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ABSTRACT

On May 24, 1996, upon completion of an issue screening for Problem Identification Form
(PIF) #96-1874, the Operating Department determined that the. Unit 2 High Pressure Coolant
Injection System (HPCI) [BJ] had been inoperable from April 17, 1996 until April 23, 1996.

'During this time period the M02-2399-40 and M02-2399-41 valves had been closed. These
valves isolate the HPCI turbine exhaust line vacuum breakers. An analysis of HPCI system
operation in this configuration has not been performed.

Deficiencies in several normal operating and surveillance procedures allowed operation in
this configuration. These operating procedures were corrected. The procedures were
incorrect due to deficiencies in the implementation of the modification which installed
these vacuum breakers (M04-1(2)-91-013). The modification process will be reviewed to
ensure that all recommendations contained in the modification approval letter are
dispositioned before a modification is closed out. This event will also be reviewed
during licensed operator and engineering continuing training. An Emergency Notification
System (ENS) call was made at 1455 hours on May 24, 1996.

The consequences of this event were minimal. The Unit 2 HPCI system was available to
start automatically during the entire time that the turbine exhaust line vacuum breakers
were isolated. The turbine exhaust line was drained when the vacuum breakers werei sol ated. Had a design basis accident occurred while they were isolated, HPCI would have
started and refilled the reactor vessel as designed.
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a r.A : E. ;., Industry ? ' ~- -- Syseese (asssa) '- are identifed in the sext as [XXl

PLANT AND SYSTEM IDENTIFICATION:

General Electric - Boiling Water Reactor - 2511 MWt rated core thermal power.

EVENT IDENTIFICATION: The High Pressure Coolant Injection System was Declared Inoperable idue to a Procedural Deficiency which allowed isolation of the Turbine Exhaust Vacuum
Breaker Line.

A. COM ITIONS PRIOR TO EVENT:

Unit: Two Event Date: April 17, 1996 Event Time: 2100 IReactor Mode: 4 Mode Name: Run Power Level: 99 ;

This report was initiated by Licensee Event Report LER265\96-001.
i
!

RUN (4) - In this position the reactor system pressure is at or above 825 psig, and !
the reactor protection system is energized, with APRM protection and RBM interlocks !l' in service (excluding the 15% high flux scram).-

'

;B. EVENT DESCRIPTION - '

On May 24, 1996 at 1335 hours the Operating Department determined that the Unit 2
!High Pressure Coolant Injection (HPCI) system had been inoperable from April 17, 1996

until April 23, 1996. An ENS notification was made at 1455 hours on May 24, 1996.
The inoperability determination was made on the basis of an issue screening that had
been completed for Problem Identification Form (PIF) #96-1874. This PIF was written

j

to identify that the operating procedures allowed HPCI operation with the turbine ;
'

exhaust line vacuum breakers isolated and Unit 2 had operated in this configuration
from April 17, 1996 until April 23, 1996. During this time the M02-2399-40 and-
M02-2399-41 valves had been closed due to an engineering concern addressed under PIF 3

i

#96-1482. The concern was resolved and the valves reopened. These valves isolate I

the turbine exhaust line vacuum breakers. General Electric Service Information
letter (SIL) #30 indicates that there may be adverse effects on the system if the

| turbine exhaust vacuum breakers are not available. Since operation in this'

configuration has not been analyzed, it was decided that the HPCI system must be
declared inoperable any time the turbine exhaust line vacuum breakers are isolated.

The investigation into operation in this configuration had begun on April 26, 1996.
Based on his investigation, the system engineer on May 21, 1996, wrote PIF #96-1874
to ensure that an issue screening would be completed. The investigation included
interviews with the modification design engineer who had recommended the subject
procedure changes when the vacuum breakers were installed under modification
M04-1(2)-91-013..It also included interviews with system engineers at three other
nuclear plants and General Electric. Based on these discussions and reviews of
plant design documents, it was determined that operations in this configuration had
not been analyzed and might be outside of the design basis.

