pressure las r/ 37o Psic

!

B. DESCRIPTION OF EVENT:

At 2314 hours on 02/27/89, a " ROD CONT URGENT FAILURE" alarm (AA) was received at the Unit 1 Main Control
Board, inhibiting Control Bank 0 (CBO) estion. Ismediately prior to the alare, the NSO (licensed) noticed
abnormally fast automatic red setten after he had initiated a load decrease with the Bank Selector Switch

i

l

in Automatic. The NSO then selected manual on the Bank Selector Switch and attempted rod withdrawal.
The rods had moved 1/2 step when the alarm was received. The alars originated from the Logic Cabinet
(IRD07.1) where the failure light en the 200 Slave Cycler Logic Card was energized.

I
In order to facilitate troublesheeting during the initial investigation, the alare seguence was repeated
several times by resetting the alare and atteePting rod motion. It was noticed that rods usually stepped
at a rate much faster than normal, but the rate seemed to vary. It was also noticed that the rods would
move between 1/2 and 2 steps before the alors would inhibit motion. In addition, the alarm would vary
between the ISO and 200 Slave Cycler Logic Cards.

O
(0287R/0035R)
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
FACILITY NADE Fem Rev 2.0

DIR lam &s= Pard
SEQUENTIAL REV!5!0N

O_ByranNuclearPowerStation STA UNIT YEAg na_amre NUMBER

01 6 01 1 al 9TEXT Ol310 0 Io 2 0F 0|3
-

Energy Industry Identification System (EIIS) codes are identified in the text as (XX]
-

8.
DESCR1PTION OF EVENT (Cantinued):

_

The Master Cycler Logic Card was then replaced in an atteset to correct the failure.
The alarm was resetand red motion requested.

Cabinet error indicated. The rods seved 1 complete step and the alarm recurred, with the same Logic

Because of inconclusive troublesheeting, the centrol rods were declared inoperable and Limiting Conditten
for Operation Action Requirement (LC0AR) 1.3.1-la was entered at 0555.

controlled shutdown of the plant per the LC0AR the pulser Oscillater Card. Master Cycler Logic Card.Due to the issninent need to begin
Master Cycler Selector Card, and the Supervisory Logic I Card were replaced at 9700.At 0705, the alarm
was reset and rods were esercised without recurrence of the alare.LC0AR 1.3.1-la was exited at this time.

No systems were inoperable prior to this event that centributed to the event.
increased ner decreased the severity of this event. Operator actions neither

actuettens and stable plant conditions were maintained throughout the event.There more ne manual or automatic safety system
.

C. CAutr SF EVENT:

The intermediate cause of this event was the urgent alare produced by the Logic Cabinet. The root cause
of this event was the failure of integrated circuit Z6 en the Supervisory Logic I Card. This failure
caused an erratic pulse frequency to be sent to the CROMs and an eventual "Go While Cycling" error.
Electrical circuit failures of this type occur randomly at a very low frequency. This particular card
had never failed before and the failure can be considered an isolated event.

0. SAFETY ANALYSIS: 1

There were no safety conseguences as a result of this event. The health and safety of thi pubile were at
ne time adversely affected or threatened. The centrol rods renalved capable of being tripped at all timesdvring this event.

If this event had occurred under a more severe set of circumstances there would have
buen ne safety conseguences as the rods would still be capable of being tripped.

E. CORRECTIVE ACTIONS:

The corrective action was to replace the Supervisory Logic I Card in the Logic Cabinet, whereas the Pulser
Oscillater Card, Master Cycler Logic Card, and Master Cycler Selector Card were replaced as a conservative
measure.

(0287R/9035R)
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
FACILITY NAME

Form Rev 2.0_DIR NupeFR
PAGE

SEQUENTIAL REVISION
STA UNIT YEAR NuteER NupBER _Byron Nuclear Power Station
01 6 01 1 al 9TEXT 01310 0 10 3 0F 0l3

-

Energy Industry Identification System (EIIS) codes are identified in the text as (XX)
-

F.
RECURRING EVENTS SEARCH Als A " YSIS: .

4) EVENT tranCH (DIR. LER)

None.

Ib) lleUSTRY SEARCH f0PEX's NPRDIl
l

I

l
No occurrences of a failed Supervisory Logic ! Card have been found,

c) 19R

No occurrences of a failed Supervisory logic ! Card have been found.

d) ANALYSIS

.

No adverse trend indicated.

G. CDWDIENT FAlitser DATA:

*
MANUFACTURER

NDIENCLATURE MDEL leBSER DFG PART IADSER

Westinghouse Supervisory
2260C97G01Logic I Card

H. OTHER RELATED DOCUDENTS:

None.

I. EFFECTIVEMESS REVIEW:

None Scheduled.

J. ADDITIDNAL DATA:
I

a) Affected Technical Specification: 3.1.3.1

b) Procedures: None.

c) Egvipment Involved: See component failure data.

d) Other: Rod Urgent Failure Alare.

(0287R/0035R)
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I RD11 POWER CABINET FAILURE
.

TYPE: GENERIC, RB

' A) 1AC
B) IBD
C) 2AC
D) 2BD
E) SD C, D, E

CAUSE: REGULATION FAILURE

REF: SYSTEM DESCRIPTION

'

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES ROD MOTION IN AUTO AND
MANUAL TO STOP. ANNUNCIATOR 10-C6 " ROD CONT URGENT FAILURE"

O . ACTUATES. THE OPERATOR MAY USE THE BANK SELECT SWITCH IN
BANK SELECT TO MOVE 'ANY RODS THAT ARE NOT IN THE SELECTED
CABINET.

MALFUNCTION REMOVAL RESTORES ROD CONTROL TO NORMAL
OPERATION.

EVENTS: 1) DVR %-01-86-163

|

|

i

O
15
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DEVIATION INVESTIGATION REPORT
l

| TITLEi

{ R00 CONTRDL.JgGENT ALARMS DUE 70 CIRCUIT CARD FAILURES PACE

C .r o
EVENT DATE DIR NUMBER REPORT DATE

y SEQUENTIAL
p//

NUM8ER_

' ""REVISION
HONTH DAY YEAR STA UNIT YEAR // NUMBER MONTH Day YEAR

|
2

POWER
.110 012 als ol6 oft al6 - 1 1611 - oIo lit 114 81 6 LEVEL

of M 0
CONTACT FOR THIS DIR

NAME

TELEPHONF NUMBER
AREA CODE

Don artndle. U2 Coerattna Enoineer Ext. 2018 8 11 I5 211 14 1-| 5 Ia1a| 1
CDNPLETE ONE LINE FOR EACH CGrFONEN UAE DESCRfRED IN THit REPORTCAUSE SYSTEN COMPONENT MANUFAC- REPORTABLE / CAUSE SYSTEN COMPONENT MANUFAC. REPORTABLETURER to NPROS,

,

TURER 70 NPRO$
X RfD lX IF 17 Wl11210 Yet ! I l l i I |

| l I l l l i l
| i I I l l

SUPPLEMENTAL REPORT EXPECTED
MONTH DAY YEAR

SU8 MISSION
l YES itf vet. come.lgte EXPECTijl1M611Hif 0N DATE1 | NO i

TEXT

A. PL ANT CONDITIQHLff,[Qs TO EVENT:

1 ( MODE _2 _ - _.Startuo Rx Power o RCS (A8] Temperature / Pressure Normal GoeratinoI w

| B. DESCRIPTION OF EVENT:

!
to systems were Inoperable at the beginning of this event which contEibuted to this event. On 10/02/86 at0155 during a reactor start up with control bank "8* t 115 steps withdrawn, alarm window 1-10-C06 "R00
CONTROL URGENT FAILURE" annunciate h 180A R00-2 was initiated and Limiting Condition for Operation Action

( Response (LCOAR)
18051.3.1-la was entered into due to "All rods being inoperable but trippable". Ctrcutt.

cards in the 2AC power cabinet were replar.ed by Instrument maintenance and the alarm was cleared. LC0AR
1805 1.3.1-la was exited at 0550 on 10/02/46. Start up was resumed until a second urgent alarm occurred at

| 0650. A rod drop and manual reactor trip occurred during the second urgent alarm. Adatttorial corrective
action was taken and start up was resumed again. For further information see LER 86-028-00.

C. cAust OF EVENT:

Initially the root cause of the event was thought to be failures in the following cards in the ZAC power
cabinet! regulation circuit cards for the stationary moving and lif t cells, and the firing circuit cardfa:r the moving cotls. It was later discovered that a cometnation of an intermittently failing Alarm

| Circuit Card may have contrtbuted to the urgent alarm. For further information see LER 86-028-00.
I

.

l 0. $*.FETY ANALY111:

i

At all times all rods remained trtppable and at no time was the health or safety of the public adversely
affected.;

t

]|

j -

.

i(0900M)
.

N

l
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RD12 ROD STOPS FAIL '

TYPE: GENERIC, RB

A) IR C-1
B) PR C-2
C) OTDT C-3
D) OPDT C-4
E) LOW POWER C-5
F) BANK D WITHDRAWAL C-11

CAUSE: ROD STOP RELAY FAILURE !

REF: SYSTEM DESCRIITION j

1.

PLT STA: REACTOR IN THE INTERMEDIATE RANGE |
:
i

EFFECTS: INSERTING EITHER OF THESE MALFUNCTIONS CAUSES NO IMMEDIATE !

' NOTICEABLE EFFECTS.

WHEN ONE OF THE TWO INTERMEDIATE RANGE NUCLEAR INSTRUMENTS !

EXCEEDS THE C-1 SETPOINT (CURRENT EQUIVALENT TO 20% REACTOR
POWER), ANNUNCIATOR 10 A2 "IR HIGH FLUX ROD STOP C-1" ACTUATES.
WITH THE CONTROL RODS MOVING OUTWARD, THE C-1 ROD STOP WILL
NOT STOP ROD MOTION AS REQUIRED. THE CONTROL RODS WILL STILL
BE ABLE TO BE WITHDRAWN IN EITHER THE MANUAL OR AUTOMATIC
MODE. CONTINUED POWER INCREASE, WITH THIS MALFUNCTION

. ACTIVE, WILL RESULT IN AN INTERMEDIATE RANGE REACTOR TRIP AT
CURRENT EQUIVALENT TO 25% REACTOR POWER.

WHEN ONE OF THE FOUR POWER RANGE NUCLEAR INSTRUMEITTS
EXCEEDS THE C-2 SETPOINT (103% REACTOR POWER), ANNUNCIATOR 10--

B5 "PWR RNG FLUX HIGH ROD STOP" ACTUATES. WITH THE CONTROL
,

RODS MOVING OUTWARD, THE C-2 ROD STOP WILL NOT STOP ROD
MOTION AS REQUIRED. THE CONTROL RODS WILL STILL BE ABLE TO BE 1

WITHDRAWN IN EITHER THE MANUAL OR AUTOMATIC MODE. ]
CONTINUED POWER INCREASE, WITH THIS MALFUNCTION ACTIVE,

'

COULD RESULT IN A POWER RANGE REACTOR TRIP AT 109% REACTOR
POWER.

O !

'

16
|
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:

WHEN TWO OF THE FOUR LOOP DELTA T'S EXCEEDS THE C-3 SETPOINT
(WITHIN 3% OF THE OTDT RX TRIP SETPOINT), ANNUNCIATOR 10-C5 "OTDT
HIGH ROD STOP C-3" ACTUATES. WITH THE CONTROL RODS MOVING
OUTWARD, THE C-3 ROD STOP WILL NOT STOP ROD MOTION AS
REQUIRED. THE TURBINE RUNBACK IS NOT AFFECTED. THE CONTROL |

RODS WILL STILL BE ABLE TO BE WITHDRA'WN IN EITHER THE MANUAL
OR AUTOMATIC MODE. CONTINUED POWER INCREASE, WITH THIS
MALFUNCTION ACTIVE, WILL RESULT IN A OVERTEMPERATURE DELTA T
REACTOR TRIP WHEN THE SETPOINT IS REACHED.

WHEN TWO OF THE FOUR LOOP DELTA T'S EXCEEDS THE C-4 SETPOINT ;

(<3% OF THE OPDT RX TRIP SETPOINT), ANNUNCIATOR 10-A5 "OPDT HIGH '

ROD STOP C-4" ACTUATES. WITH THE CONTROL RODS MOVING OUTWARD,
THE C-4 ROD STOP WILL NOT STOP ROD MOTION AS REQUIRED. THE
TURBINE RUNBACK IS NOT AFFECTED. THE CONTROL RODS WILL STILL |
BE ABLE TO BE WITHDRAWN IN EITHER THE MANUAL OR AUTOMATIC l

MODE. CONTINUED POWER INCREASE, WITH THIS MALFUNCTION
ACTIVE, WILL RESULT IN A OVERPOWER DELTA T REACTOR TRIP WHEN
THE SETPOINT IS REACHED. j

-

|

WHEN THE TURBINE IMPULSE CHAMBER PRESCJRE DECREASES BELOW
THE C-5 SETPOINT (<l5% TURBINE POWER) WITH THE CONTROL RODS

.

MOVING OUTWARD IN THE AUTOMATIC MODE, THE C-5 ROD STOP WILL j

NOT STOP ROD MOTION AS REQUIRED. THE CONTROL RODS WILL STILL |
BE ABLE TO BE WITHDRAWN IN THE MANUAL OR AUTO MODE. |

1

WHEN CONTROL ROD BANK D IS WITHDRAWN ABOVE THE C-11 SETPOINT
(223 STEPS), ANNUNCIATOR 10-D5 " BANK D ROD STOP C-11" IS ACTUATED.
WITH THE CONTROL RODS MOVING OUTWARD IN THE AUTOMATIC
MODE, THE C-11 ROD STOP WILL NOT STOP ROD MOTION AS REQUIRED.
THE CONTROL RODS WILL STILL BE ABLE TO BE WfrHDRAWN IN THE
MANUAL OR AUTO MODE.

MALFUNCTION REMOVAL RESTORES THE FAULTY ROD STOP RELAY TO
NORMAL.

IIVENTS: 1) DVR 06-02-87-072

.

I7

J
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DEVIATION INVESTIGATION REPORT
i
! R D/2i TITLE
l FAILURE OF c-11 AUTO ROD STOP
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,ggy gayg 0
DIE NUMEEE
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| A. Ptamf comorffont param to ryrgy.
-

3
~

j Event Date/ Time 7/ta/a7 / tasa

Unit 1 MODE NA-

Rx Power 5L RCS [AS) Temperature / Pressure NA1

| Unit 2 MODE 1 Pe amarattan-

Ru Power 18L RCS [AB] Temperature /Fressure faaer / 22aa netat

s. giggipTION OF EVIET:

)
On 7/18/67 at 1834 hours. Startup Test 2.52.47, 101 Lead Swing, was in progress. Turbine-generator power)
had been increased from 84% to stE at a rate of 2001/ minute per the test precedure.| As a result of thispower ramp Tave decreased and Tref increased.

);
restore Tave to match Tref by auto withdrawal of Centrel Sank D.The red centrol system was in automatic and attempted toi

Centrol Bank O was at 148 steps prior to
that lead increase med withdrew to en indicated 230 steps when the Unit 2 NSO placed red centrel in manuali stepping Centrol Bank 0 metten.

The C-Il interlock was suppose to block automatic red withdrawal at 223
.'

steps en Centrol tse a but fatted to es so. i
Subsequently Centrol Bank B was returned to its normal

operating range and the P/A converter. group demand step counters. bank overls; unit, and process computer
red supervisten preysm indicattens were corrected te proper red positten =tthin ene hour.
systen actuattens resulted from this event, nor were any supposed te. No safety

C. Cast M t' asst:

Durtag troublesheettag under Nuclear Wert Request 847441 Zoner Stede 211-1 en sisuming amplifier 22Y-aa2Awas found te he fat)ed. The diede was distorted in shape and was scorched. This diede serves to Ilmitoutput voltage free tDis ampitfier to +10 VOC.
In its damaged state it was limiting output voltage to + i7.95 VOC.

Ints had the effect of citpping the Centrol Bank 0 positten signs) which feeds C-11 at 182steps.
Any acteel red posttten exceeding 182 steps would be input as 182 steps to the C-11 voltage

cessarator 1sS-aaK. smich has an interlock setpoint of 223 steps (+9.697 VOC). Therefore. the C-11
setseint weeld not to reached at any Centrol Bank 0 posit ten. The cause of the stoes failure is unknownand is attrtauted to a weak component.

I
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I; DEVIATIO3 INVE5f!GATION REPORT TEXT CCNTINUAf!QN
5

?!TLE _.

j DIP NUMetR
PAGE

; : SEQUENTIAL REVISION
_

STA UNIT YEAR NUMBERj NUMR L
.. ILuer DF C-11 AUTO Roo STOP

\ 01 6 01 2 al 7 0 17|2 0 l0 2 0F 0l2
+ ~

-

i TEXT
'

D. 14FETy a m yttt:

i There were ne adverse safety consequences as a result of this event. The reactor trip breakers were
operable at all times, and all control rods were available to be tripped in if needed.'

manual control rod insertion capattitty was available at all times to control reactor power if neededBoth automatic and
4

reactivity worth of Control Bank 0 from the 223 step C-11 auto rod stop position to the fully withdrawnThe.

i
position is less than 1 pcm (1 x Ig-5d

K/K) e tch had a negligible effect on reactor power response.j
The 2ZY -332A amplifter also feeds the Control bank D Low and Low-2 Red Insertion Limit (RIC) alarmsj
that the aspitfier was found to work properly.up to +7.93 VOC (182 steps) there was no severse effect onIn.

] R!L alarms.
182 steps voltage clipping point.The highest RIL alarm occurs at 100% power at 171 steps on Control tank D. which is below thei

overlap and other banks RILs would be met.The resetting of the bank overlap unit counter ensured that proper!

be off by no more than two steps prter to the reset.Because rod travel was stopped at 230 steps, the overlap would

(as much as 231 steps is mechanically available) versus the 228 steps used for rod drop tietng has aThe difference in physical rod position at 230 steps
,

:

negitgtble impact because all control Sank 0 rods have at least 0.99 sec. margin available with respect tof the 2.48 sec. drop time test requirement.
.

E. CDRalfCTIVE ACTIDR$: ''
t .

|
Under Nuclear Work Request 547441 amplifter board 12Y-442A was replaced. The new aspitfier was calibratedf per specificatten and the. full range of proper output vertried.
Bank D was also vertfled to properly function. The C-11 interlock at 123 steps on Contro);

| PRIVIDus DccuRRincER:.

- -
NONE

G. CtW WifET FAILURE DATA:
.

Ia) MAmuFACTLEEE AM MODEL NtBSER MFC PART NLeGER

Westinghouse RSA Suseing Ampitfter 2437A14G01 211-1 (Style 743A403Hil
i

Card (7300 Series) 10V Zener 0tode) |
b) RESULT 1 DF RPRBS 1EARQl1

No Zener Diode fallures were found.

1

.!.

(1603evet tam)
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RD13 DRPI - OPEN OR SHORTED COIL

TYPE: GENERIC, RB

NOTE: MALFUNCTIONS ENTERED AS "RD13AH06" & "RD13BH06" (CONTROL BANK
RODS ONLY)

CB A ROD H6 (COIL A) CB A ROD H6 (COIL B)
CB A ROD H10 (COIL A) CB A ROD H10 (COIL 11)
CB A ROD F8 (COIL A) CB A ROD F8 (COIL B)
CB A ROD K8 (COIL A) CB A ROD K8 (COIL B)
CB B ROD F2 (COIL A) CB B ROD F2 (COIL B)
CB B ROD B10 (COIL A) CB B ROD B10 (COIL B)
CB B ROD K14 (COIL A) CB B ROD K14 (COIL B)
CB B ROD P6 (COIL A) CB B ROD P6 (COIL B)
CB B ROD B6 (COIL A) CB B ROD B6 (COIL B)
CB B ROD F14 (COIL A) CB B ROD F14 (COIL B)
CB B ROD P10 (COIL A) CB B ROD P10 (COIL B)
CB B kOD K2 (COIL A) CB B ROD K2 (COIL B)
CB C ROD H2 (COIL A) CB C ROD H2 (COIL B)
CB C ROD B8 (COIL A) CB C ROD B8 (COIL B) -

CB C ROD H14 (COIL A) CB C ROD H14 (COIL B)
CB C ROD P8 (COIL A) CB C ROD P8 (COIL B)
CB C ROD F6 (COIL A) CB C ROD F6 (COIL B)
CB C ROD F10 (COIL A) CB C ROD F10 (COIL B)
CB C ROD K10 (COIL A) CB C ROD K10 (COIL B)

,O CB C ROD K6 (COIL A) CB C ROD K6 (COIL B)V CB D ROD D4 (COIL A) CB D ROD D4 (COIL B)
CB D ROD M12 (COIL A) CB D ROD M12 (COIL B)
CB D ROD D12 (COIL A) CB D ROD D12 (COIL B)
CB D ROD M4 (COIL A) CB D ROD M4 (COIL B) |
CB D ROD H8 (COIL A) CB D ROD H8 (COIL B) 1

CAUSE: FAULTY COIL

REF: SYSTEM DESCRIPTION 4

1

PLT STA: REACTOR ATPOWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE DRPI A OR B DATA FOR THE |
,

SELECTED ROD (S) TO FAIL. THE ROD (S) WILL INDICATE THE POSITION BUT WITH
ONLY DATA A OR DATA B (1/2) ACCURACY. REACTOR POWER WILL NOT CHANGE.
THE SELECTED ROD " GENERAL WARNING" LED WILL BE LIT ON THE DRPI
DISPLAY FOR DATA A AND/OR DATA B FAILURE. ANNUNCIATOR 10-D6 " ROD CONT
NON-URGENT FAILURE" ACTUATES.

MALFUNCTION REMOVAL RESTORES THE SELECTED ROD (S) DRPI TO THE
ACTUAL READING.

e EVENTS: NONE'

C
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MALFUNCTION CAUSE AND EFFECTS

RH01 RHR PUMP FAILS TO START / TRIP

RH02 RHR HX FLOW CONTROL VALVE FAILURE

RH03 RHR HX BYPASS VALVE CONTROL FAILURE

RH04 RHR AUTO SWITCH-OVER MALFUNCTION

RHOS RWST LEVEL TRANSMITTER MALFUNCTION

RH06 RHR HX TUBE LEAK

RH07 RHR HX BYPASS LINE LEAK
'

RH08 RWST LEAK

RH09 RHR PUMP SUCTION HEADER BREAK

RH10 RHR PUMP DISCHARGE HEADER BREAKO
RH11 SUCTION RELIEF VALVE FAILURE

O
1
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|

|

RH01 RHR PUMP FAILS TO STARTffRIP |

|
TYPE: GENERIC, RB

|

A) 1A RH PUMP 1RH0lPA
B) IB RH PUMP 1RH01PB

|
CAUSE: FAULTY OVERCURRENT (450/451) RELAY ACTUATION j

REF: 20E-1-4030 RH01,02

PLT STA: AFFECTED RH PUMP IN OPERATION

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED RESIDUAb HEAT
REMOVAL PUMP BREAKER TO TRIP. PUMP CURRENT INDICATION
DECREASES TO ZERO. ANNUNCIATOR 6-Al "RH PUMP TRIP" ACTUATES,
AND THE CONTROL SWITCH TRIP LIGHT ILLUMINATES. RESIDUAL HEAT
REMOVAL PUMP DISCHARGE PRESSURE (1PI-614/615 @ 1h.. il), AND

O DISCHARGE FLOW (1FI-618/619 @ IPM06J) DECREASES. THE LOSS OF RH
COOLING TO THE REACTOR COOLANT SYSTEM WILL RESULT IN
INCREASING RCS TEMPERATURE.

1

THE OPERATOR MAY RESET THE TRIP LIGHT BY PLACING THE CONTROL |
SWITCH IN THE *IRIP POSITION. IF THE OPERATOR ATTEMPTS TO RESTART
THE PUMP, THE BREAKER WILL CLOSE THEN IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL RESTORES THE OVERCURRENT RELAY TO
NORMAL OPERATION.

EVENTS: 1) SER 23-86

<

O
'

2
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IS 614 FORSYTH (INPO) 03-JUL-86 11:38 PT
Subject: SER 23-86, LOSS OF DECAY HEAT REMOVAL FLOW

) SUBJECT: LOSS OF DECAY HEAT REMOVAL FLOW DUE TO INADEQUATE
REACTOR COOLANT SYSTEM LEVEL CONTROL

UNIT (TYPE): CRYSTAL RIVER (PWR)
DOC NO/LER NO: 50-302/85003
EVENT DATE: 2/2/86
NSSS/AE: BABCOCK & WILCOX/ GILBERT ASSOCIATES ,

REFERENCES: INPO SIGNIFICANT OPERATING EXPERIENCE REPORT
(SOER) 85-4

INPO SIGNIFICANT EVENT REPORTS (SERs) 78-81,
87-81, 51-83, 60-83, 80-84, 17-86

OPERATIONS AND MAINTENANCE REMINDER (O&MR)
NO. 295

NRC IE INFORMATION NOTICE 81-09

SUMMARY:

DECAY HEAT REMOVAL FLOW WAS LOST WHEN THE "1B" DECAY HEAT REMOVAL
PUMP MOTOR BREAKER TRIPPED ON OVERLOAD. INVESTIGATION REVEALED
THAT THE PUMP SHAFT HAD BROKEN DUE TO TORSIONAL FATIGUE. THE
MOST LIKELY CAUSE OF THE FAILURE IS AIR ENTRAINMENT AT THE PUMP
SUCTION THAT WAS THE RESULT OF EXTENDED OPERATION WITH INADEQUATE
CONTROL OF THE REACTOR COOLANT SYSTEM WATER LEVEL. ATTEMPTS TO

O. PLACE THE STANDBY DECAY HEAT REMOVAL TRAIN IN SERVICE WERE
DELAYED 24 MINUTES WHEN THE SUCTION VALVE FROM THE REACTOR
COOLANT SYSTEM DROP LINE TO THE STANDBY TRAIN FAILED TO OPEN DUE
TO A TRIPPED BREAKER. AN ELECTRICAL SHORT EXISTED IN THE MOTOR
OPERATOR FOR THE STANDBY DECAY HEAT REMOVAL TRAIN SUCTION VALVE.

THIS EVENT IS SIGNIFICANT BECAUSE IT DEMONSTRATES HOW SHUTDOWN
CORE COOLING FLOW CAN BE LOST AND DECAY HEAT REMOVAL EQUIPMENT
DAMAGED WHILE OPERATING WITH THE REACTOR COOLANT SYSTEM PARTIALLY
DRAINED.

.

DESCRIPTION:

CRYSTAL RIVER UNIT 3 WAS SHUTDOWN TO REPLACE ALL FOUR REACTOP.
CDOLANT PUMP SHAFTS. THE DECAY HEAT REMOVAL SYSTEM WAS IN
OPERATION WITH THE "lB" PUMP RUNNING. THE REACTOR VESSEL HEAD
WAS IN PLACE. AND THE REACTOR COOLANT SYSTEM TEMPERATURE MEASURED
AT THE INCORE THERMOCOUPLES WAS BEING MAINTAINED AT 98 DEGREES
FAHRENHEIT. REACTOR COOLANT SYSTEM WATER LEVEL HAD BEEN LOWERED
TO THE HOT-LEG MIDPOINT FOR REACTOR COOLANT PUMP REMOVAL.
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O AT 2148 HOURS ON FEBRUARY 2, 1986 THE "lB" DECAY HEAT REMOVAL
PUMP MOTOR BREAKER TRIPPED DUE TO ELECTRICAL OVERLOAD. ATTEMPTS
TO PLACE THE STANDBvPjRAIN IN SERVICE WERE DELAYED 24 MINUTES
WHEN THE SUCTION VALVE FROM THE REACTOR COOLANT SYSTEM DROP LINE
TO THE "lA" DECAY HEAT REMOVAL PUMP (DHV-39) COULD NOT BE OPENED
ELECTRICALLY DUE TO A TRIPPED MOTOR BREAKER. THE PLANT OPERATORS
MANUALLY OPENED VALVE DHV-39, AND THE "1A" PUMP WAS PLACED IN
SERVICE. THE REACTOR COOLANT TEMPERATURE INCREASED TO,131
DEGREES FAHRFNHEIT DURING THE PERIOD THAT FLOW WAS LOST.

INSPECTION OF THE "lB" DECAY MEAT REMOVAL PUMP REVEALED THAT THE
PUMP SHAFT HAD BROKEN. TESTING PERFORMED ON THE MOTOR OPERATOR
FOR DHV-39 INDICATED THAT AN ELECTRICAL SHORT EXISTED THAT
RESULTED IN AN IMBALANCE BETWEEN THE PHASES OF THE MOTOR.

A REVI'EW OF THE SHIFT OPERATING LOGS INDICATED THAT THE DECAY
HEAT REMOVAL SYSTEM HAD BEEN OPERATED FOR APPROXIMATELY 30 DAYS
WITH THE REACTOR COOLANT SYSTEM WATER LEVEL BELOW THE MINIMUM
ALLOWED BY THE "RCS DRAINING AND NITROGEN BLANKETING"
PROCEDURE. THE PROCEDURE IN USE, " DECAY HEAT REMOVAL SYSTEM",
DID NOT CLEARLY IDENTIFY THE MINIMUM ALLOWABLE LEVEL OR THE FLOW-
RATE ASSOCIATED WITH THE MINIMUM LEVEL.;

:

j ON FEBRUARY.14, 1986, AFTER THE "lB" DECAY HEAT REMOVAL PUMP
SHAFT HAD BEEN REPLACED, REFILL OF THE "B" DECAY HEAT REMOVAL

; . TRAIN WAS IN PROGRESS. AT THIS TIME, PLANT PERSONNEL OBSERVED
j MOVEMENT OF THE PIPING. SEVERAL RESTRAINTS IN THE VICINITY OF

,

THE "lB" PUMP WERE FOUND LOOSE OR DAMAGED. IT IS SUSPECTED THAT ;1

| THE PIPE HANGER DAMAGE TOOK PLACE WHEN THE PUMP FAILED.

i ANALYSIS INDICATED THAT THE DECAY HEAT REMOVAL PUMP SHAFT FAILED .

| DUE TO TORSIONAL FATIGUE. THIS FATIGjE FAILURE MOST LIKELY !
: RESULTED FROM CAVITATION CAUSED BY AIR ENTRAINMENT AT THE PUMP

SUCTION. WHEN THE. LEVEL IN THE HOT-LEG PIPING DROPS TO A CERTAIN
j POINT, A VORTEX WILL FORM ABOVE THE DECAY HEAT REMOVAL SUCTION )

INLET AND ALLOW AIR TO BE DRAWN INTO THE SYSTEM. THE PLANT HAS
|- CONCLUDED THAT BOTH THE SHAFT FAILURE AND THE DAMAGE TO THE DECAY
^

HEAT REMOVAL SYSTEM PIPING RESTRAINTS MAY BE THE RESULT OF
OPERATIONS WITH LOW REACTOR COOLANT SYSTEM WATER LEVEL.'

- THE CAUSE OF FAILURE OF THE DHV-39 VALVE OPERATOR MOTOR CANNOT BE
POSITIVELY IDENTIFIED. THE SETTING FOR THE BREAKER MAGNETIC TRIP
WAS BELOW THE REQUIRED VALUE FOR THIS APPLICATION. THE OPERATOR,

FOR DHV-39 IS LOCATED AT A DISTANCE FROM THE VALVE, AND THE VALVE
l IS DRIVEN BY REACH RODS WITH JOINTED COUPLINGS. PREVENTIVE

MAINTENANCE PROCEDURES ARE BEING CHANGED TO REQUIRE MORE FREQUENT
LUBRICATION OF THIS DRIVING ARRANGEMENT TO PREVENT MECHANICAL
BINDING.

|
4 :

i O
4

i

i

f
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,

RH02 RHR HX FLOW CONTROL VALVE FAILURE

:

TYPE: GENERIC, RV 0-100% CONTROLLER OUTPUT

. A) 1RH606
B) 1RH607

CAUSE: CONTROLLER OUTPUT FAILURE

,

REF: M-2%2 SHEET 2
|
|

PLT STA: SELECTED RH HX ON-LINE

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED RH HEAT - i

EXCHANGER FLOW CONTROL VALVE TO FAIL. THE FAILED VALVE
POSITION WILL BE DETERMINED BY THE SELECTED SEVERITY. IF THE
SELECTED SEVERITY IS LESS THAN THE INITIAL VALVE POSITION, THE
AFFECTED FLOW CONTROL VALVE WILL THROTTLE CLOSE, DECREASING l

O RH SYSTEM FLOW THROUGH THE AFFECTED RH HEAT EXCHANGER, AND
INCREASING THE BYPASS FLOW. THE DECREASED FLOW WILL BE
INDICATED BY THE INCREASING RCS TEMPERATURE.

IF THE SELECTED SEVERITY IS GREATER THAN THE INITIAL VALVE
POSITION, THE AFFECTED FLOW CONTROL VALVE WILL THROTTLE OPEN,
INCREASING RH SYSTEM FLOW THROUGH THE RH HEAT EXCHANGER,
AND DECREASING THE BYPASS FLOW. THE INCREASED FLOW WILL BE
INDICATED BY THE DECREASING RCS TEMPERATURE. THE DECREASE IN
REACTOR COOLANT SYSTEM TEMPERATURE MAY RESULT IN
DECREASING PRESSURIZER LEVEL AND PRESSURE.

MALFUNCTION REMOVAL RESTORES THE AFFECTED RH HEAT
EXCHANGER FLOW CONTROL VALVE TO NORMAL.

i
EVENTS: NONE. '

|

O
3

:
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RH03 RHR HX BYPASS VALVE CONTROL FAILURE

TYPE: GENERIC, RV 0-5000 GPM (50 GPM/I% VALVE POSITION)

A) IRH0618
'

B) 1RHM19

CAUSE: CONTROLLER OUTPUT FAILURE (AUTO & MANUAL)

REF: M-2062 SHEET 2

PLT STA: SELECTED RH HX ON-LINE

'

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED RH HEAT .
EXCHANGER BYPASS FLOW CONTROL VALVE TO FAIL. THE FAILED
VALVE POSITION WILL BE DETERMINED BY THE SELECTED SEVERITY. IF"

THE SELECTED SEVERITY IS GREATER THAN THE INITIAL VALVE
POSITION, THE BYPASS VALVE OPENS, SLIGHTLY DECREASING RH

O SYSTEM FLOW THROUGH THE AFFECTED HEAT EXCHANGER, AND ,

INCREASING THE TOTAL RH FLOW. THE DECREASED HX FLOW WILL BE
INDICATED BY THE INCREASING RCS TEMPERATURE, AND RCS PRESSURE
IF SOLID.

IF THE SELECTED SEVERITY IS LOWER THAN THE INITIAL VALVE
POSITION, THE BYPASS VALVE WILL CLOSE, SLIGHTLY INCREASING RH'

SYSTEM FLOW THROUGH THE HEAT EXCHANGER, AND DECREASING THE
BYPASS FLOW. THE INCREASED RH FLOW WILL BE INDICATED BY THE
DECREASING RCS TEMPERATURE. THE DECREASE IN REACTOR COOLANT
SYSTEM TEMPERATURE WILL RESULT IN DECREASING PRESSURIZER
LEVEL AND PRESSURE.

MALFUNCTION REMOVAL RESTORES THE AFFECTED RH HEAT
EXCHANGER FLOW CONTROL VALVE TO NORMAL.

EVENTS: NONE.

4



. _ . _ . - _ _ _ _ _ _ _

RH04 RHR AUTO SWITCH-OVER MALFUNCTION

TYPE: GENERIC, RB

A) ISI8811A
B) ISI8811B

CAUSE: K648 CONTACT FAILURE

REF: 20E-1-4030 SI14
20E-1-4030 EF11
20E-1-4030 EF60

PLT STA: LOCA IN PROGRESS
.

EFFECTS: INSERTING THIS MALFUNCTION CAUSES NO IMMEDIATE EFFECTS UNTIL
THE RWST LO-2 LEVEL IS REACHED. AUTO SWITCH-OVER FROM THE
RWST TO THE CONTAINMENT SUMP DOES NOT OCCUR, CAUSING THE RH
PUMPS TO PUMP THE RWST LEVEL DOWN. RH PUMP SUCTION PRESSURE,

\ DECREASES CAUSING CAVITATION AT LOW SUCTION PRESSURE. RCS
TEMPERATURE, AND PRESSURE INCREASE DUE TO THE LACK OF
COOLING.

EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY MANUALLY
CLOSING THE ASSOCIATED SI8812A/B, RH8701/RH8702 AND CS001 A/B.
THEN MANUALLY OPENING THE ASSOCIATED CONTAINMENT SUMP
SUCTION VALVE.

MALFUNCTION REMOVAL RESTORES THE K648 CONTACT TO NORMAL.

EVENTS: NONE.

O
5

-
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RH05 RWST LEVEL TRANSMITTER MALFUNCTION

TYPE: GENERIC, RV 0-100 % >

A) ILT-SI930
B) ILT-SI931
C) ILT-SI932 -

D) ILT-SI933 ;

|

CAUSE: TRANSMITTER FAILURE

REF: M-2061 SHEET 2

PLT STA: REACTOR AT POWER
-

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED LEVEL
TRANSMITTER TO FAIL AT THE SELECTED SEVERITY LEVEL. THE
FOLLOWING LISTS THE FUNCTIONS OF THE TRANSMITTERS:

1LT-930 & 1LT-931:
ANNUNCIATOR 6-A6 "RWST LEVEL HIGH"
ANNUNCIATOR 6-C7 "RWST LEVEL LOW"
ANNUNCIATOR 6-B7 "RWST LEVEL LO-2" l

ANNUNCIATOR 6-A7 "RWST LEVEL EMPTY"
ESF LOGIC 2/4 TRANSFER TO CONTAINMENT SUMP
IPM06J LEVEL INDICATION
IPM06J LEVEL RECORDER
IPM06J RWST EMPTY LIGHTS

ILT-932 & 1LT-933: 1

ANNUNCIATOR 6-A6 "RWST LEVEL HIGH"
ANNUNCIATOR 6-C7 "RWST LEVEL LOW"
ANNUNCIATOR 6-B7 "RWST LEVEL LO-2"
ANNUNCIATOR 6-A7 "RWST LEVEL EMI'IY"
ESP LOGIC 2/4 TRANSFER TO CONTAINMENT SUMP
IPM06J LEVEL INDICATION

MALFUNCTION REMOVAL RESTORES THE SELECTED TRANSMTITER TO ;

NORMAL.

EVENTS: NONE.

6
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RH06 RHR HX TUBE LEAK

|

| TYPE: GENERIC, RV 0-500 GPM @ 300 PSID r

A) 1 A RH HX 1RH02AA |
'

| B) IB RH HX 1RH02AB

CAUSE: TUBE FAILURE AT INLET TUBE SHEET

REF: M-62

|

PLT STA: SELECTED RH HX ON-LINE

|

| EFFECTS: INSERTING THIS MALFUNCTION CAUSES A LOSS OF MASS FROM THE
| RESIDUAL HEAT REMOVAL SYSTEM TO THE COMPONENT COOLING

WATER SYSTEM. THE MASS BEING TRANSFERRED TO THE COMPONENT
COOLING WATER SYSTEM WILL CAUSE THE CCW SURGE TANK LEVEL TO j
INCREASE AT A RATE DETERMINED BY THE SELECTED SEVERITY, |

ANNUNCIATOR 2-A5 "CC SURGE TANK LEVEL HIGH LOW" ACTUATES. THE^

CONTAMINATED RH WATER WILL CAUSE AN INCREASE IN CCW SYSTEM I
'

ACTIVITY LEVELS ON 1/0PR09J; CLOSING VENT VALVE ICC017.

THE LOSS OF FLUID TO THE CCW SYSTEM REDUCES THE AMOUNT OF' I

WATER PASSING THROUGH THE AFFECTED RH HEAT EXCHANGER BACK
TO THE REACTOR COOLANT SYSTEM. THE ELEVATED TEMPERATURE OUT |

| OF THE AFFECTED RH HEAT EXCHANGER RESULTS IN INCREASING RCS
'

TEMPERATURE AND POSSIBLE DECREASING PRESSURIZER LEVEL AND
PRESSURE, DEPENDING ON THE SELECTED SEVERITY.

|

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY ISOLATING THE AFFECTED RH HEAT EXCHANGER AND PLACING THE
OTHER RH HEAT EXCHANGER IN SERVICE.

MALFUNCTION REMOVAL ONLY RESTORES THE RESIDUAL HEAT
REMOVAL SYSTEM PIPING INTEGRITY.

|

EVENTS: NONE.

.

|O
7
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RH07 RHR HX BYPASS LINE LEAK

TYPE: GENERIC, RV 0-500 GPM @ 300 PSID ]

.A) 1A RH LOOP
B) IB RH LOOP

|
4

CAUSE: PIPE BREAK IMMEDIATELY UPSTREAM 1RH618 (619)

REF: M-62

i

PLT STA: RESIDUAL HEAT REMOVAL SYSTEM IN OPERATION I

i

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A LOSS OF MASS FROM THE |

RESIDUAL HEAT REMOVAL SYSTEM TO THE AUXILIARY BUILDING. THE !

RATE OF MASS LOSS WILL BE DETERMINED BY THE SELECTED SEVERITY. |

ACTIVITY LEVELS IN THE AUXILIARY BUILDING IN THE LOCAL AREA AND i

IN THE VENTILATION SYSTEM FLOW PATH WILL INCREASE. THE LOSS OF )
(~' MASS RETURNING TO THE REACTOR COOLANT SYSTEM WILL CAUSE A 1

DECREASE IN PRESSURI7ER LEVEL AND PRESSURE. THE DECREASE IN
COOLED WATER FLOW RETURNING TO THE REACTOR COOLANT SYSTEM
WILL RESULT IN AN INCREASE IN RCS TEMPERATURE. THE LOSS OF
SYSTEM INTEGRITY WILL BE INDICATED BY THE DECREASED
DISCHARGE PRESSURE ON IPI-614/615 (IPM06J). AS MALFUNCTION
SEVERITY IS INCREASED, THE RUNNING RH PUMP (S) AMPS WILL
INCREASE AS ACTUAL FLOW THROUGH THE PUMP (S) INCREASES. |

THE OPERATOR MAY LIMIT THE LEAK CONSEQUENCES OF THIS
MALFUNCTION BY PLACING THE OTHER RH HX ON-LINE.

MALFUNCTION REMOVAL ONLY RESTORES THE RH HEAT EXCHANGER
BYPASS LINE PIPING INTEGRITY.

EVENTS: NONE.

O
8
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| i
,

. RH08 RWST LEAK

TYPE: DISCRETE, RV 0-100,000 GPM

|

| CAUSE: TANK FAILURE
L

1 \

REF: M-61 SHEET 1B 1

PLT STA: RH ALIGNED FOR ECCS CL INJECTION

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A LEAK FROM THE RWST TO
THE AUXILIARY BLDG. LEAK RATE IS DETERMINED BY THE SEVERITY
SELECTED. AS THE SEVERITY IS INCREASED, THE NPSH DECREASES
CAUSING THE PUMPS TO CAVITATE AS INDICATED BY PRESSURE AND
FLOW OSCILLATIONS. ANNUNCIATOR 6-C7 "RWST LEVEL LOW"

| ACTUATES AND LO-2 LEVEL ACTUATES AN AUTOMATIC TRANSFER TO
THE CONTAINMENT SUMP PROVIDED AN SI SIGNAL IS PRESENT.

O MALFUNCTION REMOVAL ONLY RESTORES THE TANK INTEGRITY TO
. (> NORMAL.

|
!
I EVENTS: NONE.
|

|
1

i

t

{

i

O
9



RH09 RHR PUMP SUCTION HEADER BREAK

TYPE: GENERIC, RV 0-5000 GPM AT 350 PSID

A) TRAIN A RH SUCTION HEADER
B) TRAIN B RH SUCTION HEADER

CAUSE: PIPING FAILURE DOWNSTREAM OF MOTOR OPERATED VALVES IRH8701A,
AND 1RH-8702A RESPECTIVELY.

REF: M-62 SHEET 1

PLT STA: RH SYSTEM IN OPERATION

.

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, A LOSS OF MASS FROM
THE RESIDUAL HEAT REMOVAL SYSTEM TO THE AUXILIARY BUILDING
WILL RESULT. THE RATE OF MASS LOSS WILL BE DETERMINED BY THE
SELECTED SEVERITY. ACTIVITY LEVELS IN THE AUXILIARY BUILDING,IN

O THE LOCAL AREA, AND IN THE VENTILATION SYSTEM FLOW PATH WILL
INCREASE. THE LOSS OF MASS RETURNING TO THE REACTOR COOLANT
SYSTEM WILL CAUSE A DECREASE IN PRESSURIZER LEVEL AND
PRESSURE. THE LOSS OF SUCTION LINE MASS WILL CAUSE A DECREASE
IN RH PUMP (S) DISCHARGE PRESSURE AND FLOW, AS INDICATED ON IFI-
618 (A PUMP) & IFI-619 (B PUMP) AND 1PI-614/615 (A/B PUMP). THE
DECREASED MASS RETURNING TO THE REACTOR COOLANT SYSTEM
WILL CAUSE A DECREASE IN PRESSURIZER LEVEL AND PRESSURE. THE
DECREASE IN COOLED WATER FLOW RETURNING TO THE REACTOR
COOLANT SYSTEM, MAY RESULT IN AN INCREASE IN RCS TEMPERATURE.

THE OPERATOR MAY LIMIT THE LEAK CONSEQUENCES OF THIS
MALFUNCTION BY SECURING THE RH PUMP AND MANUALLY ISOLATING
THE RH SUCTION LINE.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE RH SUCTION LINE
PIPING INTEGRITY.

EVENTS: NONE.

O
10

>



- - - . - ..~ . . . - -._ - - - _ - -. - -. .- -

)

RH10 RHR PUMP DISCHARGE HEADER BREAK :

TYPE: GENERIC, RV 0-5000 GPM AT 550 PSID
!

A) TRAIN A RH DISCHARGE HEADER !
! B) TRAIN B RH DISCHARGE HEADER ;

i

CAUSE: PIPING FAILURE IMMEDIATELY UPSTREAM OF ISI8809A/B

REF: M-62 SHEET 1
|

- PLT STA: RH SYSTEM IN OPERATION :

1
-

|

'EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, A LOSS OF MASS FROM
THE RESIDUAL HEAT REMOVAL SYSTEM TO THE AUXILIARY BUILDING

| WILL RESULT. THE RATE OF MASS LOSS WILL BE DETERMINED BY THE
SELECTED SEVERITY. ACTIVITY LEVELS IN THE AUXILIARY BUILDING IN'

'

THE LOCAL AREA AND IN THE VENTILATION SYSTEM FLOW PATH WILL

O INCREASE. THE LOSS OF MASS RETURNING TO THE REACTOR COOLANT
SYSTEM WILL CAUSE A DECREASE IN PRESSURIZER LEVEL AND
PRESSURE. THE DECREASE IN COOLED WATER FLOW RETURNING TO THE
REACTOR COOLANT SYSTEM WILL RESULT IN AN INCREASE IN RCS
TEMPERATURE. THE LOSS OF SYSTEM INTEGRITY WILL BE INDICATED BY
THE DECREASED DISCHARGE PRESSURE ON 1PI-614/615 (A/B PUMPS).

| THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
| BY MANUALLY ISOLATING THE AFFECTED RH DISCHARGE HEADER AND
| PLACING THE UNAFFECTED RH TRAIN IN OPERATION.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE AFFECTED RH
l DISCHARGE HEADER LINE PIPING INTEGRITY.

.

EVENTS: NONE.

f

f

O '
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|
|
I

RH11 SUCTION RELIEF VALVE FAILURE

TYPE: GENERIC, RV 0-1500 GPM AT 400 PSID
'

A) TRAIN A RH SUCTION RELIEF lRH-8708A !
B) TRAIN B RH SUCTION RELIEF 1RH-8708B

]

CAUSE: MECHANICAL FAILURE OF RELIEF VALVE

|

REF: M-62 SHEET 1 )
..

PLT STA: RH SYSTEM IN OPERATION

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, A LOSS OF MASS FROM
THE RH SYSTEM TO THE RECYCLE HOLDUP TANK WILL RESULT.
DEPENDING ON THE RH PUMP SUCTION LINEUP, A MASS LOSS COULD I
OCCUR FROM EITHER THE REACTOR COOLANT SYSTEM OR THE RWST. |

THE MASS LOSS WILL BE INDICATED BY LEVEL DECREASING IN EITHER i

THE PRESSURIZER OR RWST DEPENDING ON THE LINEUP. THE RATE OF |O MASS LOSS WILL BE DETERMINED BY THE SELECTED SEVERITY. THE
LOSS OF SUCTION LINE MASS WILL CAUSE A DECREASE IN PUMP (S)
DISCHARGE PRESSURE AND FLOW AS INDICATED ON IFI-618 (A PUMP) &
IFI-619 (B PUMP) AND 1PI-614/615 (A/B PUMP). THE DECREASED MASS
RETURNING TO THE REACTOR COOLANT SYSTEM WILL CAUSE A
DECREASE IN PRESSURIZER LEVEL AND PRESSURE. THE DECREASE IN
COOLED WATER FLOW RETURNING TO THE REACTOR COOLANT SYSTEM,
WILL RESULT IN AN INCREASE IN RCS TEMPERATURE.

THE OPERATOR MAY LIMIT THE LEAK CONSEQUENCES OF THIS
MALFUNCTION BY SECURING THE RH PUMP AND MANUALLY ISOLATING l
THE RH SUCTION LINE.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE FAILED RH SUCTION
RELIEF VALVE TO NORMAL.

EVENTS: 1) LER 20-01-88-008

O
12 I
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|

BRAIDWOOD SIMULATOR

l MALFUNCTION CAUSE AND EFFECTS
:

RM01 AREA RADIATION MONITOR ACTUATION

RM02 INOPERABLE RADIATION MONITOR i

RM03 INADVERTENT AUTO RADIATION MONITOR ACTUATION ,

RM04 PROCESS RADIATION MONITOR ACTUATION

RM05 RADIATION MONITOR INTERLOCK ACTUATION FAILURE

RM06 GASEOUS AIR MONITOR FAILURE
l

|
|

.

i
I

O .

1
.

.1

|
|

.

|

(

1

. _ - .
|
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!

RM01 AREA RADIATION MONITOR ACTUATION

TYPE: GENERIC, RV 1.0 E-05 TO 1.0 E+05 mr/HR

NOTE: LOGARITHMIC SCALE MODEL$D LINEARLY
I
'

A) ORE-AR001 AE) ORE-AR049
B) ORE-AR002 AF) ORE-AR050
C) ORE-AR003 AG) ORE-AR055
D) ORE-AR004 AH) ORE-AR056!

| E) ORE-AR005 AI) ORE-AR073
F) ORE-AR006 AJ) ORE-AR074
G) ORE-AR007 AK) 1RE-AR001
H) ORE-AR008 AL) 1RE-AR002
I) ORE-AR009 AM) 1RE-AR003
J) ORE-AR010 AN) 1RE-AR010

i K) ORE-AR011 AO) 1RE-AR011
| L) ORE-AR012 AP) 1RE-AR012 -

1 M) ORE-AR013 AQ) 1RE-AR013
N) ORE-AR014 AR) 1RE-AR022A 1

O) ORE-AR015 AS) 1RE-AR022B
P) ORE-AR016 AT) 1RE-AR022C

Q Q) ORE-AR017 AU) 1RE-AR022D
k/ R) ORE-AR031 AV) 1RE-AR023A

S) ORE-AR032 AW) 1RE-AR023B
T) ORE-AR035 AX) 1RE-AR023C !
U) ORE-AR037 AY) 1RE-AR023D

'

V) ORE-AR038 AZ) 1RE-AR024A
| W) ORE-AR041 BA) 1RE-AR024B ;
| X) ORE-AR042 BB) 1RE-AR025A

'

| Y) ORE-AR043 BC) 1RE-AR025B
! Z) ORE-AR044 BD) 1RE-AR026A |

AA) ORE-AR045 BE) 1RE-AR026B
| AB) ORE-AR046 BF) 1RE-AR027A

AC) ORE-AR047 BG) 1RE-AR027B
AD) ORE-AR048 |

CAUSE: DETECTOR FAILURE

REF: AR/PR SYSTEM DESCRIITION
M-78 SERIES

|
l
'

PLT STA: COLD SHUTDOWN

2

|

I
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EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED AREA
RADIATION MONITOR TO FAIL. THE VALUE DISPLAYED IS DEPENDENT
UPON THE SELECTED SEVERITY. IF THE SELECTED SEVERITY IS GREATER
THAN THE ASSIGNED RM-11 ALERT SETPOINT, THEN THE RM-11 WILL
ALARM AS ALERT. SELECTING A SEVERITY HIGHER THAN THE HIGH
ALARM SETPOINT WILL CAUSE AN RM-11 HIGH ALARM. THE ONLY AREA
MONITORS THAT HAVE INTERLOCKS ASSOCIATED WITH THEM ARE:

ORE-AR055 & ORE-AR056 - FUEL HANDLING BLDG FUEL HANDLING
INCIDENT; FUEL HANDLING BLDG CHARCOAL BOOSTER FAN AUTO
STARTS, AND FLOW IS DIRECTED THROUGH THE FILTER.

IRE-AR011 & 1RE-AR012 - CNMT FUEL HANDLING INCIDENT; THE
CONTAINMENT PURGE DAMPERS CLOSE. -

MALFUNCTION REMOVAL RESTORES THE SELECTED AREA RADIATION
MONITOR TO NORMAL.

.

EVENT: 1) LER 06-01-88-009
2) LER 20-01-88-003

O

O
3
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Ii<R A I DWOO D-OPER DVR
t. A r e .ya ,. : ; . , jACTION ITrM 20 1-33.-0,100 p g,C E. -

!
- TEM NO: 456-200-88-01100 0!HER UN[T NO:%J

IldM DATE: 01/13/88 SCHEDULAR CAT TEST CONDI110N 1MODE: 5 COMMITMENT TO: NRC

CURRENT LOC (DEPT' DN3 PERSON: CHO1ACKE bf.TE SENT 02'06/08 ) l

SUBJECT: DVR 20-1-H8-01i; LOSS OF ouLSES TO
FUEL HANDLING INCIDENI MONITOR
OPC-AR056 FOR UNKNOWN REASONS

TYPE: DEVIATION SEVERITY LEVEL LER NO: 88-003 CRITERION:

ORG CAUSING ITEM: BW RESPONSE DUE DATE INSPECTOR ctRS:ORIG ORG/ PERSON: OP /PROSPERO 10 BY SET BY SYSTEM IL ILRESP DEPT /SUPV TSEL/STANCZAK CORRECTIVE ACT ICOG PERSON /*

R/F OUTAGE ICOG PERSON / PRIORITY
COG PERSON / TR: XIELEL4IM

BY/BW PROCEDURE:

TRANSMIT: BW: BY: D: L: Q: Z: NOD: DNS: ESS: PTC: NFS; ~
.

,

POWER: O ORIGINAL DUE DATE: 02/12/89 STATUS: COMPLETETNTERIM REPORT: * RDY FOR CLOSURE: 01/25/39
r^% 4fERIM REPORT: 10CFR50.73 (A)(2)(IV) ORIG EXIT DATE 01/29/0C( ,lLOSING REPORT: ORIG CLOSED 02/05/us

SIGNATURE E.E. FITZPATRICK DATE COMPLETED 02/17/98
,

REFER: DVR 20-1-88-011

DESCRIPTION:
AT 1910 ON 01/13/88 RAD MONITOR ORE-AR056 WENT INTO INTERLOCK
DUE TO A LOSS OF PULSES. THUS, THE TRAIN B FUEL HARDLING
CHARCOAL BOOSTER FAN STARTED AND THE CHARCOAL FILTER WAS PLACED
IN SERVICE. THE FAILURE OF ORE-AR056 WAS VERIFIED AS SPURIOUS
AND THE FUEL HANDLING CHARCOAL BOOSTER FAN WAS SHUTDOWN AND THE
FIL TER RETURNED TO NORMAL

.ENb
(JPERATING E ER'S COMMENTS

NONE W.B. McCUE 01/14/88
*

30 DAY REPORTABLE /10CFR50.73 (A)(2)(IV)
*

LER NUMBER: 88-003

A
'(J
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BRAIDWOOD-OPER LVR AIF '

ACTION [1EM- 'en -00 = 0 l > M FACE 7

.. . .

,e ~ x TEM NO:

L.,)
- 456-200-88-01100 ( Corri l

{
1

DESCRIPTION (CONT)

ACTION SUMMARY'
A. PLANI CONDITIONS PRIOR TO EVENT:
*

UNIT BRAIDWOOD 1, EVENT DA1E: JANUARY 13, 1988; EVENT TIME 1,910MODE, 5 - COLD SHUTDOWN; RX FUWER: 0%; RCS (AB)
TEMPERATURE / PRESSURE: 100 DEGREES F/0 PSIG

* 4

*

B. DESCRIPTION OF EVENT: !
*

|

THERE WERE NO SYSTEMS OR COMPONENTS INOPERABLE AT THE BEGINNING OF THE
EVENT WHICH CONTRIBUTED TO THE SEVERITY OF THE EVENT. *
AT 1910 ON JANUARY 13, 1988, THE FUEL HANDLING BUILDING INCIDENT
RADIATION MONITOR ORT-AR056 (IL) WENT INTO AN ALARM CONDITION ON A
LOSS OF PULSES AS INDICATED AT THE CONTROL ROOM RADIATION MONITOR ICONSOLE (RM-11). THIS STARTED THE AUXILIARY BUILDING VENTILATION (VF)
FUEL HANDLING BUILDING CHARCOAL BOOSTER FAN OVA 04CA WITH IHE FLOW
THROUGH THE TRAIN B FUEL HANDLING BUILDING CHARCOAL FILTER. THE LOSS
OF PULSES IMMEDIATELY CLEARED AND WAS CONSIDERED SPURIOUS. EQUIPMENT |

OPERAITON WAS IMMEDIATELY RETURNED TO NORMAL.

OPERATOR ACTION NEITHER INCREASED NOR DECREASED THE SEVERITY OF THEEVENT. PLANT CONDITIONS REMAINED STABLE THROUGHOUT THE EVENT.

THE APPROPRIATE NRC NOTIFICATION VIA THE ENS PHONE SYSTEM WAS NADE AI
1951 ON JANUARY 13, 1988, PURSUANT TO 10CFR50.72(B)(2)(II).

THIS EVENT IS BEING REPORTED PURSUANT TO 10CFR50.73(A)(2)(IV) - ANY
EVENT OR CONDITION THAT RESULTED IN MANUAL OR AUTONATIC ACTUATION OF
ANY ENGINEERED SAFETY FEATURE, INCLUDING THE REACTOR PROTECTION
SYSTEM. *

,

*

C. CAUSE OF EVENT:

TFF ROOT CA'US OF THE EVENT IS UNKNOWN. AN IMMEDIATE INVESTIGATION
REVEALED NO WORK ACTIVITIES IN THE VICINITY OF MONITOR ORT-nR056. THE
DEFECTOR WAS"IhSPECTED, AND NO PHYSICAL DAMAGE WAS FOUND. 1HE
DETECTOR CABLE WAS CHECKED FOR TIGHTNESS AND WAS ABLE TO BE TIGHTENED
TWO TURNS. THIS CABLE SLACKNESS IS NOT CONSIDERED TO HAVE CAUSED 1HE
LOSS OF PULSES WHICH RESULTED IN THE FUEL HANDLING BUILDING
VENTILATION TO SHIFT TO ITS EMERGENCY MAKEUP MODE OF OPERATION. THE
LOSS OF PULSES IMMEDIATELY CLEARED AND HAS NOT RECURRED.
*

*

D. SAFETY ANALYSIS:
. f'T
U

.

|

-
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-N%LOWOOD-UPER DVR
re; LION ITEM r,r, i t. ,e a

,

:0-1-88-01300 ...tn.

FEM NO: 456-200-00-01100 (CONr)
N.

ACTIGN SUMMARY , CUNT).

*
'

'HEGE WAS NU'EFFECT ON THE SAFE 1Y OF THE PLANT ORTHE PUBLIC. .m riIG NO FUEL Irv THE FUEL HANDLING BUILDINC. BOlH UNIT 1 AND 2 ,.,o_ .. i 4
'n0DE 5.

n
d

HAD THIS EVENI OCCURRED UNDER WORST CASE CONDITIONS OF THC UNI?S
OPERATING WITH SPENT FUEL IN THE POOL, THERE WOULD BE rN EFFEC T r N
PLANT OR PUBLIC SAFETY.

THE CHARCOAL BOOSTER FANS AND FILTER ARL:
DESIGNED TO ACTIVATE ON A FAILURE OF OR T-A r056 OR THE PRESENCE OF

,

ACTUAL RADIATION.
REDUNDANT MONITOR ORT-ARO55 WAS AVAILAfiLETHROUGHOUr THE EVENr. * |

* !

E. CORRECTIVE ACTIONS:
*

i

I

THE IMMEDIATE CORRECTIVE ACTION WAS TO DETERMINE THAT THE SOURCE OFTHE ACTUATION WAS SPURIOUS IN NATURE AND NOT DUE TO ACUTALRADI0 ACTIVITY. '-

*

WORK
REQUEST A19066 WAS WRITTEN TO FURTHER INSPECT THE MONITOR.IFTHIS INVESTIGATION REVEALS ANY ADDITIONAL INFORMATION, IT WILL BE

DOCUMENTED IN A SUPPLEMENT TO THIS REPORT. THIS WILL BE TRACKED TDpg COMPLETION BY ACTION ITEM 456-200-88-01101.0 j*

F. PREVIOUS OCCURRENCES:
.4

DVR/LER NUMBER TITLE
,

DVR 20-1-87-009
CONTAINMENT VENTILATION ISOLATION SIGNAL DUE 10LER 87-003 LOSS OF PULSES FROM 1RE-ARO12

i
'

.

*
.

THIS HAS BEEN THE ONLY PREVIOUS OCCURRENCE OF A LOSS OF PULSES TO A
;i

'

RADIATION cl0NITOR. HOWEVER, THIS EVENT WAS DUE TO A FAILUHE or rHE
i

nONITOR'S SENSOR AS A RESULT OF CONSTRUCTION ACTIVITY WHICH PHYSICAlt*DAMAGED iIT.
' ,_,

.
*+

C. COMPONENT TAILURE DATA:
< *

COMPONENT FAILURE WAS NEITHER THE CAUSE NOR THE RESULT OF THIS EVFNr.*

*

...gsp___
..

4

V.
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emol
LICENSEE EVENT REPORT (LER)Facility Name (1) por,g,, 2,3

Docket Number (2) Pane (3)avran. Unit 1
Title (4) 01 51 01 01 01 41 51 4 1!of 0!3:

AUTOMATIC FUEL HAMLING BUILDING BOOSTER FAN ACTUATION DUE TO
'

HIGH RADIATION C00mITION CAUSED BY A RADIDACTIVE PARTICLEEvent Date (5) LER " " ^r (6) R: ._; t Date (7)Month Day Year Year j/j/j Sequential |/// Revision Other Facilities Involved (8)/
u/ Month Day t Year Facilltv Namen Docket P :rfs)/// Nisser /// Number __

.

NONE of si al of of f i11 0 21 I si a si a 0Iaio 0Io 111 11 7 88 of 51 of 01 of I I
~ -"-

OPERATING "
'NODE (9) 5 "" *' * * * * ' ' " * " '"'
20.402(b)

PONER 20.405(c) .1. 50.73(a)(2)(iv) _ '73.71(b)
,

_,

20.405(a)(1)(i) 50.36(c)(1) 50.73(a)(2)(v) 73.71(c)LEVEL _

0|0 | 20.405(a)(1)(ll) 50.36(c)(2) 50.73(a)(2)(vii) _ _ Other (Specify(101 0_ 20.405(a)(1)(iii)
////////,/,/,///,/,//,/////////,/ _ 20.405(a)(1)(iv)

_ 50.73(a)(2)(1) _ 50.73(a)(2)(vill)(A) in Abstract
_

50.73(a)(2)(ll) .,,_ 50.73(a)(2)(vitt)(8) below and in
,

///////j/j' j' ///' ' /}////'/////}// _ 20.405(a)(1)(v) 50.73(a)(2)(ili) _|50.73(a)(2)(x) Text)
//

,_

j/ j

LICENSEE CONTACT FOR THIS LER f121Name

TELEeHDNE NUBSER

AREA CODE
Lee Suen. Analstant RunerintrH--t Technical Servleen. Extennien 2214 811l5 2 13 14 I .1 El 41 di |

j

CLeiLETE ONE LM FOR EACH CGrWadN FAf t ter DESCRitED IN THIS REPORT f13)CAUSE SYSTEM COMPONENT MANUFAC- REPORTASLE CAUSE SYSTEP COMPONENT MANUFAC- REPORTA8LEflere TO NPRDS
TURER TO NPto$I I i I I I i l | | | | 1 II I I I I I I I I I I i 1 1SUPPLummIAL idpuuT EXPECTED f 14)

Espected Month i Day | Year
Subeission51Yesfifven. ra==lete EXPECTED t - ISSION DATE) l ND *'

01 2 Of I 81 9
ABSTRACT (Limit to 1400 spaces, i.e. approximately fifteen single-space typewritten lines) (16)

)
!

