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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20656-0001 o, S L™

July 3, 1997

Ms. lrene Johnson, Acting Manager
Nuclear Regulatory Services
Commonwealth Edison Company
Executive Towers West 111

1400 Opus Place, Suite 500
Downers Grove, IL 60515

SUBJECT: REVIEW OF PRELIMINARY ACCIDENT SEQUENCE PRECURSOR ANALYSIS OF
OPERATIONAL EVENT AT LASALLE COUNTY STATION, UNITS 1 AND 2

Dear Ms. Johnson:

Enclosed for your review and comment is a copy of the preliminary Accident
Sequence Precursor (ASP) analysis of an operational event which occurred at
LaSalle County Station, Units 1 and 2, on June 28, 1996 (Enclosure 1), and was
reported in Licensee Event Report (LERs) Nos. 373/96-007 and 373/96-008. This
analysis was prepared by our contractor at the Oak Ridge National Laboratory
(ORNL). The results of this preliminary analysis indicate that this event may
be a precursor for 1996. In assessing operational events, an effort was made
to make the ASP models as realistic as possible regarding the specific
features and response of a given plant to various accident sequence
initiators. We realize that licensees may have additional systems and
emergency procedures, or other features at their plants that might affect the
analysis. Therefore, we are providing you an opportunity to review and
comment on the technical adequacy of the preliminary ASP analysis, including
the depiction of plant equipment and equipment capabilities. Upon receipt and
evaluation of your comments, we will revise the conditional core damage
probability calculations, where necessary, to consider the specific
information you have provided. The object of the review process is to piovide
as realistic an snalysis of the significance of the event as possible.

In order to incorporate ComEd’s comments, perform any required reanal/sis and
prepare the final report of NRC's analysis of this event in a timely manner,

Comtd is requested to complete its review and to provide any comments within

30 days of receipt of this letter. NRC has streamlined the ASP program with /

the objective of si*nificantly improving the time after an event in which the / /
final precursor analysis of the event is made publicly available. As soon as / /
the final analysis of the event has been completed, NRC will provide (for

ComEd's information) the final precursor analysis of the event and the _ [‘/
resolution of ComEd’s comments. In previous years, licensees have had to wait It

until publication of the Annual Precursor Report (in some cases, up to 23
months after an event) for the final precursor analysis of an event and the
resolution of their comments.

Also enclosed are several items to facilitate your review. Enclosure 2
contains specific quidance for pertorming the requested review, identifies the
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1. Johnson

criteria which NRC will apply to determine whether any credit should be given
in the analysis for the use of licensee-identified additional equipment or
specific actions in recovering from the event, and describes the specific
information that ComEd should provide to support such a claim. Enclosure 3 is
a copy of LER Nos. 373/96-007 and 373/96-008, that documented the event.

Please contact me at (301) 415-1322 if you have any questions regarding this
request. This request is covered by the existing OMB clearance number (3150-
0104) for NRC staff followup review of events documented in LERs. ComEd's
response to this request is voluntary and does not constitute a licensing
requirement.

Sincerely,

ORIGINAL SIGNED BY:

Donna M. Skay, Project Manager
Project Directorate I11-2

Division of Reactor Projects - I11/1V
Office of Nuclear Reactor Regulation
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LER No. 373/96-007, -008

LER Ne. 373/96-007, -008

Event Description.  Concrete sealant fouls cooling water systems
Date of Event:  June 28, 1996
Plant: LaSalle | and 2

Event Summary

A foam scalant was inadvertently injected into the service water tunnel for Units 1 and 2 resuiting in fouling
of nonessential service water, and potential fouling of essential (safety-related) cooling water systems  The
conditional core damage probability (CCDP) estimated for this event is 2.3 » 10” at LaSalle 2. Because of
the location of the scalant and the location of the emergency service water system (ESW) pump intakes, the
significance of this event would be slightly lower for LaSalle 1 than for LaSalle 2.

Event Description

The Licensee Event Report (LER) for this event [Re! 1, 2] reports that between May 21 and June 21, 1996,
contractors, as requested by the station’s Consolidated Facility Maintenance group, began sealing cracks in
e walls and floors of the raw water intake building  The repair process involved drilling holes into the side
of each crack along its length and injecting an expandabic foam scalant (“Furmanite™) into these holes to seal
the crack. Whaie performing the repairs, workers started fixing cracks on the top of the service water tunnel
This tunnel supplies cooling water to both the nonessential and essential service water systems.  Because the
workers believed that they were working on a concrete floor laid over soil, they proceeded to dnll five holes
through the ceiling of the service water tunnel.  Consequently, instead of injecting sealant into a void under
the building floor, the material was injected into the service water tunnel  In all, personnel injected between
80 and 120 cubic feet of scalant into the tunnel.