.
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The subject procedures, QCOP 2300-1, 2300-4, 2300-6 and 2300-8 and QCOS 2300-1,
2300-6, 2300-13 and 2300-18, were changed to require that the HPCI system be declared iinoperable when the turbine exhaust vacuum breakers are isolated. Changes to these '

operating procedures were implemented on May 28, 1996. Additionally, a new
procedure, QCOS 2300-20, was implemented at this time to give the operators

,

directions in the event the vacuum breakers were isolated. <

C. APPARENT CAUSE

The root cause of this event was a failure to implement all the recommended procedure
changes when the HPCI turbine exhaust vacuum breaker isolation valves were installed.
The modification approval' letter for this installation recommended the following
wording for procedure changes which were not implemented.

1. Engineering "does recommend that HPCI be considered administratively inoperable
when the containment isolation valves are closed for stroke testing."

2. " Start-up of the HPCI turbine with water in the turbine exhaust line is not
recommended."

3. "Whenever the M0 2399-40 or 41 is inoperable closed, the HPCI system is
degraded."

4. "The HPCI system is not ready for an automatic restart, when any of the primary
containment isolation valves have been closed."

If this wording or very similar wording had been implemented in the operating
procedures, it would have been clearer to the operating department that the HPCI
system was not operable with the turbine exhaust vacuum -breakers isolated.

A contributing cause for this event was a deficiency in operator training. The six
current and former Senior Reactor Operators interviewed as a part of this
investigation all were under the impression that the HPCI system was operable with
the vacuum breakers isolated because the system could be run in an emergency. This
impression was in spite of the following words which were in the lesson plan for the
one time training on the modification which installed the vacuum breakers: "A turbine
restart with water in the turbine exhaust line can cause HPCI to trip on high turbine
exhaust pressure or can cause opening of the pressure rupture disk."

.

<
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D. SAFETY ANALYSIS OF THE EVENT

The consequences of this event were minimal. The Unit 2 HPCI system was available to
start automatically during the entire time that the turbine exhaust line vacuum
breakers were isolated. The turbine exhaust line was drained prior to the vacuum

,

breakers being isolated. Had a design basis accident occurred while they were
isolated, HPCI would have started and refilled the reactor vessel as designed. If
the operator had taken manual control of HPCI as directed by the emergency
procedures, the system would have remained in operation and*would have continued to
maintain reactor level.

,

In the event that the HPCI system tripped with the turbine exhaust vacuum breakers
. isolated, it would have restarted at a reactor vessel level of 44 inches if the
initiation signal was still.present. On the restart of the system it is
indeterminate at this time as to whether the turbine rupture disks would have )

'

actuated or there would have been damage to the torus or turbine exhaust piping due
to the slug of water present in the exhaust line.

The Automatic Depressurization System (ADS)[RV) and the Low Pressure Coolant
Injection (LPCI)[BO) systems were operable during this event and would also have
provided protection for the fuel in the event of a Loss of Coolant Accident.

E. CORRECTIVE ACTIONS

Corrective actions which have been completed are:

1. Operating procedures, QCOP 2300-1, 2300-4, 2300-6 and 2300-8 and QCOS 2300-1,
2300-6, 2300-13 and 2300-18, have been changed and a new vacuum breaker outage ;

procedure, QCOS 2300-20, has been implemented to clearly make the HPCI system !
inoperable whenever the vacuum breakers are isolated in the future. '

2. Engineering departments have been trained on this event and the importance of
dispositioning all recommendations in modification approval letters.

3. Licensed operators have been trained on the above procedure changes.

I
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ICorrective actions which will be implemented are:

1. This event will be included as part of continuing training for both the licensed
,operators and the engineering departments. This training will be completed by |

September 30, 1996. (NTS 2651809600101, Training)
|
|2. Operator training lesson plans will be revised to clearly state that the HPCI

system is inoperable with the turbine exhaust line vacuum breakers isolated. -

This will be completed by August 31, 1996. (NTS 2651809600102, Training)

3. The modification process will be reviewed and changed as necessary to ensure that
all recommendations contained in the mod approval letter are either implemented
or dispositioned by the appropriate department. This review will be completed
and any necessary changes implemented by December 31, 1996. (NTS 2651809600103,
Design Engineering). (NTS 2651809600104, Design Engineering)

4. Installed Modifications will be sampled to determine if all appropriate
recommendations from the modification approval letters have been implemented.
The review will be completed by December 31, 1996. (NTF 412651809600105, DesignEngineering)

F. PREVIOUS EVENTS '

A review of the Licensee Event Reports (LER) for the last two years revealed no
similar LERs.