Unit I was in Cold Shutdown at a Reactor Coelant System tesqperature of 88'F and pressure of 175 psig.l

A submersible pump and portable filter assembly had been installed to pump berated water from the Fuel )
Transfer Canal to the Spent Fuel Peel following refueling operattens. The pumping operation cosmienced atabout 0700 on October 21, 1908.
Area Radiation Monitor (ORE AR055) interlocked and alarmed.At 1437, the Fuel Building Isolation - Radioactivity High and Criticality

The ORE-AR055 interlock caus,ed an automatic
start of the OA Fuel Handling Suilding (FM) Seester Fan which is an Engineered Safety Features actuation.
Pumping operations were stopped inunediately and access to the Spent Fuel Pool was controlled to limitradiation espesure.

Contact dose rate measurements on the filter housing indicated as high as16 Rom / hour. General area dose rates in the FM ranged between 5 and 13 millires/ hour.

The cause of the event was a radioactive particle that was entrained with the water at the submersible
pump suction and ultimately was trapped in the filter. Contact dose rate on the particle was 85 Rem / hour.

The filter element was removed and disposed of as high level radioactive waste. The remaining water
in the canal was surveyed and the pumping operation was conducted to completion. At 2111 the OA FHB
Booster Fan was stopped. Actions taken to prevent recurrence of this event will be reported in a
supplemental report. '

(01908/n0178/110288)

_ _ _ _
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tfCENSEF EVENT REPORT (LER) TEXT CONTINUATION
FACILITY NAME (1) DOCKET NUPSER (2) LER NupeER (6) Fem Rev 2.0

Seguential ///j Revision __
paa. (3)

Year ///
_

fff /j//f/// Nimbe r ""
r___Buran. Unit 1 0151010 l C |Jl_ Sl 4 8iB 01019 0l0 Of 2 0F of 3TEXT

Energy Industry Identification System (ELIS) codes are identified in the text as (XX)
-

-

0A.
PLANT C00mfTIONS PR18e TO EVENT:

Event Date/ Time __le/21/as /_ Id37

Unit 1 DWOE _1_ - _ Cnid shutda-a tu p,wer ,E__ RCS (As) Temperature / pressure 88'r / 175 este

S. DEstatPTION OF EVENT:

There were ne systems er components inoperable at the beginning of the event that contributed to thevent.
temperature of 80*F and pressere of 175 PSIG. Unit I was in the Cold Shutdown Operational Mode (Mode 5) at a Reacter Coolant System (RCS) (AO)

e

activities were in progress to restore the Unit to an evallable condition.The Unit's second refueling evtage was coming to an end and
A submersible pump and portable

filter assembly had been installed to pump berated water, that had remained in the Fuel Transfer Canal (DF)following refueling operations, to the Spent Fuel peel.
Temporary radiation shleiding had been installed

en the portable filter assembly, which was physically located on the Spent Fuel peel crane platform abovethe pool.
Fuel Handling Operators (non-licensed) notified licensed operators in the Main Certrol Room of

the evolution, so letdown flew from the Spent Fuel pool could be established.
The Fuel Handling Operators

also notified a Radiation Chemistry Technician (RCT) who required operetten of a continuous air monitorwith alarm capability.
The RCT measured the contact dose rate en the portable filter assembly as

160 millires/ hour and initiated perfemance of shiftly dose rate servet11ance en the filter assembly
.

The pumping operation caemienced at approximately 0700 en October 21,1g88 and continued until about 1300
when the submersible pump was replaced with a higher capacity pump. Post estage testing by the Technical
Staff required access to the transfer canal, therefore it was desirable to pump the canal dry morerapidly.

The RCT measured the portable filter assembly contact dose rate during the pump swap as 160 to180 millires/ hour.
The pumping operation was resumed using the higher capacity pump. At 1437, the Fuel

Building !selation - Radioactivity High and Criticality Area Radiatten Monitor (0RE-AR055) (IL) intertecked
and alarmed on the RM-11 Radiatten Monitor Display Console in the Main Centrol Room.

The ORE-AR055measured 8 millirem / hour. Its interlock setpoint is 2.5 millirem / hour. The ORE-AR055 interlock caused an
automatic start of the OA Fuel Handling Building Booster Fan (VG) which is an Engineered Safety Features(ESF) actuation.

pumping operettens were stopped immediately and radiation dose rates in the area weremeasured.
Contact dose rates on the filter housing were 16 Rea/ hour at one location and 5 to 10 Rem / hourat other locations.

General area dose rates in the Fuel Butiding ranged between 5 and 13 millires/ hour.
personnel access to the Spent Fuel Peel area was controlled to limit radiation exposure and preparations
were made to change the portable filter assembly. This event had no effect en plant stability.
This Licensee Event Report (LER) is submitted pursuant to 10CFR50.73(a)(2)(iv) due to the automatic
actuatten of an E5F System.

C. CAust OF EVENT:

The cause of the event was a radioactive particle that was entrained with the water at the submersible pump
suction and ultimately was trapped in the filter. When the ft1ter housing was disassembled, the particle
fell ente the plastic sheeting beneath the work area. Contact dose rate en the particle was 85 Rom / hour.
The particle was probably deposited in the Fuel Transfer Canal during irradiated fuel movements.

N

(019et/001?R/110208)
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LICENSEF EVENT REPORT (LER) TEXT CONTINUATION
FACILITY NAME (1) 00CKET NUPSER (2) LER NUPRER f 6)

Form Rev 2.0
_ Paas (3)

Year /// Sequential
//j/

/ Revisionfff ff/// m^r // "r
8vron. unit 1

0 1 5 1 0 1 0 1 0 1 41 Sl 4 a|B - 0lDl9 0lD of 3 or of 3 |
|

TEXT
Energy Industry Identification System (EIIS) codes are identified in the text as [XX]

-

D. SAFETY ANALYSIS:

The Fuel Handling Sullding (FHB) Ventilatten System properly actuated to filter radioactive contaminants
frge the air in the FM prior to enhavsting the air to the environment. Actually there was no airborne
contamination in the FM so the filtering function was not required. In any case the Fm Ventliation
System actuation estabitshed a safer plant alignment with regard to Ilmiting release of radioactive
material to the environment. Therefore, there was no effect on public safety.

The abnormal radiation conditten in the FW was recognized immediately by Fuel Handling Operators,
RCT's and Main Control Room Operators.

Proper actions were taken 6amediately to etnistas the radiological
conseguences of this incident to plant personnel. The Spent Fuel Peel area was estabilshed as a controlled
access area, which ensored that ne plant personnel exceeded any radiation exposure limits. Plant safety
remained unaffected by this event. The initial conditions of this event could not hypothetically be more

jsevere, such that the safety consequences of this event would be altered,
j

E. CORRECTIVE ACTIONS:

.

The filter element that entrapped the radioactive particle was removed and a new element was installed.
All filters and floor coverings frei the filter location were begged and placed into a shleided drum.
The drum was transferred to a High Level Radleactive Waste Storage Area. The filter hevsing and general
area were surveyed to verify the removal of all particles.

The water remaining (about 6-inches deep) in the Fuel Transfer Canal was serveyed vslag an underwaterprobe.
The highest dose rate measured 150 stillrom/hevr. The filter was replaced and the remaining water

was pumped from the Fuel Transfer Canal to the Spent Fuel Pool. During this evolvtlen the OA FHB Soester
Fan continued to operate to preclude another automatic ESF actuation. A remote reading radiation probe
with alarm capability was attached to the filter housing to permit continuous monitoring of dose rate.
The maximum contact dose rate achieved during this portion of the pumping evolution measured 200
mill t res/ hour. Upon completion of the pumping operetten at 2111 the 0A FM Booster Fan was stopped.
Preventive actions to be taken in response to this event, if any, have not been finall ed. A supplemental
LER will be submitted to report preventive actions, when they are finalised.

F. PREVIOUS OCCURRENCES:

LER MLeeER IIT.LE

NONE

G. COMPONENT FAILURE DATA:

a) MANUFACTURER MDielCLATURE PEBEL IRSSER IfG PART le3BER

Not Applicable

.

O
(0159t/0012R/1102es)
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RM02 INOPERABLE RADIATION MONITOR j

TYPE: GENERIC, RB'

,

A) ORE-PR003 AA) 1RE-PR018
i

B) ORE-PR011 AB) 1RE-PR021
C) ORE-PR012 AC) 1RE-PR027

: D) ORE-PR013 AD) 1RE-PR028
E) ORE-PR014 AE) ORE-PR001 |
F) ORE-PR015 AF) ORE-PR006 '-

G) ORE-PR021 AG) ORE-PR007<

H) ORE-PR022 AH) ORE-PR008 |

I) ORE-PR024 AI) ORE-PR009,

J) ORE-PR025 AJ) ORE-PR010
4

K) ORE-PR026 AK) ORE-PR016
i L) ORE-PR031 AL) ORE-PR017
'

M) ORE-PR032 AM) ORE-PR018
N) ORE-PR033 AN) ORE-PR019 -

'
0) ORE-PR034 AO) 1RE-PR002
P) ORE-PR035 AP) 1RE-PR003
Q) ORE-PR036 AQ) 1RE-PR006

; R) ORE-PR037 AR) 1RE-PR007
S) ORE-PR038 AS) 1RE-PR008,

T) 1RE-PR001 AT) ORE-PR041v

U) 1RE-PR011 AU) ORE-PR040.;

V) 1RE-PR013 AV) ORE-PR005
W) 1RE-PR014

'

X) 1RE-PR015
Y) 1RE-PR016.

Z) 1RE-PR017,

;

'

CAUSE: CLOGGED SAMPLE LINE

REF: AR/PR SYSTEM DESCRIPTION'

M-78 SERIES
BwOP AR/PR 11-T1

8

; PLT STA: REACTOR AT POWER
i

*
.

!

4
4



!

,

I

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
RADIATION MONITOR WILL BECOME INOPERABLE DUE TO THE LOSS ;

SAMPLE FLOW THROUGH THE MONITOR. THE FLUID WHICH HAD BEEN
FLOWING BY THE DETECTOR WILL BECOME STAGNANT. THE ACTIVITY
OF THAT FLUID WILL BE INDICATED ON THE RM-11. THAT ACTIVITY
LEVEL WILL STEADILY DECREASE AS THE RADIOACTIVE ISOTOPES
DECAY AWAY. THE RM-11 MONITOR LOSS OF SAMPLE FLOW WILL ALARM
FOR THE SELECTED MONITOR. THIS ALARM IS INDICATED AS AN
OPERATIONS FAILURE ON THE RM-Il DISPLAY WHICH IS COLOR CODED
DARK BLUE. THE OPERATIONS FAILURE WILL CAUSE THE ASSOCIATED
MONITOR TO GO INTO INTERLOCK AND ANY ASSOCIATED AUTOMATIC
ACTIONS WILL OCCUR EXCEPT FOR VC WHICH REQUIRES 2/2 FAILURES.
CLOGGING OF THE SAMPLE LINE WILL RESULT IN A VACUUM TRIP OF THE
ASSOCIATED SAMPLE PUMP AFTER APPROXIMATELY 50 SECONDS.

MALFUNCTION REMOVAL WILL ALLOW FLOW RESTORATION THROUGH
THE AFFECTED RADIATION MONITOR.

~

l

EVENTS: NONE |
:

O

.

5
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RM03 INADVERTANT AUTO RADIATION MONITOR ACTUATION

TYPE: GENERIC, RB

A) ORE-PR026 M) 0,RE-PR019
B) ORE-PR031 N) 1RE-PR008
C) ORE-PR032 * O) ORE-AR055

|

D) ORE-PR033 P) ORE-AR056 j
E) ORE-PR034 Q) 1RE-AR011 1

F) 1RE-PR011 R) 1RE-AR012
G) 1RE-PR027 S) ORE-PR041
H) ORE-PR001 T) ORE-PR005
I) ORE-PR009 U) ORE-PR040
J) ORE-PR016 * 15 sec. time delay on
K) ORE-PR017 start prevents auto-start
L) ORE-PR018 of fan.

CAUSE: CIRCUIT NOISE / VOLTAGE SPIKE
.

REF: AR/PR SYSTEM DESCRII' TION
M-78 SERIES
BwOP AR/PR 11-T1

PLT STA: REACTOR AT POWER

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
RADIATION MONITOR OUTPUT WILL SPIKE MOMENTARILY INCREASING
ITS OUTPUT TO GREATER THAN THE HIGH ALARM SETPOINT. THE
DETECTOR OUTPUT WILL RETURN TO NORMAL IN 30 SECONDS TO 1
MINUTE. THIS WILL CAUSE ITS HIGH RADIATION AUTOMATIC ACTION TO
OCCUR WITHOUT AN ACTUAL HIGH RADIATION LEVEL EXISTING. THE
AUTOMATIC ACTION WILL FUNCTION PROPERLY AND ITS EFFECT ON
PLANT OPERATION IS DEPENDENT ON WHICH MONITOR IS SELECTED.
WHEN THE OPERATOR ATTEMIYrS TO RECOVER FROM THE AUTOMATIC
ACTION INITIATED BY THE SELECTED MALFUNCTION, REALIGNMENT OF
THE AFFECTED SYSTEM (S)IS ALLOWED.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED RADIATION
MONITOR TO NORMAL.

EVENTS: 1) LER 06-01-88-011
2) LER 06-01-88-006
3) LER 20-02-88-027
4) LER 20-01-88-019

r 5) LER 20-01-88-011
6) LER 20-01-88-020

6

_.
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LICENSEE EVENT REPORT (LER)
~~

'

|

I Name (1) Docket Numb 2r (2) Jace (3)

|ofk0|3 |
| Braidwood. Unit 1 01 51 01 01 01 dl Sl 6 1

I e (4) Train A and Train B Control Room "entilation Switchover Due to Radiation Monitors OPR31J throuch 34J |I Eroeriencino a Momentarv Loss of Power from 345 kV Line Loss
! u ent Date (5) LER Number f61 Recort Date (7) Other Facilities Involved (8)

Month Day Year Year j/j// Sequentia17,// Revision Month Day Year Facility Names Docket Number (s)///, 7fl

Number /// Number

NONE 01 51 01 01 Ol I l |

|01 8 01 1 81 8 81 8 0lI|9 01 0 018 11 8 81 8 01 Sl 0101 Of f I !

~ ~

OPERATING
(Check one or more of itJe followine) (11)

j_ _ . ' . 20.402(b)
POWER

_ 20.405(c) JL 50.73(a)(2)(lv) 73.71(b) ;_

LEVEL
_, 20.405(a)(1)(1) 50.36(c)(1) _ 50.73(a)(2)(v) 73.71tc) '

__
_

20.405(a)(1)(ii) 50.36(c)(2)1! 0 | _ _ , 50.73(a)(2)(vil) _10ther (Specif y |
_ _

(10) 0 20.405(a)(1)(iii) 50.73(a)(2)(i) _ 50.73(a)(2)(viii)(A) in Abstract {
_ _

/ // / /// // / * *' *? ////////////////////////// ~ ~ '
~ *

LICENSEE CONTACT FOR THIS LER (12)
Name

TELEPHONE NUMBER I
Paul Stanczak, Tech Staff Engineer Ext. 2466 AREA CODE !

8Ii15 al5181 l218 al i
COMPLETE ONE LINE FOR EACH COMPONEN FAILURE DESCRIBED IN THIS REPORT (13)

CAUSE SYSTEM COMPONENT HANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTABif( /
I TURER TO NPRDS TURER TO NPrDS

X l | I l I l | I I I I I I I
I I | | | | | | l | I I | |

l SUPPLEMENTAL REPORT EXPECTED (141 Expected Month I Dav l Year
O Submission ,

lyes (If ves. comolete EXPECTED SUBMISSION DATE) 51NO | | |
| ABSTRACT (Limit to 1400 spaces, i.e. approximately fif teen single-space typewritten lines) (16) I

l

| At 1201 on August 1, 1988, Control Room Train A and B ventilation automatically shifted to its emergency wake-up mode
of opsration due to a momentary loss of voltage on the Control Room Outside Air Intake Radiation Monitor. Radiation
Monitors OPR31J, OPR33J, and OPR34J alarmed simultaneously in the Control Room at the Radiation Monitor RM.11
console. This Power Fail alarw. indicated at the RM-11 console, occurred at the same time that the 345 Kilovolt line
2001 was de-c.ergized from the station power distribution ring due the line coming in contact with a tree. This
risulted in a momvntary dip in the 345 Kilovolt line voltage which was sensed by the radiation monitors. The'

radiation monitors immediately returned to normal operation and the Control Room Ventilation was realigned to its
; nsrmal line-up. There was no failure of plant equipment. System 1 cad dispatch has had the power line right-of-ways
I cleared. No further corrective action is considered necessary. There have been no previous occurrences of control

room ventilation shif ting to its emergency makeup mode as a result of power line perturbations.

|

|
l

|

O
:
i

2239m(082388)/34
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N N RPR T N M AT N
f NAME (1) DOCKET NUPSER (2) LER HUMBER (6) Pace t h

Year /// Sequential
//j/j /j/,/

// Revision
f f

Number / _ Number,
traidwood. Unit 1 0 | 5 1 0 1 0 1 0 1 41 51 6 el8 - 011 |9 - 01 0 01 2 0F OL).aT Energy Industry Identification System (E!!S) codes are identified in the text as [==]

A. PLANT COWITIONS PRIOR TO EVENT:

Unit: . L: Event Date: Auaust 1. 1988._; Event Time: 1201

MDDE: L - _ Power Operatine ; Rn Power: 1007. ; RCS [AB) Temperature / Pressure:_NOT/NDP.

B. QESCRIPTION OF EVENT:

There were no systems or components inoperable at the beginning of the event that contributed to the event.

At 1201 on August 1, 1988, Control Room Train A and Train 8 ventilation [VI] automatically shifted to its
emergency make-up mode of operation due to a momentary loss of voltage on the Control Room Outside Air Intake
Radiation Monitor (IL). Radiation Monitors OPR31J. OPR33J, and OPR34J alarmed simultaneously in the Control
Room at the Radiation Monitor RS11 console. This power fall alarm, indicated at the RN il console. occurred at
the same time that the 345 Kilovolt (KV) line 2002 was de-energized from the station power distribution ring.

The radiation monitors imediately returned to nomal operation and the Control Room ventilation was realigned
to its normal line-up.

.

Operator actions neither increased nor decreased the severity of the event and plant operation were unaf fected.

This event is being reported pursuant to 10CFR50.73(a)(2)(iv) - Any event or condition that resulted in manual
or automatic actuation of any Engineered Safety feature, including the Reactor Protection System.

!C. CAUSE OF EVENT:
I

The intermediate cause of the event was a momentary fluctuation in line voltage that dropped below the 90 volt
,

Power Fall setpoint of the radiation e.onitors. This occurred when line 2002 was suddenly de-energized causing |
power line perturbations felt throughout the plant. The root cause was that line 2002 had sagged down onto a
willow tree, causing a line overcurrent condition that de-energized the 345 KV line.

D. SAFETY ANALYSIS:

This event had no effect on the safety of the plant or the public. There was no abnormal level of radioactivity
present. Equipment operation performed as designed in causing Control Room ventilation shift to its emergency
makeup mode of operation as designed. Under worst case conditions of actual radioactivity being present. the
Control Room ventilation system would have responded as it did in this event.

E. CORRECTIVE ACTIONS:

Equipment operation immediately returned to normal. There was no failure of plant equipment. Sy ' e Load
Dispatch has had the power line right-of-ways cleared. No further corrective action is considered necessary.

O
2239m(082388)/35
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l' RP NT A N
f NAME (1) DOCKET NUMBER (2) LER NUMBER (6) Pace (3) |

Year Sequential g/ / Revision )
Number (jf J umb y_3

1raidwood. Unit 1 0 1 5 l 0 1 0 1 0 1 41 51 6 818 - Ol1 i9 - 01 0 01 3 0F Of 1..AT Energy Industry Identification System (EIIS) codes are identified in the tent as tun]

F. PREVIOUS OCCURRENCE 1:

There have been no previous occurrences of Control Room ventilation shifting to its emergency makeup mode as a
result of power line perturbations.

G. COMPONENT FAILURE DATA:

This event was not caused by plant component failure, nor did any plant components f all as a result of this
event.

.

i

I

.

2239m(082388)/36
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LICENSEE EVENT REPORT (LER)

~ ' ~~

Facility Name (1) Form Rev 2.0
Docket Number (2)

' "
_paae (3)

|of|0|3Ol Sl 010101 di 51 7 1(
Title (4) Containment Ventilation Isolation Due to Transient Loss of 345KV

Switchyard Line 0103

Event Date (5) LER N&r f 61 ternet Date (7) '

Other Facilities Involved (8)Month Day Year Year ',/,/,/ M .:.tlal }/,/,/ Revision Month Day Year Facility Names I Docket Number ( s )/// Mr /// Number-

.

IN)NE 01 $1 of 01 Of I i
11 1 Il 5 81 8 81 8 0l217 0[0 11* 01 2 81 8 61 51 01 01 01 I l

~ ~

'

THIS REPORT I5 $UBMITTED PURSUANT 10 1HE REQUIREMENTS OF 10CFRg,g,,7 g
(Check one or more of the followinal f11)3

20.402(b)
i POWER 20.405(a)(1)(1)

_ 20.405(c) _Z_ 50.73(aH2)(iv) 73.71(b)_._

_
_ 50.36(c)(1) 50.73(a)(2)(v) 73.71(c)j LEVEL 20.405ta)(1)(ll) _ 50.36(c)(2) 50.73(a)(2 H vil) _ Other (Specif y

_

!0 |0 _

| (101 0
_

20.405(a)(1)(lii) 50.73(aH2)(1) 50.73( a H 2)(vill)( A) in Abstract_ _

////////////////////////// __ 20.405(a)(I)(iv) 50.73(a)(2)(li) _ 50.73(a)(2)(viii)(B) below and in
_

_

////////////////////////// 20.405(a)(1)(v) _ 50.73(a)(2)(lii) _ 50.73(a)(2)(m) Test)

LICENSEE CONTACT FOR THIS LER f12)
Name

TELEPHONE laaeER
AREA CODE

[ Richard Rountree Enaineer Tech Staff Ext. 2487 8| 1l5 41 51 81 1 21 al 01 1|

COMPLETE ONE Lite FOR EACH COMPONEN FAllt88F DESCRIBED IN THIS REPORT (13)
CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REPORT 4BLE // //

| TURER TO NPRDS TURER TO NPRDS f,/, /,//
'

I I I I I I I I I I I I | _L _ //l i I I I I I / I ' 1 1 1 1 I fI'/$| %
$UPPLEMENTAL REPORT EXPECTED (14) Expected Month I Day I Year

Submission,

lYet (If vos. came_lete EXPECTED SUBM{.1] ION DATE) X l NO '
| | |

A85 TRACT (Limit to 1400 spaces, i.e. approximately fif teen single-space typewritten fines) (16)

Prior to the event all containment ventilation isolation valves were closed. At 2340 on November 15,
1988 the Main Control Room received a Unit 2 Train 8 Containment Ventilation Isolation signal from the
Containment Fuel Incident Monitor (2RT-AR012). The root cause of the event was a perturbation of the 345
Kilovolt Transmission System due to line 0103 opening as a result of a thunderstorm. The resulting power
perturbation was felt from line 0103 through the System Aux 111ery Transformer to Mntor Control Center
(MCC) 232X2 AND 232X3. The radiation monitors fed f rom these MCC's indicated a Power Fall on their trend
display screens also. However, the 2RT-AR012 radiation monitor initiated the interlock function, which
was manually reset. This event was considered spurious and no further corrective action is considered
ne.cessary as the monitor performed its safet'y function. There have been previous occurrences of a

i Containment Ventilation Isolation as a result of a momentary loss of power.

|
|

2390m(120888)/23
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LICENSEE EVENT REFORT ftER) TEXT CONTINGTION Form Rev 2 g_FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (6) Paae ( 3) ;

Year ,//p/ Sequential
/,/j/

/ Revision/N Braidwood Unit 2 /j// f
Number // Number

{
0l510f010Jdl517 8I8 - 0l217 - Ol0 01 2 Or 01 3TEXT Energy Industry identification System (EIIS) codes are identified in the text as (xx]

A. PLANT Colelf!ONS PRIOR F0 EVENT: .

Unit: Braidwood 21 Event Date: November 15. 1988; Event Time: 2340;

Mode: 3 - Hot Standby; Rx Power: 0%

lRCS (AB] Temperature / Pressure: 553 degrees F/2243 psig: j

B. DESCRIPTION OF EVENT:

There were no structures, systems, or components inoperable or degraded at the beginning of the event that
contributed to the event.

At 2340 hrs on November 15. 1988 the Main Control Room received a Unit 2 Train 5 Containment ventilation
Isolation (EF) (JE] signal. All containment ventilation isolation valves were closed prior to the event.
Plant conditions remained stable throughout the duration of the event. Operater action had no impact on the
severity of the event. No equipment was declared inoperable as a result of this event. .

The 2RT-AR012 Containment Fuel Incident Monitor (AR) (IL] initiated the Containment ventilation Isolation
interlock function at the same time 345 Kv Switchyard (MP) (EL) line 0103 opened momentarily during aO thunderstorm and severe high winds. The event manifested itself on the trend display screen of the Unit 2( Control Room Radiation Monitoring Operator Console (RM-11). Because of the extremely short duration of the
perturbation, the 2RT-AR012 Containment Fuel Incident Monitor did not alarm the loss of power. but it did
initiate the Containment Ventilation Isolation, and the power fall was displayed on the trend display screen.

The Lead Dispatcher verified that Bus Tie 3-4 circuit breaker opened, but did not reclose (automatically), as
it should have. Seconds later the Load Dispatcher manually reclosed the breaker, restoring power to the
line.

i

The resulting power perturbation was felt from line 0103 through the System Auxiliary Transformer to Motor I
Control Center (MCC) 232X2 and 232X3. The radiation monitors fed from these MCC's indicated a Power Fail on

,

their trend display screens and the 2RT-AR012 radiation monitor also initiated the interlock function. '

The appropriate NRC notification via the ENS phone system was made at 0058 on November 16. 1988 pursuant to
10CFR50.72(b)(2)(ll).

This event is being reported pursuant to 10CFR50.73(a)(2)(iv). - any event or condition that resulted in
manual or automatic actuation of any Engineeree Safety Feature including the Reactor Protection System.

C. CAUSE OF EVENT: .

The root cause of the event was a perturbation of the 345 Kilovolt Transmission System and is considered
weather related, because of the thunderstorm and high winds present. The Containment Fuel incident Monitor
sensed an undervoltage condition that momentarily placed the monitor in a power f all mode of operation. This
caused the generation of the Containment Ventilation Isolation signal.

2390m(120888)/24
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LICENSEE EVENT REPORT (LER) TEXT CONTINUATION
FACILITY NAME (1) DOCKET NUPeER (2) LER NukeER ffi)

Fotm Rev 2.0
Pace 13)

Year ///
Braidwood Unit 2 /,/,/,

Stquential //j/j Revision
kumber /j//D Number

{ I
0 1 5 1 0 1 0 1 0 l dl 51 7 8|8 - 012l7 - 010 01 3 0F 01 3TEXT

Energy Industry Identification System lE!!$) codes are identified in the text as (XXI

D. SAFETY ANALYS15:

This event *had no effect on the safety of the plant or the public. All systems operated as designed.

The monitor was able to perform its safety function as described in Final Safety Analysis Report Section
12.3.4.1 throughout the duration of the event. In the worst case event of a permanent loss of power to
the monitor, the Containment Ventilation Isolation signal would still have occurred, as the monitor would
still have been able to sense the loss of power.

E. CORRECTIVE ACTIONS:

The Containment Ventilation Isolation was reset. This event was considered spurious, and no further
action is considered necessary since the monitor performed its safety function.

f. PREVIOUS OCCURRENCES:
-

There have been previous occurrences of a Containmeni Ventilation Isolation as a result of a momentaryloss of power.

DVR Number TitleA
20-1-87-099/87-018

~ Train 8 Containment Isolation Signal Due to an Undervoltage Condition Sensed by
Containment incident Fu91 Monitor IRT-ARO12

20-I-87-204/87-030 Containment Purge Isolation Due to Radiation Monitor loss of Power

G. COMPONENT FAILURE DATA:

This event was not the result of component failure, nor did any components fall as a result of this event,

O
2390m(120888)/25
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LICENSEE EVENT REPORT (LER)
Facility Name (1) Fore Rev 2.0

Docket Number (2) Paos (3)Byron. Unit 1

"d' IU 01 51 01 01 01 di 51 4 1!ofi0l3
Fuel Handling Building Charcoal Booster Fan 0A Automatic Start Due to Inadequate Standard

Out of Service Procedure
J y.g g Jate (5) LER M :r (6) Renart Date 17) Other Faellities Involved (B)

'

Honth Day Year Year ///
g///,

Sequential /j/j/ Revision Month ' Day Year Fac414tv ua Decket N + rfs)j//Nsmber / N.+ r_

NONE 01 51 01 01 01 I i
111 2 19 8Ie 8is e I i II Ol0 112 2f 7 81 8 0151 of of of I I

- ~

THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10CFR
ICheck one or more of the followino) f11)

20.402(b)

LEVEL
_ 20.405(a)O)(1)

_ 20.405(c) JL 50.73(a)(2)(iv) __ 73.71(b)POWER
50.36(c)(1) _.__ 50.73(a)(2Hv) 73.71(c)

,_

8MUMO (cH ) (aM HvH)1 10 1 0 -- -- -

///,///,/,/,/,////////,/,//,//,/,//,/ 20.405(a)D)(iv) 50.73(a)(2)(li)
,_ 50.73(a)(2)(viii)(A)

- er ecHy(10) I i 20.405(a)(1)(iii) 50.73(a)(2)(1)
-

_

in Abstract
50.73(a)(2)(viii)(8) below and in

.,_

///' //j' ,' ,' ////////' ' /,' /' ' /' / 20.405(a)( 1 )( v) _ 50.73(a)(2)(lit) _,._ 50.73(a)(2)(x) Text)

_

/j/// /
,_

j, / j, ,// /

LICEinEF CONTACT FOR THIS LER f121 I
Name

TELEPHONE IRWeERTom Higgins. Operating Engineer. Ext. 2215 AREA CODE

al1Is 2 13 14 i _1 si 41 di
COMPLETE OK LINE FOR EACH CGEmiiu FAf t HRF DESCRfRED IN THIS REPORT (13)CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LETURER TO NPRDS

TURER TO ;GLil i I I I I I I I l l I I I il I I i l I I I I I I I i |
SupPLEENTAL REPORT EXPECTED f141

[ Expected Month i Dav 1 Year
Submission

lYen (If ven. conclate EXPECTED SURMI5510N DATE) Yi NO I i | I
*

A85 TRACT (Limit to 1400 spaces, i.e. approximately fif teen single-space typewritten lines) (16)

At 0930 on November 29,1988 the 08 Fuel Handling Building (FH8) Charcoal Booster Fan was manually started
to satisfy a Technical Specification for new fuel movements and for removing a FHB area radiation monitor
from service for a planned modification. The radiation monitor was placed in an interlock condition, which
would ordinarily cause an auto start of the OA FHB Charcoal Booster Fan, but the OA and 08 fans are
interlocked to permit operation of only one fan at any particular time. At about 1430 the Fuel Handlers
reported the completion of fuel movements. At 1543 the 08 fan was manually stopped. Due to the radiation
monitor interlock, the OA fan auto started. The 0A fan was stopped and the 08 fan restarted. The
modification to the radiation monitor was completed on December 2,1988 and the 08 fan was stopped.

The Out Of Service procedure for the radiation monitor failed to consider the interlock between the monitor
and the OA FHB Charcoal Booster Fan. The procedure was in error, because it did not specify actions to
prevent this event.

The standard Out Of Service procedures for radiation monitors with interlock functions will be modified to
j

explain the interlock function as well as provide actions to prevent automatic equipment starts.

(0194R/0012R)
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LICENSEE EVENT REPORT (LERI TEXT CONTINUATIONFACILITY NAME (1) DOCKET NUteER (2) Form Rev 2.0
LER NupeEn (61

Paae tu
Year

/,/,/,/
Sequential //j/ Revision

j/j// Number // V:r
Byron. Unit _1 0l5l010|_0idl514 al8 - 01111 - 010 0 12 0F 0 13TEXT

Energy Industry Identification System (EIIS) codes are identified in the text as [XXl

A. PLANT CONDITIONS PRIOR TO EVENT:

Event Date/ Time _fl-29-88 /_.1543

Unit 1 MODE 1 Power Oseration__ Rx Power 100% RCS (AB) Temperature / Pressure _ Normal Doeratina
-

Unit 2 M00E .1__ - Power Oeeration Rx Power 481 RCS [A8] Temperature / Pressure _ Normal Oeeratina

8. DESCRIPTION OF EVENT:

At 0930 on November
29,1988 the 08 Fuel Handling Building Charcoal Booster Fan [VG) was manually started

by a Nuclear Station Operator (N$0) (licensed reactor operator) to satisfy Technical Specification 3.9.12
for new fuel movements in the Fuel Handling Sullding and for removing a Fuel Handling Svilding Fuel
Handling Incident Area Radiation Monitor (ORT-AR055) [IL) from service for a planned internal wiringmodification.

At 0937 ORT-AR055 was removed from service, and placed in an interlock condition wMeh would
ordinarily cause an automatic start of the OA Fuel Handling Svilding Charcoal Booster Fan, but the 0A and
08 fans are interlocked so only one fan can operate at any particular time.

$1nce the 08 fan had been
started and continued to operate, the OA fan remained off and in a standby conditlen.

At approximately 1430 Fuel Handling Operators (non-licensed operators) informed the control room operators
that fuel movements were complete for the day.s

required, since fuel movements had been ceased. The NSO believed that operation of the 08 fan was no longer
At 1543 with Unit 1 in power operation (Mode 1) at 100

percent reactor power and Unit 2 in Hode I at 48 percent reactor power, the N$0 stopped the 08 Fuel
Handling Building Charcoal Booster Fan.

When the 08 fan was stopped, the OA fan automatically started due
to the interlock condition of ORT-AR055. The 0A Booster Fan automatic start was an Engineered Safety
Features (ESF) actuatien, which is reportable by Licensee Event Report (LER) pursuant to 10CFR
50.73(a)(2)(lv). The 0A fan was manually stopped by an N50 and the 08 fan was manually started at 1543.
At 1929 an event notification was telephoned to the Nuclear Regulatory Commission in accordance with 10CFR
50.72(b)(2)(ll). The modification to ORT-AROS$ continued and was completed on December 2.1988. ORT-AR055
was returned to service and the 08 Fuel Handling Building Charcoal Booster Fan was stopped at 1655 on
December 2. 1968. The stable operation of both Syron Units remained unaffected by this event.

C. CAUSE OF EVENT:

The Out Of Service procedure for the ORT-AR055 area radiation monitor did not consider that the monitor is
interlocked with the OA Fusi Handling Building Charcoal Booster Fan. The Out Of Service also did not
contain actions required to prevent this event. Therefore, the Out Of Service procedure was in error. !,

D. SAFETY ANALYSIS:

There was no effect on plant or pubite safety. The automatic start of the OA Fuel Handling Building
Charcoal Booster Fan and realignment of dampers is an Engineered Safety Features (E5F) actuation which

j
estabitshes a safer plant condition because the ESF lineup filters radioactive contaminants from the air in

|
the Fuel Handling Building. The filtering capability was not required, since no radioactive contaminants

|
wers present during this event. The safety consequences would have been the same had this event occurred
under a more severe set of initial conditions.

i

(0194R/0012R)
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LICENSEE EVENT REPORT (LER) TEXT CONTINUATIONFACILITY NAME 11)
DOCKET NUPSER (2) Form Rev 2.0

LER NUPSER (6) Pans (3)
Year

/,/p/,/
Sequential

,/,/,
/ /// Revision
/ Hnabar / Nder

Jvron. Unit 1 0 1 5 1 0 1 0 1 0 l'4l 51 4 als 01111 010 0 13 0F 0 13 {TEXT
-

Energy Industry Identification System (EII5) codes are identified in the text as (XX]
-

'

IE. CORRECTIVE ACTIONS:

|
lThe standard Out Of Service procedure for the ORT-AR055 area radiation monitor and other radiation monitors

with interlock functions will be modified to add a note explaining the interlock function of the monitor as
well as provide actions to prevent automatic equipment starts. Corrective action is tracked to completionby Action Item Record 454-225-88-0291.

F. EgEVI0Lts OCCURRENCE 5t

There lieve not been any automatic starts of the Fuel Handling Building Charcoal Beester Fans in the pastfrom this root cause.

G. COMPONENT FAILURE DATA:

MANUFACTURER NotENCLATURE NDDEL NUPSER MFG PART NUPSER

Not Applicable .

.
.

v
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RM03
LICENSEE EVENT REPORT (LER)

Facility Name (1)
Docket Number (2) Paam (1)Svren. Unit 1

|ef|0|3of El of 0101 dl El 4 1Title (4)
FUEL HAfSLING BUILDING B0OSTER FAN ACTUATION OUE TO VOLTAGE TRANSIENT CAUSED BY FALLEN STATIC LINE

Event Data Ill LEE " " ^^ IE) 8^===t Gm6a (7) Other Facilitten involved f anMonth Day Year Year Sequential laevision ' Month I Day ' year ractilt - :
'

1 Deckat " " riniom_ u. , I

avran. unit 2 01 51 01 DI 014 15 150la 21 s al a aIa """

e 1 e la eia 019 017 81 8 of si al of al i I
~~

OPERATING THIS REPORT IS SURMITTED PUR$URNT TO THE REQUIREMDfTS OF 10CFR
f thach ans er mare af the fallowinal fil)

1 20.402(b) 20.405(c) .1. 50.73(a)(2)(iv) 73.71(b)POWER .__

20.405(a)(1)(1) 50.36(c)(1)_,,_

i g 20.405(a)(1)(li) 50.36(c)(2)
, 50.73(a)(2)(v) 73.71(c)LEVEL _

_ , _

54.73(a)(1)(vii) ,_ Other (Seecify(1e1 0Ie ia ,_.

//////,/,///,/,/,/,///,////,// ///
,_ 70.405(a)(I)(tit) ,. 50.T3(a)(2)(1) 50.73(a)(2)(viff)(A) in Abstract,, 20.405(a)(1)(lv) 50.73(a)(2)(ii) 50.73(a)(1)(vill)(B) below and in

_,,,_

/////j//' //,' ' ,' ' //'///j/,' j' /// / ,_ 20.405(a)(1)(v)/,/, ////
_.,, 50.73(a)(2)(lit) 50.73(a)(2)(a)

,

Teut)
LIrrutFF CaxiacT FOR THIS LER (121Name

TEttpunur utamenR. Flahlve. Technical Staff Superviser Estension 2243 AREA CODE

aI1Is 2131 dr .1 si 41 di
Ca. JTE out LfMF F00 EAcN C--L---ii FAf t ter DFtrafsan 1M TMit misumf (13)CAUSE ' SYSTEM COMPONDff MANUFAC- rep 0RTASLE // CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLETinte TO MPADE

_ Timre 70 MPEDEc rIc | Il mi s x I el el e N
. I I i i l i l| I I I I I l // 1 1 1 I I i 1

SUPPLEsmiAL ufrouf Ezrifim f141
Expected Month | Daw | Year

l Submission
lyes (If wea. e===1sta EXPECTED " ""IttfoM DATE1 _

| 151
I l |

ASSTRACT (Limit to 1400 spaces, i.e. approximately fifteen single-space typewritten lines) (16)
On August

26,1908, at 0512 with Unit 1 at 98E and Unit 2 at 331 reacter power, the Fuel Handling Building
Fuel Handling Incident Area Radiatten Monitor (ORT-AA056) sensed an underveltage condition and transferredto the interlock mode.

The OR Fuel Handling Sutiding Charcoal Beester Fan automatically started and
dampers aligned to filter the Fuel Handling Building atmosphere, although ne actual airborne contaminationexisted.

Fe11 ewing the weltage transient the ORT-AA056 monitor returned to its normal operatingconditten.
The beester fan was stopped at 0540 by the Ilconsed centrol room operators.. The event had no

effect en the stable power operetten of either Unit.

The voltage transient, that caused the ORT-AR056 to interlock eccurred when an electrical distribution
system transmissten tower static line fell en one of the phases of the transmission line. The grounding of
the phase automatically tripped distributlen system breakers and resulted in the weltage transient. The
electrical insulators for the static line had been severely damaged by lightning and failed mechanically.

The static line mes repaired by Commonwealth Edison's Rock River Divisten Overhead Department.Previously
installed plant modifications have effectively decreased radiatten mentter sensitivity to distribution
system transients.

The voltage disturbance caused by the iightning induced static line failure is an
acknowledged risk of transmission line operetten and ne further corrective actions are warranted.

previews occurrences of radiatten mentter power failure induced Engineered Safety Features actuations are
documented in the following Unit 1 Licensee Event N u ts: 85A36, 86-009, 86 426, 87-.021.

1

(0100R/0012R)
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LICENEFF EVENT REPORT f LER) TEXT CONTINUATIONFACILITY NAME (1)
DOCKET NUMER (2) LER NUMER f61

pane (3)

}/g//
Year / Sequential N/ Revision

// Wr /g//j Hnaher
_ Evran. Unit 1

0 1 5 1 0 1 0 1 0 1 41 s1 4 aIg 010|6 e18 of 2 0F Of 3TEXT

Energy Industry Identificatten System (E!!$) codes are identified in the tent as (xz]
.

.

A.
PLANT cow 1TIONS Pefne 70 EVENT:

Event Date/Tlee a/26/as__/ 0112

Unit I MODE F - _pener 0 rattaa
Rm Power __3g5.

RCS (AO] Temperature / Pressure Normal Omeratina_
Unit 2 NDOC 1 - Pe-c0 ratten_ Ra Power _.235. RCS (As] Temperature / pressure Narmal Qaeratine_

B. DFtrafpTION OF EVENT:

On August
26,1988, at 0512 with Unit I in power operation (Kode 1) at 981 reacter power

Mode 1 at 335 reactor power, the Fuel Handitag Guilding Tool Hend11mg Incident Area Radiati
, and Unit 2 in

(DRT-A4056) (!L) sensed an undervettage condition and transferred to the interlock modeon Monitor

signal automatically started the 08 Fuel Handling Sutiding Charcoal Soester Fan (VA)(VG) and transferredThe interlock.

the assectated dampers to their Engineered Safety Feature (ESF) posittens.
The monitor returned to itsnormal operating condition famediately after the weltage transient passed.
At 0540 a licensed reacteroperator stopped the booster fan and returned the system to a neraal configuration.

components were prevleusly inoperable that contributed to this event. No plant systems or
Both Units were maintained in a

stable conditten during this event. All operator actlens taken were correct. This event is reportable per10CFRSO.73 (a)(2)(lv) due to the automatic ESF System actuation.

C. cautr or EVENT:

The electrical insulators that anchered a static line to an electrical distribution transmission t
mechanically failed and a11ewed the static line (energized at 2300 Volts) tr Fall ente one phase of thower I

345,000 Volt transmission line. Tranentssten line 9622 bus tie breakers 11 le

line fault condition. . and 12-13 opened due to the
The transmission 1tne trip caused a voltage transtant en the Station's electrical

'

system.
The bus voltage sensed by the ORT-A4056 somentarily dropped below the underveltage setpoint of

!

90
13 Volts which caused the monitor to transfer to the interlock mode of operation.

failure of the insulators was the result of severe, direct lightning damage. The mechanical

D. SAFETY m'YSI1:

There was no 6ffect en plant er public safety. The automatic start of the 08 Fuel Handling Building
Charcoal Beester Fan and shifting of associated dampers to their ESF positions estabitshed a safer plant
condition than the normal system lineup by filtering radioactive contaminants free the Fuel HandlingPullding staesphere.
Fuel Handling Su11 ding during this event.This filtering capability was not required, since no airborne activity existed in the
during this event and showed ne lacrease in activity level.The redundant area radiation sentter (ORT-AR055) was operable
same had this event occurred under a more severe set of initial tenditions.The safety consequences would have been the

E. CORRECTIVE ACTItMES:

New Insulators were installed on the transmission tower and the static line was restered by Commonwealth
Edison's Rock River Division Overhead Department. A plant modification was prevleusly installed on
ORT-AA056 to lower the undervoltage trip setpelat f ren 100 2 3 to 93 2 3 VAC in order to reduce the
sensitivity of the mentter to distributlen system voltage transients. Operating emperience indicates that
the setpoint modificatten has effectively reduced the monitor's sensitivity te weltage transients caused bylarge pump starts and most grid disturbances.

The weltage disturbance caused by the lightning induced
static line failure is an acknowledged risk of transmission line operation and ne further corrective) actions are warranted.

)
1

L0100R/0012R) I
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LfEENSEE EVENT REPORT (LER) TEXT EONTINUaTIONFACILITY NAME (I)
DOCKET NUMBER (2) LER NUDGER (6)

Paes M)Year
}/,// Sequential ////

f Revision
jj//,// F*r / E=her__. Avran. Unit 1 015101010141 El 4 ala Ol016 - 010 of 3 or of

TEXT

Energy Industry Identifit.atten System (E!!5) codes are identified in the text as (mm)
.

F. PREVIOUS OCCURRENCES:

There have been several previous occurrences of radiation monitor power failures ca sing ESF
each has been caused by a different initiating event. u actuations but

LER NUPSER IIILL

85-036-00 (Unit 1)
ESF Actuation Due To Radiation Monitor Power Fall

; 86-009-00 (Unit 1)
Containment Ventilation Actuation Ove To 345KV Otstributton System VoltageTransient

86-026-40 (Unit 1)
Control Room Ventilation Actuation Ove To Lightning Induced Distribution
System Voltage Transient

87-021-00 (Unit 1)
Control teen Ventilatten Acteatfen Due To Of stributten System voltage
Transient When Offette Line Tripped

-

G. Cosennem i rAI uer nata:

a) NAMJFACTimER fEDEELAftRf MMIEL MBSEE W G PART MBSER

Not Available Cloctrical Insulator Not Available

i
!
l

,

|

|
t

i

i

I

.

I

I
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LICENSEE EVENT REPORT (LER) -

% ,3
Facility hare (1) Docket Nucioer (2) . Pace (11

* * '
|ef!0|301 51 0 ! o f 01 41 51 6 1

*( I
Control Room venttiation Switenover Due to Spurious Noise

i Event Date (5) LER Number (6) Recort Date (7) Other Facilitiet involved fa)
Month Day Year Year // Sequential

|
,/,/,/ /,/p/p// Revision Month Day Year Facility Names Docket Numbertti

/ Number / Number

NONE 01 5l Of 01 Ol l 1
~~~

Of 9 11 6 al a al a 012l0 01 0 0|9 21 7 al a of El of 0! of I I
~~~

THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10CFROPMM
(Check one or more of the followinal III)

3 20.402(b) _ 20.405(c) E 50.73(a)(2)(iv) 73.71(b)
POWER 20.405(a)(1)(t) 50.36(c)(1) _ 50.73(a)(2)(v) 73.71(c)_

LEVEL

!0 !0 _ 20.405(a)(1)(11) 50.36(c)(2) 50.73(a)(2)(vit) Other (Specify_

f101 0 20.405(a)(1)(tit) 50.73(a)(2)(1) 50.73(a)(2)(vi ti)( A) in Abstract_

20.405(a)(1)(iv) , 50.73(a)(2)(11) _ 50.73( a )( 2 )(v i t t )(8) below and in
,20.405(a)(1)(v) 50.73(a)(2)(111) _ 50.73(a)(2)(x) Text)

LICENSEE CONTACT FOR TH15 LER (121
Name

TELEPHONE NUMBER

AREA CODE j
Paul stancrak. Tech Staff Enatneer Ert. 2486 al1 l5 41 El al -1 21 al 01 ' '

COMPLETE ONE ttNE FOR EACH COMPONEN FAfluRE DESCRf8E0 IN THis REPORT (131
CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REPORT)BLE / / i

TURER TO NPROS TURER TO NP905 j/
fX f f L Pl fl *l * Gl of 61 3 NO l 1 I l | I I / 1

l 1 1 1 l l 1 '/ | | 1 l ! l I /// k/ )
'

SUPPLEMENTAL REPORT EXPECTED flat Expected Month i Day 1 Tes;
Submtssion

/*\ Date (15)lYet (If vet. comolete EXPECTED SUBMI55!0N DATEl X 1 NO I | ! L L.,
1e

ABSTRACT (Limit to 1400 spaces, t.e, approxtmately fif teen single-space typewritten lines) (16)

On September 16,1988 at 1752 the Control Room Train 8 Ventilation automatically switched to its make up mode
of operation due to a high radiation signal on the Control Room Outside Air Intake gas Channel. A hign
radiation alarm also occurred in the Control Room at the Radiation Monitor (RM) .11 console. The root cause
of this event is not known. A notsy pressure transducer located on the Skid itself, was suspected of
ind,scing noise into the mr"ttter. Ecutoment operation is presently normal and no further corrective action is :

planned. Troubleshooting by the Instrument Maintenance Department did not reveal any proolems with the I
equipment. The System Technical Staff Engineer had noticed the pressure transducer sticking, so he had it
replaced. There have been two previous occurrences of Control Room ventilatton snift to Emergency Mode due
to spurious noise.

*

|

.

\
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t!CENSEE EVENT CE70#f f LEs t TErf CONTINUATICu r em e 's ! . 3o e
FACILITY NAME (1) 00CKET NUMBER (2) LED NUMBER f61 P1Se 11

Year /// Sequential ///, Revisionp,Braidwood I /// Number /// Number

g-- 0 I510 l010 l at $l B | 9 - 0| 210 - 0| 5 Sl 2 CF Of 1
( TEXT Energy Industry Identification System (E!!$) codes are identified in the text as (xx]xs

4

A. PLANT CONDITIONS PRIOR TO EVENT:

Unit: Bratswood I; Event Date: Septemoer 16. 1983; Event Time: 1752:

Mode: 3 - Hot Standby; Rx Power: 0%;

RC$ (A8] Temperature / Pressure: NOT/NOP

Unit: traidwood 2: Event Date: September 16. 1988; Event Tire: 1752;
.

Mode: 2 - Startup; Rx Power: 2%;

RCS [A8] Temperature / Pressure: NOT/NOP

8. DESCRIPTION OF EVENT:
,

There were no structures, systems or components inoperable or degraded at the beginning of the event that
contributed to the event.

On September 16,1988 at 1752 the Control Room Train 8 ventilation (VC) (VI) automatically switched to its

/
'

make up mode of operation due to a high radiation signal on the Ccntrol Room Outside Air Intake gas Channel,,.

ORE-PR0338 (PR) (!L). A high radiation alarm also occurred in the Control Room at the Radiation Monitor (RM1
- 11 console.

There was no increase in acttvity levels on any other channels and the event was considered to be spurtous.
An investigation into the event revealed no work activity in the area and the VC system was returned to
normal operation.

|

Operator actions neither increased nor decreased the severity of the event and plant conditions were 31..iys
stable.

The appropriate NRC notification via the EN$ pnone system was made at 1930 on Septemoer 16, 1988, pursuint *.
10CFR50.72(b)(2)(tt).

This event is being reported pursuant to 10CFR50.73(a)(2)(iv) . Any event or condition that resulted 'n
manual or automatic actuation of any engineered safety feature, including the reactor protection system.

.

C. CAUSE OF EVENT:

The root cause of the event is not known. A noisy pressure transducer. located on the skid itself was
suspected of inducing noise into the monitor. Equipment operation is presently normal and no further
corrective action is planned.

.

.

ta10m(100688)/25
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LICENSEE EVENT REFORT (LER) TEXT EONTINUATION'

rom n,v 2.c iFACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (6)
-

Pace (3)-
;

Year Sequential / Revision __ iBraldwood 1 Number Nutrber'

0 1 5 l 0 l 0 l 0 l 41 51 8I8 - Ol210 - 01 0 01 2 0F Ol
s

v) TEXT Energy Industry Identification System (EIIS) codes are identified in the text as (XX]

D. SAFETY ANALYS!$:
I
!

There was no affect on the the plant or the public safety'. There was no abnormal level of radioactivity I

ORE-PR0338 operated as designed and generated an Engineered Safety features actuation on a highj
present.

radiation signal occurrence. ORT-PR034 was available for redundant indication of the activity level. |

)
E. CORRECTIVE ACTIONS:

.

Troubleshooting of ORE-PRO 338 by the Instrument Maintenance Department did not reveal any problems with
the equipment.

The System Technical Staff Engineer had noticed the pressure transducer sticking, so he )had it replaced.
'

| F. PREVIOUS OCCURRENCES:

DVR/LER Number Title

DVR 20-1-87-335/ Control Room Ventilation Switchover Due to Spurious Noise on Channel ORE-PR003B
LER 87-051

DVR 20-1-88-088/ Control Room ventilation Shift to Emergency Makeup Mode Due to Spurious
LER 88-011 Radiation Monitor Noise Spike

\
.

G. COMPONENT FAILURE DATA:

Manufacturer Nomenclature Model Number MFG Part Number

General Atomics Pressure Transducer P61K188 N/A
(Sorento Electronics)

9

'

|

!
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ACTION.ITrJN ,

'.' . --- 8 E; - o W
.'...L

~~

TEM :ffJ ! 454-*200-88-080'0 h ItIF f t J.1i f r10
i

; ITEn DATE. ;)4/15/09
' 5CHE bui ..W CAT 1 E ;;, I COU61 TIONMODE::5 COMriITMEN T 10:

CURPEdT LOC (l'LP ! P A F' PERGON: B Lit R'i M TL c E.:'i,

o . >

! SUHJECT DVR 20-1 43-9884 C0r1 TROL ROOM;
VENTI | ATION SH1Fi rn EhERGTNCY

! iiAKE UP itODE DUE TO SPURIOUS ,

!

RADIATION t10NITOR NGISE SPII:E ,

!

j TYPE: DEV*ATION SEVERITY t.EVEL: LER NO: 88-01n CFITEatud:
!s ORG CAUSING 11 Eri : FiW RESPONSE DUE DATE INEPEC10R llRCOR1G GRG / PE;tGCN OP / W AL.R A l li TO DY SET BY SYGICM VI

.

VIREOP DEPT /SUPV TSEL/GTANCIAK CORRECTIVE.ACTt;UG PERUGN A /DE iR/F OUTAGE| COG PERSON / !-PR10RIl(CUG PERSON / TR: XIEEL4IM .
,_

BY/BW PROCEDURE: }
TRANSMIT CW: BY: D: L: Q: Z: NOD: DNS: ESS: PTC. NFS:
POWER: O ORIGINAL DUE DATE: 05/15/88 STATUS: COMPIETE ,p 'H TER IM REPOR T : *

RDY FOR CLOSURE: 04/06/Vit ''

.NfEKIn REPORT 10CFR50.73(A)(2)(IV) ORIG' EXIT DATE 05 J i i . C T,CLOSING ttEPORT:,

ORIG CLOSED 05/13/8uSI GN Al U;t E D.E. O'BRIEN DATE C0riPLEIED 0 6 ,') T -'o 6
,

'

REFER: DVR 20-1-98-008
,1DLOCRIPT100'

Ot! 04d 5/88 At 0132, THE OB CONTAROL R001 VEN71LATION SYSTEM RECE I'TD
A U f Gli AAD SIGNAL FROM OPR033J GAS CHANNEL AND SWAPPED TO THE nakEurNODE OF OPERATION. RADCHEM WAS NOTIFIED TO PULL THC FILIERS ANI.
CAR 1 RIDGE FOR ANALYSIS. NO ABNORMAL AMOUNTS OF RADIATION WEREDETCCTED. THE MONITOR APPEARED TO HAVE HAD A SPIRE. THE riotJITOR
OPERATED PROPERLY'BOTH BEFORE AND AFTER THE EVENT. AN EdS PHONE ; .-. i . '
W43 COMPLETED PER BWAP 1350 REQUIREMENTS. ,

4
.

THF RCT THAT CHANGED OUT THE FILLER RFPORTED THAT OPR53i~i WAS rOuih.
OPEH WHICH IS AN INCORRECT POSITION. THIS SHOULD NOT HAVE AFFCCILP j

,

THE ArtILITY OF THE MONITOR TO PERFORM IT'S FUNCTION. '

*

THE ONLY OTHER EVENT THAT MAY HAVE HAD AN EFFECT ON THE RAD mot 4fTV
WAS A OB VC CHILLER TRIP Ar 0326 ON 04/14/88. THE CHILLER WAS GFF F :R !| ADOUT TEN MINU TES WHICH WOULD HAVE CAUSED A SLICHT TEMPERATURE |

| TITt1GIENf GN THE GYSTEM.
| *
i

i

#% ii

U
:
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RM04 PROCESS RADIATION MONITOR ACTUATION .

TYPE: GENERIC,RV 1E-9 TO 1E+1 pCi/cc

NOTE: LOGARITHMIC SCALE MODELED LINEARLY

A) ORE-PR001 K) 1RE-PR002
B) ORE PR006 L) 1RE-PR003 '

C) ORE-PR007 M) 1RE-PR006
D) ORE-PR008 N) 1RE-PR007
E) ORE-PR009 O) 1RE-PR008
F) ORE PR010 ' P) 1RE-PR009
G) ORE-PR016 Q) ORE-PR005
H) ORE-PR017 R) ORE-PR040
I) ORE-PR018 S) ORE-PR041
J) ORE-PR019

CAUSE: DETECTOR FAILURE

REF: AR/PR SYSTEM DESCRIPTION .

M-78 SERIES

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES SELECTED PROCESS RADIATION l

MONITOR TO FAIL. THE VALUE DISPLAYED IS DEPENDENT UPON THE SEVERITY |

SELECTED. SELECTING A SEVERrrY HIGHER THAN THE HIGH ALARM SETPOINT |

WILL CAUSE AN RM-Il ALARM. THE FOLLOWING MONITORS HAVE INTERLOCKS
ASSOCIATED WITH THEM:

ORE-PR001 - LIOUID RADWASTE EFFLUENT MONITOR: i

AUTO CLOSES THE RELEASE TANK DISCHARGE VALVE. !

ORE-PR005 - FIRE AND OIL SUMP:
TRIPS TURB BLDG FIRE AND OIL SUMP PUMPS. 1

0/1RE-PR009 - COMPONENT COOLING WATER HX 0/1 OUTLET MONITOR:
AUTO CLOSES THE CC SURGE TANK VENT VALVE (ICC017).

ORE-PR016 - BLOWDOWN AFTER FILTER A OUTLET MONITORS:
AUTO DIRECTS DISCHARGE FLOW FROM THE BLOWDOWN MIXED-BED
DEMIN TO THE BLOWDOWN MONITOR TANKS.

1RE-PR008 - S/G BLOWDOWN MONITOR:
AUTO CLOSES S/G SAMPLE VALVES (IPS179's).

MALFUNCTION REMOVAL RESTORES THE SELECTED PROCESS RADIATION
MONITOR TO NORMAL.

EVENTS: NONE.

7

__ - _ _ - . 4
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I
i .

RM05 RADIATION MONITOR INTERLOCK ACTUATION FAILURE

TYPE: GENERIC, RB

A) ORE-PR001 P) NOT USED
B) ORE-PR005 Q) NOT USED
C) ORE-PR009 R) NOT USED
D) ORE-PR016 S) ORE-PR041
E) ORE-PR031 T) ORE-PR040
F) ORE-PR032 U) NOT USED-

G) ORE-PR033
H) ORE-PR034
I) 1RE-PR008
J) 1RE-PR009
K) 1RE-PR011
L) ORE-AR055
M) ORE-AR056

| N) 1RE-AR011 -

O) 1RE-AR012

l
ICAUSE: FAULTY INTERLOCK RELAY (NOTE: MONITOR DETECTS AND ALARMS ON

HIGH RADIATION BUT FAILS TO INITIATE AUTOMATIC ACTIONS)

REF: AR/PR SYSTEM DESCRIPTION j
M-78 SERIES i

BwOP AR/PR 11-T1 j

l
;

. PLT STA: REACTOR AT POWER

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO
IMMEDIATELY NOTICEABLE EFFECT. WHEN THE SELECTED RADIATION
DETECTOR INCREASES TO THE LEVEL WHICH WOULD NORMALLY CAUSE.

ITS HIGH RADIATION AUTOMATIC ACTION TO OCCUS, THE RM-11
CHANNEL ALERT AND HIGH ALARMS WILL ACTUATE, HOWEVER ANY
AUTOMATIC ACTION (S) DO NOT OCCUR. THE OPERATOR MAY LIMIT THE

( CONSEQUENCES OF THIS MALFUNCTION BY MANUAI,LY DUPLICATING
; THE AUTOMATIC ACTION.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED RADIATION
MONITOR TO NORMAL.

EVENTS: NONE

8
|

.- . .. _ .. -



. ..-. - - - - . . .

RM06 GASEOUS AIR MONITOR FAILURE
|
I

TYPE: GENERIC, RV IE-10 TO 1 Ci/cc

NOTE: LOGARITHMIC SCALE MODEL5D LINEARLY

A) ORE-PR003 P) ORE-PR035
B) ORE-PR011 Q) ORE-PR036
C) ORE-PRO 12 R) ORE-PR037
D) ORE-PR013 S) ORE-PR038
E) ORE-PR014 T) 1RE-PR001

. F) ORE-PR015 U) 1RE-PR011
1 G) ORE-PR021 V) 1RE-PR013

H) ORE-PR022 W) 1RE-PR014
I) ORE-PR024 X) 1RE-PR015
J) ORE-PR025 Y) 1RE-PR016
K) ORE-PR026 Z) 1RE-PR017
L) ORE-PR031 AA) 1RE-PR018 -

M) ORE-PR032 AB) 1RE-PR021
N) ORE-PR033 AC) 1RE-PR027
O) ORE-PR034 AD) 1RE-PR028

.

D

CAUSE: DETECTOR FAILURE

REF: AR/PR SYSTEM DESCRIPTION
M-78 SERIES

PLT STA: REACTOR AT POWER

1

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED GASEOUS
MONITOR TO FAIL. THE VALUE DISPLAYED IS DEPENDENT UPON THE

i,

SELECTED SEVERITY. IF THE SELECTED SEVERITY IS LOWER THAN THE'

ASSIGNED RM-11 SETPOINT, THEN THE RM-11 WILL READ LOW.
| SELECTING A SEVERITY HIGHER THAN THE HIGH ALARM SETPOINT WILL

CAUSE AN RM-11 ALARM. THE FOLLOWING MONITORS HAVE
INTERLOCKS ASSOCIATED WITH THEM:

ORE-PR026 - RADWASTE AREA VENT EFFLUENT MONITOR:
! AUTO TRIPS THE RADWASTE BLDG VENT SYSTEM SUPPLY AND

EXHAUST FANS.
|

|0
9
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!

ORE-PR031 & ORE-PR032 - CR OUTSIDE AIR INTAKE "A" MONITORS:
AUTO CLOSES THE OUTSIDE AIR INTAKE "A" DAMPERS, TURBINE
BLDG INTAKE AIR "A" DAMPERS OPEN, MAKEUP FAN "A" STARTS.

ORE-PR033 & ORE-PR034 - CR OUTSIDE AIR INTAKE "B" MONITORS:
| AUTO CLOSES THE OUTSIDE AIR INTAKE "B" DAMPERS, TURBINE-

! BLDG INTAKE AIR "B" DAMPERS OPEN, MAKEUP FAN "B" STARTS,

1RE- PR011 - CONTAINMENT ATMOSPHERE MONITOR: 1

| AUTO CLOSES 1PR035/037/038/041/043/044 TO ISOLATE THE DETECTOR.
'

1RE-PR027 - SJAE/ GLAND STEAM EXHAUST MONITOR:
AUTO ACTIVATES THE OFF GAS VENT FILTER SYSTEM.

MALFUNCTION REMOVAL RESTORES THE SELECTED GASEOUS MONITOR
TO NORMAL.

EVENT: NONE -

|

|
<

1

i
!