On June 19, 1996, a high differential pressure developed across the non-cssential service water (NESW)
strainers for both units  An automatic backwash for the strainers for both units failed and differential pressure
across the strainers exceeded the normal backwash setpoint by as much as € psid  Reactor power was reduced
to about 77% on both units to reduce loading of the service water system and the strainers were isolated one
at a ime for repawrs. Afier the repairs were completed, operators were able to manually backwash each
strainer successfully. Initially, it was believed that the strainers had been fouled by “corn cob™ matenal being
used in sandblasting the exterior of the raw water intake building

On June 24, 1996, normal surveillance tests were attempted on the station’s dicse! fire water pumps (DFPs)
While DFP 0A performed satisfactonly, DFP 0B expenienced 2 high cooling water outlet temperature,
indicative of flow blockage, after about § mun of operation. DFP 0B was shut down and both pumps were
declared inoperable. Later on the same day, high differential pressures were expenenced again across the

Enclosure 1



LER No. 373/96-007, -008

non-essential service water stramners, which again failed to successfully automatically backwash Operators
reduced plant service water heat loads and manually backwashed the strainers

On June 25 and June 26, test runs of the five emergency diesel generators and the four residual heat removal
systems were made, and no operability problems were noted Unit 1 scrammed due to instrument calibration
problems late on June 26,  On June 27, a Unit 2 service water stramner was inspected and was found to be
operable. On June 28, divers performed an inspection of the service water tunnel and discovered that a
significant amount of debns remained present (this was later determined to be the Furmanite sealant)
Essential service water systems taking suction from the service water tunnel were declared inoperable. Unit
1 was scrammed from 1% power, and Unit 2 was reduced from 100% to 5% power and then scrammed.

Additional Event-Felated Information

Both units were maintained in hot shutdown so that decay heat removal systems relying upon ESW would
not be demanded and the service water tunnel was extensively cleaned Between 80 and 120 cubic feet of
scalant matenal were removed from the tunicl, including one large piece measuring about 8 ft wide by 15

ft long by up to 1 ft thick

The Augmented Inspection Team report and other information provided by personnel at Commonwealth
Edison [Ref 3, 6] indicate that on July 4 and July 5, 1997, ESW pumps were run for several hours for testing
and all performed adequately, except for the Ul A fuel pool emergency makeup (FFEM) pump and the U2
B FPEM pump, which were out of service. On July §, the 2A RHRSW strainer was opened for inspection
A large number of sealant pieces of significant size were found and the strainer was described as being filled
50-60% with debns.  Examination of several tubes with a borescope revealed that all tubes examined were
blocked with scalant.' Vendor information indicated that debris particles greater than 2 in. in size would not
be removed dunng strainer backwash because the internal diameter (ID) of the backwash arm was 2 in. Some
pieces of scalant debnis were observed to have at least one dimension greater than the ID of the backwash
arm. Only small amounts of debnis were found in the balance of the ESW system. On July 7, both units were
placed in cold shutdown

Subsequent analysis determined that, given the lavout of the service water tunnel and the sealant injection
points, the vulnerability of Unit 1 ESW systems to fouling was low. Potentially vulnerable systems taking
suction from the Unit 2 end of the service water tunnel include the Unit 1 and Unit 2 NESW systems, 2A and
2B RHRSW systems, the 2A diesel generator cooling water system, 2A and 2B fuel pool emergency makeup
pumps, and OA and OB diesel fire pumps

Modeling Assumptions

A probabilistic nsk analysis of the event prepared by the licensee [Ref 4] indicates that, based on the
Judgmert of personnel responding to the events, the combined probability that either the June 19 or the June

"Not all tubes could be examined using the borescope
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24 strainer failures could have resulted in a total loss of normal service water and subsequent scram was about
0.5. This assumption appears reasonable, and the event was analyzed as an at-power scram with non-safety-
related service water unavailable. Unavailability of the NESW renders dependent systems unavailable,
including the condensate system (CDS), main feedwater (MFW), power conversion systems (PCS), the
controi rod drive hydraulic supply system (CRD), and systems required for containment venting (CVS).

No test data could be identified to show that the potentially affected systems were fully operable after the
June 19 event. Some testing was performed around June 25, 1996, that indicated that ESW was operable after
the second fouling event. An exhaustive system test was performed on July 4, 1996, after a cleanup of the
scalant material. Results from thus testing also indicated that ESW was operable.

The 2A RHRSW system strainer was reported to be 50-60% fouled with sealant debris subsequent to the
aforementioned testing  This fouling occurred despite the fact that the system had been tested after the two
reported strainer fouling events and much of the onginal quantity of debris possibly removed from the tunnel.
In addition, the OB diesel fire pump was found by surveillance testing on June 24 to be inoperable, due to
scalant fouling of its cooling water supply

It 1s difficult to assess the likelthood that additional safety-related systems dependent on the service waler
tunnel could have been rendered inoperable by sealant fouling, but it is clear that the scalant material did
present a potential concern. In its probabilistic nsk assessment of the event, Commonwealth Edison assumed
a probability of failure of 0.01 for division 2 core standby coolant supply systems dependent upon ESW due
to scalant fouling Independent failure of the ESW trains was incorporated into the 2 SP model fault trees
with events DIVIFOUL and DIV2FOUL. The primary impact on plant safety systems from the loss of a train
of ESW (either by DIVIFOUL or DIV2FOUL) 1s to fail the service water supply to an RHR heat exchanger
An independent failure probability of 0.01 was used for each basic event. Consistent with the common-cause
strainer failure data presented in INEL-94/0064 (Ref $), a common-cause failure probability of 0.1 for the
second train of ESW, given that the first train has failed, was also added to the ASP mode! (basic event
ESW-CCF).