G. COMPONENT FAILURE DATA

There were no component failures associated with this event.

l
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* QCAP 2300-20
*

UNIT 1(2)
REVISION 5.

.

'

ATTACHMENT H (Page 1 of 1)

CORRECTIVE ACTION FORM

Sections 1,7 and at !anst one other 4 (2,3,4,5 or 6) must be completed on each Corrective Action form. |

1. NTS# 2/8/80 MOO /O / Some Document LE R 2-%-00 /
2. INITIATION SECTION: l

O *SQV Response JQ Conectivo Acton ca===*===e
* Response must contaan the followag information: Acton to Correct the Psodmg and Prevent Recurrence, Expected Completion Date of C/A,
and Statement as to Why this Deficiency was not Ida=*Aad by Stanon Personnel.

Assigned To: A OGrn 4 d)de)mM' Due Date: 9 30- %
LEf 245 -00 /Response /Co==*=ane Description (Andch addinonal pages, as necessary) Ire / & +ro 4- a M

lo c .' ns s'd e Cyes *1e r a nel . n a , wue .;n m?m ' n in g. Jis
.

I J v J

3. TRANMER SECTION: Curnet Due Date:

Old Owner: New Owner:
REASON:
4. EATEN 5 ION REOUEST 5ECTION:

Original Due Date: P 7- ^-I Due Date:
REASON:

5. SEVERITY LEVEL CHANGE:

Old Severity Level: Patw Severity Level:
REASON:

6. CLOSEOUT SECTION: (Attach all closecut documents)

7. ACLEFTANCE/ REVIEW AND ArrnOVAL SIGNATURE SECTION:
Date

implementor (Receiving for Transfers)

Date
Supervisor (Receiving for Transfers)

Rzview Only: Date
Reg. Assurance Supervisor (NRC Commitments Only).

Rzview Only: Date
Rad Chem Supt "44*!/H avironmental Issues)

b Date / f4**

Department ger (Receiving for Transfers)
'

Date
SQV Director (required for SQV Responses, Severity Level Changes or Extension of SQV Items only)

** Date
Station Manager (Required for all NRC Comnutments, SQV Responses and Commitments, all Due Date Extensions, and all Closeout items.)

4

1
**Not required for transfers within the same Department
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QCAP 2300-20
UNIT 1(2)-

REVISION 5
.

'

ATTACHMENT H (Page 1 of 1)

CORRECTIVE ACT10N FORM

Sections 1, 7 and at least one other =cela= (2,3, 4,5 or 6) must be completed on each Corree Action form.

1. NTS# 2l,K/VO9600/01 Source Document / F8 2-9/$ -OO /
2. INITIATION SELIION:

O *SQV Response Jil Corrective Actos Ca====*====*

8' Response must contain the following Information: Acton to Correct the Pindung and Prevent Recurrence, Expected C- ,'"= Date of CIA,
and Statement as to Why this De6ciency was not Idesenad by Stance Persanaal

Assigned To: [ 'N A C- A/#h rs4/ w Due Date: k-S/ -@
Adach addisonal

Response /Qon===e==rit Descripoon (/mf -ffye d T2 ,ees, as necessary) k >ves ' MFCJ /e'5M ol'/de5+e C.I 'J e lv v t.x7p + v3 nom is ,m y 13h)g o o&L
+h i', W % r-l, . n .' e' \ b3 tim Va u vism dbr a' Q Kh-5 l o S O /1*fJcl |

3. TRANSFEK SECTION: Current Due Date:

Old Owner: New Owner:
REASON:
4. EAIENSION REOUE5T SECTION:

Original Due Date: R7==ead Due Date. i

REASON: |

|
5. MEVEP1TY LEVEL CHANGE:

Old Severity led: PTmf Severity Level
REASON:

6. CLO5EDUT SELIION: (Alsach all closoout documents)

l

7. ACCmANCE/ REVIEW AND ArrxOVAL SIGNATURE SECTION:
Date

Implementor (Receiving for Transfers)

i
Date i

Supervisor (Receiving for Transfers)

Raview Only: Date
i.,_

Reg. Assurance Supervisor (NRC Commitments Only)

Rsview Only: Date
Rad Chem S gical/Hazman/E . nmental Issues)

Date S**

Departk ger (Receiving for Transfers)

c. _
SQV Director (required for SQV Responses, Severity Level Changes or Extension of SQY ltems only)

** Date
Stanon Manager (Required for all NRC Commitments, SQV Responses and Comantments, all Due Date Extensions, and all Closeout items.)

**Not required for transfers within the same Department
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QCAP 2300-20-

; UNIT 1(2)-

REVISION 5.

i

*

ATTACHMENT H (Page 1 of 1)

i CORRECTIVE ACTION FORM
1

a.
Sections 1,7 and at least one other section (2,3,4,5 or 6) must be completed on each Correctree Action form.

; 1. NTS# 2b$/809600/03 Source Document bbM 2-94 -00/
i

i 2. INITIATION SELIION: )
I G *SQV Response g Corrective Ardon Ca====ame

* Response must contaan the following information. Action to Correct the Findtag and Prevent Recurrence, Expeceed C- ,' ^ = Date of C/A,.

and Statement as to Why this De6ciency was not Idamanad by Stanon Personnel

Assigned To: k DC8mMJoo Due Date: / 2 -3 / --4 & |
] nee / Commitment Desenpeion addapaal pages, as necessary) Re va 7u) m n et ero C C /0 d&M |
,

0+ Oil rh en~me. a%n3/rd2Srwnf3 ,A +h a trwd a dorown l' /J+fer '

| a r 2. d own s r+Ie n o d t'r 5 e % h Os a u7hn e ;: at.r.n a mn4 's

'

3. TRANMER SECTION: Current Due Date:

; Old Owner: New Owner:
REASON:4

4. EAIENSION REOUE3I SECTION:'

I.,

Original Due Dete: Path Due Date:'

} REASON:
J

5. 5EVERITY LEVEL CHANGE:

_

f Old Severity Level: PaTw Severity Level:
! REASON:
i

.

6. CLOSEOUT SELIION: (Attach all closecut documents) _

|

,

) 7. ACCEPIANCE/ REVIEW AND ArrmOVAL SIGNATURE SELIION:
(D|/9 %; P. D A M/VI A /VN Date

] Implementor'(Receiving for Transfers) ' /

f0h9kh/ Date

g supervisor (Receiving f ransfers) / /
'

;

i

| Rzview Only: Date
'

Reg. Assurance Supervisor (NRC Commitments Only)

j Review Only Datey-

f IWd Chem Supt. (Radiological /Harmar/ Environmental Issues)
[ f

b** d Date - 0 0U
Depadt 8 er (Receiving for Transfers) ! {

Date,

| SQV Director (required for SQV Responses, Severity Level Changes or Extension of SQV Items only)

}
** Date

j Station Manager (Required for all NRC Comancments, SQV Responses and Commitments, all Due Date Extensions, and all Closeout itema.)

**Not required for transfers within the same Department
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*

ATTACHMENT H (Page 1 of 1)

CORRECTIVE ACTION FORM

sects s i,7 a .e is.se o.e oener .e.ii (2,3,4, s ., e ..se 6. ,ie a e 6 C.,,e i 4 i f

1. wrso 2Mmn%oto4 s n-a-s LER % %on i
2. INIIIATION SECTION:

O *SQV P --- - . O Corrective Aceae Comautment--

8 Response must contain the following informanon Accon to Correct the Finding and P;ovent Recurrence, Expected C+-,' ' -- Date of CIA,
and Stasement as to Why this De6ciency was not Ida=e#iad by **=*== Perecenal.