!
l

'
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,

4

|

| BRAIDWOOD SIMULATOR
i

'

MALFUNCTION AND EFFECTS j

RP01 ' AUTOMATIC REACTOR TRIP FAILURE |

; RP02 REACTOR TRIP BREAKER FAILS TO OPEN
,

'
; RP03 REACTOR TRIP BYPASS BREAKER FAILS TO OPEN

RPO4 FAILURE OF PHASE A CNMT ISOL TO ACTUATE

RP05 FAILURE OF PHASE B CNMT ISOL TO ACTUATE

| RP06 TURBINE TRIP INTERLOCK C-8 FAILS I

RP07 UNDER-FREQUENCY ON RCP BUS
RP08 UNDER-VOLTAGE ON RCP BUS4

| RP09 INADVERTENT FW ISOLATION

RP10 - INADVERTENT PHASE A CONTAINMENT ISOLATION -

RPI1 INADVERTENT PHASE B CONTAINMENT ISOLATION
,

; RP12 INADVERTENT CONTROL ROOM VENT ISOLATION

| RP13 REACTOR TRIP PERMISSIVE P-4 FAILS TO ACTUATE

RP14 FAILURE OF SAFETY INJECTION TO ACTUATE'

,

: RP15 SAFEGUARD SEQUENCING FAILURE
i- RP16 PERMISSIVE P-6 FAILS TO ACTUATE

f RPl7 PERMISSIVE P-7 FAILS TO ACTUATE

i RP18 PERMISSIVE P-8 FAILS TO ACTUATE

RP19 PERMISSIVE P-10 FAILS TO ACTUATE'

| RP20 PERMISSIVE P-11 FAILS TO ACTUATE
r RP21 LO-LO TAVG PERMISSIVE P-12 FAILS TO ACTUATE-
'

RP22 PERMISSIVE P-13 FAILS TO ACTUATE

| RP23 PERMISSIVE P-14 FAILS TO ACTUATE

i RP24' INADVERTENT SAFETY INJECTION

RP25 SSPS BLOWN GROUND RETURN FUSE
.

:

i

O
4

; 1
.
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;

RP01 AUTOMATIC REACTOR TRIP FAILURE

TYPE: DISCRETE, RB

i

i

! CAUSE: SOLID STATE PROTECTION SYSTEM FAILURE

REF: REACTOR PROTECTION SYSTEM DESCRIPTION

i ,

PLT STA: 100% REACTOR POWER

I
EFFECTS: INSERTING THIS MALFUNCTION CAUSES NO IMMEDIATE NOTICEABLE i

EFFECTS. WHEN THE REACTOR RECEIVES AN AUTOMATIC TRIP SIGNAL,
THE REACTOR DOES NOT TRIP AS REQUIRED. THE INITIATING REACTOR
TRIP SIGNAL WILL BE INDICATED BY THE FIRST-OUT ANNUNCIATOR. THE
OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION BY
MANUALLY TRIPPING THE REACTOR.

MALFUNCTION REMOVAL RESTORES THE SOLID STATE PROTECTION
SYSTEM TO NORMAL.

EVENTS: 1) SER 10-85

O'

V

2

. _ -
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NUCLEAR NETWORK INFORMATION
N

IS 491 GILLISPIE (INPO) 01-MAR-8513:53 PTSubject: INPO SIGNIFICANT EVENT REPORT (SER): 10-85
SUBJECT: REACTOR TRIP BREAKER FAILURE CAUSED BY IMPROPER TESTEQUIPMENT SETUP l

UNIT (TYPE): SEQUDYAH 2.(PWR).

DOC N0/LER NO: 50-328/85002
EVENT DATE: 1-12-85
NSSS/AE: WESTINGHOUSE /TVA i

SUMMARY:
I

*

DURING A PLANT TRIP, ONE REACTOR TRIP BREAKER FAILED TO OPENAUTOMATICALLY BECAUSE OF A FAILED TRANSISTOR IN THE SOLID- STATE !PROTECTION SYSTEM.
THE TRANSISTOR FAILURE WAS CAUSED BY AN ERROR IN

SETUP OF TEST EQUIPMENT DURING SURVEILLANCE TESTING.
.

DESCRIPTION:
,

SEQUOYAH 2 WAS OPERATING AT 96-PERCENT POWER WHEN A FEEDWATER PUMP
TRIP AND SUBSEQUENT TURBINE RUNBACK CAUSED A LOW-LOW STEAM GENERATOR'

LEVEL CONDITION. THE REACTOR TRIPPED AS DESIGNED, BUT THE CONTROL
ROOM OPERATOR OBSERVED THAT THE "A" REACTOR TRIP BREAKER FAILE0O '
OPEN AUTOMATICALLY. HE IMMEDIATELY OPENED THE BREAKER MANUALLY FR. I

;

THE CONTROL ROOM IN ACCORDANCE WITH PROCEDURES.

AN INVESTIGATION OF THE SOLID STATE PROTECTION SYSTEM REVEALED THATTHE "A"
REACTOR TRIP BREAKER UNDERVOLTAGE (UV) COIL REMAINED ENERGIZED

OURING THE EVENT BECAUSE OF A FAILED OUTPUT TRANSISTOR WHICH CONTINUEDTO MAINTAIN VOLTAGE TO THE COIL. THE CIRCUIT BOARD WAS REPLACED, ANDBOTH THE CIRCUITRY AND THE REACTOR TRIP BREAKER WERE SUBSEQUENTLY
TESTED SEVERAL TIMES WITH SATISFACTORY RESULTS.

A SIMILAR CIRCUIT BOARD FAILURE HAD OCCURRED PREVIOUSLY AT UNIT 2, BUT
THE CAUSES OF THE FAILURE HAD NOT BEEN IDENTIFIED. AFTE4 1HE RECENT
EVENT, IT WAS DETERMINED THAT ERRORS DURING TESTING ACTIVITIES COULD
SUBJECT THE TRANSISTORS TO HIGH CURRENTS AND POTENTIAL DAMAGE.

IN 1983, THE SURVEILLANCE TEST METHOD WAS, REVI5ED TO SEPARATELY
ACTUATE THE UV AND SHUNT TRIP CIRCUITS. THE TEST REQUIRES
INSTALLATION OF A JUMPER IN THE MANUAL TRIP CIRCUIT AND USE OF A
VOLT-AMMETER TO VERIFY THAT THE UV COIL REMAINS ENERGIZED WHE N THE
SHUNT TRIP DEVICE IS ACTUATED.

FOLLOWING A REACTOR TRIP IN LATE DECEMBER 1984, A VOLT-AMMETER WAS
CONNECTED ACROSS THE "A" UV COIL IN ACCORDANCE WITH THE TEST
PROCEDURE, BUT THE HETER WAS INADVERTENTLY SET TO MEASURE CURREN"

O RATHER THAN VOLTAGE. THE AMMETER FUNCTION CREATED A L0n RESISTANL
PATH (SHORT CIRCUIT) AROUND THE UNDERVOLTAGE COIL AND ALL0hED
ABNORMALLY HIGH CURRENT TO PASS THROUGH THE TRANSISTOR CAUSING IT TOFAIL.

.
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O .

SINCE THE UV TRIP PORTION OF THE TEST HAD BEEN SUCCESSFULLY COMPLETED
PREVIOUSLY, THE TRANSISTOR FAILURE WAS NOT DETECTED, AND THE PLANT WAS
RETURNED TO SERVICE UNTIL THE JANUARY 12 EVENT. THE FAILURE WOULD
HAVE BEEN DETECTED BY THE NEXT SURVEILLANCE TEST SCHEOULED FOR JANUARY18.

COMMENTS:

1. THIS EVENT IS SIGNIFICANT BECAUSE UNDETECTED FAILURE UF THE
ACTUATING SIGNAL TO ONE OF THE TWO REACTOR TRIP BREAKERS
SUBSTANTIALLY REDUCED RELIABILITY O F- THE REACTOR PROTECTION
SYSTEM. IT IS CONCEIVABLE THAT ERRORS COULD DISABLE BOTH REACTOR
TRIP BREAKERS. IT SHOULD BE NOTED THAT THE SHUNT TRIP FUNCTION IS
UNAFFECTED BY UNDERVOLTAGE CARD FAILURES, AND THE CONTROL ROOM
OPERATOR COULD OPEN THE BREAKERS IF REQUIRED (THE CIRCUITRY FOR !
AUTOMATIC SHUNT TRIP ACTUATION HAS NOT YET BEEN INSTALLED AT
SEQUOYAH).

2. THE NORMAL TESTS OF THE SOLIO STATE PROTECTION SYSTEM WOULD DETECT l
TRANSISTOR FAILURES OF THIS TYPE AND WOULD LIMIT THE PERIOD OF i
POTENTIAL BREAKER INOPERABILITY TO A MAXIMUM OF THIRTY DAYS.

3. AN3THER PLANT HAS EXPERIENCED SIMILIAR TRANSISTOR FAILURES O'

O )iTHREE OCCASIONS (ALL WERE DETECTED BY TESTING BEFORE THE UNIT n
STARTED UP). EACH OF THESE FAILURES APPEARS TO HAVE RESULTED FROM '
MAINTENANCE OR MODIFICATION ACTIVITIES ON REACTOR TRIP 6REAKER
CIRCUITRY RATHER THAN TESTING ACTIVITIES. 1

4. IT WOULD BE ADVISABLE TO TEST THE SOLID STATE PROTECTION SYSTEF I
USING THE BUILT-IN, SEMI-AUTOMATIC TESTER FOLLOWING ANY
MAINTENANCE OR TEST THAT COULD AFFECT THE UNDERVOLTAGE CARD.

,

5. FOR ELECTRONIC SYSTEMS SU6 JECT TO SUCH DAMAGE, TEST PROCEDURES
SHOULO CONTAIN CAUTIONS REGARDING CORRECT SETUPS AND USE OF TEST.

EQUIPMENT. IT WOULD ALSO BE ADVISABLE TO MODIFY CIRCUITRY SO THAT*

ROUTINE TESTS CAN BE PERFORMED WITHOUT LIFTING LEADS, JUMPERINO,
OR INSTALLING TEMPORARY METERS.

INPO'S EVALUATION OF THIS EVENT IS COMPLETE.

LIMITED DISTRIBUTION

COPYRIGHT 1985 BY THE INSTITUTE OF NUCLEAR POWER OPERATIONS. ALL

RIGHTS RESERVED. NOT FOR SALE. UNAUTHORIZED REPRODUCTION IS A

VIOLATION OF APPLICABLE LAW.

REPRODUCTION OF NOT MORE THAN TEN COPIES BY EACH RECIPIENT FOR ITS
("3 INTERNAL USE OR USE BY ITS CONTRACTORS IN THE NORMAL COURSE

V BUSINESS IS PERMITTED. THIS REPORT SHOULD NOT BE OTHERWIbc.
TRANSFERRED OR DELIVERED TO ANY THIRD PERSON, AND ITS CONTENTS SHOULD
NOT BE MADE PUBLIC, WITHOUT THE PRIOR AGREEMENT OF INPO.

Information Contact: DAVID HEM 8REE, INPO, 404/953-7657

__ _
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|

RP02 REACTOR TRIP BREAKER FAILS TO OPEN

|

TYPE: GENERIC, RB
| !

| A) RTA :

'

B) RTB;

CAUSE: RX TRIP BREAKERS ARC WELDED CLOSED

REF: 20E-1-4030 RD06
20E-1-4030 RD07

! PLT STA: 100% REACTOR POWER

.

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED REACTOR TRIP
BREAKER TO FAIL TO OPEN ON EITHER A MANUAL OR AUTOMATIC TRIP
SIGNAL. THE OPERATOR MAY MITIGATE THE EFFECTS BY LOCALLY
TRIPPING THE RX TRIP BREAKERS OR MANUALLY TRIPPING THE M-O

'

(~ SETS. NORMAL AFTER TRIP EFFECTS ARE OBSERVED.
A

FAILURE OF RTA TO OPEN WILL PREVENT ARMING OF THE STM DUMPS
UNLESS THEY ARE ARMED FROM C-7 (TURB LOAD REJECTION OF >10%). |

FAILURE OF RTB TO OPEN WILL PREVENT THE STEAM DUMPS FROM i

SWITCHING TO THE PLANT TRIP CONTROLLER. THIS WILL STILL ALLOW
THE DUMPS TO OPERATE ON THE LOAD REJECT CONTROLLER WITH A 3 F |
DEADBAND.

MALFUNCTION REMOVAL RESTORES THE SELECTED BREAKER TO |

NORMAL.

EVENTS: NONE
i

O
3

.____ - ._ _ -.
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|

|

|

|

RP03 REACTOR TRIP BYPASS BREAKER FAILS TO OPEN

TYPE: GENERIC, RB

A) BYA
B) BYB i

l

i

CAUSE: BYPASS BREAKERS ARC WELDED CLOSED :
!

REF: 20E-1-4030 RD06 |
20E-1-4030 RD07

PLT STA: BYPASS BREAKER CLOSED ]

1

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED REACTOR TRIP
BYPASS BREAKER TO FAIL TO TRIP OPEN ON EITHER AN AUTOMATIC OR
MANUAL TRIP SIGNAL. THE OPERATOR MAY MITIGATE THE EFFECTS BY
MANUALLY TRIPPING THE M-G SETS TO DROP THE RODS. NORMAL AFTER
TRIP EFFECTS ARE OBSERVED.

MALFUNCTION REMOVAL RESTORES THE SELECTED BREAKER TO :
NORMAL.

!

EVENTS: NONE

,

i

O
4

__ ___ _ __.
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!

RPO4 FAILURE OF PHASE A CNMT ISOL TO ACTUATE

TYPE: GENERIC, RB
1

A) TRAIN A LOGIC
B) TRAIN B LOGIC

j CAUSE: FAULTY LOGIC CARD (S) !

|

| REF: ESF SYSTEM DESCRIPTION
| 20E-I4030 EF36

20E-1-4030 EF80

PLT STA: REACTOR AT POWER
.

1

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO IMMEDIATE
,

NOTICEABLE EFFECT. WHEN A CONDITION WHICH WOULD NORMALLY
CAUSE A PHASE A CONTAINMENT ISOLATION SIGNAL TO BE GENERATED,

i T THE AUTOMATIC ACTIONS WHICH NORMALLY OCCUR FOR THE
SELECTED TRAIN DO NOT OCCUR. ANY ATTEMPT BY THE OPERATOR TO
MANUALLY ACTUATE PHASE A CONTAINMENT ISOLATION, WHILE THE
MALFUNCTION IS ACTIVE, IS UNSUCCESSFUL. IF BOTH TRAINS ARE
SELECTED THEN THE FAILURE OF PHASE A CONTAINMENT ISOLATION TO
FUNCTION PROPERLY MAY CAUSE THE INITIATING EVENT TO WORSEN.
ALSO IF BOTH TRAINS ARE SELECTED, ANNUNCIATOR 5-B7 "CNMT PHASE !

A ISOLATION" WILL NOT ACTUATE. THE OPERATOR MAY LIMIT THE
CONSEQUENCES OF THIS MALFUNCTION BY MANUALLY CLOSING THE
AFFECTED VALVES. I

MALFUNCTION REMOVAL WILL RESTORE THE PHASE A CONTAINMENT
ISOLATION CIRCUIT TO NORMAL.

EVENTS: NONE

i

5
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RP05 FAILURE OF PHASE B CNMT ISOL TO ACTUATE
,

| TYPE: GENERIC, RB

| A) TRAIN A LOGIC
! B) TRAIN B LOGIC
|

CAUSE: FAULTY LOGIC CARD (S)

REF: ESF SYSTEM DESCRIPTION
20E-I-4030 EF36
20E-1-4030 EF80

PLT STA: REACTOR AT POWER
.

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO IMMEDIATE
NOTICEABLE EFFECT. WHEN A CONDITION WHICH WOULD NORMALLY
CAUSE A PHASE B CONTAINMENT ISOLATION SIGNAL TO BE GENERATED,

/ THE AUTOMATIC ACTIONS WHICH NORMALLY OCCUR FJR THE
i( SELECTED TRAIN DO NOT OCCUR. ANY ATTEMPT BY THE OPERATOR TO

MANUALLY ACTUATE PHASE B CONTAINMENT ISOLATION, WHILE THE
MALFUNCTION IS ACTIVE, IS UNSUCCESSFUL. IF BOTH TRAINS ARE
SELECTED, THEN THE FAILURE OF PHASE B CONTAINMENT ISOLATION TO
FUNCTION PROPERLY MAY CAUSE THE INITIATING EVENT TO WORSEN.
ALSO IF BOTH TRAINS ARE SELECTED, ANNUNCIATOR 5-A7 "CNMT PHASE
B ISOLATION" WILL NOT ACTUATE. (ANNUNCIATOR 5-A7 "CNMT PHASE B
ISOLATION" WILL FLASH IF THE SSPS TRAINS HAVE CONFLICTING
INFORMATION). THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY MANUALLY CLOSING THE AFFECTED CC VALVES.

MALFUNCTION REMOVAL WILL RESTORE THE PHASE B CONTAINMENT
ISOLATION CIRCUIT TO NORMAL.

EVENTS: NONE

|

|

6
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:
'

|

RP06 TURBINE TRIP INTERLOCK C-8 FAILS i

:
|

TYPE: DISCRETE, RB )

CAUSE: CIRCUIT FAILURE

REF: MAIN TURBINE SYSTEM DESCRIPTION

|
PLT STA: REACTOR AT POWER l

!
l

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE BYPASS-PERMISSIVE '

ANNUNCIATOR " TURBINE TRIP C8" WILL FAIL TO ACTUATE ON A TURBINE !
TRIP OR WILL FAIL TO CLEAR WHEN THE TURBINE TRIP SIGNAL TO SSPS IS l

RESET. THE TURBINE TRIP SIGNAL IS GENERATED FROM EITHER 4/4 1

TURBINE STOP VALVES BEING CLOSED, OR BY LOW PRESSURE ON 2/3 I

EMERGENCY TRIP HEADER PRESSURE TRANSMITTERS. |

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED CIRCUIT TO
NORMAL. I

EVEMTS: NONE

9

9

:

O
.

7
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RP07 UNDER-FREQUENCY ON RCP BUS

TYPE: GENERIC, RB

'

A) BUS 156

| B) BUS 157
C) BUS 158l

D) BUS 159

CAUSE: FAULTY UNDERFREQUENCY RELAY ACTUATION

REF: 20E-1-4029 EF06
| 20E-1-4030 EF28
i 20E-1-4030 EF72

20E-1-4030 AP09
20E-1-4030 AP13 -

20E-1-4030 AP17
| 20E-1-4030 AP21
|

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES AN UNDERFREQUENCY SIGNAL
ON THE SELECTED 6.9 KV RCP BUS. RCP BUS UNDERFREQUENCY STATUS
LIGHTS ON IPM05J INDICATE INDIVIDUAL RCP BUSSES THAT HAVE AN
UNDERFREQUENCY CONDITION. ANNUNCIATOR 13-B2 "RCP BUS
UNDERFREQ RX TRIP ALERT" ACTUATES. THE REACTOR PROTECTION
LOGIC REQUIRES THAT 2/4 BUSSES HAVE AN UNDERFREQUENCY
CONDITION BEFORE A REACTOR TRIP IS ACTUATED. ANNUNCIATOR 11-B5

| "RCP BUS UNDER FREQ RX TRIP" ACTUATES ON 2/4 BUS
UNDERFREQUENCY RELAY ACTUATIONS WHEN ABOVE P-7. ALL RCP
BREAKERS OPEN WHEN THE CONDITIONS ABOVE ARE MET.

i

| MALFUNCTION REMOVAL RESTORES THE SELECTED UNDERFREQUENCY
RELAY (S) TO NORMAL.

EVENTS: NONE

: O
.

| 8
!
;
t
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i

!

RP08 UNDER-VOLTAGE ON RCP BUS

|

TYPE: GENERIC, RB ;

!

| A) BUS 156
i B) BUS 157

C) BUS 158
D) BUS 159

: ,

;

CAUSE: FAULTY UNDERVOLTAGE RELAY ACTUATION (SSV-T INPUT TO SSPS) :

REF: 20E-1-4029 EF06
20E-1-4030 EF28
20E-1-4030 EF72

i20E-1-4030 AP09
20E-1-4030 AP13 '

-

'

20E-1-4030 AP17
20E-1-4030 AP21 !'

PLT STA: 100% REACTOR POWER ,

1

| . EFFECTS: INSERTING THIS MALFUNCTION CAUSES AN UNDERVOLTAGE ON THE
| SELECTED 6.9 KV RCP BUS. RCP BUS UNDERVOLTAGE STATUS LIGHTS ON
! IPM05J INDICATE INDIVIDUAL RCP BUSSES THAT HAVE AN
| UNDERVOLTAGE CONDITION. ANNUNCIATOR 13-A2 "RCP BUS
| UNDERVOLT RX TRIP ALERT" ACTUATES. THE REACTOR PROTECTION
'

LOGIC REQUIRES THAT 2/4 BUSSES HAVE AN UNDERVOLTAGE
CONDmON BEFORE A REACTOR TRIP IS ACTUATED WHEN ABOVE P-7.

| ANNUNCIATOR 11-A5 "RCP BUS UNDERVOLT RX TRIP" ACTUATES ON 2/4
! BUS UNDERVOLTAGE RELAY ACTUATIONS. AF PUMPS WILL AUTO START
l ON 2/4 BUS UNDERVOLTAGE ACTUATIONS.

| MALFUNCTION REMOVAL RESTORES THE SELECTED UNDERVOLTAGE
'

RELAY (S) TO NORMAL.

l EVENTS: NONE

!

io
9

,

!
- -- . _ .
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!

RP09 INADVERTENT FW ISOLATION

TYPE: GENERIC, RB

A) TRAIN A LOGIC
B) TRAIN B LOGIC

I
i
| CAUSE: FAULTY LOGIC CARD (S)
|

REF: ESF SYSTEM DESCRIPTION

PLT STA: REACTOR AT POWER

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, A FALSE FEEDWATER
ISOLATION SIGNAL FOR THE SELECTED SSPS TRAIN (A OR B) WILL BE

i RECEIVED. THE FEEDWATER ISOLATION SIGNAL WILL CAUSE ALL
ASSOCIATED VALVES THAT NORMALLY RECEIVE A FW ISOLATION
SIGNAL FROM THE SELECTED TRAIN TO CLOSE. THE FW ISOLATION

i SIGNAL WILL CAUSE S/G WATER LEVELS TO DECREASE WHICH WILL
RESULTIN A REACTOR TRIP AND AUX FEEDWATER ACTUATION AT LO-2
S/G LEVEL. PLANT ANNUNCIATORS WILL RESPOND ACCORDINGLY.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED FEEDWATER
i ISOLATION CIRCUIT TO NORMAL.

EVENTS: NONE
|

I

i

!
,

i l

!O
'

'

,
,

-
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RP10 INADVERTENT PHASE A CONTAINMENT ISOLATION

TYPE: DISCRETE, RB

A) TRAIN A {
B) TRAIN B

'

CAUSE: FAULTY K502/522 RELAY ACTUATION

!

REF: 20E-1-4030 EF11
20E-1-4030 EF36 ;

20E-1-4030 EF53
20E-1-4030 EF97
20E-1-4030 EF60

.

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES TRAIN A AND/OR TRAIN B

O PHASE A CONTAINMENT ISOLATION TO BE ACTUATED. THIS WILL -

INITIATE THE REALIGNMENT OF ALL ASSOCIATED EQUIPMENT WITH
PHASE A. ANNUNCIATOR 5-B7 "CNMT PHASE A ISOLATION" ACTUATES,
AND THE ESF GROUP 3 MONITOR LIGHTS ON IPM06J UPDATE IN
RESPONSE TO THE ACTUATION. LETDOWN ISOLATION CAUSES PZR
LEVEL TO INCREASE. RESETTING THE PHASE A ISOLATION HAS NO
EFFECT WHILE THE MALFUNCTION IS STILL ACTIVE.

MALFUNCTION REMOVAL RESTORES THE FAULTY K502/522 RELAYS TO
NORMAL.

EVENTS: NONE

11
*
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RPII INADVERTENT PHASE B CONTAINMENT ISOLATION ,

TYPE: GENERIC, RB j

A) TRAIN A
B) TRAIN B |

|
|

| CAUSE: FAULTY K506 RELAY ACTUATION |
'

)
i

REF: 20E-1-4030 EF36
| 20E-1-4030 EF80

PLT STA: REACTOR AT POWER

|
-

EFFECTS: INSERTING THIS MALFUNCTION CAUSES TRAIN A AND/OR TRAIN B
PHASE B CONTAINMENT ISOLATION TO BE ACTUATED. THIS WILL
INITIATE THE REALIGNMENT OF ALL ASSOCIATED PHASE B VALVES.
ANNUNCIATOR 5-A7"CNMT PHASE B ISOLATION" ACTUATES
(ANNUNCIATOR 5-A7 "CNMT PHASE B ISOLATION" WILL FLASH IF THE,

! SSPS TRAINS HAVE CONFLICTING INFORMATION) AND THE GROUP 6 ESF
MONITOR LIGHTS ON IPM06J UPDATE IN RESPONSE TO THE ACTUATION.
RESETTING THE PHASE B ISOLATION HAS NO EFFECT WHILE THE
MALFUNCTION IS STILL ACTIVE.

MALFUNCTION REMOVAL RESTORES THE FAULTY RELAY TO NORMAL.

EVENTS: NONE

4

e

Oi o
!

I
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|

RP12 INADVERTENT CONTROL ROOM VENT ISOLATION

TYPE: GENERIC, RB

A) TRAIN A '

B) TRAIN B i

l
|

CAUSE: FAULTY K602 CONTAG 17-18 AGUATION

REF: 20E-1-4030 EF36 I

20E-1-4030 EF80

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED VC TRAIN
RECIRC CHARCOAL ABSORBER TO ALIGN TO THE ABSORB MODE. IF THE
SELECTED VC TRAIN SUPPLY FAN IS OPERATING, THE M/U FAN AUTO
STARTS, DAMPERS, AND FILTER UNIT FOR THAT TRAIN WILL ALIGN TO
SUPPLY M/U AIR VIA THE M/U FAN FROM THE TURB BLDO.

MALFUNCTION REMOVAL RESTORES THE FAULTY K602 RF AY TO
NORMAL. THE OPERATOR MUST THEN DEPRESS THE ASSC 'IATED
CRVIRA/B PUSHBUTTON TO RESET THE SIGNAL.

EVENTS: NONE

|

i

I

O
13
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RP13 REACTOR TRIP PERMISSIVE P-4 FAILS TO ACTUATE

TYPE: GENERIC, RB

. A) TRAIN A LOGIC
B) TRAIN B LOGIC i

|
1

CAUSE: FAULTY LOGIC CARD (S) l

REF: REACTOR PROTECTION SYSTEM DESCRIPTION

PLT STA: REACTOR AT POWER

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-4 PERMISSIVE
FAILS AS IS. IF INSERTED WITH THE RX TRIP BREAKERS CLOSED, WHEN
THE CONDITIONS FOR SATISFYING THE P-4 PERMISSIVE ARE MET (A
REACTOR TRIP BREAKER AND ITS BYPASS BREAKER BOTH OPEN), THE P-4
PERMISSIVE FAILS TO PERFORM ITS NORMAL FUNCTIONS. THE "RX TRIP

P P4" BYPASS PERMISSIVE LIGHT WILL FLASH IF THE SSPS TRAINS HAVE
. CONFLICTING INFORMATION.

IF THE MALFUNCTION IS INSERTED WITH THE P-4 LOGIC SATISFIED, (A
REACTOR TRIP BREAKER AND ITS BYPASS BREAKER BOTH OPEN), THE
CLOSURE OF EITHER BREAKER WILL NOT CLEAR THE P-4 PERMISSIVE
FOR THE SELECTED TR MN. THE P-4 SIGNAL WILL PREVENT THE STARTUP 4

OF THE MAIN TURBINE WHEN THE SIGNAL WOULD NOT NORMALLY BE ,

PRESENT. IF THE MALFUNCTION IS ACTIVE WITH AN ACTIVE SI SIGNAL I

PRESENT, THE SI SIGNAL CANNOT BE RESET FROM THE MCB. i

THE P-4 PERMISSIVE NORMALLY DOES THE FOLLOWING: ACTUATES A
TURBINE TRIP; ACTUATES FEEDWATER ISOLATION; SEALS IN A CIRCUIT
TO PREVENT RE-OPENING THE MAIN FEED WATER VALVES WHICH WERE
CLOSED BY EITHER A SAFETY INJECTION ACTUATION OR A HI-2 STEAM
GENERATOR LEVEL; PROVIDES A SIGNAL TO THE SAFETY INJECTION
BLOCK AND RESET LOGIC CIRCUIT.

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY P-4 CIRCUIT TO
NORMAL.

EVENTS: NONE

O
14
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!

|

RP14 FAILURE OF SAFETY INJECTION TO ACTUATE

|
TYPE: DISCRETE, RB |

!

A) TRAIN A )
B) TRAIN B :

'
CAUSE: FAILURE OF K501/K521 TO ACTUATE

|

REF: 20E-1-4030 EF11
20E-1-4030 EF36
20E-1-4030 EF60
20E-1-4030 EF80

PLT STA: REACTOR AT POWER -

EFFECTS: INSERTINO THIS MALFUNCTION CAUSES THE FAILURE OF A MANUAL OR
AUTOMATIC SAFETY INJECTION SIGNAL TO BE ACTUATED. IF A PLANT

O CONDITION CALLS FOR A SAFETY INJECTION ACTUATION, THE
UNAFFECTED TRAIN WILL ACTUATE AN SI SIGNAL FOR THAT TRAIN
ONLY. ONLY THE EQUIPMENT ASSOCIATED WITH UNAFFECTED TRAIN ,

WILL START AND/OR REPOSITION. A REACTOR TRIP, TURBINE TRIP, PHASE |

A CONTAINMENT ISOLATION, FEEDWATER ISOLATION, AND DIESEL
GENERATOR START SIGNAL WILL BE ACTUATED / STARTED ON THE j
AFFECTED TRAIN. THE EQUIPMENT ASSOCIATED WITH THE FAILED i

TRAIN MAY BE MANUALLY REPOSITIONED AND/OR STARTED TO
MITIGATE THE EFFECTS OF THIS MALFUNCTION. '

1

THE "SI ACTUATED" BYPASS PERMISSIVE LIGHT WILL FLASH IF THE SSPS
TRAINS HAVE CONFLICTING INFORMATION.

MALFUNCTION REMOVAL RESTORES THE FAILED K501/521 RELAYS TO
NORMAL.

i

EVENTS: NONE

'

15
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|

|

1
|

RP15 -SAFEGUARD SEQUENCING FAILURE

TYPE: GENERIC, RB ,

1

A) TIA (0 SEC) CV |

B) TIB (0 SEC) CV |
C) T2A (5 SEC) SI
D) T2B (5 SEC) SI
E) T3A (10 SEC) RH |
F) T3B (10 SEC) RH '

G) T4A (15 SEC) WO
H) T4B (15 SEC) WO
I) T5A (15 SEC) CS
J) T5B (15 SEC) CS
K) T6A (18 SEC) CS
L) T6B (18 SEC) CS
M) T7A (40 SEC) CS
N) T7B (40 SEC) CS
O) T8A (20 SEC) CC
P) T8B (20 SEC) CC ,

Q) 19A (25 SEC) SX
R) T9B (25 SEC) SX
S) T10A (35 SEC) AF
T) T10B (35 SEC) AF (NOT USED IN SSPS)

CAUSE: TIMER CONTACT FAILURE TO CLOSE

i

REF: 20E-1-4030 EF01
20E-1-4030 EF02

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE AFFECTED EQUIPMENT TO
FAIL TO START. WHEN A PLANT CONDITION ARISES THAT CAUSES A LOSS
OF THE 4160 KV ESF BUSSES (LOSS OF OFF SITE POWER), OR A LOSS OF !
OFF SITE POWER CONCURRENT WITH A SAFETY INJECTION ACTUATION, i

THE DIESEL GENERATORS START AND ENERGIZE THESE BUSSES. THE
UNAFFECTED EQUIPMENT STARTS AT THE DESIGNATED SEQUENCE TIME
AND OPERATES PROPERLY.

THE EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY MANUALLY
STARTING THE EQUIPMENT AFFECTED BY THE FAILED CONTACT.

4

MALFUNCTION REMOVAL RESTORES THE FAILED TIMER CONTACT TO
NORMAL.

EVENTS: NONE

16
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|

RPI6 PERMISSIVE P-6 FAILS TO ACTUATE

TYPE: GENERIC, RB

A) TRAIN A LOGIC B) TRAIN B LOGIC
i
| CAUSE: FAULTY LOGIC CARD (S)

REF: REACTOR PROTECTION SYSTEM DESCRIPTION

PLT STA: REACTOR AT POWER

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-6 PERMISSIVE
FAILS AS IS. IF INSERTED ON A POWER INCREASE, WHEN THE

L CONDITIONS FOR SATISFYING THE P-6 PERMISSIVE ARE MET (EITHER OF
| TWO INTERMEDIATE RANGE CHANNELS INCREASES ABOVE lE-10
| AMPERES), THE P-6 PERMISSIVE FAILS TO PERFORM ITS NORMAL

FUNCTIONS. THE "SR BLOCK PERMISSIVE P6" BYPASS PERMISSIVE LIGHT
,

WILL FLASH IF THE SSPS TRAINS HAVE CONFLICTING INFORMATION.'

IF THE MALFUNCTION IS INSERTED ON A POWER DECREASE WITH THE P-
| 6 LOGIC SATISFIED, DECREASING POWER BELOW THE P-6 SETPOINT WILL
i NOT CLEAR THE P-6 PERMISSIVE. THIS RESULTS IN THE P-6 PERMISSIVE ,

BEING PRESENT WHEN IT NORMALLY WOULD NOT BE THUS PREVENTING I
THE SELECTED SOURCE RANGE DETECTOR FROM RE-ENERGIZING AND )
FROM REACTIVATING THE SR HIGH FLUX REACTOR TRIP (DEPENDENT ON l

TRAIN SELECTED). 1

THE P-6 PERMISSIVE NORMALLY DOES THE FOLLOWING: ALLOWS THE |

OPERATOR TO MANUALLY DEENERGIZE THE HIGH VOLTAGE SUPPLY TO |
|

THE SOURCE RANGE NUCLEAR DETECTORS AND BLOCK THE SOURCE
RANGE HIGH FLUX REACTOR TRIP.

'

| FAILURE OF THE P-6 PERMISSIVE, WHILE INCREASING POWER, PREVENTS
THE MCB BLOCK SWITCHES FROM BLOCKING THE SR HIGH FLUX TRIP
WHICH WILL RESULT IN A REACTOR TRIP, IF POWER CONTINUES TO
INCREASE. THE OPERATOR MAY PREVENT THE TRIP BY BYPASSING THE
RESPECTIVE TRIP AT THE SOURCE RANGE DRAWER. !

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY P-6 CIRCUIT TO
NORMAL.

EVENTS: NONE j

17
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t

! RPl7 PERMISSIVE P-7 FAILS TO ACTUATE

TYPE: GENERIC, RB

'

A) TRAIN A LOGIC
; B) TRAIN B LOGIC
1

l
CAUSE: FAULTY LOGIC CARD (S) ,

REF: REACTOR PROTECTION SYSTEM DESCRIPTION
,

i
,

tPLT STA: REAGOR AT POWER'

i

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-7 PERMISSIVE '

FAILS AS IS. IF DONE ON A POWER DECREASE, WHEN THE CONDITIONS
FOR SATISFYING THE P-7 PERMISSIVE ARE MET (3 OF 4 POWER RANGE
NUCLEAR INSTRUMENTS AND BOTH TURBINE IMPULSE PRESSURE
SIGNALS INDICATE THAT POWER IS < 10%), THE P-7 PERMISSIVE FAILS TO

O PERFORM ITS NORMAL FUNCTIONS. THE " LOW POWER TRIPS BLOCKED
P7" BYPASS PERMISSIVE LIGHT WILL FLASH IF THE SSPS TRAINS HAVE .

CONFLICTING INFORMATION.

IF THE MALFUNCTION IS INSERTED ON A POWER INCREASE WITH THE P-7
LOGIC SATISFIED, THE POWER INCREASE ABOVE 10% POWER WILL NOT
CLEAR THE P-7 PERMISSIVE. THIS RESULTS IN THE P-7 PERMISSIVE BEING
PRESENT WHEN IT NORMALLY WOULD NOT BE WHICH WILL PREVENT
THE ASSOCIATED TRIPS FROM OCCURRING WHEN THAT TRIP SIGNAL IS
GENERATED.

THE P-7 PERMISSIVE NORMALLY AUTOMATICALLY BLOCKS THE
FOLLOWING REACTOR TRIPS: LOW REACTOR COOLANT FLOW IN MORE
THAN ONE LOOP, RCP BREAKERS OPEN IN MORE THAN ONE LOOP, RCP
BUS UNDERVOLTAGE/ UNDERFREQUENCY TRIP, PRESSURIZER LOW

,

PRESSURE TRIP AND PRESSURIZER HIGH WATER LEVEL TRIP.
i

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY P-7 CIRCUIT TO i

NORMAL.
'

;

!

EVENTS: NONE ,

: O
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RPIB PERMISSIVE P-8 FAILS TO ACTUATE
;

TYPE: GENERIC, RB

A) TRAIN A LOGIC
B) TRAIN B LOGIC

|

CAUSE: FAULTY LOGIC CARD (S)

REF: REACTOR PROTECTION SYSTEM DESCRIPTION

PLT STA: REACTOR AT POWER

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-8 PERMISSIVE
FAILS AS IS. IF INSERTED ON A POWER DECREASE, WHEN THE POWER IS
REDUCED BELOW 30% THEN THE P-8 PERMISSIVE WILL BE MAINTAINED
THUS MAINTAINING THE SINGLE LOOP LOSS OF FLOW REACTOR TRIP
AND THE TURBINE TRIP-REACTOR TRIP. THE " LOW POWER TRIP BLOCKED

O P8" BYPASS PERMISSIVE LIGHT WILL FLASH IF THE SSPS TRAINS HAVE
CONFLICTING INFORMATION.

IF THE MALFUNCTION IS INSERTED ON A POWER INCREASE WITH THE P-8
LOGIC SATISFIED, THE POWER INCREASE ABOVE 30% POWER WILL NOT
CLEAR THE P-8 PERMISSIVE. THIS RESULTS IN THE P-8 PERMISSIVE BEING
PRESENT WHEN IT NORMALLY WOULD NOT BE WHICH WILL PREVENT
THE REACTOR FROM TRIPPING ON A LOW FLOW CONDITION IN ONE
REACTOR COOLANT LOOP AND FROM TRIPPING ON A TURBINE TRIP
SIGNAL.

AT POWERS BELOW 30%, THE P-8 PERMISSIVE NORMALLY ALLOWS FOR A !
LOSS OF COOLANT FLOW IN ONE REACTOR COOLANT LOOP AND OR A
TURBINE TRIP WITHOUT CAUSING A REACTOR TRIP. IF P-8 FAILS TO
CLEAR AS POWER IS REDUCED BELOW 30% THEN THE ABOVE TWO TRIPS
WILL REMAIN ACTIVE AND TRIP THE REACTOR IF ACTUATED. ,

1

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY P-8 CIRCUIT TO
NORMAL., ,

li.

EVENTS: NONE
l

|O l

I
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RP19 PERMISSIVE P-10 FAILS TO ACTUATE

TYPE: GENERIC, RB

A) TRAIN A LOGIC
B) TRAIN B LOGIC

CAUSE: FAULTY LOGIC CARD (S)

REF: REACTOR PROTECTION SYSTEM DESCRIPTION

i
PLT STA: REACTOR AT POWER !

|

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-10 PERMISSIVE
FAILS AS IS. IF INSERTED ON A POWER INCREASE, WHEN THE -

CONDITIONS FOR SATISFYING THE P-10 PERMISSIVE ARE MET (2 OF 4
POWER RANGE NUCLEAR INSTRUMENTS INDICATE THAT REACTOR
POWER IS GREATER THAN 10%), THE P-10 PERMISSIVE FAILS TO PERFORM
ITS NORMAL FUNCTIONS. THE " POWER RANGE PERMISSIVE P10" BYPASS

p/ PERMISSIVE LIGHT WILL FLASH IF THE SSPS TRAINS HAVE CONFLICTING
v INFORMATION.

IF THE MALFUNCTION IS INSERTED ON A POWER DECREASE WITH THE P-
10 LOGIC SATISFIED, DECREASING POWER BELOW 10% WILL NOT CLEAR
THE P-10 PERMISSIVE. THIS RESULTS IN THE P-10 PERMISSIVE BEING
PRESENT WHEN IT NORMALLY WOULD NOT BE, THUS MAINTAINING A
BLOCK ON THE INTERMEDIATE RANGE HIGH FLUX AND THE POWER
RANGE HIGH FLUX LOW REACTOR TRIPS.

THE P-10 PERMISSIVE NORMALLY DOES THE FOLLOWING:
GENERATES A SIGNAL TO ALLOW MANUAL BLOCKING OF THE |
INTERMEDIATE RANGE HIGH FLUX REACTOR TRIP; GENERATES A S'GNAL 1

TO ALLOW MANUAL BLOCK OF THE POWER RANGE HIGH FLUX [ LOW l
SETPOINT] REACTOR TRIP; GENERATES A SIGNAL TO REMOVE ;

PERMISSIVE P-7; BLOCKS SOURCE RANGE HIGH FLUX REACTOR TRIP AND
BLOCKS MANUAL REENERGIZING OF THE SOURCE RANGE DETECTOR
HIGH VOLTAGE. IF THIS MALFUNCTION IS COMBINED WHEN
MALFUNCTION RP22 IS SET THEN THE RESULTS WILL BE SIMILAR TO
MALFUNCTION RP17

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY P-10 CIRCUIT TO
NORMAL.

EVENTS: NONE

20
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RP20 PERMISSIVE P-11 FAILS TO ACTUATE

:

TYPE: GENERIC, RB :

A) TRAIN A LOGIC |

B) TRAIN B LOGIC !

CAUSE: FAULTY LOGIC CARD (S) j

|
REF: REACTOR PROTECTION SYSTEM DESCRIPTION |

|
'

PLT STA: REACTOR AT POWER

I

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-11 PERMISSIVE - !

FAILS AS IS. IF INSERTED ON A PLANT SHUTDOWN, WHEN THE )-

CONDITIONS FOR SATISFYING THE P-11 PERMISSIVE ARE MET (2 OF 3 |
PRESSURIZER PRESSURE SIGNALS ARE LESS THAN 1930 PSIG), THEN THE |

LOW PRESSURE SI SIGNALS CANNOT BE BLOCKED FROM THE MAIN
'

CONTROL BOARD. IF THE SI ACCUMULATOR DISCHARGE VALVES ISI8808
A-D ARE MANUALLY CLOSED, THE VALVES WILL GO FULL CLOSE THEN 1

's AUTO OPEN. THE "PZR LOW PRESS SI BLOCK PERMISSIVE P11" BYPASS
PERMISSIVE LIGHT WILL FLASH IF THE SSPS TRAINS HAVE CONFLICTING
INFORMATION.

IF THE MALFUNCTION IS INSERTED ON A PLANT STARTUP, INCREASING
PRESSURIZER PRESSURE ABOVE 1930 PSIG WILL NOT CLEAR THE P-11
PERMISSIVE. THIS RESULTS IN THE P-11 PERMISSIVE BEING PRESENT
WHEN IT NORMALLY WOULD NOT BE. THIS MAINTAINS THE BLOCK OF
THE LOW PRESSURIZER PRESSURE SAFETY INJECTION AND LOW
STEAMLINE PRESSURE SI AT ACTUAL PRESSURES ABOVE 1930 PSIG. IF AN
SI ACCUMULATOR DISCHARGE VALVE ISI8808 A-D IS CLOSED, THEN IT
WILL NOT AUTO OPEN WHEN PRESSURE INCREASES ABOVE 1930 PSIG.

THE P-11 PERMISSIVE NORMALLY ALLOWS THE OPERATOR TO BLOCK
THE LOW PRESSURIZER PRESSURE SAFETY INJECTION AND LOW
STEAMLINE PRESSURE SI SIGNALS BELOW 1930 PSIG. ABOVE 1930 PSIG,IT
SIGNALS THE SI ACCUMULATOR ISOLATION VALVES ISI8808 A-D TO OPEN
AND REINSTATES THE SI SIGNALS.

i

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY P-11 CIRCUIT TO |
NORMAL. i

!

O
'

eveurs:xose
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RP21 LO-LO TAVG PERMISSIVE P-12 FAILS TO ACTUATE

|
TYPE: GENERIC, RB

|
A) TRAIN A LOGIC :
B) TRAIN B LOGIC j

|
|

CAUSE: FAULTY LOGIC CARD (S) j
1

!

! REF: REACTOR PROTECTION SYSTEM DESCRIPTION - |
|

|

PLT STA: REACTOR AT POWER

l
| EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-12 PERMISSIVE
j FAILS AS IS. IF INSERTED ON A PLANT SHUTDOWN, WHEN THE
| CONDITIONS FOR SATISFYING THE P-12 PERMISSIVE ARE MET (2 OF 4 Tave

SIGNALS ARE LESS THAN 550 F), THE P-12 PERMISSIVE FAILS TO
PERFORM ITS NORMAL FUNCTIONS. THUS ALL STEAM DUMP VALVES

f WILL REMAIN OPERATIONAL THE "LO-2 TAVE STM DUMP INTLK P12"
. BYPASS PERMISSIVE LIGHT WILL FLASH IF THE SSPS TRAINS HAVE

i CONFLICTING INFORMATION.

IF THE MALFUNCTION IS INSERTED ON A PLANT STARTUP, INCREASING
Tave ABOVE 550 'F WILL NOT CLEAR THE P-12 PERMISSIVE. THIS RESULTS
IN THE P-12 PERMISSIVE BEING PRESENT WHEN IT NORMALLY WOULD
NOT BE ALLOWING OPERATION OF ONLY 3 STEAM DUMP VALVES
(1MS004A,E,J).

THE P-12 PERMISSIVE NORMALLY BLOCKS STEAM DUMP OPERATION
BELOW 550 F.

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY P-12 CIRCUIT TO
NORMAL. |

'

| EVENTS: NONE ;

|

O:
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RP22 PERMISSIVE P-13 FAILS TO ACTUATE
r

| TYPE: GENERIC, RB
|
| A) TRAIN A LOGIC *

B) TRAIN B LOGIC
:

CAUSE: FAULTY LOGIC CARD (S)

i

REF: REACTOR PROTECTION SYSTEM DESCRIPTION
1

,

PLT STA: REACTOR AT POWER

!
|

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-13 PERMISSIVE .
FAILS AS IS. WHEN THE CONDITIONS FOR SATISFYING THE P-13
PERMISSIVE ARE MET (EITHER OF THE TURBINE IMPULSE PRESSURE
SIGNALS ARE GREATER THAN 10% POWER), THE P-13 PERMISSIVE FAILS
TO PERFORM ITS NORMAL FUNCTIONS. THE " LOW TURB IMPULSE

j 3 PRESSURE PERMISSIVE P13" BYPASS PERMISSIVE LIGHT WILL FLASH IF
THE SSPS TRAINS HAVE CONFLICTING INFORMATION.'

|

THE P-13 PERMISSIVE NORMALLY REMOVES THE P-7 PERMISSIVE. IF THIS 1

MALFUNCTION IS COMBINED WHEN MALFUNCTION RP19 IS SET, THEN
THE RESULTS WILL BE SIMILAR TO MALFUNCTION RPl7

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY P-13 CIRCUIT TO
NORMAL.

EVENTS: NONE

1

i
i

?

;

IO
,
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RP23 PERMISSIVE P-14 FAILS TO ACTUATE

TYPE: GENERIC, RB

. A) TRAIN A LOGIC
B) TRAIN B LOGIC

CAUSE: FAULTY LOGIC CARD (S) !
!

l

REF: REACTOR PROTECTION SYSTEM DESCRIPTION

!

PLT STA: REACTOR AT POWER

!
EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-14 PERMISSIVE '

|FAILS AS IS. INSERTED ON A STEAM GENERATOR LEVEL INCREASE,
WHEN THE CONDITIONS FOR SATISFYING THE P-14 PERMISSIVE ARE MET
(2 OF 4 STEAM GENERATOR NARROW RANGE LEVELS ARE ABOVE 81.4%),
THE P-14 PERMISSIVE FAILS TO TRIP THE MAIN TURBINE AND THE FW - ;

F PUMPS AND FAILS TO GENERATE A FW ISOLATION SIGNAL (DEPENDENT ;

ON SELECTED TRAIN).
i

IF THE MALFUNCTION IS INSERTED ON A STEAM GENERATOR LEVEL
DECREASE WITH THE P-14 PERMISSIVE SATISFIED, THE P-14 PERMISSIVE
WILL STILL BE PRESENT WHEN THE CONDITIONS FOR SATISFYING THE P-
14 PERMISSIVE ARE NO LONGER MET. THIS PREVENTS FEEDING THE
STEAM GENERATORS AS A CLOSE SIGNAL IS MAINTAINED TO THE STEAM
GENERATOR FEEDWATER VALVES. ALL MAIN FEED PUMPS AND THE
MAIN TURBINE ALSO MAINTAIN A TRIP SIGNAL. 1

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY P-14 LOGIC CARD
TO NORMAL.

EVENTS: NONE

4
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RP24 INADVERTENT SAFETY INJECTION

TYPE: GENERIC, RB

A) TRAIN A
B) TRAIN B

CAUSE: FAILURE OF SAFEGUARDS OUTPUT CARD A516

REF: 20E-1-4030 EF01
20E-1-4030 EF02
20E-1-4030 EF11
20E-1-4030 EF36
20E-1-4030 EF60
20E-1-4030 EF80

.

PLT STA: 100% REACTOR POWER

O EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED SAFETY
j - (/ INJECTION TRAIN TO ACTUATE. TRAIN A ACTUATION AUTOMATICALLY
: STARTS THE COMPONENTS LISTED ON SCHEMATIC DIAGRAM 20E-1-4030
i EF01, AND ACTUATES A FW ISOLATION, CMNT PHASE A ISOLATION, RX

TRIP /rURBINE TRIP, AND A CONTROL ROOM VENT ISOLATION. TRAIN B'

ACTUATION AUTOMATICALLY STARTS THE COMPONENTS LISTED ON,

i SCHEMATIC DIAGRAM 20E-1-4030 EF02, AND ACTUATES A FW ISOLATION,
CMNT PHASE A ISOLATION, RX TRIP /rURBINE TRIP, AND A CONTROL

,

ROOM VENT ISOLATION.;

1 i

i THE "SI ACTUATED" BYPASS PERMISSIVE LIGHT WILL FLASH IF THE SSPS
TRAINS HAVE CONFLICTING INFORMATION.

THE RX TRIP SIGNAL IS FROM A TURBINE TRIP ABOVE P8. IF RX POWER IS i

i- LESS THAN P8, A RX TRIP SIGNAL IS NOT GENERATED.

} MALFUNCTION REMOVAL RESTORES THE FAILURE TO NORMAL AND
i WILL ALLOW THE SI TO BE RESET.

'

4

EVENTS: 1) LER 06-02-87-016

i; 2) LER 06-02-89-001

~

i O !

4 |
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SUPPLEDENTAL RENRT EXPECirm i141
Expected Month I Day I Year

SubaissionhasfIfven. camolete EXPECTED SUR111$191 DATE) E MI Oate oS> i )iii
ABSTRACT (Limit to 1400 spaces, i.e, approatmately fffteen single-space typewritten lines) (16)

On February 11, 1989 1

at approximately 1240, with Byron Unit 2 in Mode 6, a safety injection ($1) actuation
!of Train A and 8 equipment occurred during the performance of a Olesel Generator Operability Surveillance.

Actuation of 8 Train equipment was expected during the surveillance, but the A Train actuation wasunanticipated.
The inadvertent 51 signal was generated when the required 2 of 3 coinddence was satisfied

for Containment pressure High.
One high pressure signal was generated by Instrument Maintenance personnel,

who were testing pressure channel 935. Channel 934 generated a high pressure signal when its instrument
power bus was deenergized during the surveillance test. This occurred because the instrument bus was
supplied by a constant voltage transformer from a bus that mas intentionally deenergized during the |

survelliance procedure. The only unexpected automatic equipment actuations that occurred were the 2a '

Centrifugal Charging Pump and the 2A Diesel Generator. All other equipment was either running or inpv11-to-lock.
The survalliance was successfully completed later on February 11, 1989.

The root cause of the SI was inadequ e precautions e surveilla procedure. Beca e of th
deficiency, operating personne nvo
deenergized during the surveillance test.

The procedures used to perform the Diesel Generator Operability Test will be revised to require
consideration of instrument inverter status. This LER will be placed in the licensed operator re w . s
reading program. |

There have been no previous occurrences of similar events.

\
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tfCENSEr EVENT REPORT fLER) TEXT CoNTINt1ATIoM
_

FACILITY NAME (1) Form Rev 2.0
DOCKET NUPSER (2) LER NUPSER f 6) Paos (1) [Year /,f,// Sequential /// Revision

fff
/// Number /// Number

Bvron. Unit 2 oIs1oie1oi41 sis eIg - oIoi1 oIo 01 2 or of s, TEXT
Energy Industry Identification System (EIIS)~ codes are identified in the text as (XX]

-

A. PLANT ColeITIONS PRIOR TO EVENT:
I
'

Event Date/ Time 2/11/89 / 1240

i Unit 2 # WOE _i_._ - Refuelina Ru Power j$_. RCS (AB) Temperature / Pressure o PSIG / 85* r

B. DESCRIPTION OF EVENT:

{
On February '.1, 1989 at approximately 1240, during the performance of Technical Staff 18 Month Diesel !

Generater Operability Surveillance (2BV5 8.1.1.2.f-14) a safety injection actuation (51) occurred on both
t

A and B Engineered Safety Features (ESF) (JE] trains. A safety injection actuation of the Diesel Generator
,

(EK) and the Safeguards Sequencer (JE) on 5 train was espected during the perforsmance of this surveillance,l but the A train $1 was unanticipated.

This surveillance (29VS 8.1.1.2.f-Id) is performed to satisfy the requirements of Byron Technical
Specification 4.8.1.1.2.f.6, for 3 train ESF ogulpment, by simulating a loss of ESF Bus Weltage concurrent
with an $1 actuation test signal. To accomplish this, the following activities are performed:

.

1. All B train ESF pumps are started and left running.

2.
Test switches on degraded voltage relay 427 B242Y are opened which simulate a degraded voltage
condition on ESF Bus 242 (EB).

3.
At 310 seconds (130 seconds) Air Circuit Breakers (ACB) 2421, 2422 and 2424 trip, deenergizing
ESF Bus 242.

4 All B train E5F pumps are shed from E5F Bus 242.

5. As soon as the ESF Bus is doenergized, an SI is initiated by manually actuating relays K608 and
K611 in auml11ery electric panel 2PA10J.

6. The 25 Olesel Generator (OG), aute starts and reenergizes ESF Bus 242.

7. The B train Safeguards Seguer.cer, starts and sequences B train E$F equipment back onto.

ESF Bus 242.

8. The loads on the 25 OG are transferred to offsite power and the surveillance is terminated.
-

\
The surveillance activities progressed as planned until ESF Bus 242 was deenergized in step 3 (abowel. '

At that point, all pumps were shed from the ESF Bus and the manual SI to the 28 Diesel Generator and the
Safeguards Sequencer was initiated. However, concurrent with the manual (planned) $1 an inadverten'
SI signal was generated on both A and 8 train when ESF Bus 242 was deenergized.

I

(0255R/0031R/022889)
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Energy Industry Identification System (E!!$) codes are identified in the text as (XX]

B. DESCRIPTION OF EVENT CONTINUED:
W

The inadvertent SI signal was generated when the required actuation logic was satisfied for CDNTAINMENT
PRESSURE HIGH (two of three coincidence). This logic was made up by two events which appeared to be
independent of the surveillance activities. These events were:

Instrument Maintenance personnel (non-Itcensed) were performing instrument time response testing and
had containment pressure channel 935 [[F) in TEST.

Instrument Bus 214 [EF], normally powered by instrument inverter 214, was being powered by ESF Bus
242 through a constant voltage transformer due to an out-of-service (0D5) condition en instrument
inverter 214. This instrument bus provides power to containment pressure channel 934 (protection
Channel IV).

When the undervoltage condition caused ESF Sus 242 to doenergine, instrument bus 214 was also deenergized
causing a trip condition en Containment pressure channel 934. This conditlen, in conjunction with channel
935 for Containment pressure being in TEST, satisfied the 2 out of 3 logic required for an SI.
Shift personnel responded using appropriate operating procedures. '

Subsequent to the inadvertent SI, the 28 DG output breaker, (ACB 2423), did not close. This prevented the
28 Diesel Generator from reenergizing the ESF Bus 242. This condition aise lef t instrument bus 214 and the
8 Train Safeguard Seguencer deenergized. Without a source of power, the B train Sequencer was unable to
respond to the $1 signal and no B Train ESF equipment, except the 28 DG, automatically started.

Investigation into the failure of the DG eutput breaker to close, revealed that a contact on 28 Diesel
Generator auxiliary relay DG20X (EK) failed to make up, preventing auxiliary relay DG2BK1 from energizing.
With this relay doenergized, the logic required to close the Diesel Generator ouput breaker was not
satisfied and the breaker did not close.

A review of the control board by the Nuclear Station Operator (NS0) (licensed reactor operator) following
the SI, confirmed that no a train equipment had automatically started except the 28 DG. This review also
indicated that the 2A DG and the 2A Coctrifugul Charging pump (CV) (CB] aise aute started. All other A
train equipment was either running prior to the event, or was in pull-to-lock due to other Mode 6 operation
requirements. Af ter assessing the situation, and after receiving concurrence from the Shift Engineer
(licensed senior reactor operater), the NSO proceeded to shut down unneeded egulpment and to restore normal
plant conditions per operating precedures.

At approximately 1600 on February 11, 1989, with the plant conditions restored to normal and the causes of
the event corrected, surveillance 29V5 8.1.1.2.f-14 was reentered. The testing activities progressed
without further incident and the survelliance was successfully completed.

Throughout this event the 28 Diesel Generator was not required to be operable. All operator actions taken
during this event were correct. Except for the above mentioned components, no systems or components were
inoperable that contributed to this event. This event is reportable in accordance with
10CFR50.73(a)(2)(iv) due to the automatic ESF actuations.

,
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LfCrNSEF EVENT REPORT (LER) TEXT CONTINUAff0N Form Rev 2.0FACILITY NAME (1)
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Year //,/ Sequential /// Revision
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Bvran. Unit 2
| TEXT

0Is1010l0141515 819 - 010l1 0 10 01 4 or of 5-

Energy Industry identification System (EIIS) codes are identified in the text as [XX)

C. CAUSE OF EVENT: i

.

The intermedl, ate cause for the inadvertent Safety Injection was the deenergination of instrument bus 214
concurrent with testing on one channel of containment pressure. The root cause of the inadvertent Safety
Injection was inadequate precautions in procedure 28V5 8.1.1.2.f-14. The procedure did not caution that an
ESF action could occur when Bus 242 is deenergized if any protection channels are being tested. The
operating personnel involved in this event did not recognize that when ESF Bus 242 was deenergized
instrument bus 214 and protection channel IV would aise be doenergized. Had this fact been noted, it would
also have been recognised that testing en containment pressere was not compatible with the surveillance
activities in procedure 28V5 8.1.1.2.f-14 and this event would have been prevented.

3

!The immediate cause of the Diesel Generator output breaker failing to close was the failure of the
i

auxiliary relay DG25X. A dirty contact was found on this relay. After cleaning the relay functioned
adeguately.

D. SAFETY ANALYSIS:

There were no safety conseguences as a result of the inadvertent SI. The reactor vessel head was not
installed thus eliminating the possibility of any everpressurization. Had this event occurred with the
reactor vessel head installed, the overpressurization protection system was available to provide its

!intended safety function.

| There were no safety conseguences as a result of the 28 Diesel Generator output breaker falling to close.
| The 2A Diesel Generator was fully operable during this event, and as evidenced by the results of the A

train Safety Injection, was capable of performing its intended safety function. This surveillance is only
performed during modes 5 and 6 when just one Diesel Generator is required to be operable.

The limiting case for the 28 Diesel Generator failure would have been if the 2A Diesel Generator was
inoperable when the 25 Diesel Generater failed. In this case AC power could have been supplied to Bus 242 ;through the cross ties to the Unit 1 Diesel Generators.

{

E. CORRECTIVE ACTIONS:

'

The following corrective actions were taken and are planned to prevent reoccurrence of this event. I

A caution will be placed in the 1/20VS 8.1.1.2.f-14 and 1/2SVS 8.1.1.2.f-13 procedures to warn of possible
ESF actuation with any protection channels in TEST. The caution will also instruct that the status of '

; instrument inverters be evaluated prior to performance of the surveillanew. Action Item Record (AIR)
i 454-225-49-0073 is tracking the completion of this activity.

When the instrument inverters are taken out-of-service, power is supplied to the instrument buses thrn.iah
the constant voltage transformers. A note has been placed in the Electrical Distribution Book which untes
" INTERRUPTING p0WER TO THE CONSTANT VOLTAGE XFMR CAN CAUSE ESF ACTUATION". This book is available far
review prior to taking electrical egulpment out-of-service.

|
|
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Energy Industry Identification System (E!!S) codes are identified in the text as (xx]

E. CORRECTIVE ACTIONS CONTDRED:

The DG25X auxiliary relay contacts were cleaned. An investigation will take place to define any
additional preventive maintenance or testing of the auxiliary relays in the DC undervoltage circuit.
Action item Record (AIR) 454-225-89-0072 is tracking the completion of this activity.

The account of this event will be placed in the Licensed Operator required reading program for
dissemination to all license holders.

F. RErtisatNG EVENTS SEARCH AM) ANALYSIS:

There have been other unintentlenal Safety Injection Actuations at Byron Station, but this is the
first time that an inadvertent $1 was caused by an instrument bus being deenergized.

There are no prevleus occurrences to the DG output breaker falling to close.

G. COMPONENT FAILtRE DATA: *

HANUFACTLRER NotENCLATURE MIDEL NUPRER MFG PART NUDGER

Westinghouse relay AR2 ST No. It56C88A01
*

A review of the NPRDS data base, and Byron's Work Request system revealed several failures as a result of
dirty contacts. However, sufficient evidence to estabitsh a trend was not found.

t
\

(0255R/0031R/022069)
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. ASSTRACT (Liett to 1000 spaces. i.e. apprestestely fifteen single-space typewritten Itnes) (16)
On August 31, 1987,

tuo nuclear Statten Operaters (390) were performing the Unit 2 Train A leite StateProtectlen System St atenthly Surveillance.
turing the surveillance one RSS noticed a Itght tult was turnedout.

see replaced the tult and the survettlance mes continued. The second NSO assuand that the previa.s
step in the survet11ance had been ceupleted prier to the helt replacement. Issuever. Step 4 in thesurvet11ance uns never coupleted.

Further in the surveillance, the 80 sin Centrol team laitt 2 Operator
infereed the Lee NSS's that a Safety Injeciten had just escurred. The 390s performed the systen
restoratten and entted the survettlance.

The rest cause of the event ues a ceumunicatten broendeun between the tus BSes performing the
survet11ance.

A11 Train A Safety Injectten egetpment started as designed, ascept the 3A diesel generater. teltch was
eut-of-service. The Stit, ues properly recovered without incident.

Corrective Actlen included disetplinary actlen against the tus NSes performing the surveillance.
'

There have been tuo prevleus accurrences.
>

(1647M/0190ft)

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



- _ _ . . -. _ _ _ . _ _ _ _ , . _ _ - . . . _ . . _ . . _ . _ _ _ . . . _ _ _ _ . _ _ - m . _ . _ _ .---_.m_... _ _ . _ _. .

' -_

LfffMBEE EWNT Efp0Et f ttt) ifft comffguaffnu _FACILITY N#g (1)
00CKET Nthett (2) tfn inuseES fan

!, paan (3)i Year
//j/ SeWential /// sevisten//

/ "r /// - - --

h taitt s a i a i e I a 1 a 1 al si s a| 7 e11 Ia a11 al f er el 1

,

sEIT

Energy Industry Identificatten System (1115) cases are teentifies in the test as (un)
.

.

A, g enessfTfasse pefas to EVEwf;

Event Sate /fte a/11/E7 / So2A
!

laitt 2 gg a Nat shut"- -. tu power a
_ RCS (AB) fagerature/ Pressure lan=r / 2aa main

8. afscRIPT1ae SF EVEMf:

On august

State Protection Systeht (RF)[JE] Ot-Monthly Survettlance.31,1987, at 9329. two nuclear Statten Operators (NS0) were performing the taitt 2 Train A S 11de
One ute was performing the steps of the

proceepre and the other NSO was readtag and signtag off the surveillance steps.
survet11ance precedure, the NSO perferetag the steps noticed a turned out light kult en the output bay

At Step 8. In the
status panel.