In addition, the B fuel pool emergency makeup pump was assumed 1o be failed based on additional
information obtained about the event [Ref 6]

Analysis Results

The CCDP estimated for this event is 2.3 x 10°. The dominant sequence highlighted on the event tree in
Figure | involves

* the postulated scram with unavailability of PCS and main feedwater,
* failure of RHR, and
* unavailability of containmen? venting

As stated above, the loss of NESW fails CDS, MFW, PCS, CRD, and CVS
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Definitions and probabilitics for basic events are shown in Table 1. The conditional probabilities associated
with the highest probability sequences are shown in Table 2. Tabie 3 lists the sequence logic associated with
the sequences listed in Table 2. Table 4 describes the systen) names associated with the dominant sequences
Mimimal cut sets associated with the dominant sequences are shown in Table 5.

Acronyms

ASP accident sequence precursor

CCDp conditional core damage probability
CDS condensate storage system

CRD control rod drive system

Cvs containment venting system

DFPs diesel fire water pumps

ESW essential service water

HPCS high pressure core spray

ID internal diameter

LER hicensee event report

MFW main feedwater

NESW non-essential service water

PCS power conversion system

RCIC reactor core isolation cooling

RHR residual heat removal

RHRSW  residual heat removal system service water
SRVs safety relief valves

TRANS  transient

References

1. Licensee Event Report (373/96-008) from Commonwealth Edison to the US. Nuclear Regulatory
Commission, “Foreign Material Injected Into Service Water Tunnel Causes Dual Unit Shutdown Due to
Inadequate Work Control,” November 25, 1996,

2. Licensee Event Report (373/96-007) from Commonwealth Edison to the US. Nuclear Regulatory
Commission, “Unit 1 Reactor Scram on Main Steam Flow High Trip Isolation During Surveillance,”
July 24, 1996.

3. “NRC Region IIl Augmented Inspection Team Review of the Potential Loss of the Ultimate Heat Sink
Due to Foreign Material in the Safety-Related Service Water Intake Tunnel Inspection Report,” U.S
Nuclear Regulatory Commussion, August 2, 1996,

4. “PRA Report of the Impact of Foam Sealant Injection in the LaSalle County Nuclear Station Service
Water Tunnel,” Commonwealth Edison, September 23, 1996
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Figure 1. Dominant core damage sequence for LER Nos 373/96-007, -008. (The loss of
NESW fails the following systems: CDS, MFW, PCS, CRD, and CVS )
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Tabile 1. Definitions and Probabilities for Selected Basic Events for LER No. 373/96-007, -008

Modified
Event Base Current for this
name Description probability | probability | Type event

1E-LOOP Loss-of Offsite Power lnitiating £.5 E-006 0.0 E+000 Yes
Event

[E-SLOCA Small Loss-of Coolant Initiating 1.7 E-006 0.0 E+000 Yes
Event

IE-TRANS-NESW Tranment (TRANS) Instiating 5.0 E©O01 5.0 E-001 NEW Yes
Event-Loss-of NESW

ADS-XHE-XE-ERROR Operator Fails to Depressunze 1.0 E<002 1.0 E-002 No
Usmg the Automatic
Depressunzation System

CDS-TNK-HW-CST Condensaie Storage Tank Faiis 1.0 E-00S 1.0 E-005 No

CSS-XHE-XE-NOREC Operator Fails 10 Recover 1.0 E+000 1.0 E+000 No
Contsnment Sprays

DIVIFOUL Failure of Division | Safety 1.0 E002 1.0 E-002 NEW Yes
Systems due 1o the Loss of ESW

DIV2FOUL Failure of Division 2 Safery 1.0 E-002 1.0 E-002 NEW Yes
Systems due 10 the Loss of EAW

ESW.CCF Common-Cause Failure of the 1.0 E00I 1.0 E<001 NEW Yes
ESW

HCS-MDP-FC-TRAIN High Pressure Core Spray (HPCS) 1.3 E-002 1.3 E<002 No
Train Level Failures

HCS-XHE-XE-NOREC Operator Fails to Recover HPCS 7.0 E-00) 7.0 ED01 No

PPR-SRV-00-2VLVS One or Two Safety Relief Vaives 32 E002 3.2 E-002 No
(SRVs) Fail 10 Close

RCI-TDP-FC-TRAIN Reactor Core Isolation Cooling 38 E002 38 E002 No
(RCIC) Train Components Failures

RCIXHE-XE-NOREC Operator Fails 1o Recover RCIC 7.0 E-001 7.0 E-001 No

RH-PC-LT Operator Fails to Recover the 28 E002 2.8 E-002 No
Residual Heat Removal (RHR)
System and the Power Conversion
System (PCS) Over & 12 h Penod

RHR-MDP-CF-MDPS Common-Cause Failure of RHR 1.0 E-004 1.0 E-004 No

Pumps
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Table 1. Definitions and Probabilities for Selected Basic Events for LER No. 373/96-007, -008