Assigned To: N b*mo nn Due Daae: /2-7/-4/e
R:sponse/Co===*===# Desen mo d n rMaM r*ne cAS50 e u ~k +'paion (Attach add =*=vint pages., as necesegry) CJO nvn3 o r*', me d aPPrHOI I >++r'r fsesn mJ ndn+..n5 /
p>a,,.M m#MTr _a r ' d:tce:We' ' d . ' '

3. TRANal'a.m 5ELIION: Current Due Date:
_

Old Owner: New Owner:
i

REASON: !
4. E.AIa.N510N REOUtaI MELTION: -

|

Original Due Date: R*T=='ad Due Date:
REASON:

5. 5EVERITY LEVEL CHANGE:

Old Severity Level: P 7 -i Severity Level:
REASON:

|

|
6. CLOSEOUT 5ELIION: (Ansch all dosecut A-_-- --) |

>

7. ACLt.rIANCE/ REVIEW AND ArrmOVAL SIGNATURE SECTION: b|/9/9(sR. namm Amn1 Dane

lementor (R ving for T ers) / /

I/ /Af AAA Aix' Date lj R s
~ Supervisor (Receivirig for Transids) //

Rsview Only: Date
Reg. Assurance Supervisor (NRC Commitments Only)

Review Only: Date

IKd gem Supt. (Radiological /Harmar/ Environmental Issues)

CJh ' b-ee p.t.

Department MEvi eceiving for Transfers) / /
M

Date
SQV Director (required for SQV Responses, Seventy Level Changes or Extension of SQV Items only)

** Date
Station Manager (Required for all NRC Commitments SQV Responses and Commitments, all Due Date Extensions, and all Closeout items.)

**Not required for transfers within the same Department
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*

ATTACHMENT H (Page 1 of 1)

CORRECTTVE ACTION FORM

Sections 1, 7 and at least one other section (2,3,4,5 or 6) must be cosapleted on each Corrective Action form.

1. NTS# 2/>T/?O94Mo/AV Source Document /-d k 2- N -A O I
2. INITI ATION SEL I~ ION:

O *SQV Response O Corrective Acton ra=====a *
* Response must contain the following informanon: Action to Cortset the Fanding and Prevent Rm.% Expected Completion Date of C/A,
and Statement as to Why this Deficiency was not IAaaana<f by Station Personnel.

Assigned To: or b Due Daae: M/
.M70 //'ci meeli 6c[da~f e M

Response / Commitment Descriptiosi (Attach additional pages, as necessary) N Jo /e_' >04f.
~th er3Urd ThS $~ nn irn d% AO M mn d orn,-h va_ | Je-H 4 r%mmers
t , 3 ,.x nH b ew e):se m .+,e o+M . Ie

3. TRANSFER SECTION: Current Due Date:

Old Owner: New owner:
REASON:
4 EXIENSION REOUE51 SELIION:

Original Due Date: Requested Due Date:
REASON:

5. SEVERITY LEVEL CHANGE:

Old Severity Level: Requested Severity Level:
REASON:

1

c. CLO5EOUT SECTION: (A: tach all closecut docmaears)

7.
5. ACCEPTANCE / REVIEW AND ArrmOVAL SIGNATURE SECTION: |C/N/N// /GMP1IV Date

.lementor (Rhei g for T ) / /

f h hI U 11 Date

' SupervisIor (Receive. for Transfp //
R:: view Only: Date

Reg. Assurance Supervisor (NRC Coman:ments Only)

Rsview Only: Date
r Rad Chem Supt. (Radiological /Harmat/ Environmental Issues) I

d Date** '

Departme M er (Receiving for Transfers) ( '

Date
SQV Director (required for SQV Responses, Seventy Level Changes or Extension of SQV ltems only)

** Date
Station Manager (Required for all NRC Commitments, SQV Responses and Commitments, all Due Date Extensions, and all Closcout items.)

**Not required for transfers within the same Department
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