The NSS performing the steps attained a new light kult and replaced the buit.
readtng and sign 6mg off the steps assumed that the RSS performing the steps had coupleted Step 8 prior to

The #S0
replactag the tult.

Therefore, aseen the surveillance was resumed. Step 8 was not performed.
surveillance was continued and at Stes 16 the Unit 2 Centrol team Operater (Licensed) nettfted the uses

The

perferiming the servet11ance that a Safety Injectten (SEl(83][0R] had just occurred.
system resteretten steps and estted the surveillance. The WSes perfereed the

'

In the Mata Centrel seem the Train A Safety injectten functtens were vertfled to perform preserly with the
.

esceptten of the 24 Stesel Generater (DS)(EK]. which was out.ef service at the time.State the
survet11ance was the Train A legte test, only the Train A e e tpoent aute started. Te prevent an GCS level
and pressure transtant. the 2A Safety Injection pump, the 2A tesidual Itset Remeval (AN)[8P] pamp, and the;

.. 2A Austitary Feeenster (AF)[5A] pique were all placed 1R the pull te-lock posttten te step these gesups
.

i *

After the Safety Injection tteer had timed out (60 seconds) the Safety Injectten and phase A CentatruunntIsolatten Signals were reset.
In additten, the 2A Centrifugal Charging (CV)[CS] pump was realigned fornormal injection and the 2514801A valve was closed. The Train A $1. 801. and Ap pumps were then returned tothe after trip posttten.

29Ep 4 (Seester Trip er Safety Injectlen) and 20tp (S.).1 ($1 Terminatten) wereproperly performed to restore the plant.

C. caust at tvamT:

The root cause of the Safety Injestten was inade wate casuunicatten between the tuo stes performing thesurvet11ance. A centributing faster to the event taas the perceived time constraint assectated with the
cgspletten of this lengthy survet11ense.

During this surve61Snee the Tesh Spes Actten Statement time Itett allows 2 hours for the templetien of the
survet11ance. The 2 hour ;;maalet% stas restres tus NSes to be present in the Aust11ery Electric
Egtpment Room with one reading and signing off the steps uhtle the other performs the steps. If any
ahneraal action escurs during this surveillance, more pressure is placed en the WSes to cesplete it within
the time limit.

I

(iee w eigen)
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Energy Industry Identtf tcatten System (t!!1) coees are teentttted in the test as (mm)
-

O. SafLTY_AA&LY111:

The plant and pubite safety were not affected by this event.
All safeguards egutament assectated withTrain A funettened as designed.

The Centrol Rome operater.placed the Train A pumps in the pull-to-lockposttten to prevent an RCS level and pressure transtant.
events had escurred under any different credible inttial candittens.The Safety Significance umuld be the same if the

|E. timattTIVE ACTIams:

The professtenaltam program will cover the use of canelete and proper casumanicattens with the enttre
operating department en a weekly hasts for the nest sts weeks starting g/4/87.

An operating engineer has discussed this event with all operating shifts. |

The conduct of operattens precethere (sap 300-1) wt11 he revised to include guidance to the operators to
exit any precethere and restore the system to a safe configuretten if the Tech Spec action ties Itett is

4

running out.
The operettag engineer has discussed this tapte with each shift. Actten Item Record484-513-87-4344 will track the cespletten of the corrective action.

This survet11ance was reperformed and mes sattsfactortly cespleted.
.

80sciplinary actten was taken against the tus RSes involved.

pgavtaus attumatacts:,

Lan unassa ung

6 1-85-997 Inadvertent safety Injectten pering Survet11ance Test
6-1-87-404 Safety Injection en Train A tuo te personnel Erfer

|

G. CartmENT FAIL 1Et AATA!

4) IssaracTlata RAEBELAflag ImL gamer 958 PART utsett

met App 1tcable

b) amanETs as spaes staatur

met Appitcable

(1647M/SigdN)
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RP25 SSPS BLOWN GROUND RETURN FUSE

TYPE: GENERIC, RB

A) TRAIN A
B) TRAIN B

CAUSE: BLOWN FUSE

REF: SYSTEM DESCRIITION
20E-I-4030 EF SERIES

PLT STA: 100% REACTOR POWER

.

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A LOSS OF THE GROUND
RETURN PATH IN THE LOGIC PORTION OF THE SSPS CAUSING A LOSS OF
ALL TRIP INPUTS, PERMISSIVE INPUTS, AND MEMORY INPUTS (MCB INPUT
BLOCKS). THIS RESULTS IN A GENERAL WARNING, AND RENDERS THE

O AFFECTED SSPS TRAIN INOPERABLE. A GENERAL WARNING ON BOTH
TRAINS RESULTS IN A RX TRIP. ONE OF THE MOST APPARENT BLOCKS
LOST IS THE SR NI BLOCK WHICH IS RESPONSIBLE FOR DEENERGIZING SR
HIGH VOLTS TO THE DETECTOR. INSERTING THIS MALFUNCTION IN
DIFFERENT POWER MODES WILL HAVE VARYING EFFECTS DUE TO THE
BLOCKS PRESENT OR REQUIRED IN THAT MODE OF OPERATION.

THE EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY USING BwOP
RP-6 TO REPLACE FUSES, PREVENTING A RX TRIP / SAFETY INJECTION.
THIS PROCEDURE ENSURES THAT AN INADVERTDTP TRIP IS PREVENTED
BY PROPER ALIGNMENT OF THE INPUT ERROR INHIBIT SWITCHES IN THE
AFFECTED LOGIC CABINET (VIA RF) TO THE INHIBIT POSrrION. THE
FOLLOWING IS A LIST OF BLOCK SWITCHES ON IPM05J THAT MUST BE
BLOCKED.

SR MAN BLOCK A/B TRAIN A/B
IR MAN BLOCK A/B TRAIN A/B
PR MAN BLOCK A/B TRAIN A/B
PZR PRESS SI RESET / BLOCK TRAIN A/B
STM LINE SI RESET / BLOCK TRAIN A/B

EVENTS: NONE

O
26
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

RX01 STEAM PRESSURE DETECTOR FAILURE

RX02 UNSTABLE S/G LEVEL CONTROLLER
RX03 STEAM FLOW DETECTOR FAILURE

|

RX04 FW FLOW TRANSMITTER FAILURE

RX05 STEAM LINE PRESS DETECTOR (PT-507) FAILURE
RXO6 NARROW RANGE S/G LEVEL FAILURE
RX07 WIDE RANGE S/G LEVEL FAILURE |

| RX08 STEAM DUMP COOLDOWN VALVES CONTROL FAILURE i

l RXO9 STEAM FLOW DETECTOR OSCILLATION - TIME

RX10 FIRST STAGE PRESS TRANSMITTER FAILURE .

RX11 STEAM FLOW DETECTOR OSCILLATION - MAGNITUDE |

RX12 TREF FAILURE |

RX13 PZR LEVEL CHANNEL FAILURE
| RX14 FW PUMP MASTER SPEED CONTROLLER FAILURE

RX15 PZR PRESS MASTER CONTROLLER FAILURE

RX16 PZR LEVEL MASTER CONTROLLER FAILURE

RX17 ROD CONTROL SYSTEM FAILURE

RX18 FAULTY PRIMARY RTD (NARROW RANGE) (Tc & Th)
| RX19 LOSS OF LOAD INTERLOCK C-7 FAILS

RX20 CONDENSER AVAILABLE INTERLOCK C-9 FAILS

| RX21 PZR FRESS CHANNEL FAILURE (455 & 456)

f RX22 PZR PRESS CHANNEL FAILURE (457 & 458)
I RX23 OVERPOWER DELTA T SETPOINT FAILURE

^

RX24 OVERTEMPERATURE DELTA T SETPOINT FAILURE

RX25 RCS PRESS TRANSMTITER FAILURE (403 & 405)

RX26 RCS PRESS TRANSMITTER FAILURE (406 & 407)
,

RX27 RCS PRESS TRANSMITTER FAILURE (408 & 409)

RX28 RCS LOOP FLOW TRANSMITTER FAILURE
~

| RX29 FW REG VLV CONTROLLER FAILURE

! RX30 FW BYP VLV CONTROLLER FAILURE

1
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RX01 STEAM PRESSURE DETECTOR FAILURE

TYPE: GENERIC, RV 0-1300 PSIG

A) IPT514 G) I N534
B) IPT515 H) IM535
C) IPT516 I) IPT536
D) IN524 J) IPT544
E) IPT525 K) IIT545
F) IPT526 L) IM546

CAUSE: DETECTOR FAILURE

REF: M-2035 SHEET 1
20E-1-4029 EF03

PLT STA: REALTOR AT POWER -

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE AFFECTED DETECTOR TO
FAIL AT A VALUE DEPENDENT UPON MALFUNCTION SEVERITY. THE

O ASSOCIATED STM FLOW AND STM PRESSURE INDICATORS ON 1PM04J
INDICATE BASED ON THE SELECTED SEVERITY. IF THE SEVERITY IS
GREATER THAN THE INITIAL VALUE, THE S/G WATER LEVEL CONTROL
SYSTEM RESPONDS TO MAINTAIN FEED FLOW EQUAL TO INDICATED STM
FLOW IF THE AFFECTED CHANNEL IS CONTROLLING.

IF THE SEVERITY IS LESS THAN THE INITIAL VALUE, THE S/G WATER
LEVEL CONTROL SYSTEM RESPONDS TO MAINTAIN PROPER STEAM FLOW
TO FEED FLOW VALUES, AND AT EVEN LOWER SEVERITIES THE
FOLLOWING WILL OCCUR: ANNUNCIATORS 15-A1/B1/C1/D1 "S/G
1 A/1B/1C/1D LOW PRESS STEAMLINE ISOL ALERT" ACTUATES, AND 15-El
"MS PRESS RATE STM LINF ISOL ALERT" ACTUATES ON A 100 PSI DROP
WITHIN 50 SECONDS. WHEN MORE THAN ONE OF THE ABOVE
MALFUNCTIONS ARE SELECTED, A SAFETY INJECTION AND STEAM LINE
ISOLATION OCCURS. !

THE EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY TAKING
MANUAL CONTROL OF THE FEED REGULATING VALVE TO MAINTAIN
PROPER S/G LEVELS.

MALFUNCTION REMOVAL RESTORES THE AFFECTED DETECTORS TO
NORMAL.

EVENTS: NONE.
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I

RX02 UNSTABLE S/G LEVEL CONTROLLER

;

TYPE: GENERIC, RV 0-15 MIN
,

1

A) 1A FRV 1RC01BA |
B) IB FRV 1RC01BB i

C) IC FRV 1RC01BC
D) 1D FRV 1RC01BD

,

CAUSE: FAULTY CONTROLLER OUTPUT CARD - NCBI (PROGRAM VARIES 15%)

REF: SYSTEM DESCRIPTION
4031-FW16-19

PLT STA: REACTOR OPERATING AT POWER
.

|
EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED S/G LEVEL |

CONTROLLER TO OSCILLATE. THE RANGE OF THE PROGRAM
OSCILLATION IS 15% LEVEL DEVIATION OVER A SELECTABLE 'lWE
CYCLE. AS THE PROGRAM LEVEL EXCEEDS THE ACTUAL LEVEL, THE'

ASSOCIATED FEED REG VALVE WILL OPEN TO RECOVER THE APPARENT
LOW STEAM GENERATOR LEVEL. WHEN THE PROGRAM LEVEL IS LESS
THAN ACTUAL STEAM GENERATOR LEVEL, THE STEAM GENERATOR
WATER LEVEL CONTROL SYSTEM WILL DECREASE FEED FLOW TO

'

RESTORE LEVEL. IF THE INDICATED LEVEL BECOMES GREATER THAN
iS% OF THE PROGRAM LEVEL ,THEN ANNUNCIATOR 15-A9/B9/C9/D9 "S/G
1A/IB/IC/ID LEVEL DEVIATION HIGH LOW" ACTUATES.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY OPERATING THE ASSOCIATED FEED REG VALVE IN MANUAL.

MALFUNCTION REMOVAL RESTORES THE FAULTY CONTROLLER OUTPUT
CARD TO NORMAL.

EVENTS: NONE.

O
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RX03 STEAM FLOW DETEC ' A FAILURE

TYPE: GENERIC, RV 0-4.8 MLB/HR

A) 1FT512 E) IFT532
B) 1FT513 F) 1FT533

| C)- IFT522 G) 1FT542
D) 1FT523 H) 1FT543 i

I !

CAUSE: DETECTOR FAILURE |

.

i

| REF: M-2035 SHEET 3 i

!

!
PLT STA: REACTOR AT POWER

! |-

!
!

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE AFFECTED STEAM FLOW '

DETECTOR TO FAIL TO A VALUE DEPENDENT UPON THE MALFUNCTION
SEVERITY. STEAM FLOW METERS FOR EACH DETECTOR ARE LOCATED l

ON IPM04J. SELECTING A SEVERITY HIGHER THAN THE INITIAL VALUE :O CAUSES THE FEED REG VALVE TO OPEN TO COMPENSATE. j;

| ANNUNCIATOR 15-A4/B4/C4/D4 "S/G 1 A/1B/1C/1D FLOW MISMATCH FW J
' FLOW LOW" ACTUATES. ASSOCIATED S/G ALARMS ACTUATE WHEN i

| LEVEL DEVIATION IS GREATER THAN +5%, AND IF S/G LEVEL EXCEEDS )
THE HI-2 SETPOINT, A TURBINE 1 RIP / REACTOR TRIP WILL OCCUR. i

SELECTING A SEVERITY LOWER THAN THE INITIAL VALUE CAUSES THE
FEED REG VALVE TO CLOSE TO COMPENSATE, ANNUNCIATOR 15-
A3/B3/C3/D3 "S/G 1A/1B/1C/lD FLOW MISMA'ICH STM FLOW LOW"
ACTUATES. ASSOCIATED S/G ALARMS ACTUATE WHEN LEVEL
DEVIATION IS GREATER THAN -5%, AND IF S/G LEVEL EXCEEDS THE LO-2
SETPOINT, THE REACTOR WILL TRIP.

1
' EFFECTS OF THIS MALFUNC1 ION CAN BE MITIGATED BY TAKING

MANUAL CONTROL OF THE FEED REG VALVE.

MALFUNCTION REMOVAL RESTORES THE AFFECTED DETECTOR TO
NORMAL. -

|

EVENTS: 1) DVR 20-01-88-128 --

i
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DEVIATION 13:YESTIGAT!DN REPORT O 03
TITLE Loss of Steam Flow Indication / Control on 1C Steam Generator Due to Personnel Error HCE

1 leri o 1 2

EVENT DATE DfR NUMBER eEPORT DATE

u SEQUENTIAL U REVISION
MONTH DAY YEAR STA UNIT YEAR ff NUMBER NUMBER MONTH DAY YEAR /

POWER /

'Iel 5 21 1 al a 21 e of I at a -
1 i ff 8 - eio al 7 01 1 al a of 71 5 I

CONTACT FOR TNfs DfR

NAME TELEPHONE NUMBER
,

AREA CODE

Joe Devle. Tecenical staff Enaineer Ext. 2660 g | 1 15 eiEfal-| 2 iR IO11
COMPLETE ONE LINE FOR EACH Cm4 PONE LURE DESCRIEED IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8tt CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE

Tuare TO NPR$1 TURER TO NPRDS

I I 1 1 1 1 I I I f I i 1 f

1 I I I I I I i l i I l

SUPPL M NTAL REPORT EXPECTED MONTH DAY YEAR

SUSMISSION

I YEs fif vet. enenlate EXPECTED SUAMISSION DATE1 1 NO

TEXT
.

A. PLANT CON 0fff0NS PRIOR TO EVENT:

Unit: Braidwood 1 . Event Date: May 21. teaa . Event Time: 881Er

MODE: 1- Power Oneration . Ru Power:A; RC5 (AB) Temperature / Pressure: 57a Omareet F/2215 osia
w

8. DESCRIPTION OF EVENT.

On May 23. 1988 at 0836 with the Plant in Power Operation a loss of IC Steam Generator Steam Flow [58]
indication occurred on 1F1-532 which was the controlling channel for steam flow / feed flow mtsmatch. Under the
direction of the Station Control Room Engineer (5CRE) the Nuclear Station Operator (N50) took the necessary
actions using 18wCA INST-2. lalle stab 1112tng the plant in manual for feedwater flow the Steam Flow indicator
IFI-533 was lost approxtmately 1 minute after the loss of indication on 1FI-532.- With the loss of the second
indicator all indication for steam flow on 1C Steam Generator was lost. During the loss of indication the
Instrument Maintenance Department had been installing a Digital Osct11oscope in the Instrument racks for a
retest of Startup Test SwSU FW-31. Calibration of Steam and Feedwater Flow for Steam Generator IC.

The connection for the oset11escope was removed about 1 minute af ter the loss of indication on 1F1-533
occurred. Upon removal of the connector steam flow indication for IC Steam Generator returned. Stable plant 1

conditions were obtained a few minutes afterward. to other operator actions were required.

C. CAUSE OF EVENT:

The root cause of the event was determined to be the improcer installation of the Digital Oscilloscope. During
the installation of the scope for FW-31 the scope was installed such that the leads from the steam flow
transmitters output circuits were connected to the grounded inputs of the scope. This connection grounded the
channel causing a false indication of zero on the affected channels. The N50 stopped all work at this time and
the oscilloscope was disconnected from the instruments.

2189m(D629881/16
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
,

TITLE
DtB NUMBFR! Loss of Steam Flow Indication / Control on IC Steam PAGr

SEQUENTIAL REVISIONGenerator Due to Personnel ErrorO STA UNIT YEAR NUBSFR NUMRFR

21 o el 1 al a i i2Ia- oIo 2 or of2
-

TEXT

D. SAFETY Abl4 LYSIS:

There was no effect on plant or public safety. The event was of short duration and stable conditions were
.

obtained very quickly. Under worst case conditions with the plant at 100% power, with no operator intervention,
the Steam Generator Water Level Control System ($GWLC) would have drastically reduced feed flow to the IC Steam

,

Generator, ultimately resulting in Lo-Lo level condition. At this point the Auxiliary Feedwater Pumps would
have started and a Reactor Trip would have occurred as per design with no effect on plant or public safety.

E. CORRECTIVE ACTIONS:

The escl11oscope was removed from the instrument racks and the leads changed from the gruunded inputs to the
differential inputs on the scope. i

A training class was held to acquaint all Instrument Maintenance personnel of I

this problem and its solution. No further action is required.

|
F. PREVIOUS DCCtRRENCES:

NONE -

|

G. C0ff0NENT FAILtBE DATA:

| M

(

.
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RX04 FW FLOW TRANSMITTER FAILURE

TYPE: GENERIC, RV 0-4.8 MLB/HR |
|.

A) 1FT510 E) 1FT530
'

B) IFT511 F) IFT531 1

C) IFT520 G) 1FT540 i
D) 1FT521 H) IFT541

'

CAUSE: FAULTY TRANSMITTER

REF: M-2036 SHEET 2

PLT STA: REACTOR AT POWER
.

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE AFFECTED FEEDWATER
FLOW DETECTOR TO FAIL TO A VALUE DEPENDENT UPON THE l
MALFUNCTION SEVERITY. ALL FEED FLOW METERS FOR EACH

( DETECTOR ARE LOCATED ON 1PM04J. SELECTING A SEVERITY HIGHER
THAN THE INITIAL VALUE CAUSES THE FEED REO VALVE TO CLOSE TO
COMPENSATE, ANNUNCIATOR 15-A3/B3/C3/D3 "S/G 1 A/1B/1C/1D FLOW
MISMATCH STM FLOW LOW" ACTUATES. ASSOCIATED S/G ALARMS
ACTUATE WHEN LEVEL DEVIATION IS GREATER THAN -5%, AND IF S/G
LEVEL EXCEEDS THE LO-2 SETPOINT, THE REACTOR WILL TRIP.

SELECTING A SEVERITY LOWER THAN THE INITIAL VALUE CAUSES THE
FEED REG VALVE TO OPEN TO COMPENSATE, ANNUNCIATOR 15-
A4/B4/C4/D4 "S/G 1A/1B/1C/1D FLOW MISMATCH FW FLOW LOW"
ACTUATES. ASSOCIATED S/G ALARMS ACTUATE WHEN LEVEL
DEVIATION IS GREATER THAN +5%, AND IF S/G LEVEL EXCEEDS THE HI-2
SETPOINT, A TURBINE TRIP / REACTOR TRIP WILL OCCUR.

EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY TAKING
MANUAL CONTROL OF THE FEED REG VALVE. |

i

MALFUNCTION REMOVAL RESTORES THE AFFECTED DETECTOR TO j

NORMAL.
,

.

EVENTS: NONE.

O
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f RX05 STEAM LINE PRESS DETEGOR (PT-507) FAILURE |

i |

TYPE: DISCRETE, RV 0-1500 PST. I

'

CAUSE: DETEGOR FAILURE,
'

|
|

REF: M-2035 SHEET 5
S/G WATER LEVEL CONTROL SYSTEM DESCRIITION

|
'

PLT STA: REAGOR OPERATING AT POWER ).

|

\
EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE STEAM LINE PRESSURE '

'

DETEGOR FOR IIT-507 TO FAIL. THE VALUE OF THE TRANSMITTER
OUTPUT WILL BE DETERMINED BY THE SELECTED SEVERITY. THIS

f TRANSMITTER SUPPLIES SIGNALS TO THE STEAM DUMP CIRCUIT,. MAIN
: FEED PUMP SPEED CONTROL SYSTEM AND PROVIDES INDICATION ON

1PI-507 (IPM04J) AND 1PI-MS021 (IPM02J). IF THE SELECTED SEVERITY IS
GREATER THAN THE INITIAL VALUE, THE OPERATING MAIN FEED

.

PUMP (S) SPEED WILL INCREASE TO RAISE THE FW TO STEAM PRESS AP |
' DUE TO THE APPARENTLY INCREASED STEAM PRESSURE. FEEDWATER l

'

, . REG VALVES THROTTLE CLOSED TO CONTROL LEVEL AND MAY BECOME
3 UNSTABLE. .

IF THE SELECTED SEVERITY IS LOWER THAN THE INITIAL VALUE, THE
OPERATING MAIN FEED PUMP (S) SPEED WILL DECREASE TO DECREASE ,

THE DIFFERENCE BETWEEN FEED PRESSURE AND THE APPARENTLY
DECREASED STEAM PRESSURE. THE FEEDWATER REG VALVES WILL
OPEN TO MAINTAIN LEVEL. STEAM GENERATOR LEVEL MAY DECREASE,
AND ANNUNCIATOR 15-A9/B9/C9/D9 "S/G 1A/B/C/D LEVEL DEVIATION HIGH
LOW" ACTUATES. IF A LO-2 S/G LEVEL IS REACHED IN THE ASSOCIATED.

STEAM GENERATOR, A REACTOR TRIP OCCURS. IN THE STEAM PRESS
MODE, THE STEAM DUMPS ATTEMPT TO MAINTAIN THE PROPER STEAM
PRESS, CAUSING AN EXCESSIVE HEATUP OR COOLDOWN OF THE
PRIMARY.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY TAKING MANUAL CONTROL OF THE MASTER FW PP SPEED
CONTROLLER, ISK-509A, TO CONTROL FEED PUMP SPEED.

~

MALFUNCTION REMOVAL RESTORES THE FAILED DETECTOR TO
NORMAL. -

4

| EVENTS: 1) DVR 06-01-85-256

6
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-0 Comm nw:alth EdisonDEVIATION REPORT rNM [/. * No- *6. 1 85 256
-

.

I sTA Unit vEAR so.t

>Anf f| TI TLE OF DEvl A fl0N
OC*yRRED

PT507 Failure 8-12-85 _ 07:10sys tu ArFECTED ra-r
__

*LANT STAT's AT TIME OF E*ENT .vr

M5 B-21345 EsT4NGT

vec E _ _ _ _ _1_ _ , * 0w t A l s i _ _ 9 C _ _ _
-

* == stoutsr so. O vEs 8 se
ogscRepreeN cs EsENT

Main Steam PT507 drifted 103 duriRg normal operations affsCting FW pump speed control
and causing!

level deviations in 1A & 1D S/G's.
Operators placed FWpp Mstr. Speed controller in manual and restored

S/G 1evels. PT507 eventually drifted 1008
lowr than Operating pressure over 1 hr.

1
!

_

|
|

'OTENTIALLY slGNIFfCANT EVEN? PER Ns0 Os#CCTsvE A.07 O vEs O NC i#0CFR$0.72 NRC RED PMONE I MOUR
r.0TiFiCAfs0N uADE _

1 j A Noum gNO 5. L. Seen 8-12-85T
. A PA8* REse0Nsestt st*Envesca

2|OPERATINGENGINEER'sCouuENT. cATE

Recurring problem.
| A0 pears to be associated with noise 50ike from CD/CB Pp start.

Tech Staff. IM's to investigate

!

.

] NC'. REPORTAaLE EVENT
NOTIFICAfloh30 DAY REPORTAaLE/10CFR,,,,,,,,, REG 60N 111 OATE T lht ;

s CAv REPORT PER 6 0CFR 21
|

}
C A*.%AL/sPECI AL REPORT REQUIRED Ns0 CATE TIME

D CECO CORPORATE NOTIFiCATf DN ne40E
IF A00VE NOTIFICAfl0N is PER I C R21 iA.|.R. s............ '

'TELECOPy *
L.E.R. a,,,,,,,,,,,,

CECO CORPORATE OFFICER DATE T '*C

PRELiulNARv #EPORT
CouPLETED AND RE viewed f. J. Tulon 8-15-85

,,

; OPERATING ENGINEER DATE,

'
A * * ? R v me IN

i n k1L 9/g}r
|

. , ' '

AEs0LUTION APP 40vt0 ANO f
AUTMORIZE0 FOR OlsTRIBUTION

'

STATION SUPERINTENDENT OATE

C.s.CO. 48 1574 1808m 89*lI*'l '*88
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) RX% NARROW RANGE S/G LEVEL FAILURE

TYPE: GENERIC, RV 0-100% LEVEL

A) 1A S/G LT-517 I) IC S/G LT-537
B) 1 A S/G LT-518 J) IC S/G LT-538
C) 1A S/G LT-519 K) IC S/G LT-539
D) 1A S/G LT-556 L) IC S/G LT-558
E) IB S/G LT-527 M) 1D S/G LT-547
F) IB S/G LT-528 N) 1D S/G LT-548
G) IB S/G LT-529 O) 1D S/G LT-5494

H) IB S/G LT-557 P) 1D S/G LT-559,

CAUSE: FAULTY TRANSMITTER

REF: SGWLC SYSTEM DESCRIITION
20E-1-4031 FW SERIES
C&ID M-2036

.

PLT STA: REACTOR AT POWER
.

!

'.
EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED STEAM

GENERA ~IOR NARROW RANGE LEVEL TRANSMITTER WILL FAIL TO THE VALUE
SELECTED.

THE VARIOUS LEVEL TRANSMTITERS RESPONSE WILL BE BASED ON WHETHER
THE CHANNEL IS SELECTED AS A CONTROLLING CHANNEL. ALL CHANNELS WILL
VARY THEIR SIGNALS TO 1HE SELECTED SEVERITY AND THIS WILL BE
INDICATED ON THEIR ASSOCIA*IED LEVEL INDICATORS. PLANT ANNUNCIATORS
AND STATUS LIGHTS WILL RESPOND ACCORDINGLY.

VARYING A SELECIED CONTROL CHANNEL ILT-519/556,529/557,539/558,549/559
WILL CAUSE ITS ASSOCIATED FEED REG VALVE TO MODULATE TO RECOVER
FROM 1HE APPARENT LEVEL CHANGE. IF THE DEVIATION BETWEEN THE
MODULATED FEED FLOW AND THE STEAM FLOW TO 1HE ASSOCIATED STEAM
GENERA 1DR IS 750K LB/HR, ANNUNCIATOR 15-A3,B3,C3,D3 (A4,B4,C4,D4) "SG FLOW
MISMATCH STM (FW) FLOW LOW" WILL BE ACTUATED. HIGH/ LOW LEVEL AND
LEVEL DEVIATION ANNUNCIA1DRS RESPOND ACCORDINGLY. THE FAILURE OF
THE TRANSMITIER WILL LEAD TO A PLANT TRIP IF NO OPERATOR ACTION IS
TAKEN. DEPENDENT ON SEVERITY LEVEL, S/G LEVELS WILL ErlEER CONTINUE
TO INCREASE OR DECREASE RESPECTIVELY. THE RESULT IS A TURBINE TRIP AT
HI 2 S/G LEVEL OR A REACTOR TRIP AT LO-2 S/G LEVEL.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION BY
CONTROLLING THE ASSOCINIED STEAM GENERATOR LEVEL MANUALLY.

MALFUNCTION REMOVAL WILL RESTORE 1EE FAILED LEVEL TRANSMITTER TO
NORMAL. .

EVENTS: 1) LER 20-02-88-026

O
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COMPLETE ONE LINE__Fje EaCH COM ONEN FaltORE DESCPIBED Ih TH I S F,j e,Q,9 7 ( 1 ] )
CAUSE SYSTEM COMPONENT PMNUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REPORTaBtE //// ,/Tutta TO NPeas ,j,
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(M' Submissson
lyes iTF ves. comclete EXPECTED $UBMI$$10N DaTEl I NO Date (IS)
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ABSTRACT (Limit to 1400 spaces, i.e. approsimately fifteen single-space typewritten lines) (16)

In response to an anomaly scentified on one of the la steam generator level transmitters. It was
cetermined that simultaneous data collection was required. The method was reviewed by the approprtate
personnel involved with the task and approval was gtwen to start. At 1347 when the second channel of the

{second phase of data collection was attached, a turatne trip and reactor trip occurred. Cause of the
event * was personnel error in that the review process f ailed to identify the normally grounded conne:t'oa

fon the test equipment. Contribut-Ing f actors we*e: 1) equipnent had been used in the past however, not
i

the configuration. 2) proper corrriunications between the personnel performing the task were not
er.aintained, and 31 connection on Lne test equipment .as not properly labelled. The test ecu tome it =A:

iremoved 'and t'ie plant stabilized. Eve it nas been f ormally reviewed with the persor:nel in<cived ane i t'
|ce formally reviewee with station pe* sonne 1 Dy uppee station management stress'ng the leisent, learnet

f rom this event in the areas of coninunications, wors practices and concurrent activities. Otner action i

items relative to the startup testing program will De reviewed to ensure appropr iate dispositioning. The
test equipment will be properly labelled. No previous occurrences.

|

|
i

o
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{Ca.
Plant Conditions Prtor to Event:

Unst: Braidocod 2:
Event Date: Septemoer 23. 1988;

Event Tir.ne: 1347;Mode: *

- Power Operation; Rm Power: 187.

RC$/(AB) Temperature / Pressure:
NOT / NOP

8. Cescriptton of Event:

Unit 2 FW700 Post Test teview Board (TRB) establtransmitters for the 2a I

that the other 3.
steam generator. ished that en anomaly entsts on the four

was written to track closure of the anom lTRS conrient 43 stated that 2LT$$6 is suspectOne of the a transmitters appeared to be readin
(4) level

a y. Action Item Record (alp)g differently.

number 88-262
Nuclear Work Request (NWR) A2$06$ was
was determined that the loop and transmitter wwritten on august 23. 1988 to troubleshoot and {-

determine tf a significant difference in le ere in calibration. repair 2LT$$6. It i

that the tag elevation difference was insignificvel tap elevation extsted.A Unit 2 conta$nment entry was made to
The review of the data indicatedshould be obtained on all 4 level transmitters simultaneouslyBased on these results, it was cetided that data

ant.

using a NSColet a chaine) oscilloscope.
'is proposed method of data gagnering was revi

U)perator (N$0) and shif t Engineer ($E)..chnicians, the Shif t Test Director ($TD). Station Control Rewed by the work group Instrument Mainte9ance (IMI!

The revtew focused on the available method to obtoom Engineer ($cRE). Nselear $tation
,

oata which was to monttor all 4 loops simultaneously
test points in the past with data logging equipme t ain accurate

. Data had been successfully gathe ed from trese !

then TP1 on all four loops on the 2A steam generator Approval was given to obtatn the data from TP2
n.

and.

{
Head pnone connunications were estabitsh d
Equipment Room. e

The Nicolet was successfully attached to TP2between the Control Room and the austitary Electricat

TPl. head phone conrnunications were terminatedcompletion of this phase of data collection and the belief that thand the data was obtained.Based on the |
!

e same actions woato be repeatec 'cr.

Corcurrent with the data gatherin; effort.
eeclu* Ions.

the Unit 2 NiO's attention was sntftec 13 Se:oncarf p l a n '.

Tne IMs and STD started to attach
was attached to TPl. the tett ecuspment to TP1

2 OSO recognized that the bistables had trtoped and prior tothe loop failed high due to normal internal ground on tnWhen the first channel oftest toutpmeat
e test ecuipment. The Unit

Ecutoment Room, the second channel was attached
This resulted in the completton of the 2/4 communicating with the Aus t11ary Electrical{

icgic for P-14. turbine trip and reactor trip
.

'

at 1347 on Septemoer 29. 1988. coincidence

/

\

'
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.
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Year /// Secuential // e visione

Staidwood Unit 2 /// //_/d ._N mber_,__ // h et e ',_V

0_L i_LA.LO_.Lo L! L 5 LL_8 Ls.- - o 1 L.Lt. _.:... _ o 1. .c . .o L L. or_. 0 LaEnergy Industry Identification System (E!!$) codes are icentified in the test as (**)

|The appropriate NRC notiflCatton via the Eh5 phone sy5tet was made at 1550 on Septender 29 1988 pursuant
to 10trt$C.72(b)(2)(11).

*

l

This event is being reported pursuant to 10Cre50.73(aH 2)(tv) - any event or condition tnat resulted in
franual or automatic actuotton of any engineered safety feature, including the reactor protection system.

,

!C. Cause of Event:

The cause of the event was personnel error by the maintenance personnel. The rewted process f ailed to
identify the normally grounded connection on the test egwipment.

Contr O9 ting to this event were:

1. The equipment had been used in the past; ho.ever, the configurattore required for this check had not
been previously used.

2. Proper cortnunications between the personnel performing the check in the Aust11ary Electrical '

Equipment Room and the Control Room we e not maintained throcghout the duration of the testing.

|3. Tne connection on the equipment was not procerly late 11ed to indicate that the connection was
groundes,

jD
\Q safety Analy ts: '

l

There was no af f ect on plant or public safety as all systems operated as designed. Under worst case
Conditions of operating at full power and a loss of steam flow for steam generator. the results would

|have been the same as in this event. The other 3 steam generator steam flow instruments were operable '

throughout this event.

E. Corrective Actions:

The immediate corrective actions were to remove the test equipment and stabilize the plant.
.

Tnis event has been formally reviewed with the personnel involved by upper station management.

Inis event will be formally reviewed witn station personnel by upper station manage nent :tressing tne
lessons learned f rorr this event in the areas of corrunications, wo 6 practices and concarr ent
activities. This will be tracked to completion by action item a57-200-86-16a01.

A review of other action items relative to the startup testing program w'11 be perf ormed to ensure
appropriate dispositioning. This will be tracked to completion.by action stem 457-200-88-16a02.

.

U
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Year

{///{/
Sequential

jff revisionBraidwood Unit 2 __hymtter /// . N sme et.
_ JL.l .5 Lc .1. 0 Lo_L.a t S L7 _ t_Le . _ o _ L2_1_ 6_ . .. o .l .c . o f a or 91 *. Energy Industry Identification System (E!!S) codes are identified in the tent as [u]

The eculpment conneciton w'11 be properly labelled indicating that it is grounced. Tnts will be trackee
to completion by action item 457-200-88-16a03.

F. Previous occurrences:

There have been previous occurrences of a personnel error resulting in a reactor trip. The corrective
actions were implemented addressing both root anc contributing causes. Previous corrective actions are
not applicable to this event.

G. Component Failure Data:

This event was not caused by component f ailure nor cid any components f a t) as a result of this event.

|

.

.

I

i
|

l

|
\
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RX07 WIDE RANGE S/G LEVEL FAILURE
i

l

TYPE: GENERIC, RV 0-100 % |
|

A) 1A S/G LT-501
B) 1B S/G LT-502
C) IC S/G LT-503

! D) 1D S/G LT-504
i

!

j CAUSE: FAULTY TRANSMTITER

i

$ REF: SYSTEM DESCRIPTION
:

PLT STA: REACTOR AT POWER,

,

!

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED STEAM
'

GENERATOR WID2 RANGE LEVEL TRANSMITTER WILL FAIL. THE VALUE
OF THE FAILED WIDE RANGE LEVEL WILL BE DETERMINED BY THE<

{ SELECTED SEVERITY. THE WIDE RANGE LEVEL TRANSMrITER HAS NO
CONTROL FUNCTION, BUT SENDS SIGNALS TO A STEAM GENERATOR<

; LEVEL METER AND RECORDER INDICATION AND ALARM. ANNUNCIATOR
; 15-A7,B7,C7,D7 "S/G 1A/1B/1C/1D LEVEL HIGH" IS ACTUATED WHEN THE
i AFFECTED WIDE RANGE SIGNAL INCREASES.

MALFUNCTION REMOVAL WILL RESTORE THE FAILED LEVEL
j. TRANSMIITER TO NORMAL.
;

5

EVENTS: NONE.
.

d

|

;

:

.

.

i O
4

e
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.
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RX08 STEAM DUMP COOLDOWN VALVES CONTROL FAILURE

TYPE: DISCRETE, RV 0-1500 PSIG

................................................
* NOTE *

. .

* 0 PSIG=0% ON THE CONTROLLER AND *

* 1500 PSIG=100% ON THE CONTROLLER. *-

* (15 PSIO PER % GAIN) *

* .

................................................ 1

CAUSE: CONTROLLER IFK507 AUTO OUTPUT FAILURE |

REF: M-2035 SHEET 5 .!

PLT STA: HOT STANDBY

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE STEAM DUMPS TO
ATTEMPT TO CONTROL THE COOLDOWN AT THE SELECTED SEVERITY
ONLY IN THE " STEAM PRESSURE" MODE. THE OPERATOR MAY LIMIT THE
CONSEQUENCES OF THIS MALFUNCTION BY TAKING MANUAL CONTROL
OF THE STEAM DUMP SYSTEM TO REDUCE REACTOR COOLANT SYSTEM
TEMPERATURE.

MALFUNCTION REMOVAL RESTORES THE CONTROLLER TO NORMAL.

EVENTS: NONE.
l.

.

O
9

-_



. _. _ ___ __ _ ___ _ _ _ _ __ _ _ _ _ _ _ _ __

RX09 STEAM FLOW DETECTOR OSCILLATION - TIME

TYPE: GENERIC, RV 0-900 SECONDS ( DEFAULT MAGNITUDE 5%)

A) 1 A S/G FT-512 E) 1C S/b 17-532
B) 1A S/G FT-513 F) IC S/G FT-533 l

C) IB S/G FT-522 G) 1D S/G FT-542 |
iD) IB S/G FT-523 H) ID S/G FT-543

CAUSE: FAULTY TRANSMITTER i

REF: SYSTEM DESCRIITION

|
PLT STA: REACTOR AT POWER i

~

|
|

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED STEAM
FLOW TRANSMITTER WILL BEGIN TO OSCILLATE. THE OSCILLATION WILL
BE INDICATED ON THE ASSOCIATED INDICA'IORS AND RECORDERS. THE

O DEFAULT MAGNITUDE OF THE OSCILLATION IS 5%. IF MALFUNCTION
RX11 (MAGNITUDE) IS ACTIVE, THEN THE OSCILLATION WILL BE AT THE
MAGNITUDE SELECTED. IF THE SELECTED TRANSMITTER IS A
CONTROLLING CHANNEL INPUT FOR THE ASSOCIATED STEAM
GENERATOR LEVEL CONTROL SYSTEM, THEN THE FEED REG VALVE WILL
BEGIN TO OSCILLATE IN RESPONSE TO THE VARIED STEAM FLOW. IF THE
DEVIATION BETWEEN THE MODULATED FEED FLOW AND THE STEAM i
FLOW TO THE ASSOCIATED STEAM GENERATOR IS 750K LBS/HR, )
ANNUNCIATOR 15-A3,B3,C3,D3 (A4,B4,C4,D4) "SG FLOW MISMATCH STM l

(FW) FLOW LOW" WILL BE ACTUATED. PLANT ANNUNCIATORS AND
STATUS LIGHTS WILL RESPOND ACCORDINGLY.

'

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY SELECTING THE UNAFFECTED STEAM FLOW TRANSMrITER AS AN
INPUT TO THE STEAM GENERATOR WATER LEVEL CONTROL SYSTEM OR
BY TAKING MANUAL CONTROL OF THE ASSOCIATED FW REG VALVE.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED STEAM FLOW
TRANSMrITER TO NORMAL.

.

EVENTS: NONE.

G
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!

|

|

RX10 FRST STAGE PRESS TRANSMITTER FAILURE I

TYPE: GENERIC, RV 0-850 PSIG

A) I PT-505
B) IPT-506

,

CAUSE: TRANSMITTER FAILURE

REF: M 2035 SHEET 8

PLT STA: REACTOR OPERATING AT POWER

EFFECTS: INSERTING MALFUNCTION RX10A CAUSES THE FIRST STAGE PRESSURE
TRANSMrITER (IPT-505) TO FAIL. THE VALUE OF THE TRANSMTITER OUTPUT
WILL BE DETERMINED BY THE SELECTED SEVERITY. THE OUTPUT FROM THIS
TRANSMrITER IS USED IN THE ROD CONTROL SYSTEM Tref PROGRAMMER, INPUT
TO THE P-13 INTERLOCK CIRCUIT OF THE REACTOR PROTECTION SYSTEM, C-20
FOR ATWS MITIGATION SYSTEM, AND FOR PRESSURE INDICATION ON IPM05J. IF
THE SELECTED SEVERTTY IS GREATER THAN THE INITIAL VALUE WrTH RODS IN
AUTO, THE CONTROL RODS WILL AUTOMATICALLY WrIMDRAW TO RAISE Tave TO
THE ELEVATED Tref. THE INCREASED TRANSMTITER SIGNAL WILL ALSO BE SENT
TO THE INDICATIONS AND TO THE P-13 CIRCUTIRY WHICH MAY SATISFY THE |

O LOGIC FOR ENABLING P-7. IF THE SETECTED SEVERITY IS LESS THAN THE |
INITIAL VALUE, THE CONTROL RODS WILL AUTOMATICALLY BE INSERTED TO i

!

REDUCE Tave TO THE LOWERED Tref. THE DECREASED TRANSMrITER SIGNAL i

WILL ALSO BE SENT TO THE INDICATION AND TO THE P-13 CIRCUrrRY WHICH I

MAY SATISFY THE LOGIC FOR P-7.

IF FRST STAGE PRESSURE TRANSMITTER (IPT-506) IS FAILED THE VALUE OF
THE 1RANSMTITER OUTPUT WILL BE DETERMINED BY THE SELECTED SEVERrrY.
THE OUTPUT FROM THIS TRANSMITTER IS USED IN THE LOAD REJECTION |

CONTROL INTERLOCK C-7 CRCUIT, INPUT TO THE P-13 INTERLOCK CIRCUIT OF
THE REACIDR PROTECTION SYSTEM, C-20 POR ATWS MrrIGATION SYSTEM, AND
FOR PRESSURE INDICATION ON IPM02J (IPI MS004) & IPM05J. IF THE SELECTED
SEVERITY IS GREATER THAN THE INITIAL VALUE, THE INCREASED
TRANSMITTER SIGNAL WILL ALSO BE SENT TO THE INDICATION AND TO THE P-
13 CIRCUrrRY WHICH MAY SATISFY THE LOGIC FOR ENABLING P-7. IF THE
SELECTED SEVERITY IS LESS THAN THE INrrIAL VALUE, THE DECREASED
TRANSMITTER SIGNAL WILL BE SENT TO THE INDICATIONS AND TO THE P-13
CRCUlTRY WHICH MAY SATISFY THE LOGIC FOR P-7. IF THE FAILURE OF IPT-506
CAUSES A 10% DECREASE IN <120 SEC, THEN C-7 WILL BE ACTUATED AND THE
STM DUMPS WILL BE ARMED, IF IN THE Tave MODE.

MALFUNCrlON REMOVAL RESTORES THE FAILED TRANSMITTER TO NORMAL.
;

EVENTS: 1) DVR 06-01-88-062 *

O
11
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DEV!ATION INVESTICATION REPORT

LXlo'

TITLE
s __

PAGE
z __ TUREINE 18eButit PREstuRE TRANtMITTER PT-tos FAILED HIGH 1 10Fl l2

_ EVENT DATE DIR NLDSER REPORT DATE
|

'

g// SEQUENTIAL //, REVISION
q IMNTH DAY YEAR STA UNIT YEAR MODEMlaants /'/ ntmeEn pg3 NTH DAY YEAR 1
,

POER
I 314 11 a al a of s al I a la - o IE,1 2 oIa | I I I al 7

-

CONTAfT FOR THIS DIR
"A"E )

TELEPHONE NUMBEE

AREA CODE

] n = r Flahlve. Technical staff Tviaar Ent. 2242 aItf1 2Is|4I-|1 IaIa11 ;,

EfteDLETE ONE LfkE FOR EACH Cm66 is-i Fart ter DEffRTRED IN THIt REPORTj CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE

i

f<

Timre TG Z . -
Timre TD NPRDE

|
r t Ia l IP fr i 12 la la y i I | | | | 1

I I | | | | | / ni/ I | | | |
EUPPLEhimiAL REPfET EXPEffED tmTN DAY YEAR

SUEMISSION

1 YEt fit ven e - tete EXPEcTEn enenerternas nATE) Il no DATE | | |
| TEXT
i
'

A. PLAuf enanff tome Param to EVENT:
,

1

|
4 Event Date/ Time 4/ta/aa / aats

| Unit 1 M00E 1 Panser naaratian as Power AZ _ RCs (As) Temperature / Pressure marmal aneration-

i
Unit 2 MODE 1 Power namentian as Power 31_. BCS[AA) Temperature / Pressure unreal anarattan-

8. nEtrafPTrom or EVENT:;

On April 18, 1988 at 0809 hours, while operating at 871 Reactor Power, Unit I experienced difficulties with
the Turbine Ispulse Pressure Transmitter IPT-585. The problem was discovered during the routine
performance of Train '8" Solid State Protection System 31 Monthly Surveillance 180$ 3.1.1-21 when the.

Pressure Transmitter was noted to be failed high.

The failure of 1PT-505 caused the Tave - Tref Deviation Alarm to annunciate, and Limiting Condition for
Operations Action Requirement (LCOAR) ISOS 3.1-14, Action Number 8 was entered at 0816 hours. The licensed
personnel in the Control Room tamediately implemented Byron Abnormal Procedure ISOA INST-2 as required.
All affected b1 stables were verified to be in their required positions by 0825 hours per 80A INST-2,
" Operation With A Failed Instrument Channel", and Station Nuclear Work Request (Nbat) nunner B55120 was
generated to the Instrument Maintenance Department to investigate and repair the failed pressure
transmitter.

l

Maintenance activities were completed on April 19, 1988, and post maintenance testing was performed by
Operating Department personnel to document continued component operability. LC0AR 1805 3.1-1a, Action
Number 8, was esited on April 19, 1988, at 2110 hours, with the affected b1 stables being reset at that time.

There were no systems, subsystems or components considered inoperable at the beginning of this event wnich
would have contributed to or exacerbated this event. No manual or automatic safety system actuations

# occurred during the event. All operator actions taken throughout the event were correct. Plant conditions
: rematned stable throughout the event.
;

g
|

(0006R/000lR)
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;
DEVIATION INVESTIGATION REPORT TEXT CONTINUATION

TITLE
ofa Ntaern Pact

,

SEQUENTIAL REVI510N
STA UNIT YEAR Ntsett Ntse[R

[TunaistIMpuLstPerttuarTRANRMfffERPT-EDEFAILEDHIGN 01 6 01 1 El 3 a|6|2 0 10 2 0F 0 L1,
- -

TEXT,

C. CAu1E OF EVEMT:,

The wt cause of this pressure transmitter failure is indeterminate. However, during maintenancetroa'' ,eshooting activttles, evidence of motsture was noted in the terminal junction box for PT-505. The
moisture had no readily apparent source, as all associated conduits leading into it were noted as being dry.4

D. 1AFffY ANALYEf t:
!

There were no safety conseguances resulting from this event which would have adversely tapacted plant or
e

l

|pubite safety.
At the time of this occurrence. Operating Department personnel entered the appropriate '

Operating Abnormal Procedure. BOA INST-2, and aligned the system for correct and safe interts operation.;

| |
E. ra m rTIVE afffast: i

,

|

,

The moisture noted in the terminal junction hem for IPT-505 was dried out and the pressure transmitter
{ internals were also inspected for signs of moisture with none being evidenced. -
i

Associated 0-tings for the pressure transmitter were replaced in kind and the calibration of the componentj

was verified to be within tolerance and indicating properly. No further corrective action is planned at
] this time.

F. Ptivfout occutathcFt:

There have been previous Deviation Reports written against failed pressure transmitter channels. However
! to date, all instances have had a definite mode of failure and none were determined to be of an

indeterminate root cause.

own maera ung
,

06-01-05-353 18 5/G Level Loop 529 Failure Due to a Ctreutt Card Failure,
'

06-01-86-002 1C Steam Generator Loop Failure,

! 06-01-84-101 Failure of Steam Pressure Instrument 1PI-524A
06-01-06-207 10 Steam Generator Pressure Channel 544 Failure Low

*
;

j 06-01-88-031 5/G 1B Pressure Channel 525 Failure Due to Lead / Lag and Multipiter/ Divider
4

Card Failures
.'

; G. CWIPONENT FAILutf DATA:
'

a) MANUFACTURfE hmEMCLAftRE feDEL maaEt ifG PART ester,

i ITT Sarton Pressure Transmitter 753-2706 N/A
i

; b) titutT1 QF kPROR SEARCMt
An NPR05 search was not conducted, stoce the data obtained would not land itself useful in this case
where the root cause was determined to be indeterminate.

! c) RE1 ULT 1 QF %R 1EARCH:

A review of 'TJM History" file for the Unit I and 2 Turbine Impulse Pressure Transmitter 1/2 PT-505,

) indicated only calibration histories of the transmitters

,! - |

'

(0006R/000tt)
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l

RX11 STEAM FLOW OSCILLATION - MAGNITUDE

TYPE: GENERIC, RV 0-1.5 MLB/HR (DEFAULT TIME 30 SEC)

A) 1A S/G FT-512 E) IC S/G FT-532
B) 1A S/G FT-513 F) IC S/G FT-533
C) IB S/G FT-522 G) 1D S/G FT-542
D) IB S/G FT-523 - H) 1D S/G FT-543

CAUSE: FAULTY TRANSMITTER

REF: SYSTEM DESCRIPTION

PLT STA: REACTOR AT POWER
.

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED STEAM
FLOW TRANSMTITER WILL BEGIN TO OSCILLATE. THE DEFAULT TIME OF
THE OSCILLATION IS 30 SECONDS. THE MAGNITUDE OF THE OSCILLATION
IS DETERMINED BY THE SELECTED SEVERTTY. IF MALFUNCTION RX09O (TIME) IS ACTIVE, THEN THE OSCILLATION WILL BE AT THE TIME
SELECTED. IF THE SELECTED TRANSMTITER IS A CONTROLLING CHANNEL
INPUT FOR THE ASSOCIATED STEAM GENERATOR LEVEL CONTROL
SYSTEM, THEN THE FEED REG VALVE WILL BEGIN TO OSCILLATE IN
RESPONSE TO THE VARIED STEAM FLOW. IF THE DEVIATION BETWEEN
THE MODULATED FEED FLOW AND THE STEAM FLOW TO THE
ASSOCIATED STEAM GENERATOR IS 750K LBS/HR, ANNUNCIATOR 15-
A3,B3,C3,D3 (A4,B4,C4,D4) "SG FLOW MISMATCH STM (FW) FLOW LOW"
WILL BE ACTUATED.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY SELECTING THE UNAFFECTED STEAM FLOW TRANSMTITER AS AN
INPUT TO THE STEAM GENERATOR WATER LEVEL CONTROL SYSTEM, OR
BY TAKING MANUAL CONTROL OF THE ASSOCIATED FW REG VALVE.

'

PLANT ANNUNCIATORS AND STATUS LIGHTS WILL RESPOND
ACCORDINGLY.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED STEAM FLOW
TRANSMITTER TO NORMAL.

.

EVENTS: NONE.

0
12
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RX12 Tref FAILURE !

TYPE: DISCRETE, RV 557 F - 584'F
.

CAUSE: Tref PROGRAMMER OUTPUT FAILS

REF: SYSTEM DESCRIITION

PLT STA: REACTOR AT POWER

I

EFFECTS: INSERTING THIS MALFUNCTION AT 557'F CAUSES THE Tref PROGRAMMER
| TO FAIL TO A 557 F PROGRAM TEMPERATURE. WITH THE ROD CONTROL 4

SYSTEM IN AUTOMATIC, THE CONTROL RODS WILL BEGIN TO INSERT TO
| LOWER Tave TO THE LOWER Tref SETPOINT. IF THE DEVIATION BETWEEN

AUCTIONEERED HIGH Tave AND Tref REACHES 3*F, ANNUNCIATOR 14-D1
| "Tave CONT DEV HIGH" ACTUATES.17 THE SEVERITY IS HIGHER THAN Tave.

WITH THE ROD CONTROL SYSTEM IN AUTOMATIC, THE CONTROL RODS
WILL BEGIN TO WITHDRAWAL TO RAISE Tave TO THE HIGHER Trer

O SETPOINT. THE FAILED VALUE WILL BE INDICATED ON ITR-412, AND WILL
AFFECT INDICATION OF ITI-412A.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
| BY CONTROLLING THE ROD CONTROL SYSTEM IN MANUAL TO MAINTAIN
i REACTOR COOLANT SYSTEM TEMPERATURE.

MALFUNCTION REMOVAL RESTORES THE FAILED Tref PROGRAMMER TO
i NORMAL.

EVENTS: NONE. I

3

i

l

i

O ,

13 ;
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RX13 PZR LEVEL CHANNEL FAILURE

TYPE: GENERIC, RV 0-100 %

A) ILT459
. B) ILT460

C) ILT461

CAUSE: TRANSMrITER FAILURE

REF: M-2060 SHEET 6,7,8

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED PRESSURIZER
LEVEL TRANSMrITER TO FAIL. THE VALUE OF THE TRANSMITTER OUTPUT
WILL BE DETERMINED BY THE SELECTED SEVERITY AND WILL BE
INDICATED ON THE ASSOCIATED METER AND DISPLAYED ON RECORDER
ILR-459, IF SELECTED.1LT-460 & ILT-461 ARE NOT NORMALLY
CONTROLLING LEVEL CHANNELS. IF THE SELECTED SEVERITY IS LESS
THAN THE INITIAL VALUE, CHARGING WILL MODULATE TO RAISE THEO APPARENT LOW LEVEL, WHICH WILL ALSO RESULT IN AN INCREASE IN
PRESSURIZER PRESSURE. ANNUNCIATOR 12-B4 "PZR LEVEL CONT DEV
LOW" ACTUATES WHEN THE SELECTED SEVERITY IS 5% LESS THAN
PROGRAM LEVEL.

IF THE SELECTED SEVERITY IS < 17% THEN THE FOLLOWING OCCURS: PZR
HTRS TRIP OFF, LErDOWN ORIFICES ISOLATE, CV459 AND/OR CV460
CLOSE, ANNUNCIATORS 12-B3 "PZR LEVEL HIGH" & 12-A3 "PZR LEVEL
HIGH RX TRIP STPT ALERT" ACTUATE.

IF THE SELECTED SEVERITY IS GREATER THAN THE INITIAL VALUE,
CHARGING WILL MODULATE TO LOWER THE APPARENT HIGH LEVEL,
WHICH WILL ALSO RESULT IN A DECREASE IN PRESSURIZER LEVEL.
ANNUNCIATOR 12-C3 "PZR LEVEL CONT DEV HIGH HTRS ON" WILL
ACTUATE.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY TRANSFERRING PRESSURIZER LEVEL CONTROL, OR CHARGING PUMP
SPEED OR FLOW CONTROL TO MANUAL,

MALFUNCTION REMOVAL RESTORES THE FAILED LEVEL TRANSMrITER
TO NORMAL.

O eveurs: "ose.

14
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RX14 FW PUMP MASTER SPEED CONTROLLER FAILURE

| TYPE: DISCRETE, RV 0-100% CONTROLLER OUTPUT -
:

CAUSE: AUTO CONTROLLER FAILURE (ISK-509A)

REF: SGWLC SYSTEM DESCRIPTION
,

PLT STA: REACTOR AT POWER

| EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE OUTPUT OF THE FW PUMP
! MASTER SPEED CONTROLLER TO VARY ACCORDING TO THE SELECTED

SEVERITY LEVEL. DECREASING THE CONTROLLER OUTPUT WILL CAUSE
1

THE CONTROL SYSTEM TO A'ITEMPT TO DECREASE THE AP BETWEEN FW '

| HEADER PRESSURE AND STEAM HEADER PRESSURE AND INCREASING
THE CONTROLLER OUTPUT WILL DO THE OPPOSITE.

,

! IF THE SELECTED SEVERITY IS LESS THAN THE ACTUAL CONTROLLER
OUTPUT, THE GOVERNOR VALVES OF THE MAIN FEEDWATER PUMP

, TURBINES WILL RECEIVE A SIGNAL TO CLOSE TO LOWER THE APPARENT
| HIGH FEED TO STEAM AP. THIS WILL CAUSE ALL STEAM GENERATORS'
i LEVELS TO DECREASE AND ALL FW REG VALVES (IFW510,520,530,540) TO
! MODULATE OPEN. IF THE MOTOR DRIVEN MAIN FEEDWATER PUMP IS
| OPERATING, THE DISCHARGE VALVE, IFW016, WILL THROTTLE DOWN TO

DECREASE THE AP. PLANT ANNUNCIATORS WILL RESPOND
ACCORDINGLY.

,

IF '2dB SELECTED SEVERITY IS GREATER THAN THE ACTUAL
CONTROLLER OUTPUT, THE GOVERNOR VALVES OF THE MAIN
FEEDWATER PUMP TURBINES WILL RECEIVE A SIGNAL TO OPEN TO|

i RAISE THE APPARENT LOW FEED TO STEAM AP. THIS WILL CAUSE ALL
STEAM GENERATORS' LEVELS TO INCREASE AND ALL FW REG VALVES
(1FW510,520,530,540) TO MODULATE CLOSED. IF THE MOTOR DRIVEN MAIN

.

'FEEDWATER PUMP IS OPERATING, THE DISCHARGE VALVE, IFW016, WILL
MODULATE OPEN TO INCREASE THE AP.

;

| THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
| BY CONTROLLING THE MAIN FEEDWATER PUMP SPEED OR FLOW, FOR 1 A

FW PUMP, IN MANUAL.

MALFUNCTION REMOVAL WILL RESTORE THE FAILED CONTROLLER TO
NORMAL. .

'

EVENTS: NONE.

15
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RX15 PZR PRESS MASTER CONTROLLER FAILURE
|

TYPE: DISCRETE, RV 2195-2355 PSIG

CAUSE: CONTROLLER 1PK455A AUTO OUTPUT FAILURE

REF: SYSTEM DESCRIPTION

PLT STA: REACTOR AT POWER

eesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
* NOTE *

e +

* 2195 PSIG=0% ON THE CONTROLLER AND *
* 2355 PSIG=100% ON THE CONTROLLER. *

(1.6 PSIG PER % GAIN)* *

* e

seesessesseseesseseesseeeeeeeeeesesseesseseessee
.

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE PRESSURIZER PRESSURE
'

MASTER CONTROLLER (1PK-455A) TO FAIL. THE OUTPUT OF THE
CONTROLLER WILL BE DETERMINED BY THE SELECTED SEVERITY. IF THE~

SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE, PRESSURIZER
PRESSURE WILL RISE. DEPENDING ON THE SELECTED SEVERITY,
ANNUNCIATOR 12-C1 "PZR PRESS CONT DEV LOW HTRS ON" MAY
ACTUATE. ANNUNCIATOR 12-C2 "PZR PRESS HIGH" ACTUATES.

IF THE SELECTED SEVERITY IS GREATER THAN THE INITIAL VALUE, l

PRESSURIZER PRESSURE WILL DROP. DEPENDING ON THE SELECTED |
SEVERITY, ANNUNCIATOR 12-C1 "PZR PRESS CONT DEV LOW HTRS ON" |

MAY ACTUATE. ANNUNCIATOR 12-Al "PZR PRESS LOW RX TRIP STPT
ALERT" IS ACTUATED AS IS ANNUNCIATOR 11-C3 "PZR PRESS LOW RX
TRIP". ALSO ANNUNCIATOR 12-D2 "PZR PRESS CONT DEV HIGH"
ACTUATES.

)

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY TAKING MANUAL CONTROL OF THE FAILED MASTER PRESSURE
CONTROLLER TO MAINTAIN PRESSURIZER PRESSURE.

MALFUNCTION REMOVAL RESTORES THE FAULTY AUTO OUTPUT TO
NORMAL.

.

EVENTS: NONE.

O
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RX16 PZR LEVEL MASTER CONTROLLER FAILURE

TYPE: DISCRETE, RV 0-100% OUTPUT
|
|

| CAUSE: CONTROLLER ILK 459 AUTO OUTPUT FAILURE
!

I

REF: M-2060 SHEET 6

|PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE PRESSURIZER LEVEL l
MASTER CONTROLLER (1LK-459) TO FAIL. THE OUTPUT OF THE i

CONTROLLER WILL BE DETERMINED BY THE SELECTED SEVERITY. IF THE
SELECTED SEVERITY IS GREATER THAN THE INITIAL VALUE, CHARGING
FLOW WILL INCREASE AND PRESSURIZER LEVEL WILL RISE.

,

IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE,
I PRESSURIZER LEVEL WILL DROP DUE TO A REDUCTION IN CHARGING '

; FLOW. ON FAILURES < l.5%, ANNUN 9-D3 "CHG LINE FLOW HIGH LOW" 1

- WILL ACTUATE.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY TAKING MANUAL CONTROL OF THE FAILED MASTER LEVEL
CONTROLLER TO MAINTAIN PRESSURIZER LEVEL.

MALFUNCTION REMOVAL RESTORES THE FAULTY PZR LEVEL MASTER
CONTROLLER 'IU NORMAL.

EVENTS: NONE.

.

S
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|

RX17 ROD CONTROL SYSTEM FAILURE

TYPE: DISCRETE, RV -10 TO +10*F error

.

CAUSE: FALSE Terror SIGNAL FROM SUMMING AMP (1UY-0412)

| REF: ROD CONTROL SYSTEM DESCRIPTION
20E-1-4031 MS16
20E-1-4031 RD03

PLT STA: REACTOR AT POWER

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE ROD CONTROL
| SYSTEM SUMMING AMP WILL GENERATE AN OUTPUT DEPENDEN.T ON
l THE SELECTED SEVERITY REGARDLESS OF ACTUAL INPUT SIGNALS. IF

THE SELECTED SEVERITY IS GREATER THAN 1.5'F, WITH THE ROD
CONTROL SYSTEM IN AUTOMATIC, THE CONTROL RODS WILL BEGIN TO
WITHDRAW TO RAISE ACTUAL Tave. IF THE DEVIATION BETWEEN
AUCTIONEERED HIGH Teve AND Tref REACHES 3'F, ANNUNCIATOR 14-D1O "Tave CONT DEV HIGH" WILL BE ACTUATED.

IF THE SELECTED SEVERITY IS LESS THAN -1.5 F, WITH THE ROD
CONTROL SYSTEM IN AUTOMATIC, THE CONTROL RODS WILL BEGIN TO
INSERT TO LOWER ACTUAL Tave. IF THE DEVIATION BETWEEN
AUCTIONEERED HIGH Tave AND Tref REACHES 3*F, ANNUNCIATOR 14-El

|- "Tave CONT DEV LOW" WILL BE ACTUATED. IF THE CONTROL RODS ARE
INSERTED SUFFICIENTLY TO LOWER Tave TO 550 F, BYPASS PERMISSIVE '
ANNUNCIATOR FOR PI2 WILL ACTUATE. ROD INSERTION LIMIT ALARMS;

| AND DELTA FLUX ALARMS WILL RESPOND ACCORDINGLY.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY CONTROLLING THE ROL CONTROL SYSTEM IN MANUAL TO MAINTAIN
REACTOR COOLANT SYSTEM TEMPERATURE .