Modified
Event Base Current for this
name Description probability | probability | Type event
RHR-MDP-FC-TRNA RHR Tram A Components Fail 38 E003 3B E003 No
RHR-MDP-FC-TRNB RHR Train B Components Fail 38 E003 38 E-003 No
RHR-MOV-OO-BYPSA | RHR Heat Exchanger Bypass 3.0 E003 3.0 E003 No
Valve Fails o Close
RHR-MOV-OO-BYPSB | RHR Heat Exchanger B Bypass 30E003 3.0 E-003 No
Valve Fails 1o Close
SDC-XHE-XE-NOREC Operator Fails 1o Pecover RHR 1.0 E+000 1.0 E+000 No
SPC-XHE-XE-NOREC Operator Fails to Recover RHR 1 0 E+<000 1.0 E+000 No
SRV One or More of the SRVs Fail 1o 32 E002 3.2 E002 No
Close
SSW-MDP-FC-FPEMU Failure of the Fuel Pool 3.3 E<003 1.0 E+000 Yes
Emergency Makeup Pump Train
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Table 2. Sequence Conditional Probabilities for LER 373/96-007, -008

Conditional core
Event tree Sequence damage Percent
name number probability (CCDP) contribution

TRANS-NESW 07 1.9E-005 839
TRANS-NESW 62 1.5E-006 64
TRANS-NESW 31 1.2E-006 51
TRANS-NESW 37 6.5E-007 27

Total (all sequences) 2.3E-005 '

Teble 3. Sequence Logic for Dominant Sequences for LER 373/96-007, -008

Event tree name

Sequence

number

Logic

TRANS-NESW

07

/RPS, PCS, /SRV, MFW, /HCS,
RHR, CVS

TRANS-NESW

62

/RPS, PCS, P2, HCS, ADS

TRANS-NESW

31

RCI, ADS, CRD

/RPS, PCS, /SRV, MFW, HCS,

TRANS-NESW

37

/LCS, RHR, CVS§

/RPS, PCS, P2, /HCS, CDS,
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Table 4. System names for LER 373/06-007, -008

- >, tem name Logic

ADS Automatic Depressunization Fails

CDS Failure of the Condensate System

CRD Insufficient CRD Flow to the RCS

(% Containment (Suppression Pool) Venting

HCS HPCS Fails to Provide Sufficient Flow to the
Reactor Vessel

LCS Low Pressure Core Spray

MFW Main Feedwater System

P2 One or Two SRVs Fail to Close

PCS Power Conversion System Fails ’

RCI RCIC Fails to Provide Sufficient Flow to the
RCS

RHR Residual Heat Removal Fails

RPS Reactor Shutdown Fails

SRV None of the SRVs Fail to Close

10
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Table S. Conditional Cut Sets for Higher Probability Sequences for LER No. 373/96-007, -008

Cut set Percent
number Contribution cCop* Cut sets*
TRANS-NESW Sequence07 | 19E005 |
1 68 8 13 E-005 | IE-TRANS-NESW, /SRV, DIVIFOUL, ESW-CCF,
SDC-XHE-XE-NOREC, SPC-XHE-XE-NOREC, RH-PC-LT,
CS5-XHE-XE-NOREC
2 68 1.3E-006 | IE-TRANS-NESW, SRV, RHR-MDP-CF-MDPS,
SDC-XHE-XE-NOREC, SPC-XHE-XE-NOREC, RH-PC-LT,
CSS-XHE-XE-NOREC
3 68 1.3 E-006 IE-TRANS-NESW, /SRV, DIVIFOUL, DIV2FOUL,
SDC-XHE-XE-NOREC, SPC-XHE-XE-NOREC, RH-PC-LT,
CS8S8-XHE-XE-NOREC
4 26 § 1 E.007 | IE-TRANS-NESW, /SRV, RHR-MDP-FC-TRNA, DIVZFOUL,
/HCS, SDC-XHE-XE-NOREC, £PC-XHE-XE-NOREC,
RH-PC-LT, CS88-XHE-XE- 'OREC
5 26 § 1 E-007 | IE-TRANS-NESW, /SRV, DIVIFOUL, RHR-MDP-FC-TRNE,

HCS, SDC-XHE-XE-NOREC, SPC-XHE-XE-NOREC,
RH-PC-LT, CSS-XHE-XE-NOREC

6 20 4.0 E-007 IE-TRANS-NESW, /8RV, DIVIFOUL, RHR-MOV-00-BYPSB,
/HCS, SDC-XHE-XE-NOREC, SPC-XHE-XE-NOREC,
RH-PC-LT, CS8-XHE-XE-NOREC

7 20 40E-(07 | IE-TRANS-NESW, /SRV, RHK-MOV-0O-BYPSA, DIV2FOUL,
/HCS, SDC-XHE-XE-NOREC, SPC-XHE-XE-NOREC,
RH-PC-LT, CS8-XHE-XE-NOREC

TRANS-NESW Sequence 62 1.5 E-006

1 97.0 1.4 E-006 TE-TRANS-NESW, PPR-SRV-O0-2VLVS,
HC3-MDP-FC-TRAIN, HCS-XHE-XE-NOREC,

ADS-XHE-XE-ERROR
TRANS-NESW Sequence 31 1.2 E-006 B AR

1 96 .6 1.1 E-006 [E-TRANS-NESW, /SRV, HCS-MDP-FC-TRAIN,
HCS-XHE-XE-NOKEC. RCI-TDP-FC-TRAIN,
RCI-XHE-XE-NOREC, ADS-XHE-XE-ERROR

1
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Table 5. Conditions! Cut Sets for Higher Probability Sequences for LER No. 373/96-007, -008

Cut set Percent
number Contribution cCop Cut sets®
2 1.9 23E-78 IE-TRANS-NESW, /SRV, CDS-TNK-HW-CST,

HCS-XHE-XE-NOREC, ADS-XHE-XE-ERROR

TRANS-NESW Sequence 37 | 6SE007 |

1 68 8 44 E-007 | 'E-TRANS-NESW, PPR-SRV-O0-2VLVS, DIVIFOUL,
ESW-CCF, SDC-XHE-XE-NOREC, $PC-XHE-XE-NOREC,
RH-PC-LT, CSS§-XHE-XE-NOREC

2 68 44 E-008 | IE-TRANS-NESW, PPR-SRV-O0-2VLVS,
RHR-MDP-CF-MDPS, SDC-XHE-XE-NOREC,
SPC-XHE-XE-NOREC, RH-PC-LT, CSS-XHE-XE-NOREC

3 68 44 E-008 | IE-TRANS-NESW, PPR-SRV-O0-2VLVS, DIVIFOUL,
DIV2FOUL, SDC-XHE-XE-NOREC,
SPC-XHE-XE-NOREC, RH-PC-LT, C§8-XHE-XE-NOREC

4 26 1.7E-008 | IE-TRANS-NESW, PPR-SRV-O0-2VLVS,
RHR-MDP-FC-TRNA, DIV2FOUL, SDC-XHE-XE-NOREC,
SPC-XHE-XE-NOREC, RH-PC-LT, CSS-XHE-XE-NOREC

5 26 1.7 E-008 IE-TRANS-NESW, PPR-SRV-00-2VLVS, DIVIFOU.,
RHR-MDP-FC-TRNB, SDC-XHE-XE-NOREC,
SPC-XHE-XE-NOREC, RH-PC-LT, CSS-XHE-XE-NOREC

6 20 1.3 E-008 | IE-TRANS-NESW, PPR-SRV-O0-2VLVS, DIVIFOUL,
RHR-MOV-OO-BYPSB, SDC-XHE-XE-NOREC,
SPC-XHE-XE-NOREC, RH-PC-LT, C$8-XHE-XE-NOREC

7 20 13 E-008 | IE-TRANS-NESW, PPR-SRV-O0-2VLVS,
RHR-MOV-OO-BYPSA, DIV2ZFOUL, SDC-XHE-XE-NOREC,
SPC-XHE-XE-NOREC, RH-PC-LT, CS8-XHE-XE-NOREC

Total (all sequences) 2.3 E-005

*The conditional probability for each cut set is determined by multiplying the probability of the initiating event by the probabilities of
the basic events i that muamal cut set. The probabilities for the mitiating events and the basic events are given in Table |

*Initiating events, such as II-TRANS-NESW. are not normally included in the output of the fault tree reduction process  This event has
been sdded 10 mid in understancuig the sequences 1o potential core damsge sssociated with the event. Unavailability of the NESW
instistes the transient and renders numerous systems that are dependent on service water unavailable, including the CDS, MFW, PCS,
CRD, and CVS.

12



GUIDANCE FOR LICENSEE REVIEW OF
PRELIMINARY ASP ANALYSIS

Background

The preliminary precursor analysis of an operational event that occurred at
your plant has been provided for your review. This analysis was performed as
a part of the NRC's Accident Sequence Precursor (ASP) Program. The ASP
Program uses probabilistic risk assessment techniques to provide esiimates of
operating event significance in terms of the potential for core damage. The
types of events evaluated include actua) initiating events, such as a loss of
off-site power (LOOP) or loss-of-coolant accident (LOCA), degradation of plant
conditions, and safety equipment failures or unavailabilities that could
increase the probability of core damage from postulated accident sequences.
This preliminary analysis was conducted using the information contained in the
plant-specific final rafety analysis report (FSAR), individual plant
examination (IPE), and the licensee event report (LER) for this event.

Modeling Techniques

The models used for the analysis of 1995 and 1996 events were developed by the
Idaho National Engineering Laboratory (INEL). The models were developed using
the Systems Analysis Programs for Hands-on Integrated Reliability Evaluations
(SAPHIRE) software. The models are based on linked fault trees. Four types
of initiating events are considered:. (1) transients, (2) lToss-of-coolant
accidents (LOCAs), (3) losses of offsite powe: (LOOPs), and (4) steam
generator tube ruptures (PWR only). Fault trees were developed for each top
event on the event trees to a supercompenent level of detail. The only
support system currently modeled is the electric power system.

The models may be modified to include additional detail for the systems/
components of interest for a particular event. This may include additional
equipment or mitigation strategies as outlined in the FSAR or IPE.
Probabilities are modified to reflect the particular circumstances of the
event being analyzed.

Guidance for Peer Review

Comments regarding the analysis should address:

© Does the "Event Description” section accurately describe the event as it
occurred? ;
. Does the "Additional Event-Related Information" section provide accurate

additional information concerning the configuration of the plant and the
operation of and procedures associated with relevant systems?

. Does the “Modeling Assumptions" section accurately describe the modeling
done for the event? Is the modeling of the event appropriate for the
events that occurred or that had the potential to occur under the event
conditions? This also includes assumptions regarding the 1ikelihood of
equipment recovery.