MALFUNCTION REMOVAL WILL RESTORE THE FAILED SUMMING AMP TO
NORMAL.

.

EVENTS: NONE.

O
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RX18 FAULTY PRIMARY RTD (NARROW RANGE)(Tc & Th)

i
TYPE: GENERIC, RV (see below) ,

|
'

'

A) 1TE411B 510-630 F (Loop 1 Tc) I) Loop 1-Th2 530-650'F
B) ITE421B 510-630 F (Loop 2 Tc) J) Loop 2-Th2 530-650 F
C) ITE431B 510-630'F (Loop 3 Tc) K) Loop 3-Th2 530-650'F
D) 1TE441B 510-630 F (Loop 4 Tc) L) Loop 4-Th2 530-650 F {
E) Loop 1-Thi 530-650 F M) Loop 1-Th3 530-650 F !

'

F) Loop 2-Thi 530-650 F N) Loop 2-Th3 530-650 F
G) Imop 3-Thi 530-650 F 0) loop 3-Th3 530-650 F
H) leop 4-Thi 530-650 F P) Loop 4-Th3 530-650 F |

|

CAUSE: RTD FAILURE I
I

REF: M-2060 SHEET 2
.

PLT STA: REACTOR AT POWER

'

EFFECTS: INSERTING Th!S l 1ALFUNCTION CAUSES THE SELECTED NARROW RANGE.

RTD TO FAIL. THE VALUE OF THE RTD OUTPUT WILL BE DETERMINED BY*q
y/ THE SELECTED SEVERITY. THE 3 HOT LEG RTD'S ARE AVERAGED PRIOR TO

BEING UTILIZED.THE RTD'S PROVIDE AN INPUT'IU THE AT(WHICH ARE
FED TO THE OTAT AND OPAT CIRCUITRY) AND Tave CALCULATIONS AND
ARE DISPLAYED ON THEIR RESPECTIVE METERS AND RECORDERS ON
IPM05J.

THE EFFECTS ON Tave AND AT FROM A FAILED RTD ARE AS FOLLOWS:

BID FAILS AI Tart
HOT LEG HIGH INCREASES INCREASES
HOT LEG LOW DECREASES DECREASES |
COLD LEG HIGH DECREASES INCREASES 4

COLD LEG LOW INCREASES DECREASES

IFTHE AFFECTED LOOP AT DECREASES TO 4 F LESS THAN THE j

AUCTIONEERED HIGH AT, ANNUNCIATOR 14-A4/B4/C4/D4 " LOOP 1 A/B/C/D
AT DEV LOW" ACTUATES. ANNUNCIATOR 14-A3/B3/C3/D3 " LOOP 1 A /B/C/D
TAVE DEV LOW" ACTUATES AT 3'F DEVIATION LESS THAN THE !

AUCTIONEERED HIGH Tave.THE AUCTIONEERED HIGH Tave IS USED FOR
AUTOMATIC ROD CONTROL, STEAM DUMP CONTROL AND PRESSURIZER !
LEVEL CONTROL CIRCUITS. AUCTIONEERED HIGH ATIS USED AS AN i

INPUT IN DETERMINING CONTROL ROD INSERTION LIMITS.

19 ;
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IF THE AFFECTED LOOP ATINCREASES TO 4 F GREATER THAN THE
AUCTIONEERED HIGH AT, ANNUNCIATOR 14-A5/B5/C5/D5 " LOOP 1A/B/C/D |

AT DEV HIGH" ACTUATES. ANNUNCIATOR 14-A3/B3/C3/D3 " LOOP 1 A /B/C/D
| TAVE DEV HIGH" ACTUATES AT 3'F DEVIATION GREATER THAN THE
! AUCTIONEERED HIGH Tave. IF THE MALFUNCTION SEVERITY IS VARIED,

THE OTAT AND OPAT OUTPUT FOR THAT LOOP MAY EXCEED THEIR |
SETPOINTS.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY DEFEATING THE AFFECTED LOOP Tave AND AT UTILIZING THEIR
DEFEAT SWITCHES.

MALFUNCTION REMOVAL RESTORES THE FAILED RTD CIRCUIT TO
NORMAL.

EVENTS: 1) LER 06-01-90-002 .

2) DVR 20-01-87-398

O

i

I

i

|

O
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LICENSEE EVENT REPORT (LER)
Facility Name (1) Q J g Form Rev 2.0

D cket Number (2) Pans (3)
Buren. Unit 1

01 51 01 01 01 41 El 4 1|ef|0Title (4)
Reacter Trip on OTAT Due to the Failure of a Resistance Temperature Detector Card Coincident with

3

One Channel in Test.
Event Date (5) LER "- 5 16) Rettrt Date (7) Other Fag;ilition Inghgq[_f 8)Month Day Year Year /// Seguential //j/ Revision Month Day Year Facility "t Decket Numberin)fff