Enclosure 2



Appendix H of Reference 1 provides examples of comments and responses for
previous ASP analyses.

Criteria for Evaluating Comments

Modifications to the event analysis may be made based on the comments that you
provide. Specific documentation will be required to consider modifications to
the event analysis. References should be made to portions of the LER, AIT, or
other event documentation concerning the sequence of events. System and
component capabilities should be supported by references toc the FSAR, IPE,
plant procedures, or analyses. Comments related to operator response times
and capabilities should reference plant procedures, the FSAR, the IPE, or
applicable operator response models. Assumptions used in determining failure
probabilities should be clearly stated.

Criteria for Evaluating Additional Recovery Measures

Additional systems, equipment, or specific recovery actions may be considered
for incorporation into the analysis. However, to assess the viability and
effectiveness of the equipment and methods, the appropriate documentation must
be included in your response. This includes:

- normal or emergency operating procedures.’

- piping and instrumentation diagrams (P4IDs),”

- electrical one-line diagrams,’

- results of thermal-hydraulic analyses, and .

- operator training (both procedures and simulator), etc.

Systems, equipment, or specific recovery actions that were not in place at the
time of the event will not be considered. Also, the documentation should
address the impact (both positive and negative) of the use of the specific
recovery measure on:

- the sequence of events,

- the timing of events,

- the probability of operator error in using the system or
equipment, and

- other systems/processes already modeled in the analysis (including
operator actions).

For example, Plant A (a PWR) experiences a reactor trip, and during the
subsequent recovery, it is discovered that one train of the auxiliary
feedwater (AFW) system is unavailable. Absent any further information
regrading this event, the ASP Program would analyze it as a reactor trip
with one train of AFW unavailable. The AFW modeling would be patterned
after information gathered either from the plant FSAR or the IPE.
However, if information is received about the use of an additional
system (such as a standby steam generator feedwater system) in
recovering from this event, the transient would be modeled as a reactor
trip with one train of AFW unavailable, but this unavailability would be

" Revision or practices at the time the event occurred.



mitigated by the use of the standby feedwater system. The mitigation
effect for the standby feedwater system would be credited in the
analysis provided that the following material was available:

- standby feedwater .ystem characteristics are documented in the
FSAR or accounted for in the IPE,

- procedures for using the system during recovery existed 2t the
time of the event,

- the plant operators had been trained in the use of the system
prior to the event,

- a clear diagram of the system is available (either in the FSAR,
IPE, or supplied by the licensee),

- previous analyses nave indicated that there would be sufficient
time available to implement the procedure successfully under the
circumstances of the event under analysis,

. the effects of using the standby feedwater system on the operation
and recovery of systems or procedires that are already included in
the event modeling. In this case use of the standby feedwater
system may reduce the likelihood «f recovering failed AFW
equipment or initiating feed-and oleed due to time and personnel
constraints.

Materials Provided for Review

The following materials have been provided in the package to facilitate your
review of the preliminary analysis of the operational event

o The specific LER, augmented inspection team (AIT) report, or other
pertinent reports.

. A summary of the calculation results. An event tree with the dominant
sequence(s) highlighted. Ffrour tables in the analysis indicate: (1) a
summary of the relevant sasic events, including modifications to the
probabilities to reflec. the circumstances of the event, (2) the
dominant core damage sequences, (3) the systen, names for the systems
cited in the dominant core damage sequences, and (4) cut sets for the
dominant core damage sequences.

Schedule

Please refer to the transmittal letter for scheuules and procedures for
submitting your comments.

References

1. L. N. Vander Heuvel et al., Precursors to Potential Severe Core Damage
Accidents: 1994, A Status Report, USNRC Report NUREG/CR-4674 (ORNL/NOAC-
232) Volumes 21 and 22, Martin Marivtta Energy Systems, Inc., Oak Ridge
National Laboratory and Science Ap,lications International Corp.,
December 1995.
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a full Main Steam Isclation Valve (MSIV) isolation

At

20:56 hours on June 26,

1996,
was received on Unit 1 during the Instrument Maintenance Department (IMD) instrument

mechanics (IM's) performance of a surveillance forcalibrating the Main Steamline
The MSIV isclation trip resulted in an automatic

High Flow Isoclation switches.
Reactor Scram of Unit 1 due to the Reactor Protection System (RPS)

the MSIV not Jull open trip logic.

reactor safely shut down.

A Primary Containment Isolation System

been reset.

(PCIS)

trip signal from
All Safety systems functioned as expected and the

Group 1 half isolation trip on the A2
channel was in place due to the calibration of the 1B21-N010C switch and‘had riot

differential pressure switch to near reactor pressure,
throttling open the flow switch high side isclation valve when a trip was received

from the PCIS Group 1 channel B: for main steam flow high trip.
and B2 instrument lines are shared.

The combination of the A2

The IM had just completed actions for prepressurizing the high flow

and was in the process of

channel

Channel trips resulted in the full PCIS Group 1 isolation of the MSIVs

The A2 instrument
and B2

The root cause of the event was an Instrument Maintenance Department work practice

deficiency in the proper technigue for prepressurizing instruments.
factor was a procedural weakness.