jj//// "*- // "^r

Nolf 01 El 01 01 01 l l01 3 01 1 91 0 91 0 01012 010 013 21 7 91 0 el El 01 01 01 1 1
~~~~ ~

OPEuTM THIS REPORT IS SusMITTED PUR$UAsif 70 THE REQUIREMENTS OF 10CFR
fCheck one er more of the followina) iII)

2 20.402(b) 20.405(c) _L. 50.73(a)(2)(tv) 73.71(b)
,_.,.

POWER 20.405(a)(1)(i) 50.36(c)(1) 50.73(a)(2)(v)
_

_

20.405(a)(1)(li) 50.36(c)(2)
_ 73.71(c)LEVEL _.

! !0 20.405(a)(1)(iii) 50.73(a)(2)(t)
, 50.73(a)(2)(vil) _ Other (Spect fyi101

50.73(a)(2)(vill)(A) in Abstract////////////////////////// 20.405(a)(1)(iv) 50.73(a)(2)(fi) 50.73(a)(2)(viii)(B) below and in=//////////////////////////_,20.405(a)(1)(v)
,,,

_

50.73(a)(2)(111) 50.73(a)(2)(x) Text)
LICEmiEF CONTACT FOR THft LER (12)

Name

Trtreteer u!==re
AREA CODEA. 1avari k . Anal atant T:rt.al em1 Staf f '---.4 mar Ent. 2106 R|1lE 2 13 14 1 .1, El di alCewdTE 00K LIMF FOR EACH Co. wi FAf t ear nrsretarn IN TMit rep 6mf (13)

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE / CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLEfYtsere TO MPRDS / Timre TO NPROSX AlB 1 Al M1 P WI11218 Y / | | | | | | |
1 1 I I I I I / I I I I I l I j

SUPPLm.amiAL mmmi uruim i14) Espected Month i Dav l Year |
fubmission

lYen fif vos. cammlete EXPECTED *= =IsttoM SATEl El IS ( l l I
A85 TRACT (Limit to 1400 spaces, i.e. approximately fif teen single-space typewritten lines) (16)

!

On March 1,1990, at 0939, while in Mode 2. a Unit I reacter trip ecevered when the 2 out of 4 coincidence
was satisfied on Over Temperature Delta Temperature (OTAT). The failure of the loop 18 Reactor Coolant
Resistance Temperature Detector amplifier card concurrent with the previously tripped loop 1A bistables.

;
which was necessary to accommodate low power physics testing, satisfied the trip logic.

Thp failed card was replaced, but the rest cause of the failure is indeterminate.

All systems responded as required, and the Unit was stabilised in Mode 3. This event is reportable per
10CRF 50.73 (a)(2)(iv) for an event that resulted in automatic actuation of an Engineered Safety Feature
including the Reacter Protection System.

|

(0545R/0065R)

-. . -_. _ - .



. _ . . ~ . . . .~ - _ _ . _ . . . - - - _ . - . .- -

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION Form Rev 2.0FACILITY NAME (1) DOCKET NUPeER (2) LER NUPRER (6) Pane (h
Year /// Sequential /// Revisionffj/ fff// Nd:r /// Number

O| TEXTs n. Unit 1 0 | 5 l 0 l 010 | 4l Sl 4 910 - 0l0l2 - 0l 0 01 2 Or 01 3 ;
Energy Industry Identification System (EIIS) codes are identified in the text as (XX]

A. PLANT CONDITIONS PRIOR TO EVENT:

Event Date/ fine 03/01/90 / 0939
.

Unit 1 MODE _L._ - Startum Rn Power 01 RCS (A8) Temperature / Pressure Normal Omeratino
8. DESCRIPTION OF EVENT:

On March 1. 1990, at 0939, with Unit 1 in Mode 2 at 10-7 amperes on Intermediate Range, a reactor trip
occurred due to a Reactor Coolant (A8] Resistance Temperature Detector (RTO) amplifier card failure
concurrent with previously tripped bistables required to accommodate low power physics testing. Per BV5
XPT-4 " Initial Criticality After Refueling and Nuclear Heating Levels", the reactivity computer was
connected to a Nuclear Instrumentation Power Range channel. Nuclear Instrumentation (NR) (IG) channel N41
was taken Out-of-Service, which resulted in loop IA bistables T5411C (Over Temperature Delta Temperature
Reactor Trip). and TS4110 (0ver Temperature Delta Temperature Turbine Runback Red Withdrawal Stop) being
tripped. Limiting Condition for Operation Action Requirement (LCOAR) 1905 3.1-la was in effect for.the
tripped channel. The loop IS amplifier card (ITY-0421A) failure. cefacident with loop 1A channel in test
satisfied the logic on an Over Temperature Delta Temperature (OTAT) reactor trip.

Following the reactor trip signal. all rods fully inserted, and the plant was stabilized in Mode 3. All

plant systems responded as required. Operator actions were correct and aided in the inunediate recovery and
stabilization of the Unit.

This event is reportable pursuant to 10CFR 50.73 (a)(2)(iv) for an event that resulted in an automatic
actuation of an Engineered Safety Feature including the Reactor Protection System.

C. CAUSE OF EVENT:

The intermediate cause of the reactor trip was the loop 15 het leg RTD amplifier card temporarily failing
high. The spurious failure resulted in loop 18 OTAT Reactor Trip bistable actuation. The failure
mechanism is indeterminate because the card returned to a normal operating condition. The root cause of
the failure is believed to be heat related based on previous failure history, although troubleshooting did
not identify a failure mechanism. A contributing factor was the previously tripped loop 1A OTAT
bistables while Power Range Channel N41 was Out-of-Service to acceemedate low power physics testing.

D. SAFETY ANALYSIS:
.

Plant and public safety were not jeopardized by this event. All safety systems operated as designed in
response to the trip signal. At no time did actual conditions exist in the reactor core which would cause
the OTAT setpoint to be exceeded. The safety systems would have shutdown the plant under more severe
circumstances such as an actual OTAT transient at full power operation.

E. CORRECTIVE ACTIONS:

The failed RfD amplifier card was replaced and the replacement calibrated under NWR B74473. A replacement
for this model of card is not being pursued at this time.

O- As a conservative measure, the Reactivity Computer was reconnected to Power Range channel N42 (loep 19) to
preclude another spurious trip.

No further corrective actions are planned.
(0545R/0065R)
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LIEENSEE EVENT REPORT tLER) TEXT EONTINUATION !

FAcitITY NAME (1) DOCKET NUPSER (2) LER NUPSER (6)
Ferm Dev 2.0

J ane (3)Year /// Sequential // Revision//j/j fff
H+r // Number

ivron. Unit 1 0I5101010141514 910 - 010l2 - 0| 0 01 3 0F DL3| TEXT
Energy Industry Identification System (EIIS) codes are identified in the text as (XX]

<

F. PREVIOUS OCCURRENCES:

A similar event is documented in LER 87-00f (Docket 455). " Reactor Trip due to 2 out of 4 Logic on Over
Temperature channel - I channel Out for Required Reactivity Computer. I Channel out due to failed Reactor
Coolant Resistance Temperature Detector with unknown Cause".

A Total Job Nanagement (TJM) search of the station's maintenance history identified the same card had been
replaced on 1/19/90 ove to an out of tolerance found during calibration.

'

In addition Problem Analysis Data Sheet (PADS) 89-109 identified the high incidence of failure of these
cards.

G. COMPONENT FAILURE DATA:

Ia. MANUFACTURER NDPENCLATURE MFG PART NUPSEA

Westinghouse RTD Amplifier Card 2837A15G01
'

b. Results of NPR05 search:

A Nuclear Plant Reliability Data System (NPR05) search of this model card identified 124 events of failures
or out of tolerances. Of these failures 4 similar events occurred on Unit I and 8 similar events occurredon Unit 2. The Component Failure Analysis Report (CFAR) showed a comparable failure rate on Unit I as
compared to the industry failure rate, and a higher failure rate on Unit 2 when compared to the industry.
A review of the NPRDS search did not reveal a common mode failure mecharsism.

!

|.

!

.
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DEV!AT!04 INVEST!GATION REPORT h [h
TITLE Inoperable Reactor Coolant lystem marrow Range Reststance Temperature Detector Channel PactDue ta Fattad RfC Amalifier

1 IDFl 0 i 1
EVENT Daft DIt maears REPORT DATE

// SEQUENTIAL // REV!5!0s
MONTN DAY YEAR STA UNIT YEAR // MN8Er8 // m_manra MONTH DAY YEAR 1

P0mA
11 1 11 e al 7 21 e al t al 7 3 I el a- af a if 2 21 I al 7 el 21 a

-

confaff FfE THIE DIE
NAME

TELEPHour NLatte
AREA CODE

.lanny B. Talar. Technical staf f Enainr tut. 2asa ei1 iE 4 |t|al-| 2 | eial1
Cop @LETE Gut Lfar FQt rarM C; ; h FArtumr ofteatern im Tuft afgaaf

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC- REPORTASLE
Tiera 70 MPASE Ytare TO NPeDE

r AIa el ul VI * WI il 21 0 vts ! I I i i l l
i l i l I I I I I I I I

tuPPLtsermTAL tipoef Expretta
MDmTM cAv YEAR

SUOMI5510N-

! Ytt fit van. en-nlata EXPicTrn tuantttioM DAffl i R8 | | ||
TEXT

A. PLAalf enunrTrent Patan To tvtuY:

Unit: arai^ " 1 : Event Date: 11-to-a7 : Event Time: .21gg_
M00E: 1., - Paner onaratian_; Ru Power:_23L; RC5 (A8] Temperature / Pressure: EaA*F/221E asia

1

|
S. DESCRIPTION OF EVENT.

On Novenher 19, 1987 Unit I was in Operating Mode 1 at 28 percent reactor power. During Shift 3. the Unit 1
j

Nuclear Station Operator (N50) noted unexpected control rod motion. A check of Centrol Room instrumentation '

revealed that 171-0411A (Loop 1A Delta T) and 171-0412 (Loop 1 A fave) at panel 1PMe5J were f atling in the high
direction. The instruments were erratic. drtfting up slowly off-scale high and then returning to normal j
indication. Both of these indicators receive input from ITE-Cella. Loop 1A Not Leg RTO (Resistance Temperature ;
Detector) and ITE-04115. Loop 1A Cold Leg AfD. The Delta T portion of the loop provides input to overpower '

Delta T and Overtemperature Delta T (Salta State Reactor Protection System). while the Tave portion of the loop*

provices input to Rod Control.

At 2100 hours. Abnormal Operating Procedure 18w0A INST-2 was entered for a failed Reactor Coolant System (RCS)
Narrow Range RfD Channel, and Limiting Condition for Operation Action Requirement (LC0AR) 3.1-1a was entered for
tnoperable Overpower and Overtesqperature Delta T Channels. At 2125 hours, the Distables for 1TE-0411A were
tripped per procedure, and IBw0A INST-2 was exited. Nuclear Work Roguest (NW ) A17974 was written to verify the
calibration of ITE-0411A.

The outputs of ITY-411 A and 5 were monitored for 24 hours using a strip chart recorder. No spiking was
observed. Ustng Procedure Sw!5 3.1.1-001 the Instrument Maintenance Department (IMO) began to troubleshoot the
loop. The hot leg portion of the Delta T loop was constdered the more probable cause of instrument artft and
was investigated first. Card ITY-411 A was replaced and no subsequent spiking was observed. The LC0AR was
esited at 1605 hours on Noveneer 21. 1987. Shortly thereaf ter sptktng was again observed. LCOAR 3.1-la was
again entered at 1839 hours on November 21. 1987 and Procedure tw!$ 3.1.1-001 performed. Card ITY-allA was
recalttrated and card 17Y-4118 replaced. No further spiking was observed. The LCOAR was exited at 0405 hours
on November 22. 1987.

N
Stable plant conditions were matntained throughout this event.

.

1895m(122ts7)/39
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DEVIATION I:VESTICATION REPORT TEXT CONTINUATION

TITLE nie munare p ar.r
Inoperable Reactor Coolant system Narrow Range

SEQUENTIAL REVISIONReststance Temperature Detector Channel sta uurf YEaa muMars uteena
Due to Failed RTO amp 1tf ter

2I e al 1 al 7 3Iefa- al o 2 or oi3
-

TEXT

C. CAu$t GF EVENT:

.|
This event was caused by a drifting resistance to voltage converter card 17Y-0411 A tn the Westinghouse 7300
Process Conguter racks and a faulty voltage converter card ITY-04118. also in the 7300 racks. Instrument
Maintenance Department troubleshooting found the output voltage f rom the ITY-0411 A card to be higher than the
other loops. The output was monttored and a step change in voltage was identtfied. This fluctuating output
from the card contributed to the erratte indication on ITI-sella and 171-0412. Since Tave is affected by
ITY-0411 A also, the fluctuating output from ITY-0411 A resulted in unospected control red motion as well.

Subsequent troubleshoottog under blanket nuclear Work Request A0021g revealed that, following replacement of
card ITY-411A. recalibration was required due to escessively les output voltage. Addittenelly the cold leg
card ITY-4118 was replaced because of faulty and abnormally low output voltages.

B. RAFETY Ah&LY111.

-

No safety conseguences existed from the occurrence of this event. Redundant RCS loop temperature
instrumentatten allowed for isolatten of the fatled channel and continued stable plant operation. The reactor
trtp functions were not affected by this event due to the reestred 2 out of 4 coincidence trip logic.

The mast limiting condition for this event would occur if an RCS marrow Range RTO Channel were to fail while
another Channel was in test. In this case, only 2 out of 4 RCS Marrow Range RTO Channels would be operable.
With the htstables trtyped for the loop in test. the required reacter trip coincidence logic would be 1 out
of 3. Thus, a fat 1sd channel in the htsh or low directten would make up the 2 out of a legte and trip the jreactor. In this event, the plant would operate to shut down as designed, and no adverse safety consequences i

would result.

E. CORRECTIVE ACTIONS:

Operating personnel toct the appropriate Technical Spectrication (Tech Spec) corrective actions. IMD
troubleshooting isolated the problem. and the failed card ITY-0411A was replaced. At 1605 hours on
Noveneer 21,1987. LC0AR 3.1-14 was esited. More extensive troubleshooting followed (due to reoccurring
problems) and at 1839 hours on moveneer 21. LCOAR 3.1-14 was again entered. Card ITY-0411A was recalibrated and
card ITY-04118 (cold leg) was replaced. At 0405 hours on moveneer 22,1987. LC0AR 3.1-la was exited. No jfurther corrective action is required.

F. PeEVIDus DCtudREncEE-

DVR/LER htNSER IIILE

mont

.
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Dtv!AT10# 1:VESTIGAT10N REPORT TEXT CONTINUATION

TITLE
ora et=_f a pact

Inoperable Reactor Coolant System Narrow Range StoutNTIAL REVISIONResistance Temperature Detector Channel sTA uMIT YEAR MLMER NUMRfR
j Due to Falled RTO Amplifier

21 11 al 7 1ieIa 0 1 0 1 M oi1
- -

TEXT

G. CIN 0NENT FAILtRE DATA *

MANUFACTLEER N M NCLATURE MGDEL NtamER IfG PART NUPSER

ndestinghouse NRA Gol Card 2837A15Get NRA G01 ITY-0411 A
7300 Computer

WestiP>%ouse NRA G01 Card 2837A15G01 IntA G01 ITY-04118
7300 Computer

.

4

9

4

\

.
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RX19 LOSS OF LOAD INTERLOCK C-7 FAILS

TYPE: DISCRETE, RB

CAUSE: CARD FAILURE
:

REF: STEAM DUMP SYSTEM DESCRIPTION
20E-1-4030 MSO9
20E-1-4031 MS13

!

PLT STA: REACTOR AT POWER '

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE C-7 INTERLOCK FAILS
AS IS. IF INSERTED DURING NORMAL OPERATION, WHEN THE TURBINE
EXPERIENCES A LOSS OF LOAD CONDITION (>10% DROP IN TURBINE
IMPULSE PRESSURE). THIS MALFUNCTION WILL PREVENT ARMING THE
STEAM DUMPS IF OPERATING IN THE Tave MODE. THE BYPASS .

PERMISSIVE ANNUNCIATOR " LOSS OF TURB LOAD INTLK C7" WILL NOT
ACTUATE AND THE STEAM DUMP ARMED STATUS LIGHT ON IPM02J WILL

O- NOT LIGHT. THUS ON AN ACTUAL LOSS OF LOAD, THE S/G PORV's WILL
LIFT TO CONTROL REACTOR COOLANT SYSTEM TEMPERATURE (THE
STEAM GENERATOR SAFETY VALVES MAY LIFT TO REDUCE RCS
TEMPERATURE IF REQUIRED).

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS BY MANUALLY
OPERATING THE STEAM DUMPS IN THE STEAM PRESSURE MODE.

IF THE MALFUNCTION IS INSERTED WHEN THE LOSS OF LOAD LOGIC IS
SATISFIED, RETURNING TO NORMAL OPERATING CONDITIONS WILL NOT
CLEAR THE C-7 INTERLOCK. THIS RESULTS IN THE C-7 INTERLOCK BEING
PRESENT WHEN IT NORMALLY WOULD NOT BE. THE STEAM DUMPS WILL
CONTINUE TO OPERATE

.

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY C-7 INTERLOCK TO
NORMAL.

.

EVENTS: NONE.

.

O
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RX20 CONDENSER AVAILABLE INTERLOCK C-9 FAILS

TYPE: DISCRETE, RB

.

CAUSE: CONTROL CIRCUIT FAILURE

REF: STEAM DUMP SYSTEM DESCRIPTION
20E-I-4030 MSO9

| 20E-1-4030 ES21

|

l PLT STA: REACTOR AT POWER
|

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE C-9 INTERLOCK FAILS
AS IS. INSERTION OF THIS MALFUNCTION WHEN THE CONDITIONS FOR
SATISFYING THE C-9 INTERLOCK ARE NOT MET, PREVENTS THE C-9

! INTERLOCK FROM BEING SATISFIED AND ARMING THE STM DUMPS. THIS
| PREVENTS ARMING THE STEAM DUMPS IN ANY MODE OF OPERATION.
| THEREFORE, THE STEAM DUMP VALVES WILL NOT OPEN AS REQUIRED.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY UTILIZING THE S/G PORV'S TO CONTROL REACTOR COOLANT SYSTEM
TEMPERATURE (THE STEAM GENERATOR SAFETY VALVES LIFT TO
REDUCE RCS TEMPERATURE IF REQUIRED).

IF THE MALFUNCTION IS INSERTED DURING PLANT POWER OPERATION,
THEN WHEN THE CONDITIONS FOR SATISFYING THE C- 9 INTERLOCK ARE
NOT MET, THE C-9 PERMISSIVE WILL STILL SHOW THE CONDENSER AS
AVAILABLE WHEN THE MAIN CONDENSER VACUUM IS <24 INCHES
VACUUM AND THE CIRCULATING WATER PUMPS ARE NOT OPERATING.
THIS RESULTS IN THE STEAM DUMP SYSTEM BEING OPERABLE WHEN IT
NORMALLY WOULD NOT BE, RESULTING IN AN EXCESSIVE REACTOR
COOLANT SYSTEM COOLDOWN AND POSSIBLE OVERPRESSURIZATION OF
THE CONDENSER.

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY C-9 PERMISSIVE
CIRCUITRY TO NORMAL.

.

EVENTS: NONE.
-

.

f

O
'
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q RX21 PRESSURIZER PRESSURE CHANNEL FAILURE (455 & 456)
kJ

TYPE: GENERIC, RV 1700-2500 PSIG

A) IPT455 B) IPT456
,

CAUSE: DETECTOR FAILURE

REF: M-2060 SHEET 7,8
20E-1-4029 EF04

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING MALFUNCTION RX21 A CAUSES 1PT-455 DETECTOR TO FAIL TO
A VALUE DEPENDENT UPON THE SELECTED SEVERITY. IPI-455A AND IPR-
455 ON 1PM05J RESPOND ACCURATELY TO THE SELECTED SEVERITY. IF
THE SELECTED SEVERITY IS GREATER THAN THE INITIAL VALUE, THE
MASTER PZR PRESSURE CONTROLLER WILL OPEN THE SPRAY VALVES,
OPEN PORV-455A, TURN OFF ALL PZR HEATERS, AND GENERATE HIGH
PRESSURE ALARMS. ACTUAL PZR PRESS DECREASES UNTIL THE
REACTOR TRIP AND SAFLTY INJECTION ARE ACTUATED (PORV WILL
CLOSE WHEN PORV BLOCK PRESSURE IS MET AT 2185 PSIG).

IF THE SEVERITY IS LOWER THAN THE INITIAL VALUE, THE MASTER PZR
PRESSURE CONTROLLER WILL TURN ON THE HEATERS, AND THE LOW
PRESSURE ALARMS WILL BE ACTUATED. PZR SPRAY WILL NOT ACTUATE,
AND THE ACTUAL PZR PRESSURE WILL INCREASE UNTIL THE PORV-456
SETPOINT IS REACHED (PORV-455A IS CONTROLLED BY THE AFFECTED
PRESSURE TRANSMrITER). RCS PRESSURE WILL OSCILLATE DUE TO PORV
LIITING.

ON A IT-456 FAILURE LOW, PORV-456 WILL NOT AUTO OPEN ON HIGH RCS
PRESSURE. ON A FAILURE HIGH, PORV-456 WILL OPEN UNTIL CHANNEL
457 IS < 2185 PSIG.

THE EFFECTS CAN BE MITIGATED BY PLACING THE MASTER PZR
PRESSURE CONTROLLER OR THE SPRAY VALVE CONTROLLERS IN |

MANUAL TO MAINTAIN PZR PRESSURE.

MALFUNCTION REMOVAL RESTORES THE FAILED DETECTOR TO
,

NORMAL. ;.

;
;

EVENTS: 1) LER 20-02-88-018( 2) DVR 06-02-88-122 )
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DEV!ATION INVESTIGATION REPORT (DIR) hb
Facility Name Form Rev 2.0
Byron Nuclear Power Station pagg

i

'itle 1 10F 0 3

3 Ri p rimer Pressure Channel Failure
EVENT DATE DIR NUPSER REPORT DATE

// SEQUENTIAL // REVISION
PONTH DAY YEAR STA talli VEAR IENSEE ff ' fRAGER PONTH DAY YEAR 1

POWER

i 12 3 11 e is 0 16 0 12 e is - 1 12 1 2 - 011 0,1 0 ,9 8,9 LEVEL
, ,3 ,,

CONTACT FOR THIS DIR
NAME

TrtrPHONE NUPSER
AREA CODE

R. A. Flahive. Tech Staf f Sueervinar Ext. 2243 s|115 2l3|4|.|5l414l1
COMPLETE 00E LINE FOR EACH C0fp0NENT FA inF DESCRIBED IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMP 0NENT MANUFAC- REPORTABLE
Tiers TO NPRDS Tiere TO NPRDS

X AlB |F |T l 2 lo 14 | Y l l l l l l l
i I I I I i | | | 1 | |

$UPPLDENTAL REPORT EXPECTED PONTH DAY YEAR

- $UOMIS$10N

l YEt tif ven. en-niet. EXPECTED cm411 TION DATEl X l ND E | ,| |
TEXT Energy Industry Identification System (E!!$) codes are identified in the text as (XX)

A. PLANT C00mlTIGN1 PR10A 70 EVENT:

Event Date/ Time 12-31.a8 / 142a

Unit 2 MDOE 1 Power oneration Rx Power _3(_ RCS [AS) Temperature / Pressure Normal Onoratino-

8. DESCRIPTION OF EVENT:

On December 31,1988, at 1428, the 2P 456 Pressuriser Pressure Channel failed low. This event was
discovered by the unit operator (N50- Licensed). The associated Pressuriser Pressure and OTAT bistables
were tripped per procedure 2004 INST-2. Limiting Conditions for Operation Action Requirements (LC0AR's)
3.1-la and 3.2-la were entered. No safety systems were activated and NWR B63671 was initiated to
troubleshoot and correct the problem.

At the time of failure the plant was stable, with no other systems inoperable that may have contributed to
the failure. This failure caused no automatic safety system actuations and the plant subsequently remained
in a stable condition. Operation actions neither increased nor decreased the severity of this event.

,

(0229R/0027R)
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION

FACILITY NAME Form Rev 2.0_ i

DIR MLMBER PAGE

SEQUENTIAL RE/ISION
STA UNIT YEAR NUPSER NUteERv |. Byron Nuclear Power Station

0 16 0 12 8 |8 - 112l2 0 10 2 0F 013 !
- .

TEXT
Energy Industry Identification System (EIIS) codes are identified in the text as (XX)

i

C. CAUSE OF EVENT:
|
i

Investigation into the failure, under NWR 863671 traced the failure to card 2pQY-0456. This card is the
,loop power supply and its failure caused the loop to go to the low (trip) condition by design. The

internal mode of failure within the power supply is indeterminable, and the entire supply card has been
j

replaced.

There were no personnel errors contributing to this event, and no unusual plant or system characterstics at
the time. This f ailure should be considered a random f ailure due to normal wear.

D. SAFETY ANALYSIS:

The failure of this power supply conservatively failed the entire loop to the low pressurizer pressure
condition. This condition gave one (1) logic make-up to a 2/4 trip permissive. The subsequent operator
action per 200A INST-2 of tripping the bistables, for both pressurizer pressure low and 0 TAT. created a
1/3 trip permissive for the loop, which is conservative. Therefore, there were no adverse safety *

consequences due to this failure.

!
E. CORRECTIVE ACTION 1:

$1nce the failure is considered to be due to normal wear out, the corrective action was to replace the
card. This was done per NWR 863761, and the loop was re-calibrated per normal instrument procedures.

No other corrective actions are required at this time.

F. RECURRING EVENTS SEARCH AM) ANALYSIS:

a) EVENT SEARCH (DIR. LER)

81-006-01 Failed power Supply

b) IMKfSTRY KEARCH (OPEX's NPRD11
,

There have been previously reported failures of this type of card at Byron. All of these failures
are considered to be normal wear within the accepted industry average,

c) tMR
|

863663 - card replacement.

d) ANALYSIS

No adverse trend.

s

(0229R/0027R)



DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
._

FACILITY NAE Form Rev 2.0
DIR HUPeER

PAGE

Og SEQUENTIAL REVI5!0N
STA UNIT YEAR NUPSER NUPSER

Byron Nucle t ower Station 0 16 0 12 8 18 -

1 l212 0 Io 3 0F 013
P

-

TEXT Energy Industry Identification System (EIIS) codes are identified in the text as (XX]

G. EOMPONENT FAILURE DATA:

MANUFACTURER NDENCLATURE PODEL NUPSER NFG PART NUPSER

| Westinghouse Electric Loop Power NLPG02 2837A12G02
'

Corporation Supply Isolated
|

'

H. OTHER RELATED DOCUENTS:

, None
|

I. EFFECTIVENESS REVIEW:

None Scheduled

J. ADDITIONAL DATA: .

a) Affected Technical Specification: 3.3.1, 3.3.2

b) Procedures: 2004 INST-2

( c) Cause Code: XIELELIIN

d) Equipment Involved: Westinghouse Loop Power Supply Card

e) Other: None

|
\

|
,

i

|

|

|

O
(0229R/0027R)
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LICDf5E EVDff REPORT (LER) @ 2,|
Fccllity home (1)

Docket Num er (2) Paa f u
|

arai". thit 2 el si el el el 41 sf 7 1 | ar| e | 3le (d) Reacter Trip Due to Defective Circuit Card
i

Event hate (5) LER " r (6) a_ - rt Data (7) Other Facilition involved fa)Month Day Year Year fj// Sequential/

//g/ " r
Revision Month Day Year Facility "a Decket " _rralf f

/// " ' - //
_

NDNE el si el el Of I l'
el 7 al 2 al a al a eI1Ia eI e e17 21 1 al a el si el el el | |

""'- '-""

THIS REPORT IS $UBMITTED PUR$uMT TO THE REQUIREMENTS OF 10CFR
(Check one er mera of the f allowinal fill

20.402(b) 20.405(c) _1_ 50.73(a)(2)(iv) 73.71(b)POWER 20.405(a)(1)(1) 50.36(c)(1) _ 50.73(a)(2)(v) 73.71(c)
_

_

LEVEL 20.405(a)(1)(ii) _._,. 50.36(c)(2) 50.73(a)(2)(vii) _ Other (Specify
_

o|4|
_

fiel e 20.405(a)(1)(ill) _ 50.73(a)(2)(i) 50.73(a)(2)(viii)(A) in Abstract_

/,,/ / / // / //,///,/ /,//,// //,/,/,/ / __ 20.405(a)(1)(iv) _ 50.73(a)(2)(ii) 50.73(a)(2)(viii)(B) below and in
/ /

}/j////////j' /j' /j///j'////j' j' /' // _.,_, 20.405(a)(1)(v) _., 50.73(a)(2)(iii) _ 50.73(a)(2)(m) Tent)
_

/ / //

LICENSEE CONTACT FOR THIS LER f12)
Name

TELEPMDNE NUDEBER
|

AREA CODE
'

Jae Devla. Technical Staff Enainaar Ent. 2660 8|1Is al s181 -l 2181 el
CLKETE (bf LIIE FOR EACH CoppnurvT FAffiarr DESUnfaEn IN THIS REPORT (131

CAUSE SYSTEM COMPONDif MMUFAC- REPORTABLE j/ CAUSE $YSTEM COMPONDIT MMUFAC- REPORTABLE I
Tuare TO NPRDS / Ttarra TO NPRDSa Jl s Pl Il Cl = wi11213 N I I I I I I Il I I i i I I I I I I I I I <

BUPPLLmtmiAL mirumf EXPEn en ftal Expected Month | Dav I Year !
Submission |

lyan (If van. camm1sta EmMUmm ==IstfoM nATEl TlNo Date (15) , || |g |
ABSTRACT (Limit to 1400 spaces, i.e. appreminately fif teen single-space typewritten lines) (16)

At 2384 en July 2,1908, a reacter trip occurred while conductirg startup test SwSU MR-75A, Asial Flum
Difference Calibration. Per the test procedure, Pressuriser Pressure Channel 455C Bistable was placed in the
tripped condition. During the test, Pressuriser Pressure (AB) Bistable 457C failed, completing the 2 out of 4
logic needed for a reacter trip. Post trip response was nerinal except that bus 243, a non safety related bus,
did not auto transfer from the Unit Avulliery transformer to the system auxiliary transformer. This was done
manually by an Equipment Attendant. A feedwater isolation occurred because of the low average temperature and
reactor trip. Both avulliary feedwater pumps auto started because of a LO-L0 Level in the Steam Generators
($J). Conditions were stabilized by 2330. The root cause of the event was the failure of pressurizer pressure
bistable 457C in con, junction with pressuriser pressure bistable 455C being in a tripped condition. The failure
of the 457C bistable was caused by a failure of the comparator card. Corrective actions included replacing the
failed card and to repairing the breaker. There have been no previous occurrences of a reactor trip as the
result of a failed bistable card while conducting a startup test.

.

O

2221:(072108)/24



LfEtrifcFr EVENT REPORT fLER) TEXT GmihERTIM
FACILITY IWE (1) DOCKET BRJWER (2) LER Manre (6) Pane (1)

Year /// Seguential //f Revisionfff f/// h^r /// m^r
armidweed. unit 2 e I s I e I e i e I al s1 7 a1a eIila ei e el 2 or el 1- -

TEXT Energy Industry Identification System (EIIS) codes are identified in the text as [xx)

A. PLANT ColeITIONS PRIGR TO EVDiT:

Unit: Braidwon'd I ; Event Date: .1ul, 2. 1988 ; Event Time: 2304
MDE: 1- power Oseration ; Rm Power:_jg1_; RCS [A8) Temperature / Pressure: NDT/lep

B. DESCRIPTION OF EVENT:

pressurlaer pressure Channel 455C Bistable had been placed in the tripped condition per the requirements of the
startup that was in progress.

prior to the reactor trip, the Instrument Maintenance Department (12) was conducting startup test OwSU NR-75A.
Asial Flux Dif ference Calibration, per the test prerequisites, pressurizer pressure channel 455C bistable was
placed in the test condition. At 2304 pressuriser pressure (A8) bistable 457C failed, and with 2 out of 4 of
the pressuriser pressure channels tripped, a reactor trip occurred. Post trip response was normal except that
bus 243, a non safety related bus, did met auto transfer from the unit avulliary transformer to the system
auxiliary transformer. An Equipment Operator was sent to de this manually. A feedwater isolation occurred
because of the low average temperature and reactor trip. Beth Aust1fary Feeduster pumps auto started because of
a LO-LO level in the Steam Fuenerators ($J). Conditions were stabilized by 2330. No other actions were required.

Operator actions neither increased nor decreased the severity of the event.

The appropriate NRC notification via the ENS phone System was made at 0043 en July 3,1988 pursuant to
10CFR50.72(b)(2)(ii).

This event is being reported pursuant to 10CFR50.73(a)(2)(lv) - any event or conditten that resulted in manual
or automatic actuation of any engineered safety feature, including the reactor protection system.

C. Call 1E OF EVENT:

The critical factor leading to the Reactor Trip was the failure of pressuriser pressure bistable 457C in
conjunction with pressurizer pressure bistable 453C being in a tripped condition in accordance with f eart-up
Test DwSU NR-75A. It takes 2 out of 4 pressurizer pressure channels being in a tripped condition to cause a
Reactor Trip. The fattore of the 457C bistable was caused by a failure of the comparator card.

D. SAFETY ANALYSIS:

There was no effect on plant or public safety. The plant reached stable conditions in 30 minutes. Under wo-st
case conditions, of operating at 100% power, the results would have been the same.

E. CORRECTIVE ACTIONS:

Work Request A23995 was written and the failed card was replaced by the Instrument Maintenance Department. Work
Request A23974 was written to repair the apparent breaker auto transfer problem. No problems were found with
the breaker. It is believed that the breaker was not fully racked in and the contacts were not engaged, thus
preventing an auto transfer. The breaker was returned to service.

22212(072188)/25



Lf ttutrr EVDif REP 0tf f LER) TEXT Giuriftal& TIM
FACILITY NME (1) DOCKET NUW ER (2) LEn sameEn (El Pan (31 i

Year fp// 5eguential/ // ,/ Revision7 f7
/// m" r /// k" r

tratewmed. Unit 2 e 1 5 l e I e I e 1 41 El 7 ala ei1 la eI e el 3 or el 3- .

TEXT Energy Industry Identification System (E!!$) codes are identified in the text as [mm)

E. CDRRECTIVE ACTIONS: (cent'd)

The placement of Pressurizer Pressure Bistable 455C into test was required by Start-up fest twSU NR-75A. The
perledic AFD Surveillance does not require placing the 455C loop in test.

This event is considred to be an isolated event. No further corrective actions are required.

F. PREVIOUS OCCURRENCES:

There have been no previous occurrences where a reactor trip has occurred due to a failure of a pressuriser
bistable while the axial flux distribution startup test was being performed.

G. COMP 00ENT FAILURE DATA:

NMRITACTURER IDENCLATURE peDEL laDBER NFG PART NUSER
,

Westinghouse NAL Card 2837A13G01 A42348

/'

2221:(072188)/26
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RX22 PRESSURIZER PRESSURE CHANNEL FAILURE

G
TYPE: GENERIC, RV 1700-2500 PSIG

A) IPT-457 B) IPT-458

CAUSE: DETECTOR FAILURE

REF: M-2060 SHEET 6
20E-1-4029 EF04

PLT STA: REACTOR AT POWER
,

EFFECTS: INSERTING EITHER MALFUNCTION CAUSES THE AFFECTED DETECTOR
TO FAIL AT A VALUE DEPENDENT UPON THE SELECTED SEVERITY THE
ASSOCIATED PRESSURE INDICATOR ON 1PM05J RESPONDS ACCURATELY
TO THE MALFUNCTION SEVERITY. IF THE SELECTED SEVERITY IS BELOW
THE PORV INTERLOCK SETPOINT FOR THE AFFECTED CHANNEL, THE

~

FOLLOWING WILL OCCUR:

IPT-457
PORV-456 WILL NOT LIFT AT THE SETPOINT IN THE AUTOMATIC MODE
DUE TO THE LACK OF THE INTERLOCK SIGNAL. ANNUN 12-C1 "PZR PRESS <

CONT DEV LOW HTRS ON" WILL BE ACTUATED.

IIT-458
PORV-455A WILL NOT LIPT AT THE SETPOINT IN THE AUTOMATIC MODE
DUE TO THE LACK OF THE INTERLOCK SIGNAL. ANNUN 12-C1 "PZR PRESS
CONT DEV LOW HTRS ON" WILL BE ACTUATED.

IF THE SELECTED SEVERITY IS ABOVE THE PORY INTERLOCK SETPOINT
FOR THE AFFECTED CHANNEL, THE FOLLOWING WILL OCCUR:

IPT-457
PORV-456 AUTOMATIC CLOSE INTERLOCK WILL ALWAYS BE SATISFIED.
ANNUN 12-A2 "PZR PRESS HIGH Rx TRIP SETPOINT ALERT" WILL BE
ACTUATED.

IPT-458
PORV-455A AUTOMATIC CLOSE INTERLOCK WILL ALWAYS BE SATISFIED.
ANNUN 12-A2 "PZR PRESS HIGH Rx TRIP SETPOINT ALERT" WILL BE
ACTUATED.

MALFUNCTION REMOVAL RESTORES DETECTOR TO NORMAL

EVENTS: NONE.

24 -
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RX23 OVERPOWER DELTA T SETPOINT FAILURE

TYPE: GENERIC, RV 0-150 % !

A) CHANNEL A !

B) CHANNEL B
C) CHANNEL C

'

D) CHANNEL D

CAUSE: CARD FAILURE

i

REF: 20E-1-4031 RC SERIES
.

;

!PLT STA: REACTOR AT POWER
;-

t

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED OVERPOWER [
DELTA T SETPOINT TO FAIL TO SELECTED SEVERITY. THE VALUE OF THE
SETPOINT IS INDICATED ON ITS ASSOCIATED METER AND 1TR-411, IF ',

e SELECTED (IPM05J). ANNUNCIATORS 10-A5 "OPAT HIGH ROD STOP C-4" |

AND I4-Al "OPAT HIGH RX TRIP ALERT" ACTUATE WHEN THE VARIABLE |

SETPOINT IS EXCEEDED IN THE AFFECTED LOOP. USING TWO
'

MALFUNCTIONS, IF THE OVERPOWER DELTA T VALUES OF TWO LOOPS
EXCEED THE DECREASED SETPOINTS, ANNUNCIATOR 11-A4 "OPAT RX ,

ITRIP" ACTUATES AND THE REACTOR WILL TRIP,
|

MALFUNCTION REMOVAL RESTORES THE FAILED CARD TO NORMAL.

1

'

EVENTS: NONE.

.

4
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RX24 OVERTEMPERATURE DELTA T SETPOINT FAILURE

TYPE: GENERIC, RV 0-150 %
'

A) CHANNEL A
B) CHANNEL B
C) CHANNEL C
D) CHANNEL D

.

CAUSE: CARD FAILURE

REF: 20E-1-4031 RC SERIES

PLT STA: REACTOR AT POWER
-

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED
OVERTEMPERATURE DELTA T SETPOINT TO FAIL TO THE SELECTED
SEVERITY. THE VALUE OF THE SETPOINT IS INDICATED ON ITS

O ASSOCIATED METER AND ITR-411, IF SELECTED (IPM05J) ANNUNCIATORS
10-C5 "OTAT HIGH ROD STOP C-3" AND 14-B1 "OTAT HIGH RX TRIP ALERT"
ACTUATE WHEN THE VARIABLE SETPOINT IS EXCEEDED IN THE
AFFECTED LOOP. USING TWO MALFUNCTIONS, IF THE
OVERTEMPERATURE DELTA T VALUES OF TWO LOOPS EXCEED THE
DECREASED SETPOINTS, ANNUNCIATOR 11-B4 "OTAT RX TRIP" ACTUATES
AND THE REACTOR WILL TRIP.

MALFUNCTION REMOVAL RESTORES THE FAILED CARD TO NORMAL.

EVENTS: 1) DVR 06-02-88-036

'

l
1

.

O |
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DEVIATION INVESTIGATION RD ,dT h[
_

TITLE
| LOOP 2C OTAT $ETPOINT FAILURE HIGH A

iV
EVENT DATE DIR NUWER REPORT DATE

$EQUENTIAL REVISION
p

tQt(Di DAY YEAR STA taiff YEAR a_n""ER
DRDSER_ PE) NTH DAY YEAR 1

POWER
el 3 21 4 si a el 6 01 2 8 18 oIo 05 0 ,6 88 LEVEL0 13 1 6, - -

( i , ,, $
CONTACT FOR THIS DIR

NADE I

| TELEPHONE NLDSER
AREA CODE '

Lee Suns. Anst. Sumerint-61 Technical Services Ent. 2214 811 l5 2|3|4|-|5|414|1 !
C0@ LETE ONE LINE FOR EACH COHHmEN FA LURE DESCRIBED IN THIS REPORTCAUSE SYSTEH COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT ' MANUFAC- REPORTA8LETURER TO NPRDS

Tinre TO G L5 ;X AlB El Cl Bl D al 11 31 5 Y l l l I l l l
i I I l | | | | I l I i

SUPPLDENTAL REPORT EXPECTED
,

TENTH DAY YEAR,

SUSNI5510N-

I YES fif vos. commlete EXPECTED StaNISSION DATEl Xl NO 0 ATE I i i 1

-

I I I
{TEXT
1

A. PLANT CaseITIGNS PRIGR TO EVENT:

Event Date/ Time 3/24/as / 1516

Unit 1 MODE til&_ - N/A Rx power _til&_,, RCS (A8) Temperature / pressure N/A

Unit 2 M00E 1 Power omerations Rn Power _235_ RCS (A8) Temperature / Pressure Normal Onoratine
-

8. DESCRIPTION OF EVENT:

At 1516 on March 24, 1988, during the shiftly/ daily Surveillance 2805 0.1-1.2.3, the Loop 2C OTAT
Setpoint Indicator 2TI-431C was found in a failed high condition. This was confimed at the OTAT
Setpoint Pen Recorder 2TR 411.

Abnormal procedure 200A INST-2 was entered and the bistables were placed in
a tripped condition. Limiting Condition for Operation Action Requirement (LC0AR) 3.1-la was entered and
Nuclear Work Request (NWR) 854937 was initiated to troubleshoot and correct the failure.

C. CAUSE OF EVENT:

The root cause of the high setpoint indications, AT,,, on 2TI-431C and 2TR-411 was the failure of NLL
Card 2TY-0432A. NLL Card 2TY-0432A provides the temperature input to the AT
ATsp is calculated using the following equation and is electronically produc,p summing and 2TI-411L.es in this loop.

1+t,i

(AT,, 3 Ki -K2 1+T2s (T-588.4) + K3 (P-2235) -fi (Aq))
,

Since it f ailed low. the -588.4 tem with the -K2 term summed to a higher setpoint value. The cause of '

the f ailure is indeteminate. No further action is to be taken to detemine the cause of the failure.

I
I

(2054M/0ZZ4M)
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DEVIATION IWESTIGATION REPORT TEXT CONTINUATION
TITLE

I DIR NUfSER PAE
SEQUENTIAL REVI5!0N

LOOP 2C OTAT SETPOINT FAILLEE HIGH STA UNIT YEAR NUfSER MER
61 6 el 2 al s 0I3I6-

o10 2 or oi2
-

TEXT
,

'

O. SAFETY m 'YSIS:

The abnormal precedure 290A INST-2 was entered and the bistables were placed in a tripped conditten.Due
to the redundancy of the Reacter Protection System (RPS), the tripped histables resulted in a 1/3
coincident logic for RPS actuetten which is conservative. The nemel logic is 2/4 channels coincidence for
the RPS actuetten. Thus, there was no effect in the health and safety of the public.

E. cnostrTIVE ACTIONt;

NLL Card 2TY-0432A has been replaced and the affected leep recalibrated. LC0AR 3.1-la was exited on3/Z5/88 at 0420 and the channel was declared operable.

F. PREVIOUS OCCURRENCES:

There have been no previews occurrences of this particular failed component as documented by a DVR 'though
an RTO failed for the 2C leep as documented by the following DVR. No trend has been identified.

DVR 1RsSER III11

6-2-87-003 (87-001) Reacter Trly Due to 2 of 4 Logic on Over Temperature Delta Temperature
,

1G. COMP 00ENT FAIL 1RE BATA:

!al MMRIFACTtBER 1RMEKtATISE IRBEL DRSSEE NFG PART IRSSER
{

Westinghouse 7300 Circuit Card NLL 819579

b) prsite TS OF NPSDS triacq,

Search shows that although this type of card has failed before, there is nothing consistent (or
trending) in the types of failures. ITY-0421C at Byron, which is a similar leep, had prevleusly
f ailed due to a defective relay (see DVR above), however, mest card failures are not nonsaily
tracked to this degree of discreteness.

c) artutTS or saa tramcq,

None Fevnd

|

O
I

I

(2054M/0224N)
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RX25 RCS PRESS TRANSMTITER FAILURE (403 & 405)

{ TYPE: GENERIC, RV 0-3000 PSIG

A) IPT-403'

B) IPT-405
i

i

CAUSE: PRESSURE TRANSMITTER FAILURE.

i

I

i REF: M-2060 SHT 17,18
! 20E-1-4030 RC17

|
:

! PLT STA: S/D COOLING IN OPERATION
i
i

! EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED TRANSMITTER
j OUTPUT TO FAIL TO A VALUE DEPENDENT UPON THE SELECTED

SEVERITY. OUTPUT FOR PT-403/405 IS INDICATED ON 1PR-403, PI-403 AND'

j PI-405 (IPM05J), IPI-403A, AND 1PI-405A (IPM06J). THESE TRANSMITTERS
ALSO PROVIDE PERMISSIVE SIGNALS FOR THE RHR LOOP ISOLATION; -

-

i VALVES OPEN INTERLOCK CIRCUIT (<360 PSIG).
4

| WITH THE RCS IN A LOW PRESSURE CONDITION, AND THE RHR SYSTEM IN

| OPERATION, THE FAILURE OF A TRANSMITTER HIGH CAUSES ANNUN 6-A3
i "RH SUCT PRESS HIGH" TO ACTUATE. IF THIS SIGNAL IS COINCIDENT WITH
! AN SI AND ANOTHER TRANSMITTER (403,405,408,409) BEING > 1643 PSIG,
; - THEN AN OPEN SIGNAL WILL BE SENT TO THE CV MINIFLOW VALVES.
| THE VALVES WILL OPEN AND ANNUNCIATOR 9-El "CHG PUMP ISOLATION
! VALVE CLOSED" WILL CLEAR.

FAILURE OF A TRANSMTITER <360 PSIG WILL SATISFY THE OPEN
PERMISSIVE, AND ALLOW THE OPERATOR TO OPEN THE ASSOCIATED RH

,

; ' ISOLATION VALVE WITH RCS PRESSURE ACTUALLY HIGHER THAN
i PERMISSIBLE. IF THIS SIGNAL IS COINCIDENT WITH AN SI AND ANOTHER
i TRANSMrITER (403,405,408,409) BEING < 1448 PSIG, THEN A CLOSE SIGNAL
'

WILL BE SENT TO THE CV MINIFLOW VALVES. THE VALVES WILL CLOSE

| AND ANNUNCIATOR 9-El "CHG PUMP ISOLATION VALVE CLOSED" WILL
: ACTUATE. -

j MALFUNCTION REMOVAL RESTORES THE FAILED TRANSMrITER TO
; NORMAL. -

.

E

EVENTS: 1) DVR 20-02-88-115

',
| 27 -

|
:
.
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DEVIATION INVESTIGATION REPORTTITLE
Failuro of Wide Range RCS Pressure Channel 405 O 2r

ue to toss of Fill Through Leaking FittingsEVENT DATE i) i PAGr
O. DfR NUsais

! t !' 0 0 2_
'

REPORT DATE
'//' SEQUENTIAL'//! REVISION

iis,,iH DAY
YEAR _ . $ TA UNIT YEAR

,

'I
/ NGsEir //

NUNRER_ tEINTH I DAY tYEAR '
.

JI s. 21 a al a 2I e of 2. al a - 1 1 11 s ;-
i_

oIo el 71 21 i al a, 'EVEL
CDNTACT FDR THI$ DIR i M 4 s.

_

TELr Maui NupeERJena. D. Talar.
Teclinical Staff Easincar AREA CODE '

~

_

COMPLETE 00E LINE FOR EACN CWW
Ent. 2484 8| 115CAUSE

Her DEscafarn IN THIS REPORT 4iBl81-|2l8IoItSYSTEM' COMPONENT' PMNUFAC.
FA'

REPORTA8LE '_

70 NonDs _
' CAUSE

i SYSTEM' CONPONENTf

___

Tuern
i l I i I | I

_
MANUFAC.

REPORTA8LE
TunEn

To NPeDt
3 I i i I i i l

_. 1 I I I I I I
_

i
-

SuePLE;EmiAt I I I I I
J

== = i rmu En
__

'

It) NTH 4

DAY ' YEAR _| YER fif ven.
_ gg,|_

ca==1sta EXPECTED eHa"IStfGM DATE) $UBMIS$10N
XI NDTEXT

| |{'

)

A. PLANT rammrTI0 alt PRIDE TO EVENT:
__

Unit: Braldwend 2_; Event Date:
NODE: _l,,, - Pe==r ^ e stima Jua. 2a teas _; Event Time: ,,,],Zgg_; Ra power:,,4RE_;

RCS (A8] Temperature / Pressure: 560 Deere.n r/221to anta
8. DEtenfpTION OF EVENT:

During Shif t 3 en June

Board walkdown, the Unit 2 Nuclear Station Operator (NS0) i28. 1908, Unit 2 was operating at 48percent power.
While performing a Hein Control

System (RC5) (AS) Leep 2C pressure channel 405 was showing dentified that the wide Range (WR) Reactor Coolant
Loop 2A WR RC5 pressure indicator 2PI-493A was showing norm l i dionly 2100 psig on indicator 2PI-405A at 2PN063.
hours, channel 405 was declared inoperable and Limitina n The

cation of approminately 2250 psig.3.3.6-1A was entered. At 1700 t

plant conditions were maintained throughest this eventNuclear Werk Roguest (NWR) A23893 was written to investig Condition for Operating Action Requirement (LC0AR)
gate / calibrate the loop. Stable.

C. CAUSE OF EVENT:
}

This event was caused by leaking fittings at transmitter 2PT 40
in containment and from 2PIS-405 to transmitters 2PT405 system., Instrument 2PIS-405 indicates the fill level in the inst The 405 loop operates using a capillary fill

5.-

rument lines from 2PIS-405 to the volume sensorare properly filled. and 2PT-409.
-

reading to the left of sore indicates a fill abnennality on theA reading to the right of zero indicates a (111 abnormalitIf 2PIS-405 indicates sero. both lines
volume sensor side.y on the transmitter side, and aDepartment (199) troubleshooting identified that 2PI5-405 was pe g d

the transmitter side at 2PT-405. Instrument Maintenance

trarsmitters and 2PIS-405 causir.g a lower than actual signal tThis leak allowed the fill to escape from the instrument lines b tto the right indicating there was a leak in
ge

;

actual indication en Instrument 2PI-405A. e ween theo be transmitted. '

This resulted in the lower than

2226m(0722001/16

-
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DEVIATION IWESTIGATION REPORT TEXT CONTINUATION
'

TITLE
DIR NUPRER

q Failure of Wide Range RCS pressure Channel 405 Due to PAGE

SEQUENTIAL REVISIONi- Loss of Fill Through Leaking Fittings STA UNIT YEAR NupeER NupeER
4

21 0 01 2 81 8i
111l5 - 01 0 2 0F 0l2

-

j TEXT

|

1 0. SAFETY ANALYSIS:
.

1

This event did not create any adverse safety consequences. The redundant channel 403 was available to provideWR RCS pressure indication.
The interlocks associated with channel 405 are not required to be in effect at

normal operating temperature and pressure. The most limiting condition for this event would occur when the
,

j interlock functions were ef fected. For the Chemical and Volume Control System (CVCS) [CB) miniflow valves, this;

would occur at 1448 psig on decreasing pressure and 16d3 psig on increasing pressure coincident with a safety!

Injection (51) (80) signal. Since the interlock requires 2 out of 4 logic, redundant channels 403 and a08 wouldJ

be sufficient to complete the required logic. For the Residual Heat Removal System (RNR) valves, the a05 loop!

provides an Auto Closure signal en 662 psig increasing pressure and a permissive to open signal at 360 psig
decreasing pressure to prevent RHR piping overpressurization.j_

Redundant channel 403 providing signals to valves
in series with valves controlled by the 405 channel ensures that an overpressure event would not occur.

-

Due to
Technical $pecification 4.4.g.3.2 requirements, the redundant channel 403 would be sufficient to assure an,

| operable RNR suction relief valves.
.

3

| This event has no adverse safety conseguences either new or at the most limiting condition,
.

i

{ E. CORRECTIVE ACTIONS:

:
| Operating personnel took the appropriate Technical Specification corrective actions. IPS contacted the vendor*

to assist in troubleshooting, and the leak was identified. The fittings were tightened, and the loop was
j t monitored for 12 hours and found to be stable. Transmitter 2pT-405 was calibrated and the loop was returned to
! service. LC0AR 3.3.6-1A was esited at 2020 hours en July 1. Ig88. No further corrective action is required.
;

) F. PREVIOUS OCCURRENCES:
;

i DVR/LER NupSER IIIL[i
>

j DVR 20-2-88-028 Failure of Wide Range Reactor Coolant System pressure Channel 403 Due to Loss of Fill
| Through Leaking Fitting
d
v

G. COMPONENT FAILURE DATA:, *

i
,

.

I "0"E l

i i
'

! i

A

-

s

h

I

I
*

;

|
1

f
i
!

:
i
k

2226m(072288)/17
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RX26 RCS PRESSURE TRANSMTITER FAILURE (406 & 407)

TYPE: GENERIC, RV 0-3000 PSIG

A) WIDE RANGE RCS PT-4%
B) WIDE RANGE RCS PT-407

CAUSE: FAULTY TRANSMTITER

REF: RCS/ PRESSURIZER SYSTEM DESCRIPTION
C&ID M-2060 SHEET 17,18
20E-1-4031 RC26, RC33, RC34 '

20E-1-4030 RC31

~

PLT STA: PZR PORV IN ARM LOW TEMP

<

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED TRANSMITTER
OUTPUT TO FAIL TO A VALUE DEPENDENT UPON THE SELECTED -

fO SEVERITY. THIS SIGNAL WILL BE SENT TO THE PRESSURIZER PORV
CONTROL CIRCUITS ACCORDINGLY (PT-406 SIGNAL TO THE PORV 1RY456
AND PT-407 TO PORV 1RY455A). IF THE PORVS ARE ARMED IN THE COLD
OVERPRESSURIZATION MODE, THEY WILL RESPOND ACCORDING TO
THEIR PROGRAM WITH THE FALSE TRANSMITTER INPUT SIGNAL.
ANNUNCIATOR I2-D4 "RC SYSTEM COLD PRESS HIGH" ACTUATES AT 20
PSIG BELOW THE VARIABLE SETPOINT ANNUNCIATOR 12-C4 "RC PRESS
HIGH AT LOW TEMP PORV OPEN" ACTUATES AT THE PORV VARIABLE
SETPOINT.

MALFUNCTION REMOVAL WILL RESTORE THE TRANSMrITER TO
NORMAL.

EVENTS: NONE.

.

4

O

28
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RX27 RCS PRESSURE TRANSMITTER FAILURE (408 & 409)

TYPE: GENERIC, RV 0-3000 PSIG

A) WIDE RANGE RCS PT-408
B) WIDE RANGE RCS PT-409

CAUSE: FAULTY TRANSMITTER

REF: RCS/CVCS SYSTEM DESCRIPTIONS
C&ID M-2060 SHEET 17,18

j 20E-1-4031 RC35, RC36
20E-1-4030 CV37, CV38, EF17, EF61

4
r

j
!

I PLT STA: REACTOR AT POWER
~

k

| EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED TRANSMITTER
OUTPUT TO FAIL TO A VALUE DEPENDENT UPON THE SELECTED

|' SEVERITY. AT A SEVERITY LEVEL CORRESPONDING TO A PRESSURE OF
i <1448 PSIO, THE TRANSMTITER(S) WILL SIGNAL THE CV PUMP MINI FLOW
j VALVES (ICV 8114/8116) SSPS LOGIC CIRCUITS AS EVIDENCED BY THE
; ILLUMINATION OF THE RCS PRESS LOW TRIP STATUS LIGHTS ON 1PM05J.'
i IF THIS SIGNAL IS COINCIDENT WITH AN SI AND ANOTHER TRANSMITTER l

i (403,405,408,409) BEING <1448 PSIG, THEN A CLOSE SIGNAL WILL BE SENT
'

i TO THE CV MINIFLOW VALVES. THE VALVES WILL CLOSE AND
! ANNUNCIATOR 9-El "CHO PUMP ISOLATION VALVE CLOSED" WILL
! ACTUATE.
!

] AT A SEVERITY LEVEL CORRESPONDING TO A PRESSURE OF >1643 PSIO, |
THE TRANSMrITER(S) WILL SIGNAL THE CV PUMP MINI FLOW VALVES !
(1CV8114/8116) SSPS LOGIC CIRCUITS AS EVIDENCED BY THE
ILLUMINATION OF THE RCS PRESS HIGH TRIP STATUS LIGHTS ON 1PM05J.;.

4 IF THIS SIGNAL IS COINCIDENT WITH AN SI AND ANOTHER TRANSMrITER
(403,405,408,409) BEING >1643 PSIG, THEN AN OPEN SIGNAL WILL BE SENT;

| TO THE CV MINIFLOW VALVES. THE VALVES WILL OPEN AND l
ANNUNCIATOR 9-El "CHG PUMP ISOLATION VALVE CLOSED" WILL CLEAR.;

I
1 MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED TRANSMITTER j

j TO NORMAL. .

4

b

EVENTS: NONE.

|

l e

' 29

-



.-- . . . . _ - - . . - . _ - - . - . . - . _ - .. ._ _.

RX28 RCS LOOP FLOW TRANSMIi 1EK FAILURE '

TYPE: GENERIC, RV 0-110% SEVERITY

Ise.eese.seeeeeeeeeeeeeeees.eees.seees.es.o..eesse.e
* NOTE: *

* e

0-110% SEVERITY EQUATES TO 0-100%* *

* INDICATED FLOW. *

....e.........e........e.......e...e.....e.e.ee.e..
,

'

A) 1FT414 G) 1Fr434 '

B) 1FT415 H) 1FT435
C) IFT416 I) IFT436
D) IFT424 J) 1FT444
E)- IFT425 K) IFT445
F) IFT426 L) IPT446

-

CAUSE: DETECTOR FAILURE

REF: M-2060 SHEET 1
20E-1-4029 EF05

O
PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE AFFECTED DETECTOR TO
FAIL TO A VALUE DEPENDENT UPON MALFUNCTION SEVERITY (SEE
NOTE ABOVE). FLOW INDICATIONS RESPOND ACCURATELY TO THE
SEVERITY. WHEN THE SELECTED SEVERITY IS DECREASED TO LESS
THAN 90% FLOW, ANNUNCIATOR 13-A3/B3/C3/D3 "RCP 1 A/B/C/D BRKR OPEN
OR FLOW LOW ALERT" ACTUATES. IF TWO MALFUNCTIONS FROM THE
SAME LOOP ARE DECREASED BELOW 90% FLOW WITH REACTOR POWER
GREATER THAN P8, ANNUNCIATOR 11-C5 "RCP LOW FLOW ABOVE P8 RX
TRIP" ACTUATES AND THE REACTOR WILL TRIP. IF TWO MALFUNCTIONS
FROM THE SAME LOOP FOR TWO LOOPS ARE DECREASED BELOW 90%
FLOW WITH P7 SATISFIED, ANNUNCIATOR 11-D5 "RCP LOW FLOW ABOVE
P7 RX TRIP" ACTUATES AND THE REACTOR WILL TRIP.

MALFUNCTION REMOVAL RESTORES THE FAILED LOOP FLOW DETECTOR
TO NORMAL.

.

EVENTS: 1) DVR 20-01-88-121
2) LER 06-02-88-012

30
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LICENSEE EVENT REPORT (LER)
i Facility Name (1)

Docket Number (2) Paas (3)Evron. Unit 2

|ef!0!3Title (4) OI SI 01 01 Ol_4l El 5 1
.

Reactor Trin On Indicated Low Remeter Caelant Flow Rate Caused Bv Cleanino Flow Transmitter Vent ValveEvent Date (5) LER M r (6),

Renart Date (7)
// Other Facilities Involved f alMonth Oay Year Year
///j/ Sequential}///j/Revisionff //

f Month ' Day Year Facility Names Decket Numberin)"M u' r

i

NONE 01 s1 01 01 01 l 1112 1 15 ale ala 0 1 1 12 010 0 11 019 81 9
""'- ~

01s1010101 I I
THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10CFR

,
0

.

IIhesk one er more of the felinwine) (11)y
i 20.402(b)

POWER
_ 20.405(c) JL 50.73(a)(2)(lv) _ 73.71(b)20.405(a)(1)(1) 50.36(c)(1) 50.73(a)(2)(v) 73.71(c)

. _ _

LEVEL 20.405(a)(1)(ii) 50.36(c)(2) 50.73(a)(2)(vil) _ Other (Specify

_

|4 |0 _

(101 0 20.405(a)(1)(iii) 50.73(a)(2)(1) 50.73(a)(2)(vill)(A) in Abstract///////fffffj/j///j//pj//////j//////j/ _. 20.405(a H 1)(iv)
_

i f33333333333333333333333332' *5""'H')
_ 50.73(a)(2)(ii) 50.73(a)(2)(vill)(B) below and inff f fffff fffff

5' 7'"H 2"'" > 5' 73(''(2)(" > ''"t)

LICENSEE CONTACT FOR THIS LER (12)Name

TELEeHONE NUPRER

AREA CODE
. IDale St. Clair. Assistant $gagr.httDdent Werk Elannina. Ext. 7888,

8 i 1 I s 2 13 14 | -1 si 41 dl!

COPR8LETE OK LIK FOR EACH Eu-uniEi6 FAffler DEScararn LN TH11 iiErunf (131d

CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE CAUSE SYSTEM COMPONENT MANUFAC- REFGiABLETURER TO NPRDS
TURER TO NPRDSI I I I I I I I I I I i | |I I I I I I I I I I l 1 I I

SUPPLE K NTAL REPORT EXPEU r.m (141 _

Espected Month i Dav i Year_

Submission
lyes (If ven. commlete EXPECTED t m4ISSION DATE) K l ND * ' (' ' l ll l

ABSTRACT (Limit to 1400 spaces, i.e. approximately fif teen single-srsce typewritten lines) (16)

At 0649 on December 15, 1988.

personnel entered the Unit 2 Containment Building to inspect for active boric
acid leakage as a pre-refueling outage function. The unit was at 40 percent power. The inspection team
observed boric acid crystals and a minor packing leak on an instrument valve labeled "2FT 434 Vent". While
removing the encrusted beric acid and tightening the packing nut about one flat at 1002, an automatic
reactor trip occurred due to indicated low reactor coolant loop C flow. The inspection team was unaware of

.

the reactor trip and the Control Room Operators could n3t correlate any specific inspection team activities
with the trip.

An automatic Feedwater Isolation and automatic Auxiliary Feedwater pump starts occurred as
expected following the trip. The plant was stabillzed in Hot Standby at approntestely 1030.

.

The low reactor coolant flow signals were caused by a pressure transient in the high pressure sensing litie.
which is cessen to all three flow transmitters in the reactor coolant elbow flow meter design. By removing
encrusted boric acid from the vent valve and tightening its packing, a mechanic induced sufficient
vibration in the high pressure sensing line to cause a pressure decrease at the connections to all three
flow transmitters. The low flow indication persisted for appronlastely 200 milliseconds.

To prevent recurrence of the event, valves associated with reactor coolant loop flow transmitters will be
prominently marked to prohibit physical contact unless reactor power is below the p.8 permissive setpoint
(30 percent nuclear power).

j

A previous similar occurrence is described in Unit 1 LER 85-090.,

4

4

(0209R/0023R)
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tfCENSEE EVENT REPORT (LERl Thi CONTINUATIONFACit!TY NaME (1) DOCKET NUpeER (2)
LER NUMBER (6)

Fem Re= 2.0
Pane f M

Year
/,/,/,

/ Sequential /,/,/ Revision
f

// Y&r /// H&r

|hn. Unit 2 0l51010l0|41515 8|8 - 0|1|2 0 1 0 0 12 0F 0 13TEXT
Energy Industry Identification System (E!!5) codes are identified in the text as (XX)

-

A. PLANT C00mIT10N5 PRIOR TO EVENT: *

Event Date/ Time 12-15-R8/ 1002

Unit 2 MDOE 1 Power Onoratinos Rx Power djt1__ RCS [AS) Temperature / Pressure Normal Doeratino
-

8. DESCRIPTION OF EVENT:

There were no systems inoperable at the beginning of this event that contributed to its occurrence orseverity.
Unit 2 was in the Power Operations Mode at 40 percent reactor power.

At 0649 on December 15.
1988 eight personnel entered the Unit ~ Centainment Sullding to conduct a leak inspection of systems
containing boric acid and to evaluate identified leakage for corrective action to be taken during an
imminent refueling outage. The inspection team consisted of a Shift Control Room Engineer (licensed senior
reactor operator), an Inservice Inspection Engineer, a Mechanical Maintenance Foreman, Mechanical
Maintenance Technicians, a Mealth Physics Foreman and Health Physics Technicians. The inspection team
observed an accumulation of beric acid crystals and a minor packing leek on a menval instrument valve (1/2
inch Anderson Greenwood, single packing nut with integral packing follower).

The valve was labeled with aconstruction tag that read " 2FT-434 Vent".
idhlte removing encrusted beric acid from the instrument valve

with a stainless steel bristle brush and tightening the packing not about one flat at 1902, an automatic
reactor trip occurred due to all three reactor coolant (AS) loop C flow instruments detecting less than 90percent of rated flow.

The Nuclear Station Operator (N10) (lleensed reactor operator) was alerted to the
reactor trip in the Mais Control Room by the actuation of the "RCP Flow Low Above P-4 Reactor Trip"annunciator.

The inspection team was unaware that a reacter trip had occurred, and although the NSO was
aware of the inspection team in the Containment, he lacked the specific information to permit a correlation
between. inspection team activities and the reactor trip. Plant response to the trip was normal and
included an automatic feedwater Isolation [$.1] due to low average reactor coolant temperature coincident
with the open reactor trip breakers and automatic starts of both Auxiliary Feedwater Pumps [bA) due to 10-2steam generator levels.

Licensed operators in the Main Control Room entered and complied with the " Reactor
Trip or Safety Injection Unit 2 Emergency Operating Procedure" and the " Reactor Trip Response Unit 2
Emergency Operating Procedure".

The inspection team was notified of the trip and ordered to leave the
Containment Building. At 1019 the N50 started the Startup Feedwater Pump and aligned flow to feed the
steam generators. By 1020 all personnel had exited the Centainment Building. At 1033 the NSO stopped both
Auxiliary Feedwater Pumps, since the $tartup Feedwater Pump was maintaining steam generator levels.The
plant was stable in the Not standby Operational Hode at approximately 1030. The NRC Operations Center was
notified of the automatic Engineered Safety Feature (ESF) actuations via the Emergency Notification Systemat 1342.

This ticensee Event Report (LER) is submitted pursuant to 10CFR 50.73(a)(2)(iv) due to the
automatic actuations of ESF systems.

C. CAutf 0F EVENT:

All three reactor coolant loop C elbow flow meters sensed a flow signal less than 90 percent of ratedflow.
Two of the three low flow signals satisfied the coincidence to trip the reactor coolant loop C lossof flow bistable. Since reactor power was above the P-4 permissive circuit setpelnt of 30 percent nuclear

power the loss of flow signal in a single reactor coolant loop induced an automatic reactor trip.

(0209R/0023R)
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LICENSEE EVENT REPORT (LER) TEXT CONTINUATION
,

FACILITY NAME (1) DOCKET NUPSER (2) LER NUPSER (6)
Fonn Rev 2.0
Pane (3)

Year j/j/j/ Sequential
f,///j/ Revision

/// Number // Number
k Bvron. Unit 2 01510l0l0l41515 8|8 0I112 - O l 0 0 13 0F 0 13

.

Energy Industry Identification System (EIIS) codes are identified in the text as (XX)TEXT

)
1

C. CAUSE OF EVENT: (cent.)

The low flow signals were caused by a pressure transient in the high pressure sensing line, which is common
to all three flow transmitters in the reactor coolant elbow flow meter design. By removing encrusted beric
acid from the 2FT-434 vent valve and tightening its packing, a M6thanical Maintenance technician induced

i

sufficient vibration in the high pressure sensing line to cause a pressure decrease at the connections to {
all three flow transmitters.

The pressure' decrease was sensed by the transmitters as a low reactor coolant ;

flow condition, which endured for approximately 200 afillseconds. ,

Subsequent investigation revealed that a Idifferential pressure decrease of approximately 2.3 psid is equivalent to a reactor coolant flow decrease
!

from rated flow to 90 percent of rated flow. Considering that the high pressure tap senses reactor coolant
)crossover pipe pressure of about 2235 psig, the relatively insignificant pressure decrease needed to trip '

the low flow bistable clearly demonstrates the sensitivity of the reactor coolant flow instrumentation.
The vent valve serves extremely sensitive instrumentation and was not clearly marked to indicate its
specific function nor its potential ingpact on power operation.

.
D. SAFETY ANALYSIS:

I

Actual reactor coolant flow was maintained at its design rating throughout this event. The automatic
reactor trip was caused by an incorrect indication of low flow, that did not reflect actual flow
conditions.

The plant responded nonnally following the trip and all E5F systems actuated properly. HadN
this event occurred at full power, the ESF system response would have been identical.
impact plant or pubile safety. The event did not

E. CORRECTIVE ACTIO!g:

To prevent recurrence of this event, valves associated with reactor coolant loop flow transmitters will be
prominently marked to prohibit physical contact unless reactor power is below the P-8 setpoint. Corrective
actions are tracked by Action Item Records 454-225-89-0001 and 455-225-89-0002. Tightening the packing nut
on the 2FT-434 vent valve one flat was successful in stopping the minor packing leak.

F. PREVIOUS OCCURRENCE 1i

LER NUPeER IIILE

454-85-090 "tinit Reactor Trip On Low Loop flow While Venting Flow Transmitter"
{
l

The appilcable instrument maintenance procedure was revised to prohibit reactor coolant flow transmitter
;

maintenance unless reactor power is below the P-8 setpoint. This preventive action was not intended to !

prohibit the agitation of valves connected to the flow transmitters, as occurred during the December 15.
1988 event. The currently proposed preventive action expands the previous actions and should minimize
reoccurrence of low reactor cociant flow trips caused by instrument sensitivity.

G. COMPONENT FAftuar DATA:

tSNUFACTURER NDPENCLATURE PODEL NupeER MFG PART NUPSER

b Not Applicable

(0209R/0023R)
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DEV!ATION INVESTIGATION REFORT

TITLE Loop 1B Low Flow Rx Trip Alert AnnunClation Out to Blown Fuse On Circuit Card IFB-042aA PACE

Os EVENT DATE DIR NUMGER REPORT DATE

/{/ f/REVIS!0N
SEQUENTIAL

MONTH DAY YEAR STA UNIT YEAR / NUMBER // NUMBER MONTH DAY YEAR

I PDWER

of E 11 2 Rf a 21 0 Of 1 at 8 --
I t 2! 1 0 10 01 5 21 7 st a 01 71 6 . ...

--

CONTACT FOR THis O!R
NAME

TELE *WONE NUMBER

AREA CODE '

Freddie Ramos. Technteal Staff Eneineer Eut. 2427 aI1 | E aiEIB !-| 2 I a!0 !1
COMPLETE ONE LINE FOR EACH COMPONE URE DESCRIBED IN THIS REPORT

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MAnurAC. REPORfABLE
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TEXT

A. PLANT CON 0ff!ONS PRIOR TO EVENT:

Unit: araidwees t Event Date: May 12. 19ss . Event rise: .2111_
'

,,_s .

; MODE: _1_ - Power Oneration : Rx Power:_lil_; RCS (AB) Temperature / Pressure: Efa Daareas F/2240 osia
Y

I

B. DESCRIPTIO*. OF EVENT:

I
~

1

No systems or components were inoperable at the beginning of the event which contributed to the event. At 2257 |
hrs on May 12. 1988 annunctator window 13-B-3 "RCP 18 Brkr Open or Flow Low Alert" and test status light Reactor f
Coolant System (TSLB-3) cube 5.1 *RC IB Low Flow FB424A" illuminated. The Channel was declared inoptrable and I
the appropriate b1 stable tripped per operating procedure BwCA INST-2. Instrument Maintenance Department (IMO)
was Contacted and asked to investigate / troubleshoot. An IM Technician found a failed signal comparator card
located in protection cabinet IPA 01J. slot 325. The techntetan traced the fat 1ure to a blown fuse on the
circuit card. The card failed in the conservative direction which' reduced the coincidence logic on Loop IB from
2/3 to 1/2. The technician installed a new fuse and replaced the card. An estra Unit One Nuclear Station
Operator' (NS0) runually switched the b1 stable for loop 0424 back to normal (i.e. operable status) and the i

annunciations in the Control Room cleared.

C. CAutf OF EVENT:

The root cause of the event ts unknown. The intermediate cause was due to a blown fuse on signal comparator
card IFB-0424A. This occurrence is considered an isolated event because there have not been any previous
f ailures, of this kind, recorded for card 1FB-0424A.
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DEVIATION INVESTIGATIO% REPORT TEXT CONTINUATION
|

{ TITLE
orn NumaER pacti f~ Loop 18 tow Flow Rx Trip Alert Annunciation out to

SEQUENTIAL REV!$10N( j Blown Fuse on Circuit Card IFS-0424A sTA UNIT YEAR NUMBER NUMBER

( 21 0 of 1 al a 1 1211 -- oI o 2 or o!2
--

| TEXT

|
1

0. saFETv ANALYSIS:

There was no effect on plant or pubite safety. This event resulted in only annunciation with no components
actuating. Under worst case conditions with a failed IFB-04244 Circuit card, any Final Safety Analysis Reccet
(FSAR) postulated accident would nave been covered. The failure of the card immediately reduced the coincidence

i logic from 2/3 to 1/2 wntch is in the conservative direction.

E. ESeeff f fVE ACTIONS:
!

The immediate corrective action by the Unit One N50 was to put loop 0424 to trip which saintained the
coincisence logic at 1/2 and allowed IMO to troubleshoot the affected channel. Loops 0424 0425. and 0426
moottor flow on Loop 18. After troublesnocting. IMO roolaced the blown fuse on circuit card IFB-0424A and
reinstalled the card. The extra Unit One N50 returned loop 0424 to normal and the annunciations in the Control
Room were able to be cleared. No further corrective action is necessary as this is considered an isolated event.

F. PREVIOUS OctuRRENcts: *

NONE
i

|

G. COMPONENT FAILURE DATA:I,, )
| MANUFACTURER 4(MENCLATURE MIDEL NUMBER MFC PART NtNeER1

Westinghouse Signal Comparator 2837A13G01 428804
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RX29 FW REG VLV CONTROLLER FAILURE

TYPE: GENERIC, RV 0-100 %

A) 510
B) 520
C) 530
D) 540

CAUSE: CONTROLLER AUTO OUTPUT FAILURE j

REF: 20E-1-4031 FW16
20E-1-4031 FW17
20E-1-4031 FW18
20E-1-4031 FW19

.

PLT STA: REACTOR OPERATING AT POWER

O EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED FEED REG
VALVE TO FAIL TO A VALUE DEPENDENT UPON MALFUNCTION
SEVERITY. FEED FLOW INDICATORS WILL RESPOND TO THE FAILURE. IF
THE SEVERITY IS LESS THAN THE INITIAL VALUE, ANNUNCIATORS 15-
A4/B4/C4/D4 "S/O FLOW MISMATCH FW FLOW LOW," 15-A9/B9/C9/D9 "S/G
LEVEL DEVIATION HIGH LOW," 15-A6/B6/C6/D6,"S/G LEVEL LOW," 15-
A11/B11/C11/D11 "S/G MAIN FW NOZZLE FLOW HIGH LOW," AND 11-
A8/B8/C8/D8 "S/G LEVEL LO-2 RX 1 RIP" WILL ACTUATE. IF THE SEVERITY IS
GREATER THAN THE INITIAL VALUE, ANNUNCIATORS 15-A3/B3/C3/D3 "S/G
FLOW MISMATCH STM FLOW LOW," 15-A9/B9/C9/D9 "S/G LEVEL DEVIATION
HIGH LOW," 15-A8/B8/C8/D8 "S/G LVL HI-2 TURB TRIP P-14 ALERT," AND 18-
A1/B 1/C1/D1 "S/G LEVEL HI-2 TURB TRIP" WILL ACTUATE.

THE EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY TAKING
'

MANUAL CONTROL OF THE FEED REGULATING VALVES TO MAINTAIN
PROPER S/G LEVELS.

THE CONTROL VALVES WILL STILL CLOSE ON RECEIPT OF ANY
FEEDWATER ISOLATION SIGNAL. *

MALFUNCTION REMOVAL WILL RESTORE THE MAIN FEEDWATER AUTO
*

CONTROL TO NORMAL.

EVENTS: NONE.

31
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RX30 FW BYP VLV CONTROLLER FAILURE

TYPE: GENERIC, RV 0-100 %

*

A) 510A
B) 520A
C) 530A |
D) 540A

I

CAUSE: CONTROLLER AUTO OUTPUT FAILURE

REF: 20E-1-4031 FW26
20E-1-4031 FW27 |
20E-1-4031 FW71 |
20E-1-4031 FW72

-

PLT STA: REACTOR POWER IN THE POWER RANGE

O EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED S/G BYPASS
CONTROL VALVE TO FAIL TO A VALUE DEPENDENT UPON THE
MALFUNCTION SEVERITY. FEED FLOW INDICATORS WILL RESPOND TO