A contributing
The procedure did not include stepes to reset the

main steam high flow isclation trip channel prior to returning the instrument to
hability of receiving a full PC1S

vmile valving in the instrument.

service.

This action would have reduced

the

“1

Group 1 isolation from a pressure spike induceu
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor

Erergy Industry Identification System (EIIS) codes are identified in the text as [XX] .

A. CONDITION PRIOR TO EVENT

06/26/96 Event Time: 20:56 Hours

Unit(s): One Event Date:
Power Level(s): 100%

Reactor Mode(s): 1 Mode (s) Name: Run

At 20:56 hours on June 26 1996, the Instrument Maintenance Department (IMD) was
performing Instrument Su:veillance LIS-MS-102,* Unit 1 Main Steam Line (MSL) High
Flow MSIV Isolation Calibration.” Ten of the sixteen Main Steam Isolation Valve
(MSIV,MS) [SB] high flow differential pressure switches had already been successfully
calibrated and returned to service. The calibration of the 1B21-N010C flow switch
had just been completed and the instrument mechanics were in the process of

returning the switch to service.

There are four instrument racks, and each instrument rack contains one Primary
Containment Isolation System (PCIS, PC) [NH) subchannel. Each PCIS subchannel
consists of four flow switches: one from each main steam line. These subchannels
are Al (A switches), Bl (B switches), A2 (C switches) and B2 (D switches). The
switches are configured in a one-out-of-two twice logic. To trip a PCIS subchannel
from the high flow switches, at least one switch in a channel must trip on high
flow. To receive a Group 1 isolation, one of the A or C channels must trip along

with one of the B or D channels.

A Primary Containment Isolation System (PCIS) Group 1 half isolation trip on the A2
channel was in place during the calibration of the 1B21-N010C switch ¢nd had not
been reset. An Instrument Mechanic had just completed actions for presressurizing
the hi flow differential pressure switch "0 near reactor pressure, and was in the
process of throttling open the flow switch high side isclation valve whe.a a trip was
received from the PCIS Group 1 channel B2 for Main steam flow hi trip. The
combination of the A2 channel and B2 Channel trips resulted in the full PCIS Group 1
isolation of the MSIVs. The MSIV inola‘ion trip resulted in an automatic Reactor
Scram of Unit 1. All control rods filly inserted and Operations established
control of Reactor Vessel water lev:l ,.d p.essure using the Motor Driven Feed Pump
(MDRFP) and Safety Relief Valves (SKVi). Hoth loops of suppression pool cooling
were started to remove the added heat tr the suppression pool from the SRVs and the
Reactor Core Isclation System (RCIC) wvas manually started to assist in pressure

control of the reactor vessel.

This event is being reported in accordance with the reguirements of
10 CFR 50.73(a) (2) (iv) due to an automatic actuation of an Engineered Safety Feature

(ESF) .
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C. CADSE OF EVENT

The cause of the Scram was a Group 1 Iscolation signal initiated by the spurious trip
of Main Steam Line (MSL) High Flow switch 1B21-N010D caused by a pressure spike on
the instrument sensing line during the return to service of the 1B21-N010C switch.
The instrument sensing lines of the 1B21-N010C switch (PCIS Group 1 A2 channel) are
shared with the 1B21-NO10D switch (PCIS Group 1 B2 channel) and with a
Feedwater-Reactor level control system main steam line flow transmitter
(1C34-N0OD4C). The pressure spike occurred because the main steam high flow switch
did not get properly prepressurized prior to returning the instrument to service.
The PCIS Group 1 Isclation trip of the A2 channel had not been reset and the
subseguent BZ Channel trip of the PCIS Group 1 logic resulted in a full Group 1

isolation.

The manifold and vent valves of the main stear hi flow switch, 1B21-N010C, which was
being returned to service were subseguently replaced and tested. It was suspected
that one of the valves may have been leaking or sticking in a manner to result in an
abrupt valve position change. It was determined by testing the manifold and vent
valves as they responded to maintaining pressure, that none of the valve seats were
leaking. However, the hi side vent valve reguired a greater amount of rotation than
normal before valve seat contact was broken as evidenced by dropping of pressure
being held. The high side vent had been the valve used by the IM to prepressurize

the flow switch.

During the prepressurization of the flow switch, the IM throttled the high side vent
valve. This was done in order to minimize the effect on the final switch pressure
from the closure of the vent valve which causes further pressurization of the switch
due to the relative incompressibility of the water. Because the valve was being
throttled near the fully closed position, the valve was not open off its seat, As a
result, the IM was not actually pressurizing the instrument volume, but only the

gage which wae attached upstream of the high side vent. This method of
prepressurizing instruments was verified to be used by other Instrument Mechanics.

The root cause is & work practice deficiency in the proper technique for
prepressurizing instruments.

A contributing factor was a procedural weakness. The procedure did not include steps
to reset the main steam high flow isolation trip channel prior to returnirg the

instrument to service. This action would have reduced the probability of receiving
a full PCIS Group 1 isclation from a pressure spike induced while valving in the

instrument.
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LIS-MS-102, Unit 1 Main Steain Line High Flow MSIV Isolation Calibration, instructs
the IM to have the Operator reset the PCIS isclation trip logic after the switch
being tested has been valved back in to service. It is however possible to reset
the isolation logic prior to valving the instrument into service because the flow
switch is reset with the manifold equalization valve open. Had the isclation trip
been reset prior to instrument being valved back in service, it is possible that
only a B2 channel trip would have occurred as a result of the spike from the 1B21-
NO10D switch. The 1B21-N010C switch may not have tripped causing a channel A2 traip,
because the sensed differential pressure across the instrument with the egualizing
valve open would still have been lower than the spike on the adjoining switch.