THE FAILURE. IF THE SEVERITY IS LESS THAN THE INITIAL VALUE,
ANNUNCIATORS 15-A4/B4/C4/D4 "S/G FLOW MISMATCH FW FLOW LOW," 15-
A9/B9/C9/D9 "S/G LEVEL DEVIATION HIGH LOW," 15-A6/B6/C6/D6 "S/G LEVEL
LOW" WILL ACTUATE. IF THE SEVERITY IS GREATER THAN THE INITIAL
VALUE, ANNUNCIATORS 15-A3/B3/C3/D3 "S/G FLOW MISMATCH STM FLOW
LOW," 15-A9/B9/C9/D9 "S/G LEVEL DEVIATION HIGH LOW," 15-A8/B8/C8/D8
"S/G LVL HI-2 TURB TRIP P-14 ALERT," AND 18-A1/B1/C1/D1 "S/G LEVEL HI-2 ,

TURB TRIP" WILL ACTUATE.

THE EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY TAKING
MANUAL CONTROL OF THE FEEDWATER BYPASS VALVE TO MAINTAIN
PROPER S/G LEVELS.

THE BYPASS VALVES WILL STILL CLOSE ON A RECElfT OF ANY
FEEDWATER ISOLATION SIGNAL.

MALFUNCTION REMOVAL WILL RESTORE THE FEEDWATER BYPASS
AUTO CONTROL TO NORMAL.

.

EVENTS: NONE.

.
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

.

SIOl SAFETY INJECTION PUMP FAILS TO START / TRIP

SIO2 SI ACCUMULATOR LEVEL XMITTER FAILURE

SIO3 COLD LEG INJ CHECK VALVE LEAKAGE (SI8818)

SIO4 COLD LEG INJ CHECK VALVE LEAKAGE (SI8819)

SIO5 COLD LEG INJ CHECK VALVE LEAKAGE (SI8948)

SIO6 COLD LEO INJ CHECK VALVE LEAKAGE (SI8956)

SIO7 HOT LEG INJ CHECK VALVE LEAKAGE (SI8905)
.

SIO8 HOT LEG INJ CHECK VALVE LEAKAGE (SI8841)

SIO9 HOT LEG INJ CHECK VALVE LEAKAGE (SI8949)

SII0 HIGH HEAD SI LEAK INSIDE CONTAINMENT

Sill SI ACCUMULATOR TANK RUPTURE
|

,

1

|

|

|
.
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|

|
|

O !
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i

SIO1 SAFETY INJECTION PUMP FAILS TO START / TRIP

,

TYPE: GENERIC, RB .

*

A) ISIO1PA
; B) ISIO1PB

CAUSE: FAULTY OVERCURRENT (450/451) RELAY ACTUATION' i

;.

REF: 20E-1-4030 SIO1'

20E-I-4030 SIO2
;

1

i PLT STA: SELECTED PUMP IN OPERATION

l
EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED SAFETY |

INJECTION PUMP BREAKER TO TRIP. PUMP CURRENT INDICATION ,

DECREASES TO ZERO. ANNUNCIATOR 5-A4 "SI PUMP TRIP" ACTUATES, |
a

|'

AND THE CONTROL SWITCH TRIP LIGHT ILLUMINATES. PUMP FLOW, AS
INDICATED ON IFI-918/922 (IPM06J), WILL DECREASE TO ZERO.

' THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE TRIP LIGHT BY
PLACING THE CONTROL SWITCH IN THE TRIP POSITION. IF THE OPERATOR

; ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL RESTORES THE OVERCURRENT RELAY TO
NORMAL OPERATION.

EVENTS: NONE.s

.
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|
.

4

SIO2 SI ACCUMULATOR LEVEL XMFITER FAILURE

TYPE: GENERIC, RV 0-100 %

A) 1A SI ACCUMULATOR LT-950
B) 1A SI ACCUMULATOR LT-951
C) IB SI ACCUMULATOR LT-952
D) IB SI ACCUMULATOR LT-953
E) IC SI ACCUMULATOR LT-954
F) IC SI ACCUMULATOR LT-955
G) 1D SI ACCUMULATOR LT-956
H) 1D SI ACCUMULATOR LT-957

CAUSE: FAULTY TRANSMITTER

REF: M-2061 SHEET 1
-

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED LEVEL
TRANSMTITER TO FAIL TO A VALUE DEPENDENT UPON THE SELECTED
SEVERITY. THIS WILL BE INDICATED ON ITS ASSOCIATED LEVEL
INDICATOR ILI-950-957 ANNUNCIATORS 5-A1/B1/C1/D1 "ACCUM 1 A
(IB,1C,1D) LEVEL HIGH LOW" MAY ACTUATE DEPENDING ON SEVERITY.

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY TRANSMITTER TO
NORMAL.

EVENTS: NONE.

.
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t

S103 COLD LEG INJ CHECK VALVE LEAKAGE (SI8818)

TYPE: GENERIC, RV 0-500 GPM AT 2200 PSID WITH MF SIO5() SET AT 500 GPM

A) 1A CL ISI8818A
B) IB CL ISI8818B
C) IC CL ISI8818C '

D) 1D CL ISI8818D

CAUSE: WORN VALVE SEAT

REF: M-61 SHEET 4

PLT STA: REACTOR AT POWER
.

EFFECTS: THIS MALFUNCTION REQUIRES THAT MALFUNCTION SIO5 " COLD LEG
INJECTION CHECK VALVE LEAKAGE ISI8948 A-D" BE RUN
CONCURRENTLY. WHEN THIS MALFUNCTION BECOMES ACTIVE, THE

O SELECTED COLD LEG INJECTION CHECK VALVE WILL BEGIN TO LEAK
(./ FROM THE REACTOR COOLANT SYSTEM INTO THE RESIDUAL HEAT

REMOVAL (RH) SYSTEM. THE RATE OF IN-LEAKAGE WILL BE
DETERMINED BY THE SELECTED SEVERITY. THE MASS TRANSFER TO THE
RH SYSTEM WILL RESULT IN A DECREASE IN PRESSURIZER LEVEL. THE
RH SYSTEM IN-LEAKAGE WILL RESULT IN AN INCREASE IN RH SYSTEM
PRESSURE AS INDICATED ON THE DISCHARGE HEADER PRESSURE
INDICATORS IPI-614 FOR A TRAIN AND 1PI-615 FOR B TRAIN. WHEN THE
PRESSURE INCREASES TO THE PRESSURE SETPOINT OF RH PUMP
SUCTION RELIEF VALVE 1RH-8708A/B (450 PSIG), THE RELIEF VALVE WILL
LIFT AND DISCHARGE TO THE HOLDUP TANK. IF THE PRESSURE
INCREASES TO THE PRESSURE SETPOINT OF DISCHARGE RELIEF VALVE
ISI-8856A/B (600 PSIG), THE RELIEF VALVE WILL LIFT AND DISCHARGE TO
THE HOLDUP TANK.

MALFUNCTION REMOVAL WILL RESTORE THE AFFLJrED CHECK VALVE
TO NORMAL.

EVENTS: NONE.

O
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SIO4 COLD LEG INJ CHECK VALVE LEAKAGE (SI8819)

TYPE: GENERIC, RV 0-500 GPM AT 2200 PSID WITH MF SIO5() SET AT 500 GPM

A) 1A CL ISI8819A
B) IB CL ISI8819B
C) 1C CL ISI8819C
D) 1D CL ISI8819D

,

j

CAUSE: WORN VALVE SEAT |

REF: M-61 SHEET 3

PLT STA: REACTOR AT POWER |

-

EFFECTS: THIS MALFUNCTION REQUIRES THAT MALFUNCTION SIO5 " COLD LEG !
INJECTION CHECK VALVE LEAKAGE ISI8948 A-D" BE RUN !

CONCURRENTLY. WHEN THIS MALFUNCTION BECOMES ACTIVE, THE
'] SELECTED COLD LEG INJECTION CHECK VALVE WILL BEGIN TO LEAK(V FROM THE REACTOR COOLANT SYSTEM INTO THE SAFETY INJECTION (SI)

'

SYSTEM. THE RATE OF IN-LEAKAGE WILL BE DETERMINED BY THE
SELECTED SEVERITY. THE MASS TRANSFER TO THE SAFETY INJECTION
SYSTEM WILL RESULT IN A DECREASE IN PRESSURIZER LEVEL. THE SI !

SYSTEM IN-LEAKAGE WILL RESULT IN AN INCREASE IN SI SYSTEM
PRESSURE AS INDICATED ON THE DISCHARGE HEADER PRESSURE |

INDICATORS iPI-919 FOR A TRAIN AND IPI-923 FOR B TRAIN. THE IN-
LEAKAGE WILL RESULT IN AN INCREASE IN PRESSURE IN THE SI
INJECTION HEADER. WHEN THE PRESSURE INCREASES TO THE PRESSURE
SETPOINT OF RELIEF VALVE ISI-8851 (1750 PSIG), THE RELIEF VALVE WILL
LIFT AND DISCHARGE TO THE HOLDUP TANK.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED CHECK VALVE
'

TO NORMAL.

EVENTS: NONE.
,
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| SIOS COLD LEG INJ CHECK VALVE LEAKAGE (SI8948)

TYPE: GENERIC, RV 0-500 GPM AT 2200 PSID
'

A) 1A CL ISI8948A
| B) IB CL ISI8948B

C) IC CL ISI8948C
i

D) 1D CL ISI8948D

|
CAUSE: WORN VALVE SEAT

REF: M-61 SHEET 5 & 6

PLT STA: REACTOR AT POWER
.

;

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED COLD LEG
INJECTION CHECK VALVE WILL BEGIN TO LEAK FROM THE REACTOR ,

COOLANT SYSTEM INTO THE SAFETY INJECTION SYSTEM (SI) OR RH l,

SYSTEM. THE RATE OF IN-LEAKAGE WILL BE DETERMINED BY THE j
SELECTED SEVERITY, THE MASS TRANSFER TO THE SI/RH SYS111M WILL
RESULT IN A DECREASE IN PRESSURIZER LEVEL AND WILL CONTINUE
UNTIL PRESSURE IS EQUALIZED ACROSS THE CHECK VALVE.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED CHECK VALVE |

TO NORMAL. j

EVENTS: NONE.

I
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SIO6 COLD LEG INJ CHECK VALVE LEAKAGE (SI8956)

TYPE: GENERIC, RV 0-500 GPM AT 1600 PSID WITH MF SIO5() SET AT 500 GPM
|
l A) I A CL ISI8956A

B) IB CL ISI8956B
| C) IC CL ISI8956C
| D) 1D CL ISI8956D

CAUSE: WORN VALVE SEAT

REF: M-61 SHEET 5 & 6 I

i PLT STA: REACTOR AT POWER|

.

| EFFECTS: THIS MALFUNCTION REQUIRES THAT THE ASSOCIATED MALFUNCTION I
| SIO5 " COLD LEG INJECTION CHECK VALVE LEAKAGE ISI8948 A-D" BE RUN ;

| CONCURRENTLY. WHEN THIS MALFUNCTION BECOMES ACTIVE, THE

|VA SELECTED COLD LEG INJECTION CHECK val.VH WILL BEGIN TO LEAK '

!' FROM THE REACTOR COOLANT SYSTEM INTO THE SAFETY INJECTION (SI)
| ACCUMULATOR. THE RATE OF IN-LEAKAGE WILL BE DETERMINED BY
; THE SELECTED SEVERITY. THE MASS TRANSFER TO THE SI
| ACCUMULATORS WILL RESULT IN A DECREASE IN PRESSURIZER LEVEL
! AND AN INCREASE IN SI ACCUMULATOR LEVEL AND PRESSURE AS
! INDICATED ON ITS ASSOCIATED LEVEL AND PRESSURE INDICATORS (ILI-

950/957 AND 1PI-960/967). WHEN ACCUMULATOR LEVEL IS HIGH,
ANNUNCIATORS 5-A1,B1,C1 AND/OR D1 "ACCUM 1 A (1B,1C,1D) LEVEL HIGH
LOW" WILL ACIUATE. WHEN ACCUMULATOR PRESSURE IS HIGH,

i ANNUNCIATORS 5-A2,B2,C2 AND/OR D2 "ACCUM 1A (IB,1C,1D) PRESS HIGH
LOW" WILL ACTUATE. IF ACCUMULATOR PRESSURE IS INCREASED TO
>700 PSIG, THEN THE ACCUMULATOR RELIEF VALVE,1S18855 A-D, WILL

,

' LIFT TO RELIEVE THE OVERPRESSURE TO THE CONTAINMENT
ATMOSPHERE.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
i BY ISOLATING, VENTING AND/OR DRAINING THE AFFECTED

ACCUMULATOR.

MALFUNCTION REMOVh WILL RESTORE THE AFFECTED CHECK VALVE
TO NORMAL.

i

EVENTS: NONE.
,

7
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SIO7 HOT LEG INJ CHECK VALVE LEAKAGE (SI8905)

TYPE: GENERIC, RV 0-500 GPM AT 2200 PSID

A) 1 A HL ISI8905A
B) IB HL ISI8905B
C) 1C HL ISI8905C
D) 1D HL ISI8905D

CAUSE: WORN VALVE SEAT

REF: M-61 SHEET 3

PET STA: HL INJ PATH IN-SERVICE
-

EFFECTS: THIS MALFUNCTION REQUIRES THAT MALFUNCTION SIO9 " HOT LEG
INJECTION CHECK VALVE LEAKAGE ISI8949 A-D" BE RUN
CONCURRENTLY. WHEN THIS MALFUNCTION BECOMES ACTIVE, THE

O SELECTED HOT LEG INJECTION CHECK VALVE WILL BEGIN TO LEAK
FROM THE REACTOR COOLANT SYSTEM INTO THE SAFETY INJECTION (SI)
SYSTEM. THE RATE OF IN-LEAKAGE WILL BE DETERMINED BY THE
SELECTED SEVERITY. THE MASS TRANSFER TO THE SAFETY INJECTION
SYSTEM WILL RESULT IN A DECREASE IN PRESSURIZER LEVEL AND WILL
CONTINUE UNTIL PRESSURE IS EQUALIZED ACROSS THE CHECK VALVE.
IF THE SI TO RCS HOT LEG INJECTION ISOLATION VALVES ISI8802A
AND/OR B ARE OPEN, THE IN-LEAKAGE WILL RESULT IN AN INCREASE IN
SI SYSTEM PRESSURE AS INDICATED ON THE DISCHARGE HEADER
PRESSURE INDICATORS IPI-919 FOR A TRAIN AND IPI-923 FOR B TRAIN.
THE IN-LEAKAGE WILL RESULT IN AN INCREASE IN PRESSURE IN THE SI
INJECTION HEADER. WHEN THE PRESSURE INCREASES TO THE PRESSURE
SETPOINT OF RELIEF VALVE, ISI-8853A/B, (1750 PSIG), THE RELIEF VALVE
WILL LIFT AND DISCHARGE TO THE HOLDUP TANK.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED CHECK VALVE
TO NORMAL.

EVENTS: NONE.
.

O
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l

| SIO8 HOT LEG INJ CHECK VALVE LEAKAGE (SI8841) l

TYPE: GENERIC, RV 0-500 GPM AT 2200 PSID

A) 1A HL ISI8841 A
B) IC HL ISI8841B

CAUSE: WORN VALVE SEAT

I

|
REF: M-61 SHEET 3

!
PLT STA: HL INJ PATH IN-SERVICE,

,

| \

| EFFECTS: THIS MALFUNCITON REQUIRES THAT MALFUNCTION SIO9 " HOT LEG
IN8ECTION CHECK VALVE LEAKAGE ISI8949 A-D" BE RUN
CONCURRENTLY. WHEN THIS MALFUNCTION BECOMES ACTIVE, THE
SELECTED HOT LEG INJECTION CHECK VALVE WILL BEGIN TO LEAK
FROM THE REACTOR COOLANT SYSTEM INTO THE RESIDUAL HEAT

/~ REMOVAL (RH) SYSTEM. THE RATE OF IN-LEAKAGE WILL BE
DETERMINED BY THE SELECTED SEVERITY. THE MASS TRANSFER TO THE
RH SYSTEM WILL RESULT IN A DECREASE IN PRESSURIZER LEVEL AND
WILL CONTINUE UNTIL PRESSURE IS EQUALIZED ACROSS THE CHECK |

VALVE.

IF THE RH TO THE RCS HOT LEG INJECTION ISOLATION VALVE (ISI8840) IS
OPEN, THEN THE IN-LEAKAGE WILL RESULT IN AN INCREASE IN RH
SYSTEM PRESSURE. THIS PRESSURE IS INDICATED ON THE DISCHARGE
HEADER PRESSURE INDICATORS IPI-614 FOR A TDA7N AND IPI-615 FOR B
TRAIN. WHEN THE PRESSURE INCREASES TO THE irRESSURE SETPOINT OF
RH PUMP SUCTION RELIEF VALVE, IRH-8708A/B, (450 PSIG), THE RELIEF

,

| VALVE WILL LIFT AND DISCHARGE TO THE HOLDUP TANK. IF THE
PRESSURE INCREASES TO THE PRESSURE SETPOINT OF DISCHARGE
RELIEF VALVE, ISI-8842, (600 PSIG), THE RELIEF VALVE WILL LIFT AND

,

'

DISCHARGE TO THE HOLDUP TANK.

| MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED CHECK VALVE
TO NORMAL.

'

| EVENTS: NONE.
|

| O
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.

SIO9 HOT LEG INJ CHECK VALVE LEAKAGE (SI8949)

TYPE: GENERIC, RV 0-500 GPM AT 2200 PSID

A) 1A HL ISI8949A
B) IB HL ISI8949B
C) IC HL ISI8949C
D) 1D HL ISI8949D

CAUSE: WORN VALVE SEAT

i
REF: M-61 SHEET 3 i

l

PLT STA: HL INJ PATH IN-SERVICE I
_

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELEGED HOT LEG l
INJEGION CHECK VALVE WILL BEGIN TO LEAK FROM THE REAGOR

'

COOLANT SYSTEM INTO THE SAFETY INJEGION (SI)/RH SYSTEM. THE

O' RATE OF IN-LEAKAGE WILL BE DETERMINED BY THE SELECTED
SEVERITY. THE MASS TRANSFER TO THE SI/RH SYSTEM WILL RESULT IN A i

DECREASE IN PRESSURIZER LEVEL AND WILL CONTINUE UNTIL '

PRESSURE IS EQUALIZED ACROSS THE CHECK VALVE.

MALFUNGION REMOVAL WILL RESTORE THE AFFEGED CHECK VALVE
TO NORMAL.

EVENTS: NONE.
l

.

.

O
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SIl0 HIGH HEAD SI LEAK INSIDE CONTAINMENT

TYPE: DISCRETE, RV 0-1000 GPM AT 600 PSID

|
'

CAUSE: PIPE BREAK AT OUTLET OF CHECK VALVE ISI8815

| REF: M-61 SHEET 2

1 PLT STA: REACTOR AT POWER i

!
!

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THERE ARE NO
IMMEDIATELY NOTICEABLE EFFECTS. WHEN A SAFETY INJECTION IS
ACTUATED AND THE CHARGING PUMPS ARE DISCHARGING TO THE RCS
COLD LEGS, A LOSS OF CHARGING WATER MASS TO THE CONTAINMENT
WILL OCCUR. THE RATE OF MASS LOSS WILL BE DETERMINED BY THE
SELECTED SEVERITY.

CONTAINMENT ACTIVITY LEVELS, AREA RADIATION LEVELS AND SUMP
LEVELS MAY INCREASE DEPENDENT UPON THE SELECTED I

; MALFUNCTION SEVERITY. THE EFFECTS ON CONTAINMENT j
| TEMPERATURE AND PRESSURE FROM THIS LEAK WILL BE MINIMAL DUE !

TO THE LOW TEMPERATURE OF THE CHARGING /RWST WATER. IF THE i

CHARGING WATER IS REQUIRED TO COOL THE REACTOR CORE, THE !

DURATION OF ELEVATED CORE TEMPERATURE WILL BE LONGER DUE TO
| REDUCED COOLING WATER FLOW.

MALFUNCTION REMOVAL WILL ONLY RESTORE HIGH HEAD SI LINE
PIPING INTEGRITY.

EVENTS: NONE.

.
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'|

|

Sill SI ACCUMULATOR TANK RUPTURE

TYPE: GENERIC, RV 0-500 GPM @ 600 PSID

A) IS104TA-

B) ISIO4TB
C) ISIO4TC
D) ISIO4TD

.

CAUSE: TANK RUFTURE
i- <

| |
REF: M-61 SHEET 5

M-61 SHEET 6

|

| PLT STA: RX AT POWER i
-

!
'

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE AFFECTED ACCUMULATOR
TO LEAK TO THE CONTAINMENT. THE AFFECTED TANK LEVEL AND

O PRESSURE WILL DECREASE (ON IPM06J) AT A RATE DEPENDENT UPON j
THE MALFUNCTION SELECTED SEVERITY. ANNUNCIATORS 5-Al/Bl/C1/D1

i "ACCUM 1A/B/C/D LEVEL HIGH LOW", AND 5-A2/B2/C2/D2 "ACCUM 1A/B/C/D
PRESS HIGH LOW" WILL ACTUATE.

MALFUNCTION REMOVAL RESTORES THE AFFECTED ACCUMULATOR
INTEGRITY TO NORMAL.

EVENTS: 1) LER 06-01-88-010

L

"
.

i

12

1
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Form Rev 2.o-
Docket Number (2) Mt ;avran. unit 1

Title (4) ,, ,, ,, ,, g, ,, ,, , ,|,fjo|4,

; SAFETY IltlECTION ACCistlLATOR FILt
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Sequential
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f "^r / u"
r

i NONE GI El el el el l I11 i of s si a si s 0I110 0l0 112 01 2 aa
- ~

!

el si of of of f i
THIS REPORT IS SUOMITTED PURSUANT TO THE RE()UIRDENTS OF 10CFROPE

2 (Check one er more af the fallo-ine) (111<

20.402(b) 20.40$(c) 50.73(a)(2)(iv) 73.71(b)| POWER
_

20.405(a)(1)(1) 50.36(c)(1) 50.73(a)(2)(v) 73.71(c)

__.,

* _

LEVEL
20.405(a)(1)(ti) 50.36(c)(2)0|0| __

0 20.405(a)(1)(til) _1 50.73(a)(2)(1)
_ 50.73(a)(2)(vii) _ Other (Specify

'
(101 __

_

50.73(a)(2)(viii)(A) in Abstract////j//j/j/,///////////////////// 20.405(a)(1)(iv) 50.73(a)(2)(ii) 50.73(a)(2)(viii)(B) below and in
f ffffffffff ff/////j////////////g////////y/

_ 20.405(a)(1)(v)
;

_

/ // __
, , , . _

//////////////////// .__ 50.73(a)(2)(lii) 50.73(a)(2)(x) Text)
|

Name
<

TEtrpHonar gameER

Tim Tulen. Assistant Sumerintendent C;;ratine AREA CODE
Extension 2213 8|1I$ 2 13 14 | -1 El 41 4)

.

Cim.riETE Get tfur FOR EACH CMM FAfs taar attratarn IN THIS RErmiT (13)CAU$E SYSTEM COMPONENT MANUFAC- REPORTA0LE CAUSE SYSTEM CODFONENT MANUFAC- REPORTA8LEYtwo TO ISADE'

x a1 0 1 Pl si P x1 el el e N I I I I I I I
ftMe TO NPRDS

; I I I I I I i '/ I l | I I I I. O SUPPLEDENTAL REPORT EXPECim (14) Expected Month I Dav l Year
SubalssIon~

lyes (If ven. camelete EXPECTED '8m'tISSIDW DATEl Il ND
I lI ll**

ABSTRACT (Limit to 1400 spaces, i.e. approximately fifteen single-space typewritten lines) (16)
<

On November 5,1988 Unit One was in the Startup Operattenal Mode at IE-8 Amps in the intermediate range.
Shortly af ter equalizing 1A and 1C Safety In,)ection Accumulater levels the licensed reactor operator
observed lowering level and pressure in the 1A Accumulator. At 1100, the 1A Accumulator was declaredinoperable.

The operator acted to refill and repressuriae the accumulator and the accumulator was declared* operable at 1124.
personnel entered the Containment Building and identified a leak on the 1A Accumulator'

fil) line, which could not be isolated from the accumulator.
At 1137. the 1A Accumulator was declaredinoperable and action was initiated to place Unit One in Hot $hutdown.,

Visual examination of the cracked section of the 1A Accumulator fill line revealed outside diameter
cracking, which had propagated circumferentially about 350 degrees around the pipe at the toe of the socketweld.

The existence of beach marks (ripples on fracture surface) and the transgr6nolar cracking mode ofd

failure indicated fatigue induced cracking from the outside diameter to the inside diameter.

The it. IC, and 10 Accumulator fill lines were dye penetrant inspected. The IC and 10 indicated crack mg.
The 1A. IC. and 10 flawed sections were removed and replaced with new sections of pipe. All four
Accumulator fill lines have been provided with additional support to minimize vibretion of the lines. *ch

a

should preclude the fatigue failure. periodic dye penetrant examinations will continue until the succo u
of preventive actions is verified.

;

i

(0175R/0021R/112388)

_ . _ .
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tfCENSEF EVENT REPORT (LER) iLxt CONTIM1ATION
__

$ FACILITY NADE (1) DOCKET NUDGER (2) renn Rev 2.0; LER NLaSER (6)
Pana (3)Year /// Sequential /// Revision,

//j/ jff7f
u. 2 , jff u." r

.b ron. Unit 1 0 I E I 0 1 0 l o | 41 st 4 s|8 0I1l0 0Ie of 2 or c l _4| TEXT
-

Energy Industry Identificatten System (Ells) codes are identified in the tort as (XX]
-

i
,

A. PLANT C01mITIONS p9108 TO EVENT:j

i |
t

Event Date/ fine 11/05/as / 1117,

;

Unit I pe0E _ L Startum
Rx Power IE-a Amma RCS [A5] Temperature / Pressure 557'r / 221E PSIG

;

,

I
h S. DEStafPTION OF EVENT:

There were no systems er components inoperable prior to this event that centributed te its severity
;

;
November 5,1988 Unit One was in the Startup Operational Mode (Mode 2) at IE-4 amps in the intemediate

On.

i
range conducting low power physics testing following a recent refueling. At 1955 the Nuclear $tation
Operator (NS0) (Licensed Reacter Operater) equaltaed 1A and iC Safety injectlen Accumulater (9Q] levels in

!

accordance with the " Lowering SI Accumulater level by Equalizing Level with a tower pressure Accumulater
,

Operating precedure" (80p $1-7).
At 1958 the NSO observed that 1A Accumulater level and pressure were

,

i

decreasing, even though the level egualtring evolution had been completed. At 1190, both level and-:
pressure in the lA Accumulator dropped below the operability requirements of Technical Specificatteni
timiting Conditten for Operatten 3.5.1 and the applicable Action Requirement was initiated.

{ At 1102, the
" Containment Orain Leak Detection Flow High" annunciator alarmed in the Main Centrol Reen due to high fleeri drain flow.

The N$O teplemented the applicable annunciater response precedure and determined that the'

leakage source was a support system and not the Reactor Coelant System (AS).At 1105 the NSO aligned the
Safety Injection System to f t11 the tA Accumulator from the Refueling Water Storage Tank and started the 1ASafety Injectier pump.

By 1124, IA Accumulater level and pressure were restored to specificatten and at
,

; 1130, the Action Requirement was emited.
At 1135 the NSO stepped the lA Safety Injection pump. A Shift

Foreman (Licensed Senior Reacter Operater) and an Egulpment Attendant (Non-Licensed Operator) entered the
i

: Centainment Building to identify the leak location.
The Shift Foreman reported that the leakage was from a

}
break in the 1A Accumulater fill line and that the break location could not be isolated from thei accumulater.

! Based en this information, the 1A Accumulater was declared inoperable at 1137. Technical
5pecification 3.5.1 Action Requirements are to restore the Inoperable Accumulater to operable status within4

ene hour er be in at least Het Standby within six hours and in Het Shutdown within the following sixi hours.
Since the 1A Accumulater could not be restored to an operable status, a plant shutdown wasj

initiated at 1158 and an unusual Event was declared. At 1214, the Unit entered Het Standby (Nede 3).| An
Event Notification System telephone call was made to the Nuclear Regulatory Commission (NRC) to report thei
shutdown required by Technical Specifications and the declaration of an Unusual Event at 1215.

! At 1300. a
plant cooldown and depressurisation was initiated and at 1746, the Unit entered Het Shutdown (Hede 4).j The

' Unusual Event was tenminated and appropriate telephone notificattens were made to that effect. The plant

f shutdown was a controlled evolution and therefore stable conditions were maintained throughout the event.
This Licensee Event Report (LER) is submitted pursuant to 10CFR50.73 (a)(2)(1)(A) due to the completion ofi

I
a plant shutdown required by the plant's Technical Specifications.

4

i

!
i

I
.

!
1
i

k

i
-

3

! (0175R/0021R/112388)
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LICENSEE EVENT REPORT (LER) TEXT CONTINUATION
Form Rev 2.0FACILITY NAff (1) DOCKET NUpgEE (2) LER NUDSER (6)
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.

TEXT Energy Industry Identification System (EIIS) codes are identified in the text as [XX]

C. CAUSE OF EVENT:

Visual examination of the cracked section of the 1A Accumulator fill line revealed outside diameter
cracking, which had propagated circumferenti' ally approximately 350 degrees around the pipe at the toe of
the socket weld.

Close visual examination of one of the fracture surfaces revealed faint beach marks
(ripples on fracture surface), which indicate fatigue crack propagation. Study of the beach marks
determined that the cracking had initiated on the pipe's outside diameter surface at the toe of the socket
weld where the fill line connects to the accumulator. Meta 11ographic examination of the fracture surface
revealed a transgranular crack which propagated from the weld toe on the pipe outside diameter through the
well to the inside diameter. The microstructure of the pipe material and weld were typical of 304stainless steel. Based upon the transgranular mode of crack propagation and the existence of beach marks
on the fracture surface, the cause of the line failure is attributed to fatigue induced cracking. It is
postulated that the line was subject to vibration, resulting in reverse bending loads which induced cycile
stresses at the socket weld. These stresses initiated fatigue cracks at the weld toe where the stress
concentration is high.

D. SAFETY ANALYSIS:
-

The operability of four Safety Injection Accumulators ensures that a sufflctent volume of berated water
will be ismediately forced into the core through each of the Reactor Coolant System (RCS) cold legs in the
event RCS pressure falls below accumulator pressure. This initial surge of water into the core provides
the initial cooling mechanism during large RCS pipe ruptures. Throughout this event the active functioning

O of the accumulators was unnecessary, since no large RCS pipe ruptures occurred. Therefore, neither plant
nor public safety were literally affected.

!

In the event of an actual large RCS pipe rupture concurrent with the failure of an additional accumulator,
unacceptable peak fuel cladding temperatures may have resulted. Cladding damage, however is unilkely due
to the very low power history of the core, which contained approximately one-third new fuel and two-thirds
previously irradiated fuel that had been subcritical for over two months. Additionally three of the four I

accumulators remained operable and all other Emergency Core Cooling Systems were operable.

E. CORRECTIVE ACTIONS:

Following the plant shutdown, the fill lines for the 18,1C and ID Accumulators were dye penetrant
inspected for cracking in the vicialty of the socket weld. The magnitude of the 1A Accumulator fill line
crack was sufficient to permit detection by visual examinatioc. The dye penetrant testing revealed surface
cracks in the 1C and 10 Accumulater fill lines. No indications of cracking were detected on the IB
Accumulator fill line. The flawed sections of piping were removed and replaced with new sections of pipe.
The flawed sections were sent to Caumonwealth Edison's System Materials Analysis Department (SHAD) for
visual examinations and metallographic analyses. Results for the 1A Accumulator are reported in Section C
of this LER. The 1C fill line crack was not found during visual examination. The ID fill line crack =as
located at the toe of the socket weld and had propagated approximately 25 percent through the vall

;

thickness at the 12 0' clock position. The crack was transgranular in nature.
l

All four accumulator fill lines have been provided with additional support to minimize vibration of the
lines, which should preclude fatigue failure, periodic dye penetrant examinations of the fill lines had
been conducted since Aprl) 1988, as recommended by Commonwealth Edison's pressurized Water Rxctor
Engineering Department, following the occurrence of a similar event at Braldwood Station. The examinations
were not conducted during the Unit I refueling outage. Therefore the cracking was not detected prior *o
fracture. Examinations will continue until corrective actions (provision for additional support) have e*ea
deemed adequate in preventing fatigue failure. The examinations have been scheduled on the Byron Stat -
General Surveillance program, which ensures their completion.

(0175t/0021R/112388)
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LICENitr EVENT RFe0RT (LER) TEXT CONTIDA1ATION
'

FACILITY NAfE (1)
DOCKET NUMBER (2) LER NUNEEE (6) Fem Rev 2.0'

Pane (MYear /// Seguential /// Revision,

fff fff
1

! /// "^r /// Wr3rren. unit 1
_

0 i E I O I o I o 1 41 El 4 8I8 0i110 Ol o el 4 Or of 4TEXT

Energy Industry Identification System (EIIS) codes are identified in the test as (XX)
-,

-

; F. PREVIOUS OCCistRDICES:
a

'

Mo LER's have been written in the past to document Safety Injectlen Accumulator fill line cracking
'

none of the 10CFR 50.73 reportability criteria have been met. , because
However, accumulater fill lines have cracked

at 8yron and are documented in Deviation Reports (DVR), which are internal Commonwealth Edison documents:(
!

i DVR taaeER ILILE

6-1-88-057
*1C and ID Accumulator Cracked Fill Lines Detected 8y Dye Penetrant Test on(Unit 1) April 8,1988".

6-2-06-818
"2D Accumulator Fill Line Crack Detected 8y Lowering Water Level Due to(Untt 2) Leakage en December 18, 1986".

The failure mechanism in the previous events is the same as the mechanism described in this event
.

Preventive actions implemented had been effective in preventing recurrence of the failure when the plant
.

operated in modes requiring accumulater operability.
outage resulted in a failure to identify fill line cracking prior to failure.The suspensten of Inspections during the refueling

Preventive actionstuplemented in response to this event are espected to be successful. )

;

G. Coppouruf FAfttsar agTA: l

a) MA4RIFACTtRER IElfENCIATURE

Not Available 1-lach ANSI Schedule 40 Type
304 Stainless Steel Pipe,

.

1

.

O
(0175R/0021t/112388)
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BRAIDWOOD SIMULATOR
4

'

MALFUNCTION CAUSE AND EFFECTS
4

)

',

SW01 SX PUMP FAILS TO START / TRIP
,

.'
SWO2 SX BREAK INSIDE CONTAINMENT.

i.

: SWO3 LOSS OF SX COOLING TO D/G
2

SWO4 SX DISCHARGE HEADER BREAK

SWOS WS HEADER BREAK
i

SWO6 WS PUMP FAILS TO START / TRIP

:

i
*

;

,

; O
4

i

.

i

f.
-
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.- |
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|
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SW01 SX PUMP FAILS TO START / TRIP

TYPE: GENERIC, RB

'

A) 1A SX PUMP ISX01PA
B) IB SX PUMP ISX01PB

CAUSE: FAULTY OVERCURRENT (450/451) RELAY ACTUATION

REF: 20E-1-4030 SX01
20E-1-4030 SX02

PLT STA: SELECTED SX PUMP IN OPERATION

.

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED ESSENTIAL
SERVICE WATER PUMP BREAKER TO TRIP. PUMP CURRENT INDICATION
DECREASES TO ZERO. ANNUNCIATOR 2-Al "SX PUMP TRIP" ACTUATES, ,

AND THE CONTROL SWITCH TRIP LIGHT ILLUMINATES. ESSENTIAL
^ SERVICE WATER HEADER PRESSURES, AS INDICATED ON IPI-SX007/008

(IPM06J), DECREASES TO APPROX. 30 PSIO. ANNUNCIATOR 2-A2 "SX PUMP
DSCH PRESS LOW" ACTUATES. SYSTEMS COOLED BY THE SX SYSTEM
WILL RESPOND ACCURATELY TO THE LOSS OF SX COOLING.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE TRIP LIGHT BY <

PLACING THE CONTROL SWITCH IN THE TRIP POSITION. IF THE OPERATOR
ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
IMMEDIATELY TRIP OPEN.

.

MALFUNCTION REMOVAL RESTORES THE OVERCURRENT RELAY TO
NORMAL OPERATION.

EVENTS: NONE

,

e

e

O
2

.-
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SWO2 SX BREAK INSIDE CONTAINMENT

TYPE: GENERIC, RV 0-30,000 GPM @ 90 PSID

A) A TRAIN-

B) B TRAIN

| CAUSE: PIPE BREAK DOWNSTREAM OF ISX016;

REF: M-42 SHEETS 5 & 5A

l PLT SI A: REACTOR AT POWER

|

LFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED SX TRAIN PIPING
BREAK INSIDE CONTAINMENT AT THE SELECTED SEVERITY. THIS IN
TURN CAUSES A LOSS OF MASS FROM THE SX SYSTEM AT A RATE
DEPENDENT ON THE SEVERITY LEVEL. THE MASS LOSS RESULTS IN A

; DECREASE IN SX SYSTEM PRESSURE AS INDICATED ON IPI-SX007N08. ALL
| ,A SX SYSTEM COOLING LOADS WILL BEGIN TO HEAT UP DUE TO A
|

- REDUCTION IN SX COOLING. CONTAINMENT TEMPERATURES AND SUMP
! LEVELS WILL INCREASE AS THE SX WATER IS LOST FROM THE RCFCS TO

THE CONTAINMENT SUMP. AS SYSTEM PRESSURE DECREASES,
ANNUNCIATOR 2-A2 "SX PUMP DSCH HDR PRESS LOW" WILL ACTUATE.

THE OPERATOR CAN MITIGATE THE EFFECTS BY CLOSING THE|
'

ASSOCIATED SX016A/B & SX027A/B VALVES TO ISOLATE THE LEAK.

MALFUNCTION REMOVAL RESTORES THE SX PIPE INTEGRITY.

EVENTS: NONE

|

.

|O
3

.- - -.



|

|
'SWO3 LOSS OF SX COOLING TO D/G

TYPE: GENERIC, RB
,

A) ISX169A
B) ISX169B

~

CAUSE: SOLENOID REMAINS ENERGIZED IN AUTO & OPEN
l

!
REF: 20E-1-4030 SX17

M-42 SHEET 3 g

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED DIESEL SX INLET
VALVE TO REMAIN CLOSED. THERE ARE NO INITIAL EFFECTS UNTIL THE
ASSOCIATED DIESEL GENERATOR IS STARTED. AT >280 RPM, THE SX INLET
VALVE DOES NOT OPEN, CAUSING THE DIESEL TO HEAT UP.

IF THE D/G IS EMERGENCY STARTED AND LOADED ON THE ESF BUS, THE
D/G WILL SEIZE IN APPROXIMATELY 40-50 MINUTES DEPENDING ON THE I

D/G LOADING. AT 4000 KW LOADING, D/G SEIZURE OCCLES IN -
APPROXIMATELY 33 MINUTES.

IF THE D/G IS TEST STARTED, THE D/G WILL TRIP AT A JACKET WATER
TEMP OF 205_F (APPROXIMATELY 21 MINUTES AT 4000 KW).

MALFUNCTION REMOVAL RESTORES THE DIESEL GENERATOR SX INLET
VALVE TO NORMAL.

EVENTS: NONE

1

\'

O '

4

I

!



SWO4 SX DISCHARGE HEADER BREAK

TYPE: DISCRETE, RV 0-30,000 GPM AT 90 PSID

! CAUSE: PIPING FAILURE ON 36" LINE, ISX13A, BETWEEN VALVES ISX033 AND

{ ISX034
4

|

| REF: M-42 SHEET I A & IB

;

PLT STA: REACTOR AT POWER1

i

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A PIPING FAILURE ON THE
| ESSENTIAL SERVICE (SX) PUMP DISCHARGE HEADER. THIS IN TURN
; CAUSES A LOSS OF MASS FROM THE SX SYSTEM AT A RATE DEPENDENT
j ON THE SEVERITY LEVEL. THE MASS LOSS RESULTS IN A DECREASE IN
1 SX SYSTEM PRESSURE AS INDICATED ON 1PI-SX007M08. ALL SX SYSTEM
2 COOLING LOADS WILL BEGIN TO HEAT UP DUE TO A REDUCTION IN SX

COOLING. AS SYSTEM PRESSURE DECREASES, ANNUNCIATOR 2-A2 "SX

] PUMP DSCH HDR PRESS LOW" WILL ACTUATE.
4

| THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY ISOLATING THE LEAK. CLOSING THE SX TRAIN CROSSTIE VALVES,

i 1SX033/034, WILL ISOLATE THE LEAK.
!
'

MALFUNCTION REMOVAL WILL RESTORE THE SX DISCHARGE PIPING
INTEGRITY.

!
,

| EVENTS: NONE

i

)
i

h
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SWO5 WS HEADER BREAK

TYPE: DISCRETE, RV 0-100,000 GPM @ 100 PSID

CAUSE: PIPE BREAK IMMEDIATELY UPSTREAM IWS137
!

REF: M-43 SHEET 8

PLT STA: REACTOR AT POWER

l EFFECTS: INSERTING THIS MALFUNCTION CAUSES MASS TO BE LOST FROM THE
WS COMMON HEADER. THE RATE AT WHICH MASS IS LOST IS
DEPENDENT UPON MALFUNCTION SEVERITY. WS DISCHARGE PRESSURE
DECREASES AND THE RUNNING WS PUMP AMPS INCREASE AS THE FLOW
INCREASES. AS THE WS HEADER PRESSURE DECREASES, THE STANDBY
WS PUMP AUTO STARTS AND ANNUNCIATOR 38-A10 "WS PUMP TRIP OR
AUTO START" ACTUATES. ANNUNCIATOR 38-B10 "WS HDR PRFSS LOW"
ACTUATES. ALL COMPONENTS COOLED BY WS WILL HEATUP.

MALFUNCTION REMOVAL RESTORES THE PIPE INTEGRITY TO NORMAL
,

EVENTS: NONE

!

|

|
>

l

.

6
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SWO6 WS PUMP FAILS TO START / TRIP

TYPE: GENERIC, RB

A) OWS0lPA .

B) OWS01PB
C) OWS0lPC

CAUSE: FAULTY OVERCURRENT (450/451) RELAY ACTUATION

REF: 20E-0-4030-WS01
20E-0-4030-WS02
20E-0-4030-WS03

PLT STA: SELECTED SERVICE WATER PUMP IN OPERATION
-

:

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED NON-ESSENTIAL
SERVICE WATER PUMP BREAKER TO TRIP. PUMP CURRENT INDICATION
DECREASES TO ZERO. ANNUNCIATORS 38-A10 "WS PUMP TRIP OR AUTO
START" AND 38-BIO "WS HDR PRESS LOW" ACTUATE, AND THE CONTROL
SWITCH TRIP LIGHT ILLUMINATES. NON-ESSENTIAL SERVICE WATER
HEADER PRESSURES, AS INDICATED ON OPI-WS008 (0PM01J), DECREASES
UNTIL THE STBY WS PUMP AUTO STARTS. WS HEADER PRESSURE WILL
THEN RETURN TO NORMAL.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE TRIP LIGHT BY
PLACING THE CONTROL SWITCH IN THE TRIP POSITION. IF THE OPERATOR
ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL RESTORES THE OVERCURRENT RELAY TO
NORMAL OPERATION.

EVENTS: NONE.

.

O
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D BRAIDWOOD SIMULATOR |

;

MALFUNCTION CAUSE AND EFFECTS
'

4

TC01 INADVERTENT TURBINE RUNBACK

TC02 TURBINE TRIP ON LOW LOAD INDICATION (PDS-TOO71) |
i

TC03 TURBINE AUTO TRIP FAILURE
!

TC04 TURBINE AUTO RUNBACK FAILURE j

TC05 OPC - LP TURB INLET PRESS SENSOR (PT-MS003) FAILURE

TC06 DEHC - IMP PRESS TRANSMITTER (PT-MS002) FAILURE

TC07 DEHC - MW TRANSDUCER FAILURE
i

'

TC08 DEHC - GV/TV OSCILLATION - TIME

TC09 DEHC - GV/TV OSCILLATION - MAGNITUDE

TC10 LOSS OF DEHC SPEED CONTROL CHANNEL (S)

O TCi > LOSS Oe OeHC SUPeRvlSORv SreeD CHANNet

TCl2 EHC PILOT OPERATED IA VALVE FAILS (1EH-5042)

TCl3 TV SERVO FAILURE - VALVE FAILS

TC14 GV SERVO FAILURE - VALVE FAILS

TC15 EH SYSTEM LEAK

TC16 GOVERNOR VALVES NOT TRACKING AUTO -

TC17 EH PUMP FAILS TO START / TRIP

TC18 INADVERTENT OTAT TURBINE RUNBACK

.

O
1



'

TC01 INADVERTENT TURBINE RUNBACK

TYPE: DISCRETE, RV 0-1175 M W
..

CAUSE: TURB LOAD REF REDUCTION CONTACF FAILS CLOSED
|

REF: 20E-I 4030 MSI7
DEHC SYSTEM DESCRIPTION

l

PLT STA: 100% REACTOR POWER
,

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A TURBINE RUNBACK AT
200%/ MIN TO THE SELECTED LOAD. THE LOSS OF LOAD INCREASES S/G
PRESSURES, RCS TEMPERATURE AND CAUSES THE ROD CONTROL -
SYSTEM TO STEP RODS IN. THE " RUNBACK OPER" LIGHT ON DEHC IS LIT
WHILE RUNBACK IS ACITVE, THEN EXTINGUISHES..THE TURBINE LOAD
DECREASE IS INDICATED ON THE DIGITAL AND DEH REFERENCE,

i REFERENCE DEMAND INDICATORS, AND THE MW RECORDER. IF THE
TURBINE IS RUNBACK TO <60 MW (5%) THE GENERATOR WILL TRIP ONO REVERSE POWER / ANTI-MOTORING.

.

.

MALFUNCTION REMOVAL RESTORES THE FAULTY RUNB ACK CIRCUIT TO
NORMAL.

EVENTS: NONE.

!
i

!

l

!

2 -
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|

|

TC02 TURBINE TRIP ON LOW LOAD INDICATION (PDS-TOO71)
'

1

TYPE: DISCRETE, RB

CAUSE: FAULTY IPDS-TOO71 CONTACT IN 63TDR RELAY CIRCUIT

| REF: M-2035 SHEET 8
20E-1-4030 TOO9 |

'

| 20E-1-4030 MP02

| PLT STA: 100% REACTOR POWER

|

EFFECTS: INSERTING THIS MALFUNCTION CAUSES NO IMMEDIATE NOTICEABLE j
'

EFFECT. 60 SECONDS LATER THE TURBINE TRIPS DUE TO A FAULTY-
| DIFFERENTIAL PRESSURE CONTACT IN THE ANTI-MOTORING CIRCUIT.

( ANNUNCIATOR 19-B2 ' TURBINE MOTORING GEN TRIP" ACTUATES.

MALFUNCTION REMOVAL RESTORES THE FAULTY CONTACT TO NORMAL.

;O
1

| EVENTS: 1) LER 06-02-87-005
;

l
1

|
l

!

|

.

|

| |
| |

|
,

I

O
3

!
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LICENSEE LsO.T REPCRi (LER) gg
~~

l

Fact 11ty Name (1)
Dxket Kumbu- ( 2) Pm '11

Evran. Unit 2
0] g) 01 01 0] al g 5 01 ef 03*1tle (4) gTg gjo(Tgt!NE TRIP ABOVE 101 power DUE TO A SPURIOUS MAIN GENERATOR MOTORING SIGNAL

[ Event Data ft) LEE m' = r (6) Panart Data (71 Other Fact 11tiet involved fel

'

'

Month Day Year Year /// Secuential / Revtston Month Day Year Facil it y manet I Decket * m rfs)
//j/ an-r ,/ m- I

Nokt 01 El of GI Of f i
oli 111 a f7- sl7 al of E als ela 21e al7 of 11 et of of I 1

~~ ~~

gp THIS REPORT !$ SUOMITTED PUR$UANT TO THE AEOUTREMENTS OF 10CFR,

f check ans er mera af the followinal f 111 ?
1 20.402(b)

POWER
_ 20.405(c) L $0.73(a)(2)(iv) ,_ 73.71(b)

'

20.405(a)(1)(1) 50.36(c)(l) 50.73(a)(2)(v) _ 73.71(c)
_

LEVEL 20.40$(a)(1)( til 50.36(c)(2) 50.73(a)(2)(vtt) Other (Specify, g
, _,,_

_
(101 e I 1 I 7 20.405(a)(1)(tit) 50.73(a)(2)(1) ,_ 54.73(a)(2Mvitt)(A) in Asstract_.,

20.405(a)(1)(tv)
_ 20.405(a)(1)(v)

,_ 50.73(a)(2)(t1) _ 50.73(a)(2)(vitt)(a) below and in
50.73(4)(2)(111) _ 50.73(a)(2)(x) Test)

LfffMttf foMTAff FOR YHft LEE (121
Nase

Tstremont muMaEn

AREA CODE .:
Tan . laves. Ans tatant e-rtnt_v.det T G ieal Earvtema Ext. 221a Ai 1 l5 21 El 41 -l El el di

foMPLETE Def Lfat FOR rarW fr _raf F&H ter DEtfatare fM TNf t REPORT f 111
a

CAUSE SYSTEM COMPONENT MAeUFAC- REPORTA8LE / CAUSE SYSTEM COMPONENT MANUFAC- REPORTA8LEfTuara To kptot / Tiara To NPRDSl ,I l | | | | #
/ l l l l l l l

I | | | | | | | #
/ l l i l I .l I

WPPLEMENTAL RfroET EXPfffEB f 141 Expected Month I Day I vaar

SuhAtssion.

lYet fIf van camlata EXPtfftB * * fttfou BAft1 I be I I l

A85 TRACT (Limit to 1400 spaces, t.e. approximately fifteen stagle-space typewritten lines) (16)

The Untt 2 reactor tripped due to a spurious actuetten of the Turbine Metectog Eenerator Trip ctreuttry.
The root cause of this event could not br determined. The calibratten of the differential pressure switche

which feeds the turbine motortng generator tep circuitry was checked and found to be out of tolerance,
however. the direction of the out of tolerance wouls have resulted in a trip at a lower than normal power
level rather than the higher than normal level at which this trip occurred. The pressure switch was
replaced, nevertheless. The pressure switch was checked during the Unit Startup and no abnormal
functtening was detected. There have been ne previous occurrences of this type.

s

| t

135aM/0157M)



LICEN5ff EVthf REPoef fLfp1 ' EXT Coef f guation
FACILITY NAME (1) DOCKET NUPSER (2) Lte quMare est

ou , <33
Year / Seguenttal ReV151on

/// "r /// Numner
/] avenn. Unit 2 o I E I o I o I o I al 11 1 a|7 - oIoIE - Glo 012 er olii TEXT Energy Inoustry Identification System (E!!S) cones are identified in the text as (um]

A. PLANT conditions PeIde 70 EVENT:

Uh1T .1_ Event Date/ Time 01/31/a7/oset
Most 1 ,,

enmer onoration Ru Power _LZL. RCS [AS) Tenperature/ Pressure Normat anarattna
,.

B. Ot1CRIPTIGN QF EVENT: *
.

5'
On March 31, 1987, at 0603, the Unit 2 reactor trtpped. Prtor to the trip, the unit was being shut cown'

for a planced outage. All parameters were nominal. Reactor power was at 17T. and the Turbine (T8] load was
at 135 megawatts (MW) decreasing to 125 MW at 3 Pet per minute. The first out annunciator indication was
Turbine Motoring Generator Trip. The Reactor, the Turbine, and the Generator tripped as reeutted.
Austitary Feedwater (BA) started eue to low steam generator ($8] level.

All safeguard systems operated as designed. Ltcensed Operators recovered from the event using the
appropriate emergency procedures. A Reactor Protection Actuation and an Engineered-$afeguard Actuation are
reportable pursuant to 10CFR 50.73(a)(2)(tv). .:

C. caust or EVtmT:
.

The interinedtate cause of the trip was a spurious actuation of the Turbine Motoring Generator Trip
circuitry. The root cause of this event could not be deteristned. The Turbine Motoring Generator Trip 15
fed from a differential pressure switch which senses the pressure difference across the hign pressure
turbine. When the differential pressure drops to 16.4 pounds per square inch delta (pstd) for one minute
the result is a generator trip. Instrisment Maintenance personnel vertfted the calibration of theO differential pressure switch and found it to be out of' tolerance. Newever, this out of tolerance Condition
would have resulted in the anti-estoring trtp at a lower than normal power, not the abnormally high power
level at which this trip occurred. les problems were found with the time delay relay associated with the
Turbine Moturing Generator Trtp circuttry.

O, 1AFETY ANALYSIS:

All Safeguard equipment functioned as designed iditch resulted in a safe shutdown of the reactor. The
Austitary Feedwater pumps started and provided water to meintain steam generator levels. The safety
conseguences would be the same had this event occurred under any different credtble set of initial.

conditions.

E. cottff71VE Aff! Des:
s

The Turbine Metering Generater Trip differential pressure switch was replaced. Temporary instrumentation
was installed to mentter the output of the Turbine Metering Generator Trip ctreuttry during the startup
synchrentzatten, following the trip. The pressure differential switch worked as designed, to further
corrective action is planned at this ttee.

I

|

(1358M/0157N)
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i

LfctNstr rvrmt arment rtret ftxt comttNu*,ticN
FACILITY 2AME (1) C0CKET tuM8ER (2) ttR 4t**are (61 ene,*.

Year /fff Secuential //f Revision
f

i// Nunte r /// Numeer '

avran. unit 2 oi1 I o f a i a i di 51 C a| 7 - oIeIs - 010 ol3 or 3i1
,

TEXT
Energy Industry Identification System (E!!S) codes are identified in the text as [ux)

,

I
F. PREVIDus occtiserhttt:

LER NUPEER g
.

,

NONE l

!
-

!G, faseposafut FAftuar DATA: -

1j
i

a) MAMuFACTURER hetacLAftRE MODEL MLDeft MFG PART NUMRTR

No Components actually failed

b) attutts GF Mpant craarue

.

Not Appitcatie h

.

O

N
!.

.

s

k

.
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TC03 TURBINE AUTO TRIP FAILURE

TYPE: DISCRETE, RB

CAUSE: MULTIPLE ELECTRICAIJMECHANICAL FAILURES (20ET AND 20-2/AST FAIL)

REF: DEHC SYSTEM DESCRIETION

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES NO IMMEDIATE NOTICEABLE
EFFECT. WHEN THE TURBINE RECEIVES A SIGNAL TO 20ET OR 20-2/AST
WHICH WOULD NORMALLY RESULT IN AN AUTOMATIC TURBINE TRIP,
THE MAIN TURBINE DOES NOT TRIP. WHEN THE OPERATOR A1TEMirfS TO
MANUALLY TRIP THE TURBINE, THE TURBINE WILL TRIP. ALL TRIPS OFF
THE PROTECTION BLOCK (CND. VACUUM, THRUST BEARING, BEARING OIL
PRESSURE) WILL STILL FUNCTION.

( IF USED AT HIGH POWER, A MSLI AND SI ON LOW STEAM LINE PRESSURE
. MAY RESULT AFTER A RX TRIP IS INITIATED.

MALFUNCTION REMOVAL RESTORES THE AUTOMATIC TURBINE TRIP TO
NORMAL.

EVENTS: 1) OE 3729

i

i

iO
,

1

| A

:
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__.._________________________________________________________

DE 3729 I MOFFATT- (FpC) 27-DEC-89 09:30 EST
.___

,

Subjects
REACTOR. TRIP WITHOUT MAIN TURBINE TRIPL SUBJECT:

! REACTOR TRIP WITHOUT MAIN TURBINE TRIP
! e"g Operating Exf(_j UNIT.........perience Report

_

!

.............. !
DOC ND/LER NO.............. .. CRYSTAL RIVER UNIT 3

. 5000302/88-006 }EVENT DATE............
NSSS/A-E.............. .......Feb. 28, 1988

"

RATING................. ......D&W/ GILBERT, ,

..... 2544 MW THERMAL
DATE OF COMMERCIAL OPERATION.. MARCH 13,197,

EVENT DESCRIPTION:
'

{ Dn Sunday Feb 28, :

River 3 experienced a reactor trip caused by a feedwater1988 during a power reduction from 99% to 40 %,Crystal
. t ra ns i ent . At approximately 45% power the mainbegan to close as designed. feedwater block volves
both main feedwater block valvesAfter receiving the closed-indicstion on

i

| (MFBV), adeveloped.
increase and remained excessiveFeedwater flow to the"B" steam generatorfeedwater transient

,

: (SG) began to
!! for approximately one minute.Reactor Coolant System (RCS) The

! depressurization, and reactor powerexperienced a cooldown and ,

to the excessive cooling. increased to approximately 56% d.tc
!

!

i

Operabor manipulations of the Feedwater valves resulted ;

going closed resulting in an underfeed condition to the SGs.in thFBVs,

| Approximately one minute later, a reactor trip occurred due to high RCS| pressure.
i
;

( The Main Turbine (MT)
,

operators tried subsequently to manually trip itfailed to trip when the reactor tripped end,

!
Board but were unsuccessful on several from the Main Control

| attempts. They manually opeaudthe generator output
breakers and closed the main steam isolationi . valves. ,

Minutes later the MT was manually tripped
'

i mechanism. from the local tripEmergency Feedwater (EFW)
| SG. Secondary steam pressure control actuated on low level in the "D"'

the atmospheric-dump valves and steam safety valves.was accomplished manually with
CAU5E:

.

The~feedwater transient was caused by a broken stem nutMFBV. The Identified cause of the nut on the "B"

valve was manufactured by Crane and was an "1BX16X18 1-900 failure is cyclic fatigue.TS2i

i sea 1 gate valve". U prerrm o
identified by.B&W as B505 C 93200.The nut was originally fabricated of material

'

It has been replaced with a nut
made of B584 C86300 and which has a different design. The new dos:;nreduces the stress concentration factor by 76% of the original nut.

The MT failure to. trip was caused.by a faulty turbine trip solenoid.It was manufactured by Westinghouse and was part No.,

!- 439a936601.
!

CORRECTIVE ACTION:
i
t

A nut of new design and material was-installed on the MFBVs.
,

j_s

} solenoid was replaced with a new solenoid. The solenoid was ove!vrt;'
The F.T

and a 10 CFR pART 21 report was made. Improved requirements were
'

imposed for solenoid installation.

INFORMATION CONTACT: LARRY MOFFATT (904) T90-h436 CXT $3?'
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.

TC04 TURBINE AUTO RUNBACK FAILURE

|
:

TYPE: DISCRETE, RB i

l

\.

CAUSE: FAULTY RUNBACK SIGNAL (DEHC DOES NOT PROCESS RUNBACK SIGNAL)

REF: DEHC SYSTEM DESCRIPTION,

!
i

| PLT STA: 100% REACTOR POWER
:

i

! EFFECTS: INSERTING THIS MALFUNCTION CAUSES NO IMMEDIATE NOTICEABLE
i EFFECT. WHEN A RUNBACK CONDITION DEVELOPS, (3% BELOW EITHER
i THE OPAT OR OTAT TRIP SETPOINT) THE TURBINE DOES NOT RUNB ACK. 1

; AUTOMATIC AND MANUAL ROD WITHDRAWAL WILL NOT OCCUR IE A !

: OPAT OR OTAT ROD STOP IS ACTIVE. THE REACTOR WILL EVENTUALLY !

TRIP DUE TO AN OPAT OR OTAT TRIP. |
i

J MALFUNCTION REMOVAL RESTORES THE RUNBACK SIGNAL TO NORMAL.

|O |
j EVENTS: NONE. ;

f
:

$
4

4

I

O
5
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|

TC05 OPC - LP TURB INLET PRESS SENSOR (PT-MS003) FAILURE

TYPE: DISCRETE, RV 0-105 PSIO

CAUSE: TRANSMITTER FAILURE
i

REF: M-2035 SHEET 9
DEHC SYSTEM DESCRIPTION
TECH MANUAL F-317, FIGURE 3-7

PLT STA: 100% REACTOR POWER
|
|
'

EFFECTS: INSERTING THIS MALFUNCTION AT THE LOWEST SEVERITY CAUSES FT-
MS003 TO FAIL TO O PSIO. "OPC PRESS TRANSD MONITOR" LIGHT ON.THE
"DEH TURBINE CONTROL" PANEL LIGHTS WHEN THIS SIGNAL IS NOT
WITHIN THE PRESCRIBED LIMITS.

MALFUNCTION REMOVAL RESTORES THE FAILED TRANSMITTER TO
i NORMAL.

| EVENTS: NONE.

|

|

|

|

| O
;

6 l

|
|

_ _



TC06 DEHC - IMPULSE PRESS TRANSMITTER (PT-MS002) FAILURE

TYPE: DISCRETE, RV 0-700 PSIG
,

; CAUSE: TRANSMrITER FAILURE
t i

i REF: M-2035 SHEET 8
DEHC SYSTEM DESCRIPTION '

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE INPUT TO THE IMPULSE
PRESSURE FEEDBACK LOOP OF DEHC TO FAIL TO THE SELECTED
SEVERITY. THE " IMP PRESS TRANSD MONITOR" LIGHT ON THE "DEH
TURBINE CONTROL" PANEL LIGHTS WHEN THIS SIGNAL IS NOT WITHIN
THE PRESCRIBED LIMITS. COMPENSATION FOR STEAM INLET PRESSURE
CHANGES WILL BE INACCURATE RESULTING IN LARGE VARIATIONS IN
GENERATOR MEGAWATT OUTPUT. THE IMPULSE FEEDBACK LOOP IS
AUTOMATICALLY KICKED OUT ON LARGE ERRORS. THE " LED" MW

3 INDICATION IS AFFECTED, BUT THE MW METER AND RECORDER STILL
FUNCTION PROPERLY.

MALFUNCTION REMOVAL RESTORES THE FAILED TRANSMITTER TO
NORMAL.

4

EVENTS: NONE.

7
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TC07 DEHC - MW TRANSDUCER FAILURE

TYPE: DISCRETE, RV 0-1250 M W

CAUSE: TRANSDUCER (DEV WX- EHC) FAILURE

REF: 20E-I-4015A
DEHC SYSTEM DESCRIPTION

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION AT THE LOWEST SEVERITY CAUSES A
FAILURE OF THE MW TRANSDUCER TO 0%. "MW TRANSD MONITOR"
LIGHT ON THE "DEH TURBINE CONTROL" PANEL LIGHTS WHEN THIS
SIGNAL IS NOT WITHIN THE PRESCRIBED LIMITS. THE MW FEEDBACK
LOOP IS AUTOMATICALLY KICKED OUT ON LARGE ERRORS. THE " LED"
MW INDICATION WILL FOLLOW THE MALFUNCTION SEVERITY.

. MALFUNCTION REMOVAL RESTORES THE FAILED TRANSDUCER TO
( NORMAL.

EVENTS: NONE.

I

!

O
8

|
_



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

!

!
. TC08 _ DEHC - GV/TV OSCILLATION - TIME

TYPE: GENERIC, RV 0-200 SECONDS

A) GV1 E) TV1
B) GV2 F) TV2
C) GV3 G) TV3
D) GV4 H) TV4

CAUSE: FAULTY SIGNAL TO SERVO (DEFAULT MAGNITUDE 10%)

REF: DEHC SYSTEM DESCRIPTION

PLT STA: 100% REACTOR POWER
.

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED GV OR TV TO
OSCILLATE. THE TIME REQUIRED TO COMPLETE AN OSCILLATION WILL
BE DETERMINED BY THE SELECTED SEVERITY. THE HIGHER THE
SELECTED SEVERITY, THE LONGER IT WILL TAKE TO COMPLETE ONE

O OSCILLATION. THE VALVE FLUCTUATION WILL BE DISPLAYED ON THE
ASSOCIATED GOVERNOR VALVE POSITION RECORDER ON IPM02J, AND
THE LIGHTS ON THE DEH OPERATOR'S VALVE TEST PANEL. THE VALVE
OSCILLATIONS WILL AFFECT GENERATOR MEGAWATT OUTPUT AND
REACTOR COOLANT SYSTEM TEMPERATURE / PRESSURE DUE TO THE
VARIED HEAT REMOVAL DURING THE COURSE OF THE OSCILLATION IF
THE TURBINE IS IN THE " IMP OUT" MODE (AT LOWER POWER LEVELS),
ONLY THE SELECTED VALVE WILL OSCILLATE AND THE EFFECTS ON THE
PLANT WILL BE MORE VISIBLE. IN THE " IMP IN" MODE, SOME OF THE
OTHER GOVERNOR VALVES WILL MODULATE IN THE OPPOSITE
DIRECTION TO ATTEMPT TO MAINTAIN A CONSTANT IMPULSE CHAMBER 1
PRESSURE, THUS LIMITING THE OVERALL PLANT EFFECTS OF THE VALVE
FAILURE.

.

THIS MALFUNCTION IN COMBINATION WITH TC09 (MAGNITUDE) WILL
CAUSE THE DESIRED EFFECTS.

MALFUNCTION REMOVAL RESTORES THE FAILED SERVO SIGNAL TO
NORMAL.

EVENTS: NONE.

O
9
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4

1

TC09 DEHC - GV/TV OSCILLATION - MAGNITUDE

TYPE: GENERIC, RV 0-100% VALVE SWING
.

A) GV1 E) TV1
'

B) GV2 F) TV2' {
'

C) GV3 G) TV3
D) GV4 H) TV4

CAUSE: FAULTY SERVO VALVE (DEFAULT TIME 30 SECONDS)
, ,

| REF: DEHC SYSTEM DESCRIPTION

i
J

|

'

PLT STA: REACTOR AT POWER
>

.

s

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED VALVE
WILL BEGIN TO OSCILLATE. THE MAGNITUDE OF THE OSCILLATION WILL
BE DETERMINED BY THE SELECTED SEVERITY. THE HIGHER THE;

p SELECTED SEVERITY, THE GREATER THE OSCILLATION IN VALVE:

I~(
POSITION. THE VALVE FLUCTUATION WILL BE DISPLAYED ON THE

'

ASSOCIATED VALVE POSITION METER ON IPM02J. THE VALVE
! OSCILLATIONS WILL AFFECT GENERATOR MEGAWATT OUTPUT AND

REACTOR COOLANT SYSTEM TEMPERATURE / PRESSURE DUE TO THE
i VARIED HEAT REMOVAL DURING THE COURSE OF THE OSCILLATION. IF

THE TURBINE IS IN THE " IMP OUT" MODE, ONLY THE SELECTED VALVE
WILL OSCILLATE AND THE EFFECTS ON THE PLANT WILL BE MORE

! VISIBLE. IN THE " IMP IN" MODE, THE OTHER VALVES WILL MODULATE IN
: THE OPPOSITE DIRECTION TO ATTEMIT TO MAINTAIN A CONSTANT
'

IMPULSE CHAMBER PRESSURE, THUS LIMITING THE OVERALL PLANT
1 EFFECTS OF THE VALVE FAILURE. AT HIGHER SEVERITIES, THE EFFECTS

ON THE PRIMARY PLANT MAY BE SUFFICIENT TO CAUSE A,

! REACTOR / PLANT TRIP.
i

IF TC08 MALFUNCTION IS ALSO SET THEN THE OSCILLATION WILL BE AT4

! THE TIME SELECTED.

MALFUNCTION REMOVAL WILL RESTORE THE FAILED SERVO VALVE TO'

| N' MAL.

i

j EVENTS: NONE.

!O
;

10



TC10 LOSS OF DEHC SPEED CONTROL CHANNEL (S)

TYPE: GENERIC, RB

A) SPEED PICKUP A
B) SPEED PICKUP B

CAUSE: SPEED PICKUP FAILURE (FAILS TO 0 RPM)

REF: DEHC SYSTEM DESCRIPTION

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED SPEED PIGKUP
CHANNEL TO FAIL LOW. THE " CONTROL SPEED CHANNEL MONITOR"
LAMP ILLUMINATES ON THE DEHC TURBINE CONTROL PANEL. THIS
MEANS THAT THE COMPUTER HAS DETERMINED THAT CHANNEL
UNRELIABLE. IF BOTH CHANNELS ARE AFFECTED THEN THE " CONTROL

{v#
SPEED CHANNEL OUT" LAMP ILLUMINATES. DURING " SPEED CONTROL"
THE DEHC WILL TRANSFER TO " TURBINE MANUAL" CONTROL, AND
DURING " LOAD CONTROL" THE DEHC WILL TRANSFER TO " SPEED OUT"
CONTROL. THE "OPC SPEED CHANNEL MONITOR" LAMP ILLUMINATES
INDICATING AN UNRELIABLE CHANNEL TO THE OPC NETWORK.

THIS MALFUNCTION IN CONJUNCTION WITH A LOSS OF THE DEHC
SUPERVISORY SPEED CHANNEL (MALF TCI1) WILL CAUSE THE SAME
EFFECTS AS ABOVE. I

MALFUNCTION REMOVAL RESTORES THE FAILED SPEED PICKUP
CHANNEL TO NORMAL. 1

l
!

EVENTS: NONE.

.

i

o l

11 >

|
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TC11 LOSS OF DEHC SUPERVISORY SPEED CHANNEL

TYPE: DISCRETE, RB

CAUSE: SUPERVISORY SPEED SIGNAL FAILURE (FAILS TO 0 RPM)

REF: DEHC SYSTEM DESCRIPTION

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SUPERVISORY SPEED
CHANNEL TO FAIL LOW. THE " CONTROL SPEED CHANNEL MONITOR"
LAMP ILLUMINATES ON THE DEHC TURBINE CONTROL PANEL. THIS
MEANS THAT THE COMPUTER HAS DETERMINED THAT CHANNEL -
UNRELIABLE. THE "OPC SPEED CHANNEL MONITOR" LAMP ILLUMINATES
INDICATING AN UNRELIABLE CHANNEL TO THE OPC NETWORK.

THIS MALFUNCTION IN CONJUNCTION WITH A LOSS OF THE DEHC SPEED
PICKUP CHANNEL (MALF TC10) WILL CAUSE THE SAME EFFECTS ASO MENTIONED IN MALF TC10.

MALFUNCTION REMOVAL RESTORES THE FAILED SUPERVISORY SPEED
CHANNEL TO NORMAL.

EVENTS: NONE.

.

O
12
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.

TCl2 EHC PILOT OPERATED IA VALVE FAILS (1EH-5042)

TYPE: DISCRETE, RB

CAUSE: MECHANICAL VALVE FAILURE

REF: EXTRACTION STEAM (ES) SYSTEM DESCRIPTION
DEHC SYSTEM DESCRIfTION

:

PLT STA: PRIOR TO MAIN GEN SYNCHRONIZATION

I

EFFECTS: IF THIS MALFUNCTION IS ACTIVATED, THE NON-RETURN CHECK VALVES
.

WILL CLOSE AND THE VALVES WILL NOT BE ABLE TO BE OPENED. IF THIS I
MALFUNCTION IS USED ONCE THE MAIN GENERATOR IS ON-LINE, THE I

FLOW THROUGH THE NON-RETURN CHECK VALVES WILL KEEP THE 4

VALVES OPEN.

MALFUNCTION REMOVAL WILL RESTORE THE FAILED VALVE TO
NORMAL.

O
EVENTS: NONE.

.I

O
13 -

l
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TC13 TV SERVO FAILURE - VALVE FAILS

TYPE: GENERIC, RV 0-100 %

A) TVI
B) TV2
C) TV3
D) TV4

CAUSE: SERVO FAILURE

REF: DEHC SYSTEM DESCRIPTION
ANNUNCIATOR 18-A4

PLT STA: TURBINE ON LINE .

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED HP TURBINE
THROTTLE VAi VE TO FAIL. TI'E VALVE POSmON WILL BE DETERMINED
BY THE SELECTED SFVERITY. VALVE POSmON IS INDICATED ON IPM02J-

ON THE DEH TI'RBiNE CGiffkOL VALVE TEST PANEL' LIGHTS. IF THE
SELECTED SEVERITY IS LESS THAN THE INmAL VALVE POSmON, THE
THROTTLING EFFECT OF THE THROTTLE VALVE CLOSURE WILL BE
COUNTERED BY THE GOVERNOR VALVE (S) OPENING WHILE IN THE " IMP
IN" MODE. IN THE " IMP OUT" MODE, THE THROTTLE VALVE CLOSURE
WILL RESULT IN A SMALL DECREASE IN GENERATOR MEGAWA'IT
OUTPUT. ANNUNCIATOR 18-A4 "TURB STOP VLV CLOSED ALERT"
ACTUATES WHEN A TURBINE THROTTLE VALVE IS FULLY CLOSED. IF THE
AFFECTED THROTTLE VALVE IS OPENED, WHEN IT WOULD NORMALLY
BE CLOSED, THERE IS NO NOTICEABLE EFFECT OTHER THAN THE OPEN
LAMP ILLUMINATING EXCEPT WHEN IN TURBINE SPEED CONTROL AN
OVERSPEED CONDmON CAN OCCUR.

MALFUNCTION REMOVAL RESTORES THE FAILED HP TURBINE THROTTLE-

VALVE SERVO TO NORMAL.

EVENTS: NONE.

O
14
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| \
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-

TCl4 GV SERVO FAILURE - VALVE FAILS

TYPE: GENERIC, RV 0-100 %

A) GV1 C) GV3
*

B) GV2 D) GV4

CAUSE: SERVO FAILURE

|

| REF: DEHC SYSTEM DESCRIPTION

1

PLT STA: TURBINE ON LINE

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED GOVERNOR
CONTROL VALVE TO FAIL. THE VALVE POSITION WILL BE DETERMINED
BY THE SELECTED SEVERITY AND WILL BE INDICATED ON THE DEH
TURBINE CONTROL VALVE TEST PANEL LIGHTS AT IPM02J. IF THEi

| SELECTED SEVERITY IS GREATER THAN THE INITIAL VALVE POSITION,
THE AFFECTED GOVERNOR VALVE WILL OPEN. IF THE TURBINE CONTROL
SYSTEM IS IN THE " IMP OUT" MODE, THE VALVE OPENING WILL RESULT

V IN AN INCREASED MEGAWA'IT OUTPUT AND DECREASED REACTOR
COOLANT SYSTEM TEMPERATURE AND PRESSURE. IF THE TURBINE
CONTROL SYSTEM IS IN THE " IMP IN" MODE, THE OPENING OF THE
AFFECTED GOVERNOR WILL BE COUNTERED BY THE CLOSURE OF THE

| OTHER GOVERNOR CONTROL VALVES TO MAINTAIN A CONSTANT
IMPULSE CHAMBER PRESSURE.

IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALVE POSITION,
THE AFFECTED GOVERNOR VALVE WILL CLOSE. IF THE TURBINE
CONTROL SYSTEM IS IN THE " IMP-OUT" MODE, THE VALVE CLOSURE
WILL RESULT IN AN DECREASED MEGAWATT OUTPUT AND INCREASED
REACTOR COOLANT SYSTEM TEMPERATURE AND PRESSURE. IF THE

,

TURBINE CONTROL SYSTEM IS IN THE " IMP IN" MODE, THE CLOSURE OF
,

THE .AFFECTED GOVERNOR WILL BE COUNTERED BY THE OPENING OF j
THE OTHER GOVERNOR CONTROL VALVES TO MAINTAIN A CONSTANT i
IMPULSE CHAMBER PRESSURE. |

MALFUNCTION REMOVAL RESTORES THE FAILED GOVERNOR CONTROL .

VALVE SERVO TO NORMAL.

EVENTS: 1) DVR 06-02-88-011

0
'

:
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A. PLamf CIMBITIME PR1m TO EVENT:

Event Date/Tlee 12/is/a? / aet?

Unit 1 MDDE 1 Pasar Amarattana Rs power _331_ RCS [AB] Temperature / Pressure marmal naarattna
-

unit 2 MBBE _L._ - cald - Ru power a
^^

h S [AS) Taiperature/ Pressure 17a /14eI

5. REtctIPTIM DF EVERT:

On December 15. 1987 with tenit 2 in Mode 5 during the performance of a calibration of the governer valve
Linear variable 01fferential Transformer, governor valve number 3 stuck in the open positten after being
stroked open. After repeated efforts to streke the valve full closed. the valve eventually was
successfully stroked closed. A Nuclear Werk Roguest (IRA) was written and the governor valve nuuber 3 was
replaced with a new valve. The new valve was successfully stroked by the Operational Analysis Department
(0A0).

C. catt1E GF EVENT:

An investigatten into the cause of the event was conducted by statten and Westinghouse personnel. The
investigatten showed that the valve plug uns rotating while the valve was in the open posttten. The
governer valve seal rings are designed to statoise steam leakage along the valve shaft. The rings move up
and denn as the valve closes and opens. Apparently the rings were in their highest positten uhtle the plug
was rotating. The seal ring were a groove into the plug at the top of the seal ring gap. laten an attempt
to close the valve was made the ring pressed against this groove and would not compress in its normal
manner. As a result the seal ring bound against the valve cylinder. preventing valve closure.

_

O

_ l

(101dM/0210M)
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!
D. SAFETY ARALYSIS: ,!

The Westinghouse probattitst%c risk assessment group issued a 10CFRSS.59 nettrication en the valve bindingproblem.
The probability of an everspeed was stt11 at an acceptable level (less than 1 x 10-5). The

event did not pose any danger to the health and safety of the plant er public as the unit was shut down
with the turbine off line during the duration of the event. If the svent had occurred at power with
resultant turbine overspeed, the turbine would have tripped on overspeed (throttle step valves would go
closed) with a Reacter Trip and the plant response would have followed as designed and analysed in theaccident analysis.

Thus, there would have been no effect en the health and safety of the pub 1tc.

E. teattTIvt AcTIm s:

In conjunction with the 10CFR50.5g nettf tcatten. Westinghouse provided corrective actions for the governor
and throttle valves (Availability Ieprovement Bulletins 8714 ant 8715). The bulletins provide various
suggested modificattens to the valves as well as the turbine steam chest. Station and Westinghouse 1

personnel are currently discussing the proposed modifications te determine which if any will be
,

teplemented on both units. A supplemental report will be issued after action is taken.

In additten, per the 19CFt50.8g notification, the governer valves are new tested before the throttle
valves. Also en Unit 2 the throttle valves were streked closed end left closed for 5 minutes, stroked open

j
i

and stroked closed and open again te verify no evidence of binding entsted. The governor valves are
( currently being tested on a weekly basis en unit 2.

The governer valve was replaced with a new valve from Westinghouse under a nuclear Work teguest (Indt). The
new valve was stroked successfully by Operettenal Analysts Department. The damaged valve was sent to
Westinghouse for analysis. Governer valves 1. I and 4 were stroked wites no visible or audible problems, i

F. PatV1 mas etctattsfts:

A turbine governor valve has not previously failed to close due te binding on either Byron unit.

ove ansett IIILE,

IIONE -

G. CareutmT FAILlat RATA:

a) NamuFACTutta umEntLAftet MDDEL Insett MFG PART Insett

Westinghouse Centrol Valve 38296

b) REsuLTS nF MPRBs itAttM:

het Applicable

c) mucLEAR Want REnutsf final SEAacM:
N

-

me previous Inst's were found that were written on binding of turbine governor valves.
1

|(1gleM/0218M)

~ .-. .-.



TC15 EH SYSTEM LEAK

TYPE: DISCRETE, RV 0-50 GPM

CAUSE: PIPE LEAK ON THE EH SUPPLY HEADER

REF: 20E-1-4030 EH01 & EH02
DEHC SYSTEM DESCRIPTION

PLT STA: REACTOR AT POWER
!

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE EH SUPPLY HEADER TO
! DEVELOP A LEAK AT TIIE SELECTED SEVERITY. THIS WILL CAUSE A
; DECREASING EH RESERVOIR LEVEL. AS EH RESERVOIR LEVEL -

DECREASES, ANNUNCIATORS 18-C15 "EH FLUID RSRVR LVL HIGH LOW",
18-D15 "EH FLUID RSRVR LVL LO-2", AND 18-A3 "EH RSRVR LEVEL LO-2,

'

LOCKOUT TURB TRIP" ACTUATE. DECREASING EH HEADER PRESSURE
; MAY CAUSE AN AUTO START OF THE STANDBY PUMP, ANNUNCIATOR 18-

B15 " EH SYS TROUBLE," WILL ACTUATE.

f ON A LO-2 EH RESERVOIR LOCKOUT, BOTH EH PUMPS WILL TRIP.
;

! LOW EH PRESSURE WILL GENERATE A TURB TRIP AND RX TRIP IF >P-8. IN
! ADDITION, BOTH TDFWP's WILL TRIP.

! LEAKS ABOVE 35 GPM MAY CAUSE TURBINE VALVES TO DRIFT SHUT ON
; LOW EH HEADER PRESSURE AND/OR A TURBINE TRIP.

MALFUNCTION REMOVAL WILL RESTORE ONLY THE EH PIPING

! INTEGRITY.
1

i

! EVENTS: NONE.

i
i
!

!

5

: O
.
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TC16 GOVERNOR VALVES NOT TRACKING AUTO

TYPE: DISCRETE, RB f

CAUSE: COUNTER FAILURE

REF: DEHC SYSTEM DESCRIPTION

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE GOVERNOR VALVES
MANUAL CONTROLLER TO NOT TRACK THE AUTOMATIC CONTROLLER.
THE " MANUAL NOT TRACKING AUTO" LAMP ILLUMINATES ON THE "DEH
TURBINE CONTROL" PANEL. THE MANUAL CONTROLLER WILL STOP
TRACKING THE AUTO CONTROLLER AT THE TIME OF MALFUNCTION
INSERTION AND STAY IN THAT POSITION. WITH A LOAD CHANGE THE
AUTO CONTROLLER WILL MODULATE TO ACCOMODATE THE CHANGE. ,

PLACING DEHC IN THE MANUAL MODE WILL CAUSE THE MANUAL

O CONTROLLER TO SEND THE SIGNAL BEING SENT AT TIME OF MALF
INSERTION TO THE GOVERNOR VALVES. THE TURBINE WILL RESPOND
ACCURATELY TO THE CHANGE.

MALFUNCTION REMOVAL RESTORES THE MANUAL CONTROLLER TO
NORMAL.

EVENTS: NONE.

.

O
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TC17 EH PUMP FAILS TO START / TRIP

|
!

TYPE: GENERIC, RB

'

A) 1A EH PUMP
B) IB EH PUMP

|

CAUSE: FAULTY LOCKOUT (86LFT) RELAY

REF: 20E-1-4030 EH01
20E-1-4030 EH02'

DEHC SYSTEM DESCRIPTION

PLT STA: REACTOR AT POWER
.

EFFECTS: WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED EH PUMP
BREAKER WILL TRIP. ANNUNCIATOR 18-A15 "EH PUMP TRIP" ACTUATES,
AND THE CONTROL SWITCH TRIP LIGHT ILLUMINATES. THE STANDBY EH

| PUMP WILL AUTO START AT 1600 PSIG DISCHARGE PRESSURE,'

! MAINTAINING NORMAL TURBINE OPERATION.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE TRIP LIGHT BY
PLACING THE CONTROL SWITCH IN THE TRIP POSITION. IF THE OPERATOR
ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY LOCKOUT RELAY
TO NORMAL OPERATION.

EVENTS: NONE.

.

! l8

!
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TC18 INADVERTENT OTAT TURBINE RUNBACK

TYPE: DISCRETE, RB

CAUSE: OTAT TX RELAY CONTACT 7/8 FAILS CLOSED

REF: 20E-14030 MS17
DEHC SYSTEM DESCRIITION

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A TURBINE RUNBACK AT A
200%/ MIN RATE. THE LOSS OF LOAD INCREASES S/G PRESSURES, RCS
TEMPERATURE AND CAUSES THE ROD CONTROL SYSTEM TO STEP RODS
IN. "RUNB ACK OPER" LIGHT ON THE DEH IS LIT WHILE RUNBACK IS IN
PROGRESS (FOR I.5 SECONDS) THEN EXTINGUISHES. THE TURBINE LOAD
DECREASE IS INDICATED ON THE DIGITAL AND DEH REFERENCE,
REFERENCE DEMAND INDICATORS, AND THE MW RECORDER. RUNBACK
WILL STOP AT 235 MW IF IN AUTO OR = 650 MW IF IN MANUAL.

,

MALFUNCTION REMOVAL RESTORES THE FAULTY RUNBACK CIRCUIT TO
NORMAL.

EVENTS: NONE.

1

O !

!
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|

,

BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

.

TH01 PZR STEAM SPACE LEAK

TRIO 2 PZR RELIEF TANK LEAK

TH03 S/G TUBE RUPTURE

TH04 RCS LEAK, HOT LEG (HIGH)

TH05 RCS LEAK, HOT LEG (MEDIUM)

TH06 RCS LEAK, COLD LEG

TH07 REACTOR VESSEL FLANGE LEAK

TH08 RCS FUEL ELEMENT FAILURE -

TH09 RTD MANIFOLD FAULTY FLOW CONDITIONS

TH10 PZR SPRAY VALVE FAILURE

TH11 PZR POWER OPERATED RELIEF VALVE FAILURE

TH12 PZR SAFETY VALVE FAILURE |

TH13 PZR LEVEL DETECTOR REFERENCE LEO LEAK

TH14 PZR RELIEF LINE RTD FAILURE ;

THIS RCS WIDE RANGE RTD FAILURE ;

i

TH16 RCP FAILS TO START / TRIP
'

TH17 RCP DEGRADED PERFORMANCE / LOCKED ROTOR |

THIS RCP SHAFT BREAK

TH19 REACTOR VESSEL BOTTOM CRACK

1

,

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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,

TH01 PZR STEAM SPACE LEAK

TYPE: DISCRETE, NRVI 0 .5 MLB/HR @ 2235 PSID

CAUSE: VESSEL FAILURE AT SAFETY NOZZLE PENETRATION

|
l REF: M-60 SHEET 5
l
;
'

PLT STA: 100% REACTOR POWER

l EFFECTS: INSERTING THIS MALFUNCTION CAUSES LEAKAGE OF REACTOR
COOLANT TO THE CONTAINMENT ATMOSPHERE FROM THE PRESSURIZER
STEAM SPACE. THE RATE OF MASS LEAKAGE WILL BE DETERMINED BY
THE SELECTED SEVERITY. CONTAINMENT TEMPERATURE AND -

PRESSURE, AIRBORNE ACTIVITY LEVELS, AREA RADIATION LEVELS AND
SUMP LEVELS WILL INCREASE DEPENDENT UPON THE SELECTED
SEVERITY. PRESSURIZER PRESSURE WILL DECREASE AT A RATE
PROPORTIONAL TO THE SELECTED SEVERITY. AS MALFUNCTION

| SEVERITY IS INCREASED. THE RATE OF DECREASE OF PRESSURIZER
| PRESSURE WILL INCREASE. THE PRESSURIZER HEATERS WILL ENERGIZE ;

| IN AN ATTEMPT TO RECOVER PRESSURIZER PRESSURE. ANNUNCIATOR |
11-B4 "OTDT RX TRIP" WILL ACTUATE. P-11 IS AT 1930 PSIG, ANNUNCIATOR !

12-Al "PZR PRESS LOW RX TRIP STPT ALERT" ACTUATES AT 1885 PSIG. )
'

WHEN PRESSURIZER PRESSURE DECREASES BELOW 1829 PSIG,
ANNUNCIATORS 12-B1 "PZR PRESS LOW", AND 11-C1 "PZR PRESS LOW

| SI/RX TRIP" (2/4 LOGIC) ACTUATFE, AND A SAFETY INJECTION SIGNAL
! WILL BE GENERATED.
t

MALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS
I MALFUNCTION AND THE SIMULATOR MUST BE RESET TO RECOVER FROM ;

'THIS MALFUNCTION.

)
|

EVFNTS: NONE.
I

i

!

! I

!O
2
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l

i

TH02 PZR RELIEF TANK LEAK

|

TYPE: DISCRETE, NRVI 0-100 GPM @ 3 PSID

CAUSE: TANK FAILURE AT DRAIN LINE PENETRATION

REF: M-60 SHEET 6 !

PLT STA: 100% REACTOR POWER ,

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE PRT TO LOSE MASS TO THE
CONTAINMENT FLOOR DRAIN SUMP. THE RATE OF MASS LOSS WILL BE
DETERMINED BY THE SELECTED SEVERITY. AS MALFUNCTION SEVERITY
INCREASES, THE RATE OF MASS LOSS THROUGH THE OPENING -

INCREASES. PRT LEVEL AND PRESSURE, AS INDICATED ON ILI-470/IPI-469
(IPM05J), WILL DECREASE. ANNUNCIATOR 12-A7 "PRT LEVEL HIGH LOW"
ACTUATES.

O MALFUNCTION REMOVAL RESTORES THE PRT TANK INTEGRITY TO
NORMAL.

i

EVENTS: NONE. |

!
l

O
'

,
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TH03 S/G TUBE RUPTURE

TYPE: GENERIC, NRVI 0-4500 GPM @ 1500 PSID

A) 1A S/G -

B) IB S/G
C) ICS/G
D) 1D S/G

CAUSE: TUBE FAILURE

REF: M-60 SHEET 1A,2,3,4

PLT STA: 100% REACTOR POWER

'

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED STEAM
GENERATOR TUBE (S) TO LEAK. THE RATE OF MASS LEAKAGE WILL BE
DETERMINED BY THE SELECTED SEVERITY AND THE RELATIVE
DIFFERENTIAL PRESSURE ACROSS THE STEAM GENERATOR U-TUBES.
THE AFFECTED STEAM GENERATOR ACITVITY AND LEVEL (IF THE S/G IS

O ISOLATED), WILL INCREASE AT A RATE PROPORTIONAL TO THE INPUT
SEVERITY (N-16 RESPONSE WILL CAUSE THE MS LINE RAD MONITORS TO
RISE TO APPROX. 575-625 mr/hr IF AT 100% FOR A 650 GPM SGTR). FW FLOW -
TO THE AFFECTED S/G WILL DECREASE. ANNUNCIATOR 15-A9/B9/C9/D9
"S/G 1A/1B/IC/1D LEVEL DEVIATION HIGH LOW"IS ACTUATED AT +5%
DEVIATION FROM PROGRAM LEVEL. FEEDWATER FLOW TO THE
AFFECTED STEAM GENERATOR WILL DECREASE AS THE STEAM
GENERATOR WATER LEVEL CONTROL SYSTEM COMPENSATES FOR THE
PRIMARY IN-LEAKAGE. POESSURIZER PRESSURE AND LEVEL WILL
DECREASE AT A RATE PROPORTIONAL TO THE SELECTED SEVERITY, AND
ANNUNCIATE WHEN THEIR RESPECTIVE SETPOINTS ARE REACHED. THE
SJAE/GS EXH. RAD MONITOR, S/G BLOWDOWN RAD MONITOR, AND
ASSOCIATED MAIN STEAM LINE RAD MONITORS WILL INDICATE THE
RADIOACTIVITY TRANSPORT (N-16 RESPONSE WILL CAUSE A DROP IN THE
MS LINE RAD MONTIUR AS POWER IS REDUCED). AS MALFUNCTION
SEVERITY INCREASES, THE FEED FLOW TO STEAM FLOW MISMATCH AND

. THE SECONDARY ACTIVITY LEVELS WILL INCREASE.

MALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS
MALFUNCTION AND THE SIMULATOR MUST BE RESET TO RESTORE THE
S/G TO NORMAL OPERATION.

EVENTS: 1) SER 33-87
2) OE 3249

O
4
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IS 722 I FOR2ntTE tINTO) h-Hov-87 12t05 ESTg, SUBJECT:
SER 33-87, |STEA!! GENERATOR TUBE RUPTUR31 TH o 3

A
UNIT (TYPE): NORTE ANNA 1 (PWR)DOC N0/LER: 50-335/87017

O EVENT DATE: 7/15/87
NSSS/AE WESTINGEOUSE/ STONE & WEESTER.

SmotuY:
-

WEILE OPERATING AT 108 PERCENT POWER, THE UNIT EXPERIENCED A
PRINAAY TO SECONDARY LEAR IN TER HC" STRAM GENERATORCALCULATED TO BE ERTWEEN isa nun any

i UNUSUAL EVENT WAS DECLARED iMh cant.reus psm wi.or , Ag
WAS SUBSEQUENTLY UPGEADED ToAN ALERT.

RELEASED TO TIE ATNOSFEBRE FROM TIE CONDENSER STEAM JET AIRAPPROEIMATELY S.189 CURIES OF RADICACTIVE GAS WAS
i
i

EJECTOR'DISCIARGE VIA TER PLANT VENT AND TIE STEAM-DRIVEN
4

AUEILIARY FEEDWATER PUMP EEIAUST.!

MAS ISCLATED APPROEIu w3LY 18 alavTs3 TEE STEAM GENERATOR WITE
TER R

] AFTE IITIAwap.
PATES TO TIE ENTIBOMMENT. m m ACTION ISOLArms was RELEASE***Ingar. manroacii,. amaWERE4 '

RELEASES.IN APP 30ii=4TELY AN EOUR nh
'

UNIT & N" . TIE
'A..%T TO COLD Sav1uswa WXimCUT COMPLICATIONS.1

TEIS EVENT %S SIGNIFICANT EECAUSE A LARGE PRIMARY TO
SB00NDARY SIDE LRRE OCCURRED 15 ONE OF TER PLANT'S STEAM
GENERATORS TEAT RESULTED IN A SIGNIFICANT PRIMARY TRANSIENTAND A RELEASE OF RADICACTIVE GASES TO TER INTIRONMENT.:

PLANT WAS SEUTDOWN FOR APPROEIMATELY TERRE MONTES TO
.

TEE

EVALUATE TIE CAUSE OF TER EVENT AND IMPLEMENT NECESSARYMODIFICATIONS.

Se---=Isso aY ram ro mTIE CONDITIONS TEAT CONTRIEUTED TO TER TURE FAILURE AREwue TASLSt
3 1[gg AEQUIREMENT

PREREQUISITE CONDITIONS
CIANGE OF MEAN STRESS*

IN STEAM GENERATOR CAUSED BY RESIN
=

TURES ON INTO STEAN
GENERATOR DURING TER i

IMITIAL OPERATING CYCLE'
!

ALTERNATING STRESS IN
STEAM GENERATOR TUEES CAUSED BY Io TTE TOP

SUPPORT PLATE TIAT
//*Sd ### CAPTURES TIE TURE AND

-,

! 7g y on/I REDUCES TEE TUEE DAMPINGKoWAd M Mgg* o IIGE LOCAL FLUID ;

VELOCITIES IN TIE/z,W p u p r SECONDARY SIDE OF TIE,

STInx GENERATOR ,

'

AESENCE OF ANTIVIERATIONo
BARS WEERE IIGE LOCAL,

i

FLUID VELOCITIES OCCUR
,

COMMENTS
i

1.
' SIMULATOR TRAINING SEOULD INCORPORATE REALISTIC PLANT

.

CASUALTY SCENARIOS TIAT REQUIRE TER CONTROL ROOK
OPERATING TEAMS TO PRACTICE EANDLING TER SITUATIONSWITE APPROVED PROCEDURES. 4

OI

IN TEIS EVENT, OPERATORS RESPONDED WELL AND DEALT WITE
TEE CASUALTY IN A PROFESSIONAL AND EFFECTIVE MANNER.
IN TER VIEW OF TIRGINIA POWER MANAGEMENT AND INPO,
PRACTICE OF TEIS SPECIFIC EVENT ON Tas SIMULATOR

*

C0~mTmIEvTs0 DIRECTLY To fasIR SUCCESS.d

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



......s. u.unr.)
28-MAR-89 11 04 ESTSubject:

EVENT ON MARCH 7.W a" IRE UNIT 1 RTEAN GENERATOR Tuar RUDERE1989 7y 0 3'UNIT -
McGUIRE UNIT 1DOCKET NO - 50-269

EVENT DATE - MARCH 7-8, 1989O NSSS/A-E -
RATING - WESTINGHOUSE / UTILITY

1180 MWe

SUBJECT:

EVENT ON MARCH 7,McGUIRE UNIT 1 STEAM GENERATOR TUBE RUPTURE
1989

SUMMARY

ON MARCH 7,

OCCURRED IN McGUIRE UNIT 1 STEAM GENERATOR 'B'1969, A STEAM GENERATOR TU8E RUPTURE (SGTR)
PRIMARY-TO-SECONDARY LEAK RATE RESULTING FROM TTHE MAXIMUM

.

WAS ESTIMATED TO CE See GALLONS PER MINUTEHE RUPTURE

CURIES OF XENON-133 EQUIVALENT WAS RELEASED AS A RA TOTAL OF 43.4
.

THE SGTR AND THE SUBSEQUENT DEGASSINS OF THE SEESULT OFSYSTEM.

FROM TH15 RELEASE WAS 9.015 MILLIREM AND THE Cp gTHE CALCULATED WHOLE BODY DOSE AT TE SITE SOUNDARY
CONDARY

CHILD THYR 0!D DOSE WAS 8.83 MILLIREM.aTED

WITHIN TECHNICAL SPECIFICATION LIMITS FOR THE SITTE RELEASE WAS WELLE SOUNDARY.EVENT DESCRIPTION

UNIT 1 HAD BEEN OpF ATING AT 1995 DOWER AND HAD SEEN
.

FOR 66 DAYS.

RADIATION ALARM OCCURRED IN THE STEAM LIE 'B' RADION MkRCH 7, 1989 AT 2338 HOURS, A HIGH ON-LIEMONITOR,
- ATION'

AT 2344. THE CONDENSATE AIR EJECTOR HIGH RADIATION ALARMINDICATING THE PRESENCE OF A SUBSTANTIAL TUBE LEAKACTUATED, .

O INDICATINS RADI0 ACTIVE MATERIAL IN THE CONDENSEROFFGAS SYSTEM.
AT.THIS TIME, OPERATORS BESAN DECREASINSELECTRICAL LOAD AT 30MW PER MINUTE.

HIGH RADIATION ALARM ACTUATED.AT R348, THE UNIT VENT

RADI0 ACTIVE RELEASE WAS OCCURRING THROUGH TE UNIT VTHIS INDICATED THAT AENT.

AN ALERT WAS DECLARED AT 2345.
WAS ESTIMATED AT THIS TIME TO BEPRIMARY-TO-SECONDARY LEAKAGE
ESTIMATES OF LEAK RATE WOLLD SHOW THAT THIS INITIAL ESTIMAT

100-150 Spm. (LATER
WAS LOW.)

E

AT 2346. THE REACTOR WAS MANUALLY TRIPPED
STEAM GEEMTOR

.

'A',

ONNED BRIEFLY.'C', AND 'D'DOWER OPEMTED RELIEF VALVES (90RV )(THE 'B'
PORY HAD BEEN ISOLATED PRIOR TO

s
THIS EVENT.)

BY 2349, TE MAIN STEAM ISOLATION VALVE FORSTEAM GENERATOR 'B'
WAS CLOSED, TERERY ISOLATINS TEAFFECTED GENERATOR.

GOVERNMENTS AT 2354. NOTIFICATION OF THE EVENT WAS FIRST MADE TO COUNTYAND STATE

RATE HAD BEEN REDUCED TO NEAR ZERO.BY EQUAL!!!NS PRI3Y 0830 HOURS ON MMCM 8, TE LEAK
SECONDARY SYSTEM PRESSURES. MARY AND

AND $132, RESPECTIVELY. CENTER AND TECHNICAL Supp0RT CENTER WERE ACTIVATED ATT E STATION OPERATIONS Supp0RT-

0125 i

\
-

O AT 8322, DLANT STAFF BEGAN A UNIT C00LDOWN IN ORDER 70 !

REDUCE REACTOR COOLANT SYSTEM PRESSURE. \

MONITORINS TEAMS WERE DISpATC ED AS A PRECAUTION SYOFF-SITE DOSE i

GS48.

|
I

I

.-. . -- -.
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L

AT 9795, A CHANGE WAS MADE TO THE INITIAL LEAK RATE
ASSESSMENT. A NEW ASSESSMENT INDICATED A LEAK RATE OF !

-

AppROXIMATELY St0 GPM. BY 9749, THE CORPORATE CRISIS.

MANAGEMENT CENTER WAS FULLY ACTIVATED.

'

AT 1915, COOLDOWN WAS COMMENCED ON THE AFFECTED STEAM
GENERATOR USING THE BACKFILL METHOD. (IN THIS METHOD,

,

PRIMARY SYSTEM PRESSURE 15 REDUCED SO THAT SECONDARY WATER
FLOWS BACK THRCUGH THE TUBE BREAK INTO THE PRIMARY SYSTEM.)
THE UNIT ACHIEVED HOT SHUTDOWN SY 1925.

BY 1529, THE RESIDUAL HEAT REMOVAL SYSTEM WAS PLACED INTO

SERVICE AND THE UNIT ACHIEVED COLD SHUTDOWN BY 1745. THE
ALERT WAS TERMINATED AT 1815.

DISCUSSION
i

AN INSPECTION OF STEAM GENERATOR 'B' (WESTINGHOUSE MODEL D-2
WITH 4679 TUBES) HAS REVEALED THE RUPTURED TUDE (ROW 18,
COLUMN 25 IN THE COLD LES PORTION OF TUBE) TO CONTAIN AN
AppROXIMATELY 4 INCH LONG, 1/4 INCH WIDE AXIAL CRACK AT THE
LOCATION OF THE FIRST TUDE Supp0RT PLATE. 197 TUBES HAD
BEEN PREVIOUSLY PLUGGED IN THIS STEAM GENERATOR. THE

RUPTURED TUDE HAD NOT BEEN INSPECTED SINCE TE INITIAL
PRE-SERVICE BASELINE INSPECTION.

EDDY CURRENT TESTING IS CURRENTLY UNDERWAY IN ALL FOUR STEAM .

GENERATORS. VISUAL INSPECTION OF THE CRACKED TUSE IS IN
PROGRESS ON STEAM GENERATOR 'B'. THREE TUSES HAVE BEEN
IDENTIFIED TO M REMOVED FROM 1NIS STEAM GENERATOR. TURE
PULLING EQUIDENT IS CURRENTLY BEING SET Up.

AT THIS POINT, THE CAUSE OF THE TURE RUPTURE IS STILLO UNKNOWNg HOWEVER, THE EVIDENCE SO FAR DOES NOT SUSGEST A6

GENERIC FAILURE MECHANISM.

THE RECOVERY EFFORT IS DEING COORDINATED BY A TECHNICAL
REVIEW GROUR COMPOSED OF REPRESENTATIVES FROM VENDORS, STEAM
GENERATOR CONSULTANTS, UTILITY PERSONNEL, AND TE ELECTRIC
DOWER RESEARCH INSTITUTE. THIS BROUP WILL REVIEW TE
TECHNICAL FINDINGS RESULTING FROM THE EVENT AND MAKE
RECOMMENDATIONS FOR THE INDUSTRY AS APPROPRIATE.

CURRENT PLANS CALL FOR UNIT 1 TO BE RETURED TO SERVICE BY
MID-APRIL.

INFORMATION CONTACT: J.S. REESIDE (704) 875-4182

|

|

.

O
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TH04 RCS LEAK, HOT LEG (HIGH)

1 TYPE: GENERIC, NRVI 0-540,000 GPM @ 2235 PSID ,

i

A) LOOP A
'

B) LOOP B >

C) LOOP C
'

D) LOOP D
;

'
; CAUSE: PIPE RUPTURE @ HOT LEG RX VESSEL NOZZLE (NOTE: ONLY ONE RCS
j LEAK MAY BE ACTIVE AT ANY ONE TIME)

i

REF: M-60 SHEET 1B ;

J

,
-

iPLT STA: 100% REACTOR POWER -

j'

; EFFECTS: INSERTING THIS MALFUNCTION CAUSES A RAPID LOSS OF MASS
| INVENTORY FROM THE REACTOR COOLANT SYSTEM. PZR PRESSURE AND
; LEVEL DECREASE RAPIDLY, WHILE THE CONTAINMENT PRESSURE,
; - TEMPERATURE, RADIATION LEVELS, AND SUMP LEVELS INCREASE. A
' REACTOR TRIP, SAFETY INJECTION, AND SUBSEQUENT SAFEGUARDS

ACTUATIONS OCCUR DUE TO THE LOW PZR PRESSURE AND/OR HIGH-

j CONTAINMENT PRESSURE. CONTAINMENT SPRAY AND A MAIN STEAM
LINE ISOLATION ACTUATE ON INCREASING CONTAINMENT PRESSURE.

AS REACTOR COOLANT PRESSURE DECREASES, THE SAFETY INJECTION
PUMPS DISCHARGE BORATED WATER INTO THE REACTOR FROM THE
RWST, FOLLOWED BY THE SI ACCUMULATORS, THEN FROM THE RHR |

'

SYSYEM. THESE SOURCES WILL FLOOD THE REACTOR VEREL UNTIL THE
OPERATOR IS REQUIRED TO LINE-UP FOR LONG TERM CORE COOLING.

MALFUNCTION SEVERITY CAN ONLY BE INCREASED, AND THE
'

SIMULATOR MUST BE RESET TO RETURN THE REACTOR COOLANT
SYSTEM TO NORMAL OPERATION.

EVENTS: NONE.

O
5



. .

TH05 RCS LEAK, HOT LEO (MEDIUM)

TYPE: GENERIC, NRVI 0-500 GPM @ 2235 PSID

*

A) LOOP A
B) LOOP B
C) LOOP C
D) LOOP D

CAUSE: PIPE RUPTURE @ HOT LEG RX VESSEL NOZZLE (NOTE: ONLY ONE RCS
LEAK MAY BE ACTIVE AT ANY ONE TIME)

REF: M-60 SHEET IB

PLT STA: 100% REACTOR POWER -

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A LOSS OF REACTOR COOLANT
INVENTORY TO THE CONTAINMENT ATMOSPHERE AT THE SELECTED

D SEVERITY. CONTAINMENT PRESSURE, TEMPERATURE, SUMP LEVELS,

h AND RADIATION LEVELS INCREASE AT A RATE DEPENDENT ON
SELECTED SEVERITY. PZR LEVEL WILL DECREASE AS THE MALFUNCTION
SIZE IS INCREASED AND AS THE SYSTEM LEAKAGE EXCEEDS THE TOTAL
MAKEUP CAPACITY OF THE CHARGING SYSTEM. PZR PRESSURE AND
LEVEL DECREASE WILL DECREASE FASTER CAUSING LETDOWN
ISOLATION, AND EVENTUALLY A LOW PZR PRESSURE OR OTDT REACTOR
TRIP, FOLLOWED BY A SAFETY INJECTION ON LOW PZR PRESSURE.

THE CHARGING SYSTEM WILL EXHAUST THE VCr WATER SUPPLY, THEN
SWITCH TO THE RWST RESULTING IN THE BORATION OF THE REACTOR
COOLANT SYSTEM UNLESS AN SI OCCURS FIRST.

MALFUNCTION SEVERITY CAN ONLY BE INCREASED, AND THE
SIMULATOR MUST BE RESET TO RETURN THE REACTOR COOLANT
SYSTEM TO NORMAL OPERATION.

EVENTS: NONE.

O
6
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TH06 RCS LEAK, COLD LEG

TYPE: GENERIC, NRVI 0-540,000 GPM @ 2235 PSID
,

A) LOOP A j.

B) LOOP B '

C) LOOP C
D) LOOP D

:

CAUSE: PIPE RUPTURE @ COLD LEG RX VESSEL NOZZLE (NOTE: ONLY ONE
i RCS LEAK MAY BE ACTIVE AT ANY ONE TIME) |

REF: M-60 SHEET IB

PLT STA: 100% REACTOR POWER .

<

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A LOSS OF REACTOR COOLANT
INVENTORY TO THE CONTAINMENT ATMOSPHERE AT THE SELECTED

; g~ SEVERITY. CONTAINMENT PRESSURE, TEMPERATURE, SUMP LEVELS,
j( AND RADIATION LEVELS INCREASE AT A RATE DEPENDENT ON THE
. SELECTED SEVERITY. PZR LEVEL WILL DECREASE AS THE MALFUNCTION
| SEVERITY IS INCREASED. PZR PRESSURE AND LEVEL DECREASE WILL
| DECREASE FASTER CAUSING LETDOWN ISOLATION, AND EVENTUALLY A
i LOW PZR PRESSURE REACTOR TRIP OR OTDT REACTOR TRIP, FOLLOWED
i BY A SAFETY INJECTION ON LOW PZR PRESSURE.

THE CHARGING SYSTEM WILL EXHAUST THE VCT WATER SUPPLY THEN
SWITCH TO THE RWST RESULTING IN THE BORATION OF THE REACTOR

j COOLANT SYSTEM UNLESS AN SI OCCURS FIRST.
'

MALFUNCTION SEVERITY CAN ONLY BE INCREASED, AND THE
SIMULATOR MUST BE RESET TO RETURN THE REACTOR COOLANT
SYSTEM TO NORMAL OPERATION.

4 1

EVENTS: 1) LER 20-02-88-032

:

! ;
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(4) Unit 2 Snutdown cue to RC5 learJge in encess of Technical specification Limits.
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CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE { CAUSE SYSTEM COMPONENT MANUFAC. REPORTABLE ygTURER To NP80s 7tjett TO NP90$_ /,g /gs; )X A IB fl il VI * Al 41 Il 5 Yet / l I | | | | | // /// i
1 i l | I I I f I I I i i l i N##N//

SUPPLEMENTAL REPORT EXPECTED (141 Expected Month i Day I vear
s

)lYesfifvet.
Submission
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f__ ABSTRACT (Limitto1400 spaces,i.e,approximatelyftfteensingle-spacetypewrittenlines)(16)

At 1320 on Decemoer 14 1988 a Reactor Coolant System (RCS) Leak Rate Surve'11ance was initiated as a
result of a suspected RCS Leak. At 1600 Unit 2 Containment (outside the missile carrier) and the
Auxtltary But1 ding were visually inspected for leaks. At 1604 the RCS Leak Rate calculation was
completed indicating an unidentified RCS Leakage of 2.95 gallons per minute (gom) which is greater than
the Technical specification Limit of I gpm. At 1635 water was observed inside the missile barrier.

- Preparations were made f or an orderly 4hutdown of Unit 2. At 2000 Reactor Power was stabilized at 30.6*.
(150 Me) to allow entry into the missile barrier. At 0429 on Decemeer 15, 1988 the leak was isolateo b/
clostng the RCS Loop "B" RTO Bypass Mantfold Isolation valves. At 0857 a new RCS Leak Rate Surveillance
was completed indicating an RCS unidentified leak rate of 0.51 gom. The cause of this event was
subsequently determined to be a result of packing leaks on instrument isolation valves 2RC0288 and
2RC0298. The corrective actions were to repack Instrument 1solatton valves 2RC0285 and 2RC0298. There
have been no previous reportable occurrences of completing a reactor shutdown due to exceeding the RCS
Leakage Limits as a result of valve packing leakage.

.
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tictystr 'EvtNT REM #f FLED) TEXT CONffNUS.ft0M
raCILITY NaME (1) 00C(CT NUMBER (2) __tER NUMatR f61

Fem Reg 2.L

Year
_. pue f11

Braidwood /g Sequential g Revisionb Number n/ ___Numcer,

oIs1010 10 ! .11 sf 7 aiB - 0l112 - D1 0 of 2 cr qL]V TEAT
Energy Industry Identific.ition System (Ett$) coces are identified in the text as (xx]

A. PLANT CONDITIONS PRIOR TO EVENT

Untt: Braidwood 2: Event Date: Decemeer 14 1988: Event Time: 1320:
Mode: 1 - Power Operation: Rx Power: 90%:

RCS (AB] Temperature / Pressure: 580 degrees F/ 22a0 pstg

8. DESCRIPTION OF EVENT:

At 1320 on December 14 1988 a Reactor Coolant System (RCS) (aB] Leak Rate Surveillance was initiated as 4
result of a suspected RCS leak. Indications of the RCS leak included a decreasing volume Control Tank (VCT)
(Cl] level, increased Containment Sumo (RF) (bat] flow, and increased acttwity on 2PRl1J (PR) (11.] Unit 2
containment Atmosphere Radiation Monitor.

At 1600 an inspection team entered Unit 2 Containment to visually inspect for leaks outside the misstle
barrier.

Additionally, an inspection of the Auxiliary Butiding was performed to check for any sources ofleakage.

At 1604 the RCS Leak Rate calculation was completed indicating an unidentified RC5 leakage of 2.95 gallens
per minute (gpm). The Technical Specification Limit for RCS unidentified leakage is 1 gom. At 1635 Unit 2
Control Room was nottfted that water was observed inside the missile barrier ey the Unit 2 Containment
tnspection team.

As a result of exceeding the,11mit for unidentified RCS leakage. I.tmiting Conditton for Operation Action
Requirement (LCOAR) 2Bw05 4.6.2-14. Reactor Coolant System - Operattonal Leakage, was entered effective 1320
on December 14 1988. Preparations were made for an orderly shutdown of Unit 2 in accordance with
2BwGP 100-4. Power Descenston. At 1720. a power reduction cf Unit 2 was initiated.

At 1726 a Generating Station Emergency Plan (GSEP) Unusual Event was declared.

At 2000 Reactor Power was stabtitzed at 30.67. (350 MWe) to allow entry into the missile carrier.
.

At 2100, while at 30.6?. reactor power a containment inspection team entered Unit 2 Containment Missile
Barrter in an attempt to identify the source of leakage. It was determined that a leak existed in the RCS
loop "B" Resistance Temperature Detector (RTO) Bypass Manifold.

At 2119 the shutdown of Unit 2 re-conenenced until Mode 3 was subsequently entered at 2311.

At 0241 on December 15. 1988 Operations personnel entered Unit 2 Contatnment for RCS leak identification and
isolation. At 0429. the Shtft Foreman reported that the leak appeared to be from the 2FE-427 RfD Bypass
Manifold Flow Element and was tsolated by closing the "B" RTO Sypass Montfold Isolation valves.

At ud57 a new RCS Leak Rate Surveillance was completed indicating an RCS unteentified leak rate of 0.51 som.
At 0945 LCDAR 2Bw05 4.6.2-14 was exited and the GSEP Unusual Event was terminated.

The appropriate NRC nottfication via the ENS phone system was made at 1729 on Decemeere 14 1988 pursuant to

( 10CFR50.72(b)(1)(t).
\

This event is being reported pursuant to 10CFR50.73(a)(2)(1) - The completion of any nuclear plant shutcown
required by the plant's Technical Specifiction's.

2420m(010589)/24
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_ LICENSEE EVENT REPORT (LERI TEXT EONTINUATION Form Pev 2.q_y (ACILITY NAME (1) DOCKET NUMBER ?2) LER NUMBER f61 Paae (3)
Year /j,/ Sequential /// Revision/_//,/j Braidwood ///jjj

Number Nurbet
0 | 5 l 0 1 0 1.0_ Q Q l 7 8I8 Ol312 - 01 0 _QL3. .Or of 3

-

. w. f Energy Industry Identification System (E!!$) codes are identified in the text as (xx]

C. CAUSE Of EVENT:

The cause of this event was subsequently determined to be a result of packing leaks on instrument
isolation valves 2RCO288 and 2RC0298 "RCS Loop 28 RTD Loop riow Instrument Isolation Valves".

D. SAFETY ANALY$1$:

This event had no effect on the safety of the plant or the public. All systems operated as designed.
U?on determination that an unidentified RCS Leak Rate of greater than 1 gpm existed. Unit 2 was promptly
shutdown in accordance with Technical Specification Requirements. The leakage was within the Chemical
and Volume Control System makeup capability.

E. CORRECTIVE ACTIONS:

The lunediate corrective actions included performing an RCS Leak Rate Survel11ance to quantify the -

leakage, walkdowns to determine the source of and isolate the leak, and an' orderly shutdown of Unit 2 in
accordance with the Technical Specifications.

The long tens corrective actions were to repack Instrument isolation valves 2RCO288 and 2RC0298.

t. PREVIOUS OCCURRENCES:

There have been no previous reportable occurrences of completing a reactor shutdown due to exceeding the
RC$ leakage 11mits as a result of valve packing leakage.

G. COMPONENT FAILURE DATA:

Manufacturer Nomenclature Model Number HrG Part Number

Anderson Greenwood & Co. Isol Valve M5YS-468C-N NO2-8255-593

.

%
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TH07 REACTOR VESSEL FLANGE LEAK

TYPE: DISCRETE, RV 0-75 GPM @ 2235 PSID
!

.

CAUSE: INNER O-RING FAILURE

REF: M-60 SHEET IB
M-2060 SHEET 5

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE REACTOR VESSEL FLANGE
O-RING TO FAIL. THE RATE OF LEAKAGE TO THE REACTOR COOLANT
DRAIN TANK WILL BE DETERMINED BY THE SELECTED SEVERITY AND
WILL BE INDICATED BY AN INCREASED TEMPERATURE ON ITI-401
(IPM05J). ANNUNCIATOR 14-E5 "RX VESSEL FLNG LEAKOFF TEMP HIGH"
ACTUATES. THE MASS LOSS TO THE REACTOR COOLANT DRAIN TANK
WILL RESULT IN VCT LEVEL DECREASING AT A RATE PROPORTIONAL TO
THE INPUT SEVERITY. THE CHARGING SYSTEM WILL MAKEUP MOREO FREQUENTLY DUE TO THE LOSS.

EFFECTS OF THIS MALFUNCTION CAN BE MITIGATED BY DELETING THE
MALFUNCTION.

EVENTS: NONE.

O
8
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TH08 RCS FUEL ELEMENT FAILURE

TYPE: DISCRETE, NRVI 0-10% CLADDING FAILURE

CAUSE: CLADDING FAILURE

REF: SYSTEM DESCRIPTION

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A RELEASE OF FUEL INTO THE
REACTOR COOLANT. THE MAJOR INDICATIONS WILL BE INCREASED
RADIATION READINGS ON THE LETDOWN LINE GROSS FAILED FUEL
MONITOR. OTHER SYSTEM RADIATION MONITORS THAT COME IN .
CONTACT WITH REACTOR COOLANT WILL ALSO SHOW AN INCREASE IN
ACTIVITY DEPENDENT UPON THE SEVERITY LEVEL.

MALFUNCTION SEVERITY CAN ONLY BE INCREASED, AND THE
SIMULATOR MUST BE RESET TO RETURN THE REACTOR COOLANT

'v SYSTEM TO NORMAL OPERATION.

EVENTS: NONE.

O
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l

TH09 RTD MANIFOLD FAULTY FLOW CONDITIONS

TYPE: GENERIC, RV 0-100 % (100% = FULLY CLOSED VALVE)

A) LOOP 1
B) LOOP 2 |

C) LOOP 3
D) LOOP 4 l

|
-

CAUSE: 1RC8074( ) CLOSED

REF: M-60 SHEET 1 A
M-60 SHEET 2
M-60 SHEET 3
M-60 SHEET 4

.

PLT STA: 100% REACTOR POWER

A EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE RTD MANIFOLD RETURN
VALVE TO BE THRO 1TLED CLOSED ALLOWING A SELECTED AMOUNT OF
MANIFOLD FLOW. AT HIGHER SEVERITIES (VALVE ALMOST CLOSED) A
LOWER FLOW RATE WILL CAUSE THE RTDs TO READ RELATIVELY
COLDER TEMPERATURES. THIS IN TURN WILL CAUSE ERRONEOUS
SIGNALS TO THE Tave. AND AT CIRCUITS. LOOP Tave AND LOOP AT
DEVIATION ANNUNCIATORS ACTUATE FOR THE SELECTED LOOP.

MALFUNCTION REMOVAL RESTORES THE RETURN VALVE TO ITS
NORMAL POSITION.

EVENTS: NONE.

'

O
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TH10 PZR SPRAY VALVE FAILURE

TYPE: GENERIC, RV 0-100 %

A) 1RY455B
B) 1RY455C

CAUSE: SPRAY VALVE CONTROLLER (IPK-455B/C) AUTO FAILURE

REF: M-60 SHEET 5

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED PRESSURIZER |
SPRAY VALVE TO FAIL. THE VALVE POSITION AND FLOW RATE INTO THE j

'

PRESSURIZER WILL BE DETERMINED BY THE SELECTED SEVERITY.
PRESSURIZER PRESSURE WILL DECREASE AT A RATE PROPORTIONAL TO
THE SELECTED SEVERITY. AS MALFUNCTION SEVERITY IS INCREASED,

O THE RATE OF DECREASE OF PRESSURIZER PRESSURE WILL INCREASE.
THE PRESSURIZER HEATERS WILL ENERGIZE IN AN ATTEMPT TO
RECOVER PRESSURIZER PRESSURE. ANNUNCIATOR 12-Al "PZR PRESS
LOW RX TRIP STPT ALERT" ACTUATES AT 1885 PSIO. 2/4 LOGIC CAUSES
ANNUNCIATOR 11-C3 "PZR PRESS LOW RX TRIP" ACTUATION. WHEN
PRESSURIZER PRESSURE DECREASES BELOW 1829 PSIG, ANNUNCIATORS
12-B1 "PZR PRESS LOW", AND 11-C1 "PZR PRESS LOW SI/RX TRIP" (2/4
LOGIC) ACTUATE, AND A SAFETY INJECTION SIGNAL WILL BE
GENERATED. 4

MALFUNCTION REMOVAL WILL RESTORE THE FAILED PRESSURIZER
SPRAY VALVE TO NORMAL.

EVENTS: NONE.

!

O
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TH11 PZR POWER OPERATED RELIEF VALVE FAILURE

TYPE: GENERIC, RV 0-100 %

A) 1RY455A
B) 1RY456

CAUSE: SPRING FAILURE (STICKS ON LOSS OF AIR OR PWR)

REF: M-60 SHEET 5

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED PRESSURIZER
PORV TO LEAK TO THE PRT. THE RATE OF MASS TRANSFER TO THE
PRESSURIZER RELIEF TANK AND PORV OPENING WILL BE DETERMINED
BY THE SELECTED SEVERITY. ANNUNCIATORS 12-B2 "PZR PORV OR SAF
VLV OPEN", AND 12-C6 "PZR PORV DSCH TEMP HIGH" ARE ACTUATED

/] WHEN THE VALVE OPENS. THE INCREASED TEMPERATURE IS INDICATED
L/ ON ITI-463 (IPM05J). PRT PRESSURE (1PI-469), TEMPERATURE (ITI-468), AND

LEVEL (ILI-470) INCREASE AT A RATE PROPORTIONAL TO THE SELECTED
SEVERITY. PRESSURIZER PRESSURE AND LEVEL WILL DECREASE AS THE
STEAM LEAKS BY THE PORV TO THE PRT. THE PRESSURIZER HEATERS
WILL ENERGIZE IN AN ATTEMPT TO RECOVER THE DECREASING
PRESSURIZER PRESSURE. AS MALFUNCTION SEVERITY INCREASES, THE
RATE OF MASS LOSS FROM THE PRESSURIZER WILL INCREASE.
ANNUNCIATOR 12-Al "PZR PRESS LOW RX TRIP STFT ALERT" ACTUATES.
2/4 LOGIC CAUSES ANNUNCIATOR 11-C3 "PZR PRESS LOW RX TRIP"
ACTUATION AT 1885 PSIG. WHEN PRESSURIZER PRESSURE DECREASES
BELOW 1829 PSIG, ANNUNCIATORS 12-B1 "PZR PRESS LOW", AND 11-C1
"PZR PRESS LOW SI/RX TRIP"(2/4 LOGIC) ACTUATE, AND A SAFETY<

INJECTION SIGNAL WILL BE GENERATED.
.

ANY ATTEMPT BY TIIE OPERATOR TO CLOSE THE AFFECTED PORV,
WHILE THE MALFUNCTION IS ACTIVE, IS UNSUCCESSFUL. THE OPERATOR
MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION BY CLOSING
THE ASSOCIATED PORV BLOCK VALVE.

MALFUNCTION REMOVAL RESTORES THE FAILED PORV CONTROLLER TO
NORMAL.

EVENTS: NONE.

12
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4

:

,

i

TH12 PZR SAFETY VALVE FAILURE

TYPE: GENERIC, NRVI 0-100 %

A) 1RY8010A -

B) 1RY8010B
j C) 1RY8010C
,

CAUSE: MECHANICAL FAILURE
,

| REF: M-60 SHEET 5

PLT STA: 100% REACTOR POWER
|' |

-

,

*

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED PRESSURIZER
. SAFETY VALVE TO LEAK TO THE PRT. THE RATE OF MASS TRANSFER TO
I THE PRESSURIZER RELIEF TANK AND SAFETY VALVE OPENING WILL BE

DETERMINED BY THE SELECTED SEVERITY. ANNUNCIATOR 12-D6 "PZRi

SAP RLF DSCH TEMP HIGH" IS ACTUATED WHEN THE VALVE OPENS. THE.

INCREASED TEMPERATURE IS INDICATED ON ITI-464/465/466 (IPM05J). PRT,

PRESSURE (1PI-469), TEMPERATURE (1TI-468), AND LEVEL (ILI-470)4

: INCREASE AT A RATE PROPORTIONAL TO THE SELECTED SEVERITY.
PRESSURIZER PRESSURE AND LEVEL WILL DECREASE AS THE STEAM>

LEAKS BY THE SAFETY VALVE TO THE PRT. THE PRESSURIZER HEATERS
WILL ENERGIZE IN AN ATTEMPT TO RECOVER THE DECREASING'

: PRESSURIZER PRESSURE. AS MALFUNCTION SEVERITY INCREASES, THE
: RATE OF MASS LOSS FROM THE PRESSURIZER WILL INCREASE. P-11 IS AT
i 1930 PSIG, AND ANNUNCIATOR 12-Al "PZR PRESS LOW RX TRIP STIT

ALERT" ACTUATES AT 1885 PSIG. WHEN PRESSURIZER PRESSURE
DECREASES BELOW 1829 PSIG, ANNUNCIATORS 12-B1 "PZR PRESS LOW",4

AND 11-C1 "PZR PRESS LOW SI/RX TRIP" (2/4 LOGIC) ACTUATE, AND A
SAFETY INJECTION SIGNAL WILL BE GENERATED.

|

THE SEVERITY OF THIS MALFUNCTION CAN ONLY BE INCREASED, AND
THE SIMULATOR MUST BE RESET TO RESTORE TO NORMAL.

:

EVENTS: 1) LER 06-01-86-023
.

$
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Title (a) INSTALLATION OF A DEFECTIVE PRE 55URIZER SAFETY VALVE DUE TOo| si of al o| al gl 4! | er| 61*

PER50NNEL ERROR 5_rvent Data fst ' tre " " r fEldenth Day Year Year Renart Date f71
}/j/j/5eguenttal///Reviston

'

/ other Facilitiet Inyn1ved ( AlMonth ' Day Year _ Facilits Names ' onekst kunnerfst
// M W ^r ,/,/,/ h+r

__

_al 7 il a al E al a aI2is aie 0 18 1 15 8I6
maar~~

el sl of of of I f~~

OPERAT!aG ' of si of of of I |
f rhri $ __

ena er sunre af the fallamina) till1 i

POWER 20.442(b) 29.e95(c) L '50.73(a)(2)(tv) L,,,, ' 73. 71( 0 )LEVEL 20.405(a)(1)(t) 50.36(c)(1) le.73(a)(2)(v)20.405(a)(1)(tt) 50.36(c)(2) 73.71(c)a!e|eftai _
, , , _,,

50.73(a)(2)(vt1)i _ 20.405(a)(1)(itt) .,L SO.73(a)(2)(1) , _ Other (Spectfy
54.73(a)(2)(vitt)(A)28.485(a)(1)(tv) 50.73(a)(2)(11) in Abstract

, ,_ 28.405(4)(1)(v) St.73(a)(2)(vitt)(3) below and in
-

_ 54.73(a)(2)(it1),
58.73(a)(2)(m) Text)

Name Lirrastr contact rom furt tre f121
D. St. Clair. Assistant Superintendent Werk Planning. Ent. _ trtrauner utmare2288 aggA COBE !

casentrts our timr ran raru cW ht FAttler attrafers fu furt trai flit 21 11 al .I sf 41 411
a11 1E

CAUSE SYSTEM ' COMPONENT MamuPAC- REPORTASLE / CAUSE SYSTEM C#FORENT MahUFAC- REPORTAsLE

-

,tw to apent /_A A| t | | El V fl fl 11 A _

tumre e
Y to =t '

I I I i l i i I 't i I i i l i I

I I | | | | | #,-

suePtihi-fat arpaar trPrette ftal '

Espected Month I Day f Yeat

O ABSTRACT (Lielt te 1440 spaces, t.o. apprestastely fif teen single-space typewritten Itnes) (le)
lYee f tr vee, cammista trarciin es==tsstem naft) YIna

Substsa1en

Sate W |,jg,

On July 17. 1986
with the teacter Coelant System (RCS) [AB] at 1750 psig

recently installed pressurtaer safety valve precluded a further RCS pressure increas, excessive seat leakage of a

was declared inoperable and the plant placed in Cold Shutto,sn en July 18e. The safety valve

the defective valve revealed that the disc insert ( a seating surface) was. 1986. Removal and disassemoly of
missing.

The rest cause of the defective valve insta11atten was a sortes of personn lvalve testing in Octeter of 1945. e errors that occurred during
f ailed te verify that the serial austers Itsted in the test package match d thThe estatenance and gua11ty control personnel involved in the testing
The working envtrennent to the Not Shop centributed to the personnel errorse ese en the tested component.

event was the lack of storage factitties for contaminated equipment that is acceptable for useAlso centributing to this.

.

Maintenance Department meetings util to conducted to itscuss this event
required to aestatstratively elese out work packages more empeettieusly. Maintenance Departments will be

.

he'ing constructed to fact 11 Late the storage of contaminated egutpment that has been deemedSeveral secure storage cages are
use.

acceptable for
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TH13 PZR LEVEL DETECTOR REFERENCE LEG LEAK

!

| TYPE: GENERIC, NRVI 0-8 GPM

| A) ILT459 ( AFFECTS PT-455 ALSO )
| B) ILT460 ( AFFECTS FT-456 ALSO )

I

C) iLT461 ( AFFECTS IT-457 & 458 )

CAUSE: LEAK IN REFERENCE LEO

REF: M-60 SHEET 5
M-2060 SHEET 6

PLT STA: 100% REACTOR POWER
'

l

EFFECTS: INSERTING THIS MALFUNCTION CAUSES LEAKAGE OF REACTOR |
COOLANT TO THE CONTAINMENT ATMOSPHERE FROM THE PRESSURIZER '

LEVEL DETECTOR REFERENCE LEG TAP. THE RATE OF MASS LEAKAGE
WILL BE DETERMINED BY THE SELECTED SEVERITY. CONTAINMENTO TEMPERATURE AND PRESSURE, AIRBORNE ACTIVITY LEVELS, AREA
RADIATION LEVELS AND SUMP LEVELS WILL INCREASE DEPENDENT
UPON THE SELECTED SEVERITY. INDICATED PRESSURIZER PRESSURE
WILL DECREASE AT A RATE PROPORTIONAL TO THE INPUT SEVERITY.
INDICATED PRESSURIZER LEVEL WILL READ AT A HIGHER LEVEL THAN
ACTUAL LEVEL. CONTROL FUNCTIONS WILL RESPOND ACCURATELY TO
THE FAILURE. ANNUNCIATOR 12-A3 "PZR LEVEL HIGH RX TRIP SETPT
ALERT" ACTUATES.

THE SEVERITY OF THIS MALFUNCTION CAN ONLY BE INCREASED, AND
THE SIMULATOR MUST BE RESET TO RESTORE TO NORMAL.

EVENTS: NONE. .

|
:

;

O
14
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TH14 PZR RELIEF LINE RTD FAILURE

|
TYPE: GENERIC, RV 50-400'F

A) ITE0463 (PORV'S)
B) 1TE0464 (1A SAFETY VALVE)
C) ITE0465 (IB SAFETY VALVE)
D) ITE0466 (1C SAFETY VALVE)

CAUSE: RTD FAILURE

REF: M-60 SHEET 5
M-2060 SHEET 9

'

PLT STA: 100% REACTOR POWER -

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED PRESSURIZER
RELIEF LINE RTD TO FAIL. THE VALUE OF THE RTD OUTPUT WILL BE
DETERMINED BY THE SELECTED SEVERITY. IF THE SELECTED SEVERITYO IS GREATER THAN THE INITIAL VALUE, THE APPARENTLY INCREASED-

RTD OUTPUT WILL BE INDICATED ON THE ASSOCIATED METER, ITI-
463/464/465/466 (1PM05J). ANNUNCIATOR 12-C6 "PZR PORV DSCH TEMP
HIGH" OR ANNUNCIATOR 12-D6 "PZR SAF RLF DSCH TEMP HIGH"
ACTUATES. IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL
VALUE, THE FALSE RTD OUTPUT COULD HIDE AN ACTUAL LEAKING
VALVE CONDITION.

MALFUNCTION REMOVAL WILL RESTORE THE FAILED RTD TO NORMAL.

EVENTS: NONE.

!

!

:

!

O !

15
i

. . . . . _ _ _ .- ___.



THIS RCS WIDE RANGE RTD FAILURE

TYPE: GENERIC, RV 0-700 F l
|

A) ITW413A |
B) 1TW413B |

l

C) 1TW423A
D) 1TW423B
E) 1TW433A
F) 1TW433B
0) 1TW443A
H) ITW443B

i

CAUSE: RTD FAILURE

REF: M-2060 SHEET 3 .

20E-1-4030 RC22

PLT STA: RH SYSTEM IN OPERATION ,

O
EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED RTD TO FAIL TO

THE SELECTED SEVERITY AS INDICATED ON THE ASSOCIATED METER
AND RECORDER. ATTEMITING TO OPEN AN ISOLATED COLD LEO LOOP
ISOLATION STOP VALVE WITH EITHER OF THE ASSOCIATED LOOP HOT OR
COLD LEO RTDS' FAILED AT GREATER THAN A 20 'F DIFFERENCE, WILL
NOT COMPLETE THE PERMISSIVE CIRCUIT TO OPEN THE VALVE. THIS
ASSUMES THAT ALL OTHER REQUIRED CONDITIONS HAVE BEEN MET.
OPERATION OF THE PZR PORV IN ARM LOW TEMP MAY ALSO BE
AFFECTED.

MALFUNCTION REMOVAL RESTORES THE SELECTED RTD TO NORMAL
OPERATION.

.

EVENTS: 1) DVR 20-01-89-133
2) DVR 06-01-88-064

O
16
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DEVIATION REPORT

DVR NO. [h/[20 - 1 89 133- -

STA UNIT YEAR NO.m PART1_| TITLE OF DEVIATION Fem Rev 2.0
18 W/R RTD slowly falling high. OCCURRED

08/30/89 _q$40
SYSTEM AFFECTED

PLANT STATUS AT TIME OF EVENT
TESTINGRCS MODE 1 POWERf%L 47

WORK REQUEST NO. | |"$ [ xJ
NO

DESCRIPTION OF EVENT

18 W/R RTD has been slowly falling high on 08/30/89 at 0640 the IB W/R RTD had exceeded the
acceptance criteria for Remote Shutdown Nonitoring Tech Spec survelliance 18w05 3.3.5-1.

POTENTIALLY SIGNIFICANT EVENT PER NSD DIRECTIVE A-07 YES NOg g gy g
10CFR50.72 NRC RED PHONE | |

NOTIFICATION MADE | | |X | I*

TIE '
RESPONSIBLE SUPERVISOR

PART2| OPERATING ENGINEER'S CONNENTS DATE

LC0AR entered.

O

| X -- |
NOTIFICATION N/A

30 DAY REPORTA8LE/10CFR
REGION III DATE TIME

| | 5 DAY REPORT PER 10CFR21 '' '
NSD DATE TIME

ANNUAL /SPECIAL REPORT REQUIR G
CECO CORPORATE NOTIFICATION NADE

A.I.R. 8 IF ABOYE NOTIFICATION IS PER 10CFR21

L.E.R. # TELECOPY N/A

Ceco CORPORATE OFFICER DATE TIMEPRELIMINARY REPORT

COMPLETED AND REVIEWED Paul Smith 08/31/89
OPERAYING ENGINEER QATE >

INVESTIGATION REPORT & RESOLUTION .

ACCEPTED BY STATION REVIEW //sedi /# */d8M

.

RESOLUTION APPROVED AND
. .

AUTHORIZED FOR DISTRIBUTION
- k #k

SfATIONM4hAGp OATE
v5176 (Fona 15-52-1) 11-20-85

2878m(101089)
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DEVIATION INVESTIGATION REPORT.#

WIDE RANGE T
COLD LOOP FAILED HIGH g

EVENT DATE ! L
! '

_

DIR NUPGRE!L_
"_

lp tE) NTH _ DAY YEAR _ _STA UNf1XEAR

I i

I//'SEQUENTIALI
1

!_ REPORT DATE -IDEl 0 L2 |
,

fb // ' REVISION ~

OPE W M I
NUPSER__h

' _

NupeER_ t$t@ JAY ! YEAR
;_01 4 11 $1 al 8 01 6 of 1| 81 e,

, 1

1 1

016141 POWER 1
t

-

052788,-

Ol0 . 1NAPE 3 g 3 3 LEVEL
'

CO ENFOR TH!S DIR ; i 3, y

\
_ Warren Walter. Aust.

C
TELEPHONE NUPSER

jTech Staff t
AREA CODE 'y ytter

Ext. 2106
' _

_CAUSEI SYSTEN' CONPONENT' MANUFAC. COMPLETE Opie LINE FOR EACH CONPONEN_

i8|1151 _|!1

EA LORE DESCRIBED IN THf$ REPORT 2 1 3 1 4 | - | ()_1 1I REPORTA8LE t

TURER__
1

CAUSE t SYSTEMITO NPRDS _K JlC Rl il DI Wil 12 10
_

CG a vNENT ' MANUFAC-
_

I
Rt.

Y TURER I| ; i l I l I I
_

_ l l l l | | |
T0_NPRys _

_
,

i
_

SUPPLEMNTAL REP 0e7 EXPEETED
i

i l I l l
I I l

_

1

)$1YEStifvan. _ , tD!tTH I day
' YEAR [camalete EXPECTED stat!$$10N GATO $UBNIS$10NTEXT

,

I ND

l -i
1

A.

PLANT Cne rTIONs PRIOe TO EVENT:
!

Event Date/ Time _ 4/15/as /__ 2100
Unit 1 N00E 1__ - Jower onorationn -r

I _ Rm Power 33%
.

Unit 2 NODE _tila _

. RCS [AS) Temperature / Pressure |
N/A

_Mormal Oneratino_Rn Power N/A8.
DESCRIPTION OF EVENT: RCS (AB) Temperature / Pressure _

N/A

At 2300 en 4/15/88, the Unit i licens d
_

Tg,jg Indicator (171-4238) Nuclear Station Operator (N50) noticed th t
e

was trending upwards with timewas reading hi h
The Unit 1 N50 entered LC0AR 1805 3.3 5 la a dg er than the other three by approximately 25'Fthe 18 Wide Range

a
Request (NWR) .

855090
result of this event. to investigate and The indication.

repair the problem. generated Nuclear Work
. - n

contributed to this event.There were no systems or components inoper blNo safety system actuations occurred as aa

e at the time of this event whichC.
CAUSE OF EVEN_T:

The cause of the increasing temperature d ift
cause of the lead opening is indeterminate

was the failure of one of four leads ITE RC0Z38
r

.

The root.

L -

(( 0001RI

_I
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DEVIATION INVESTIGATION REPORT TEXT CONTINUATION
' TITLE

' DIR Hl#eER PAGE

SEQUENTIAL REVISION
IB WIDE RANGE TCOLD LOOP FAILED HIGH "" "

01 6 01 1 81 B 01614- 0l0 2 0F 012
-

TEXT

)
D. SAFETY ANALYSIS:

Plant and pubile safety were not affected by this failure.
The 423 Wide Range Cold Leg Temperature Loop is )one of four channels.

The other three instrument loops were functioning normally. Each Wide Range Cold
Leg Temperature Loop supplies an input to the Loop Stop Valve Opening logic for its respective RCS loop.
and to the Cold Over Pressurization System Circuitry which actuates Pressurizer Power Operated Relief
Valves (PORV).

At the time of occurrence, the loop stop valves were out of service (005) open. i

plant operating in Mode 1, the input from the Cold Over Pressurization System Control to the PORV circuit
With the

is inhibited.
Thus, this incident affected only the temperature monitoring and did not affect normal plantoperation.

Had plant conditions required the Cold Over Pressurization System to be Inservice at the time
of this event, Reactor Coolant Pressure would not have exceeded the PORY setpoint as at least one PORV
would have remained operable. (One PORV uses Tg,g circuitry).

E. CORRECTIVE ACTIONS:
-

The Resistance Temperature Device (RTO) ITE RC0230 was found to have one of four leads open.
4

1

Three I
normally used, therefore, the defective and remaining good leads were interchanged and the RfD placee oat,in service.

NWR B5516) was generated to replace the RTO during the next outage.

F. PREVIOUS OCCURRENCES:

There have been 2 previous occurrences due to failed RfDs on Wide Range Channels. DVR 6-2-87-049 was I

written for a failed RTD due to an indetermined cause on the 2A TCold channel. DVR 6-2 57-010 was
written for a failed RTO du'e to unknown cause on the 20 THot channel. In additten, a narrow-range RTD
failure was attributed to a poor spilce connection (LER 87-001) which is considered an unrelated cause.

-

DVR NUPSER IIIL[

6-2-87-010 Failure of Wide Range THet RfD
6-2-87-049 Wide Range Temperature Indication Erratic Due to a Faulty RTD

G. COMPONENT FAILURE DATA: i

I

a) MANUFACTURER IG elCLAT1RE PSDEL NUISER MFG PART NUPSER

Westinghouse Elect. RC5 Cold leg RfD p/N 21205 Spin No: QAELRT-01Corporation

b) RESULTS OF MptDS tratrMt

The NPROS search shows that numerous failures have occurred within the industry. The RfD failure
rate at Byron is believed to be within acceptable limits as RTDs are espected to fall within a
reasonable number of plant cycles due to temperature changes. No adverse trend has been identified
at Byron Station.

c) REtutTS OF ledR SEARCH! '

No relevant NWR's exist to show a trend in the failure of these RTDs.
|

(0006R/0001R)
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|

TH16 RCP PAILS TO START / TRIP
'

1

1

TYPE: GENERIC, RB

A) 1A RCP 1RC0lPA
B) IB RCP 1RC01PB l

C) IC RCP 1RC01PC ;

D) 1D RCP 1RC01PD :

!

CAUSE: FAULTY OVERCURRENT (550/551) RELAY ACTUATION
I

REF: ' 20E-1-4030 RC01
20E-1-4030 RC02
20E-1-4030 RC03
20E-1-4030 RC04

.

PLT STA: REACTOR AT POWER

D EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED RCP BREAKER
TO OPEN. THE SELECTED RCP TRIP LIGHT AND STOP LIGHT ENERGIZE,
MOTOR AMPS DECREASE TO ZERO, AND THE ASSOCIATED LOOP FLOW
DECREASES TO 20%. ANNUNCIATORS 13-E3 "RCP TRIP" AND 13-A3/B3/C3/D3
"RCP 1 A/1B/1C/1D BRKR OPEN OR FLOW LOW ALERT" ACIUATE. THE
UNAFFECTED LOOP FLOWS WILL INCREASE AND THE REACTOR WILL
TRIP DUE TO LOW COOLANT FLOW IF > 30% POWER. < 30% POWER, THE
REACTOR WILL NOT TRIP UNLESS 2 OR MORE RCP'S ARE TRIPPED.

AFTER THE PLANT TRIPS, THE TEMPERATURE AND PRESSURE WILL
DECREASE DUE TO CORE HEAT PRODUCTION DECREASING.

ATTEMPTS TO RECLOSE THE BRKR WILL RESULT IN THE IMMEDIATE
RETRIPPING OF THE BRKR.

MALFUNCTION REMOVAL RESTORES THE SELECTED RCP BRKR TO
NORMAL OPERATION.

EVENTS: 1) DVR 20-01-86-108

O
17
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DEVIATION INVESTIGATION REPORT

10 REACTOR C00 TANT PUMP TRIP ON OVERCURRENT
PAGE

L I 10Fl 01 2
CATE DIR NUMBER REPORf DATE

9 0
-

///////////</ j
// SEQUENT!At // REVISION ffff/kr#'###5DAY YEAR STA UNIT YEAR / NUMBER f/ NUMBER MONTH DAY YEAR E

// / / r,

ffff/ ff/f '/#

' 'power //?///bf//hh
!| 21 11 0 RI 6 fl o 01 1 al 6 11 el 8 -

01 0 of 2 01 2 91 7 01 01 0
""'

'

CONTACT FOR THIS DIR
LAME

i_ TELEPHONE NUMBER
;

AREA CODE

SUSAN M ZAPINSKI TECH STAFF ENGINEER Ext. 2481 8 l1 15 al5 i Rl-12 Ia10 11
CDMPLETE ONE LINE FOR EACH COMPONEN FA LORE DESCRIBE 0 IN THIS REPORT

AUSE SYSTEM COMPONENT MANUFAC- REPORTA8LE / / CAUSE SYSTEM COMPONENT MANUF4C- REPop f a8t.E
TURER TO NPROS

TURER TO N8D05
1 l i l i I 1 / /, 1 I I I i 1 l,

l I I l | I I I f I l | I l
SUPPLEMENTAL REPORT EXPECTED MONTH DAr YEAR

SUBMISSION

I YES fif ves. comolete EXPECTED SUSMISSION DATEl | NO | | |
:T '

PLANT CONDITIONS PRIOR 70 EVENI p

Mode E- dold Shutdown Rx Power Q% RCS (A8) Temperature / Pressure 102 'F/175 esig.

ORIPT!dNOFEVENT
At 1985 on December 30. 1986, the 10 Reactor C- lant Pump (RCP) [A8] was started f or a one minute run per e=CP
RC-3, Reactor Coolant System Fill and vent. At c ar 12 seconds of run time the pump tripped on OA phase t mer
overturrent, relay PR10A551 The electrical maintenance department investigated. No apparent bre4ker o ob'et
was found. The target was reset and at 2052 the 10 RCP was started a second time. Again after 12 seconn o'
run time the pump trtoped on OA Phase timer overcurrent, relay PR10A551 Southern Division Operational analysi.
Otvtsion (OAO) was called to assist in troubleshooting. Stable plant conditions were maintained during tnis
event.

CAUSE OF EVENT'

OAD found that the overcurrent relay was not resetting due to a layer of dust on the induction disk of the
relay. This layer of dust interfered with the field between the inductive disk snd the stationary magnet in the
relay. This prevented the disk from fully winding which shortened the time f or the disk to unwind to
approntmately'12 seconds after pump start. causing the pump to trip on overcurrent.

The overcurrent relay is an inductive type relay with an inductive disk tnat rotates on hign current and resets.
The speed the disk turns is governed by a stationary magnet just above the disk. On a RCP start, a large
starting current is seen. The overcurrent relay winds and resets. The magnet allows the disk to slowly
unwind. The time for the disk to unwind and t-ip is long enough to allow starting current to drop below the
overcurrent trip point. Shortentng the travel time of the disk, as in this event, shortens the time allowed for

starting current to drop, resulting in pump trip on overcurrent.

* dust was lef t f rom construction which had taken place in the switchgear room since the last time the relays
; cleaned and calibrated.

\

57a(020287)/1088A/15
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OEV!Af!ON INVESf!G4f!ON REFORT TEAT CONF!NUAf!ON
,

P cf4Cf0R COOLANT PUMP TRIP OR OVERCURREHf
_ _ .

DtR NUMBER PAQi__,'

_, SEQUENTIAL REVISION
_STA UNIT vtAR NUMBER NUMBERCl.

lL2 ot i si 6 -

H _o L s - et e n!OL.p2_ . _ _ _ . .

Erf

CAUSE OF EVENT: (Continued)
.

The 1A. 18. and IC RCP's had prevtously beer run,
. ,

l

and no problems of this type were encountered.'

all for RCP's are on an 18 month maintenance scheoute f or cleaning and calterat ing. The relays on

SAFETY ANALY111.

There were no safety consequences for this event or en1 sting condittons.
2

Conseguences under the most limiting condittons of pump start. This event would cause no safety
Starting a pump is not reQutred by toy accidentanalysts.

CORRECTIVE ACTION.

The relays were cleaned at Bus 159 cubicle 5 for 10 RCP.
Construction is no longer taking place tn any ofThe relay calibrations were Checked and verifted to bectrrect.

the switchgear rooms.

EREVIOUS OffuRRENCES I.

.
s

,

None s'

#9MPONENT FAILURE DATA

/'~ ne
t
b

.

.

$$fm(012687)/lOl8A/16
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i TH17 RCP DEGRADED PERFORMANCE / LOCKED ROTOR

I

TYPE: GENERIC, NRB

A) 1 A RCP 1RC01PA
B) IB RCP 1RC0lPB
C) IC RCP 1RC0lPC
D) 1D RCP 1RC0lPD

CAUSE: SHAFT SEIZURE

REF: M-60 SHEET 1 A
M-60 SHEET 2
M-60 SHEET 3
M-60 SHEET 4

.

PLT STA: 100% REACTOR POWER

p EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED RCP TO START
( SEIZING UP. THE SELECTED RCP MOTOR AMPS START TO INCRLASE, AND |

THE ASSOCIATED LOOP FLOW INDICATORS START TO DECREASE
'

SLOWLY. THE RCP MOTOR STATOR WINDING TEMPERATURES INCREASE.

THE REACTOR WILL TRIP DUE TO LOW COOLANT FLOW IN
APPROXIMATELY 10 MINUTES AFTER ACTIVATING THE MALFUNCTION.

THE RCP WILL TRIP ON OVERCURRENT IN APPROXIMATELY 20 MINUTES ,

WITH NO OPERATOR ACTION. THE SELECTED RCP TRIP LIGHT, AND STOP I
LIGHT ENERGIZE, MOTOR AMPS DECREASE TO ZERO, AND THE i

ASSOCIATED LOOP FLOW INDICATORS DECREASE TO 20%.
ANNUNCIATORS 13-E3 "RCP TRIP" AND 13-A3/B3/C3/D3 "RCP 1A/lB/IC/1D |

BRKR OPEN OR LOW FLOW ALERT" ACTUATE. THE UNAFFECTED LOOP
FLOWS WILL INCREASE.

;

THE SIMULATOR HAS TO BE RESET TO RETURN THE RCP TO NORMAL
OPERATION.

EVENTS: NONE.

I

IO
U

18

_ -



____. . . _ .

|
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THI8 RCP SHAFT BREAK

TYPE: GENERIC, NRB
|

A) 1 A RCP 1RC0lPA l

B) IB RCP 1RC0lPB |
C) IC RCP 1RC01PC :

D) ID RCP 1RC0lPD|

CAUSE: SHAFT FAILURE

|
|

REF: M-60 SHEET 1A |

M-60 SHEET 2
M-60 SHEET 3
M-60 SHEET 4

.

PLT STA: 100% REACTOR POWER

s EFFECTS: INSERTINO THIS MALFUNCTION CAUSES THE SELECTED RCP SHAFT TO'

( BREAK. THE SELECTED MOTOR AMPS DECREASE TO THE MOTORS NO
LOAD VALUE, AND THE ASSOCIATED LOOP FLOWS DECREASE TO 20%.
ANNUNCIATOR 13-A3/B3/C3/D3 "RCP 1 A/IB/lC/1D BRKR OPEN OR LOW
FLOW ALERT" ACTUATES. THE UNAFFECTED LOOP FLOWS WILL
INCREASE AND THE REACTOR WILL TRIP DUE TO LOW Rx COOLANT
FLOW.

PZR LEVEL AND PRESSURE WILL DECREASE DUE TO THE Rx TRIP.
l

THE SIMULATOR HAS TO BE RESET TO RESTORE THE SELECTED RCP TO
NORMAL.

EVENTS: 1) NRC IN 89-15 I

|
|

|

|O
,

i 19
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O UNITED STATES f" die
NUCLEAR REGULATORY C04t!S$10N

OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555

February 16, 1989

INFORMATION MOTICE NO. 89-15: SECOND REACTOR COOLANT PUMP SHAFT FAILURE AT
4

CRYSTAL RIVER

Addressees:

All holders of operating licenses or construction pemits for nuclear power
reactors.

Purpose:

This infomation notice is being provided to alert addressees to indications of
potential sudden failure of a reactor coolant pump LR19TshaTC It is expected ~
that recipients will review the infomotion for applicability to their facil-
ities and consider act' ons, as accropr' ate. to avoid similar ie;,lems. However,suggestions contained ';n this infomat' on notice do not const' tute NRC require-
ments; therefore, no specific action or written response is required.

Description of Circumstances:

On January 18, 1989, the Crystal River Unit 3 plant experienced a loop "A" low
coolant flow alarm and an automatic power runback from 75 percent of full power
to 64 percent of full power. Operators noted a drop in the "A" macter coolant
pump motor current from 90 percent to 25 percent.

A preliminary review of the vibration and other coastdown data suggests that
the pump shaft and the impeller have decoupled. This may be due either to
fracture of the shaft itself or to failure of the cap screws and drive pins
which hold the impeller to the shaft. The root cause of the failure will be
more fully known when the pump is disassembled. The pump was manufactured by
Byron Jackson.

Both the low flow alam and motor current decreases were also symptomatic of
the previous pump shaft failure in 1986.* During the 1986 event, pump vibration
remained high after the shaft break, indicating interference to motor spin at
the fracture interface, and after the pump was tripped, the pump motor rotation
stopped within a few seconds. The licensee believes that the lack of pump vi-
bration and the longer post trip motor coastdown after the recent pump failure
indicate a lack of interference at the fracture interface.

*The 1986 failure is described in Infomation Notice 86-19. " Reactor Coolant
Pump Shaft Failure at Crystal River."

,

8902100265

0
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N 89-15
;

February 16, 1989
|Page 2 of 3 '

i

all four coolant pumps.r llowing the 1986 pump shaft failure, the licensee reploced the shafts in
o

of a different material (Alloy A-479 XM-19) and a dif ferent design.Two of the reactor coolant pumps received new shafts
design did not contain the groove that was determined to be the crack initiationThe new
location for the 1986 fracture. One pump was fitted with a new shaft of the
believes the new shaft did not contain a groove.same material as that of the shaft that failed (Alloy A-?Bb), but the licensee

The "A" pump was fitted with
a new shaft of the same desion and material as that_91.th . shaft that had failedpreviously. t

the vibration monitoring equipment on each coolant pump arid located vibrationIn addition, following the 1986 failure, the licensee refurbished and improved
monitor alarms on the main control panel. The reactor coolant pump vibration

This system monitors the motor casing accelerometer inputs along with theis continuously monitored by the Bently-Nevada Dynamic Data Manager System.
pump shaft proximity probes (X & Y, Keyphasor) on all tour reactor coolantpumps.

Increased vibration on the "A" RCP was noted in November 1988.. A review of
.

the vibration monitoring data revealed a loss of rotor stiffness.
vibration monitor vendor (Bently-Nevada) believed that the pump shaft had

The
cracked.

The licensee examined the "A" RCP shaft with ultrasonic testing ;

equipment and concluded that the shaft had not cracked.
'

Cracks in the lowermotor housing support were identified and corrected.
lower motor housing support, the licensee reported normal pump vibration.After repair of theO ,

However, pump vibrations of varying magnitudes were again noted shortly j
thereafter. !

The ultimate obiective of the vibration monitorino system is to correlate the
vibratior, data with crack ers.th and to_ provide an early, warnini such that ashaft break can be avoided. The orocram hrTs on a'_earli deteci;}in.of shiftsnin steady state values of maximum shaft di acement, first and second harmonicsandTorrespindingphaseangles. Since sh

'iiiWe second havinonic and itsphase angle 'aWsenUBye indicators ofEhanges~in shaft stiffne~ss and crack
~

' growth.'oa'rticu'laV a~ttentTon to Enese p' rameters is imgortant.a -

Additional RCP shaft failures are discussed in Informatiot. Notice 85-03,
"Separatit,n of Primary Reactor Coolant Pump Shaft and impeller," and itssupplement.
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THI9 REACTOR VESSEL BOTTOM CRACK

TYPE: DISCRETE, NRVI 0-5,000 GPM

.

CAUSE: BRITTLE FRAC 1'URE

| REF: SYSTEM DESCRIfTION
|
!

! PLT STA: REFUELING MODE

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A RUITURE ON THE BOTTOM OF
| THE REACTOR VESSEL AT THE DESIRED SEVERITY. ANNUNCIATOR 6-C3

" REFUELING CAVITY LEVEL LOW ACTUATES. ANNUNCIATOR 12-A4 "PZR
LEVEL LOW HTRS OFF LTDWN SECURED" ACTUATES AT 17% PZR LEVEL.
ANNUNCIATOR I-A2 "CNMT DRAIN LEAK DETECT FLOW HIGH" WILL
ACTUATE AS WATER ACCUMULATES IN THE SUMPS. AT A LOW SEVERITY,
THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY MAKING UP TO THE REFUELING CAVITY FROM THE RWST.

THE REFUELING CAVITY LEVEL INDICATORS, ILI-RYO46,047,048, AND 049,
WILL INDICATE DECREASING LEVEL UNTIL THE INDICATORS ARE
OFFSCALE LOW OR WHEN LEVEL HAS DECREASED TO APPROXIMATELY,

| THE 400 FT LEVEL AT THE REACTOR VESSEL FLANGE.

CONTAINMENT AREA RADIATION MONITORS WILL SHOW INCREASING
RADIATION LEVELS AS THE REFUELING CAVITY LEVEL DECREASES. AS

.

THE CORE BECOMES UNCOVERED, RADIATION LEVELS WILL INCREASE

| DRAMATICALLY FROM THE RELEASE OF FISSION PRODUCTS TO THE
! ATMOSPHERE.

THE SIMULATOR MUST BE RESET TO RECOVER FROM THIS
MALFUNCTION.

EVENTS: NONE.
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BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

TP01 STATOR COOLING WATER PUMP FAILS TO START / TRIP |

TP02 STATOR COOLING WATER HIGH CONDUCTIVrIT

TP03 SEAL OIL SYSTEM PUMP FAILS TO START / TRIP
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TP01 STATOR COOLING WATER PUMP FAILS TO START / TRIP

TYPE: GENERIC, RB

. A) IGC0lPA
B) 1GC0lPB

CAUSE: FAULTY SH-TR RELAY ACTUATION

REF: 20E-1-4030 GC01
20E-1-4030 GC02

PLT STA: SELECTED PUMP IN OPERATION

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED PUMP TO iRIP
DUE TO A FAULTY TRIP RELAY. PUMP MOTOR AMPS DECREASE TO ZERO,
THE TRIP LIGHT ILLUMINATES, AND ANNUNCIATOR 18-A14 " STATOR CLG

,

WTR PUMP TRIP" ACTUATES. AT 20 PSID ACROSS THE AFFECTED PUMP, |
: THE STANDBY PUMP AUTO STARTS, AND ANNUNCIATOR 18-D13 '

l
"H2/ STATOR CLG PANEL TROUBLE" ACTUATES .

THE OPER.ATOR MAY RESET THE ANNUNCIATOR AND THE TRIP LIGHT BY
I PLACING THE CONTROL SWITCH IN THE TRIP POSITION. IF THE OPERATOR

ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN

| IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL RESTORES THE AFFECTED TRIP RELAY TO
NORMAL.

j EVENTS: NONE.
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TP02 STATOR COOLING WATER HIGH CONDUCTIVITY

TYPE: DISCRETE, RB

CAUSE: DAMAGED DEMIN
l

|

REF: SYSTEM DESCRIFFION
20E-1-4030 HYO3

|
20E-1-4030 HYO4

PLT STA: 100% REACTOR POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE DEMINERALIZER TO BE - I|

DAMAGED, RESULTING IN A 10 MHO/CM CONDUCTIVITY INCREASE -l|

OVER A 15 MINUTE PERIOD. ANNUNCIATOR 18-D13 "H2/ STATOR CLO
PANEL TROUBLE" ACTUATES AT 1.5 pMHO/CM. AFTER 15 MINUTES, THE,

| GENERATOR INTERNALS WILL DEGRADE AND CAUSE A GENERATOR TRIP
AND A REACTOR TRIP.!

MALFUNCTION REMOVAL RESTORES THE DEMIN OUTPUT TO NORMAL.

! EVENTS: NONE.
!
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TP03 SEAL OIL SYSTEM PUMP FAILS TO START /FRIP

TYPE: GENERIC, RB

A) 1TOO4SA AIR SIDE SEAL OIL PUMP |
B) 1TOO4SB H2 SIDE SEAL OIL PUMP
C) ITOO4SC AIR SIDE SEAL OIL BACKUP PUMP -

.

CAUSE: FAULTY M COIL |

REF: 20E-1-4030 TOO7,08
SYSTEM DESCRIPTION ;

PLT STA: I"?ECTED PUMP IN OPERATION

,

'
EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE AFFECTED PUMP TO TRIP

DUE TO A FAULTY M COIL. LOSS OF H2 PURITY AND PRESSURE IS
INDICATED ON THE MCB. DESCRIPTIONS FOR EACH PUMP FAILURE ARE )
AS FOLLOWS:

O ITOO4SA - AIR SIDE SEAL OIL PUMP
TRIPPING THIS PUMP CAUSES THE AIR SIDE PRESS TO DECREASE AND
ANNUNCIATOR 18-B12 " GEN AIR SIDE SEAL OIL PUMP TRIP" TO
ACTUATE. AT 8 PSID, TURBINE OIL BACK-UP SUPPLIES PRESSURE TO
THE AIR SIDE. AT 5 PSID, THE AIR SIDE SEAL OIL BACK-UP PUMP AUTO
STARTS, AND ANNUNCIATORS 18-B13 " GEN AIR SIDE SEAL OIL B/U PUMP
RUNNING" AND 18-D13 "H2/ STATOR CLG PANEL TROUBLE" ACTUATE.

ITOO4SB - H2 SIDE SEAL OIL PUMP
TRIPPING THIS PUMP CAUSES MORE AIR TO LEAK INTO THE H2 SIDE
FROM THE AIR SIDE THAN NORMAL. ANNUNCIATORS 18-A12 " GEN H2
SIDE SEAL OIL PUMP TRIP" AND 18-D13 "H2/ STATOR CLG PANEL j

. TROUBLE" ACTUATE. I

!

1TOO4SC - AIR SIDE SEAL OIL BACK-UP PUMP j

TRIPPING THIS PUMP WHILE THE AIR SEAL OIL PUMP IS NOT OPERATING
CAUSES AIR SIDE PRESS TO DECREASE AND ANNUNCIATORS 18-A13
" GEN AIR SIDE SEAL OIL B/U PUMP TRIP" AND 18-D13 "H2/ STATOR CLG
PANEL TROUBLE" ACTUATE.

MALFUNCTION REMOVAL RESTORES THE AFFECTED M RELAY TO
NORMAL.

EVENTS: NONE.

4 *

._- _



p- 44 5 4 - --@-- - - - --* =i-.L,AJ., m &W Ean a e.,,4 m..am..,m 4 ..a6 4 .-D> A4 aa A. a g_,; a 4._g.X2#_34.a.; p., e.,_4,_,__ p- ,,_g_ _.i.44 a,s.-3 me,, 4 _,a,ad___ ,__
-

|

!

BRAIDWOOD SIMULATOR

MALFUNCTION CAUSE AND EFFECTS

,

TUO1 TURBINE VIBRATION

TUO2 TURBINE BEARING OIL PUMP FAILS TO START / TRIP

'TUO3 TURBINE HP SEAL OIL B/U PUMP FAILS TO START / TRIP
:

TUO4 TURBINE DC EMER OIL PUMP FAILS TO START / TRIP

TUO5 TURBINE OIL SYSTEM LEAK

TUO6 BEARING LIFT PUMP SUCTION STRAINER CLOGS
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TUO1 TURBINE VIBRATION

TYPE: GENERIC, RV 0-15 MILS (ADDITIVE) 1

A) BEARING 1 -

B) BEARING 2 i

C) BEARING 3
D) BEARING 4
E) BEARING S
F) BEARING 6,

G) BEARING 7 i

H) BEARING 8 l

I) BEARING 9
J) BEARING 10
K) BEARING 11

CAUSE: BEARING FAILURE,

.

,

REF: SYSTEM DESCRIPTION
,

PLT STA: MAIN TURBINE IN OPERATION

:

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED BEARING TO 4

FAIL AND BEGIN TO VIBRATE. THE VIBRATION VALUE WILL BE
DETERMINED BY THE SELECTED SEVERITY (MALFUNCTION VALUE IS
ADDITIVE TO PRE-EXISTING VALUE) AND WILL BE INDICATED ON IVR-
TS002 (1PM02J). BEARING VIBRATION WILL INCREASE AS SELECTED
SEVERITY IS INCREASED AND WILL ALSO INCREASE IN PROPORTION TO
THE INPUT SEVERITY ON THE BEARINGS NEXT TO THE AFFECTED

!BEARING. ANNUNCIATOR 18-B16 ' TURBINE SUPERVSRY ALARM STIT
EXCEEDED" WILL BE ACTUATED AT 7 MILS ALONG WITH THE
ASSOCIATED ALARM LIGHT ON THE TURBINE SUPERVISORY MONITOR
PANEL. ANNUNCIATOR 18-B3 " TURBINE SUPERVSRY TRIP STPT
EXCEEDED" ACTUATES AT 14 MILS ALONG WITH THE ASSOCIATED TRIP

'

LIGHT ON THE TURBINE SUPERVISORY MONITOR PANEL. BRNO METAL
AND OIL RETURN TEMPERATURES WILL INCREASE.

MALFUNCTION REMOVAL WILL RESTORE THE FAILED BEARING TO
NORMAL.

EVENTS: NONE.

O
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TUO2 TURBINE BEARING OIL PUMP FAILS TO START / TRIP

TYPE: DISCRETE, RB

'

CAUSE: FAULTY SH-TR RELAY ACTUATION (ITOO6P)

REF: 20E-1-4030 TOO1

PLT STA: TURBINE START-UP

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE TURBINE BEARING OIL
PUMP TO TRIP. THE TRIP LIGHT ILLUMINATES AND BEARING OIL
PRESSURE (IPI-TOO66 ON IPM02J) DECREASES. BEARING OIL PUMP
PRESSURE (IPI-TOO67 ON 1PM02J) ALSO DECREASES. ANNUNCIATOR 18-B9
"BRNG OIL PUMP TRIP" ACTUATES AND THE EMERGENCY OIL PUMP AND
TURBINE SEAL OIL B/U PUMP AUTO-START.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE TRIP LIGHT BY
PLACING THE CONTROL SWITCH IN THE TRIP POSITION. IF THE OPERATOR

O ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE THEN
IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL RESTORES THE FAULTY TRIP RELAY TO
NORMAL.

EVENTS: NONE.
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TUO3 TURBINE HP SEAL OIL B/U PUMP FAILS TO START / TRIP

TYPE: DISCRETE, RB

CAUSE: FAULTY M RELAY (1TOO7P)

REF: 20E-1-4030 TOO2

PLT STA: SEAL OIL BACK-UP PUMP IN OPERATION

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SEAL OIL B/U PUMP TO
TRIP. THE TRIP LIGHT ILLUMINATES, AND ANNUNCIATOR 18-A10 " SEAL
OIL BACKUP PUMP TRIP" ACTUATES. WHEN THE TURBINE IS RUNNING AT
<1800 RPM WITH MAIN OIL PUMP PRESSURE NOT ADEQUATE, AND THIS
MALFUNCTION IS ACTIVATED, THE TURBINE WILL TRIP SINCE THE SEAL
OIL B/U PUMP SUPPLIES THE AUTO STOP OIL PRESSURE.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE TRIP LIGHT BY
p PLACING THE CONTROL SWrrCH IN THE TRIP POSITION. IF THE OPERATOR

V ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL NOT CLOSE.

MALFUNCTION REMOVAL RESTORES THE FAULTY M COIL TO NORMAL.

EVENTS: NONE.

'

O
4



. .-. .- .

|

TUO4 TURBINE DC EMER OIL PUMP FAILS TO START /fRIP

1

|
TYPE: DISCRETE, RB '

CAUSE: FAULTY CR RELAY (ITOO5P)

REF: 20E-1-4030 TOO4

i

PLT STA: DC EMERGENCY OIL PUMP ON-LINE

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE DC EMERGENCY OIL PUMP
TO TRIP. THE TRIP LIGHT ILLUMINATES AND BEARING OIL PRESSURE (IPI-
TOO66 ON IPM02J) DECREASES. ANNUNCIATOR 18-C10 " EMERGENCY OIL
PUMP TRIP" ACTUATES AND THE BEARING OIL PUMP AUTO STARTS,(IF IN
STANDBY). THE SEAL OIL BACK-UP PUMP AUTO STARTS. IF THE BEARING
OIL PUMP AND SEAL OIL B/U PUMP ARE NOT IN STANDBY, THEN
ANNUNCIATORS 18-D5 "BRNG OIL PRESS LOW", AND 18-D2 "BRNG OIL
PRESS LOW TURBINE TRIP" (ALL OIL PUMPS OFF-LINE) ACTUATES. |

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE TRIP LIGHT BY
PLACING THE CONTROL SWITCH IN THE TRIP POSITION. IF THE OPERATOR !

ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL NOT CLOSE. I

|

MALFUNCTION REMOVAL RESTORES THE FAULTY OVERLOAD TO
NORMAL.

| EVENTS: NONE.

:
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TU0S ' TURBINE OIL SYSTEM LEAK

TYPE: DISCRETE, NRV 0-1000 GPM AT 350 PSID |
l

CAUSE: PIPE BREAK ON DISCHARGE OF SHAFT DRIVEN MAIN TURBINE OIL PUMP.

REF: 20E-1-4030 TOO2
20E-1-4030 TOO9
M-152 SHEET 2
TURBINE OIL SYSTEM DESCRIITION

PLT STA: REACTOR AT POWER

EFFECTS: INSERTING THIS MALFUNCTION CAUSES A LEAK IN THE DISCHARGE |
LINE OF THE SHAFT DRIVEN MAIN OIL PUMP. THE LEAK SIZE IS l

DEPENDENT UPON THE SELECTED SEVERITY. THE LEAK RESULTS IN A
LOSS OF OIL FROM THE TURBINE OIL (TO) SYSTEM AS INDICATED ON THE
OIL RESERVOIR LEVEL INDICATOR ILI-TO004. THE OIL SYSTEM PRESSURE

r WILL ALSO DECREASE AS INDICATED ON THE SYSTEM PRESSURE |
INDICATORS IPI-TOO65 AND 1PI-TOO66. AS THE TO RESERVOIR LEVEL-
DECREASES, ANNUNCIATORS 18-B11 "TURB OIL RSRVR LVL HIGH LOW",
AND 18-C11 "TURB OIL RSRVR LVL LO-2" ACTUATE. AS BEARING OIL ;

PRESSURE DECREASES, THE BEARING OIL PUMP (1TOO6P) AND THE SEAL
|

OIL B/U PUMP (1TOO7P) WILL AUTO START. THE DC EMERGENCY OIL PUMP
(ITOO5P) MAY ALSO AUTO START. THE OIL PUMPS WILL EVENTUALLY
CAVITATE AS INVENTORY IS LOST. THE MAIN TURBINE WILL
ULTIMATELY TRIP WHICH WILL RESULT IN A REACTOR TRIP IF POWER IS
>30%.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY TRIPPING THE TURBINE EARLY IN THE MALFUNCTION.

*

MALFUNCTION REMOVAL WILL RESTORE THE DISCHARGE LINE PIPING
INTEGRITY TO NORMAL.

EVENTS: NONE.
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TUO6 BEARING LIFT PUMP SUCTION STRAINER CLOG

TYPE: GENERIC, RV 0-100 %

A) 1A BEARING LIFT PUMP iTOO8PA
B) IB BEARING LIFT PUMP ITOO8PB
C) IC BEARING LIFT PUMP ITOO8PC i

D) 1D BEARING LIFT PUMP ITOO8PD
E) 1E BEARING LIFT PUMP ITOO8PE i

F) IF BEARING LIFT PUMP ITOO8PF

CAUSE: CLOGGED FILTER ON PUMP SUCTION

REF: 20E-1-4030 TO11 -TO14 ;

M-152 SHEET 2 i

TURBINE OIL SYSTEM DESCRIPTION -

PLT STA: MAIN TURBINE BELOW 600 RPM

EFFECTS: INSERTING THIS MALFUNCTION CAUSES THE SELECTED TURBINE OIL
BEARING OIL LIFT PUMP STRAINER TO CLOG. THIS IN TURN WILL CAUSE
THE ASSOCIATED BEARING OIL LIFT PUMP TO TRIP ON LOW SUCTION
PRESSURE. WHEN THE PUMP TRIPS, THE SUCTION PRESSURE MAY BE
RESTORED AND THE BEARING OIL LIFT PUMP MAY AUTO-START. THIS
CYCLING PROCESS WILL CONTINUE AT A RATE DEPENDENT UPON THE
STRAINER BLOCKAGE. AT 100% SEVERITY, THE BEARING OIL LIFT PUMP
WILL NOT RESTART DUE TO THE MOTOR THERMAL OVERLOADS
TRIPPING. THE BEARING OIL LIFT PUMP RUNNING / STOPPED INDICATION
ON 1PM03J WILL CYCLE AS INDICATED ON 1EL-TOO94. ANNUNCIATOR 18-
C9 "TURB BRNG LIFT PUMP TROUBLE" IS ACTUATED ON LOW SUCTION
PRESSURE. THE TURNING GEAR WILL STOP IF IT IS IN LOCAL CONTROL
WHENEVER ANY LIFT PUMP STOPS.

MALFUNCTION REMOVAL WILL RESTORE THE SUCTION STRAINER TO
NORMAL.

EVENTS: NONE.
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MALFUNCTION CAUSE AND EFFECTS

WD01 , GAS DECAY TANK RUPTURE
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|

WD01 GAS DECAY TANK RUPTURE

TYPE: GENERIC, RV 0-2000 SCFM AT 95 PSID 1

|
'

| A) TANK A
| B) TANK B
| C) TANK C

D) TANK D
E) TANK E

| F) TANK F

I CAUSE: TANK RUPTURE
|

|

l REF: M-78 SHEETS 1,3,9
M-95 SHEETS 2,9,11,12, & 14

'

I
l

PLT STA: REACTOR AT POWER i

i

I
i ,Q EFFECTS: INSERTING THIS MALFUNCTION CAUSES A RUPTURE OF THE SELECTED I

V GAS DECAY TANK. THE TANK RELEASES ITS CONTENTS TO THEt

SURROUNDINGS. THE RADIOACTIVE GAS WILL BE TRANSPORTED
THROUGH AUX BUILDING VENTILATION SYSTEM CAUSING RADIATION
MONITORS OPR13J AND 1PR28J TO ALARM ON THE RM-11, |

MALFUNCTION REMOVAL WILL RESTORE THE GAS DECAY TANK TO
NORMAL.

i

EVENTS: NONE.
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