ASSESSMENT OF SAFETY CONSEQUENCES

The safety significance of this event was minimal. The Primary Containment
Isclation System functioned as designed when the high flow isclation signal was
receivea. The positive reactivity due to pressure increase resulting from the
closure of the MSIVs is reduced by the initiation of the reactor scram upon start of
MSIV closure. A failure c¢f the scram from MSIVs closing would result in a scram
from either the Reactor Pressure High scram trip or from the Average Power Range
Monitor high flux trip logic. However, the scram and Group 1 isclation do represent
a significant challenge to safety related equipment which should be minimized. All
PCIS and RPS actions were initiated and completed as designed.

CORRECTIVE ACTIONS

Instrument Maintenance Department personnel will receive additional training on
proper techniques to be used in valving instruments back into service. The training
will emphasize the risks involved when instruments are not properly prepressurized

and appropriate precautions which must be taken. The Control System Technicians
will be trained by October 1, 1996. The “A* IMs will be trained by

February 1, 1997,

A procedure change to LIP-GM-908, “Opening Process Instrument Lines and Valve
Manipulation,* is being implemented to incorporate the information provided during
the training sessions described above. The procedure will be revised by

December 31, 1996.

A procedure change is being implemented to the Unit 1 and Unit 2 calibration
procedures, LIS-MS-102 (202) to reset the isolation trip prior te valving the
instrument flow switch back in service. Electrically defeating the trip from the
instrument being returned to service is also being evaluated as a part of this
procedure revision. Completion of this procedure change is planned prior to the
performance of the procedure while at power. LIS-MS-102 and LIS-M5-202, will be

revised before August 15, 1996.
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¥. PREVIOUS OCCURRENCES

LER NUMBER TITLE
373/94-015-00 Unit 1 Primary Containment Isolation and SCRAM Due to Switch
Failure

In the referenced LER, a PCIS Group 1 isolation of the main steam hi flow trip logic
occurred. At the time of the investigation, the tripping of one of “he high flow
switches was believed to have spuriously occurred due to a contact resistance
problem on the microswitch of the Static O Ring (SOR) switch. Foreign material
found on the switch contact caused the flow switch to have erratic celibration
settings. This was not believed to be the problem in the racent event because the
calibration settings of the B2 channel switches were not erratic or abnormal. It is
however possible that the cause of the previous event was due to inadeqguate
prepressurization of the flow switch, and not from the erratic operation of the

switch.

G. COMPONENT FAILURE DATA

Since no component failure occurred, this section is not applicable.



-

9808090018 960728
PDR ADOCK 05000373
'3 PDR

T L L R I T e T AR L
Fasalle € to 1 a0assg Statoon

o) Noath st Reownd

Marse sl s Mol s g1 0T8T

Tel mIS ST 70

July 28, 1986

United States Nuclear Reguistory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Licensee Event Report #96-008-00, Docket #050-373 is being submitted to your
office in accordance with 10 CFR 50.73(a)(2)(1).

Respectiully,

E(}Ey Al

Station Manager
LaSalle County Station

Enclosure

cc: H. J. Miller, NRC Region ill Administrator
M. P. Huber. NRC Senior Resident inspector - LaSalle
C. H. Mathews, IDNS Resident inspector - LaSalle
F.Niziolek, IDNS Senior Reactor Analyst
INPO - Records Center
DCD - Licensing (Mardcopy:  Electronic: )

Qly*

-



DO DO SN 911500 4T

e

NEC FORM Mo LS NUCLEAR REGULATORY COMMISSION APPROVED BY OMB NO 11800104
AR A EXPIRES 01 IAS

ESTIMATED BURDEN PEK RESPONSE TOCOMPLY WITH THIA
INFORMATION COLLECTION REQUEST %0 0 HRS FORWAKD
ENSEKEF F J s P COMMENTS REGAKDING BURDEN ESTIMATE TO THE INFORMATION
ll'LhNhhh hthT RLPORT (l'["R) AND RECORDS MANAGEMENT BRANCH (MNEH 77041 L S SUULEAR
REGULATORY COMMISSION, WASHINGTON DC XAl AND TO
THE PAPERWORK REDUCTION PROJECT (1 S0-UL04) QFFICE OF
MANAGEMENT AND BUDGET WASHINGTON DX %01

FACILITY NAME (D) DOCKET NUMBER (2) PAGE (L
LaSalle County Station Unit One 05000373 1 of 7

TITLE
Foreign Mater:al Injected Into ervice water Tunnel Causes Dual Unit Shutdown Due
inadequate Work Control
EVENT DATE (%) R NUMBER &) ¥ u_tl'()l‘l DATE (7) OTHER FACILITIES INVOLVED (M)
WmIn | DAY ST TN AR T SHRENTIAL | REsTaion | semTi | DAy [ vEAR T EACILITY NAME DOCKET NUMBER
W | Wae- LaSslle County Station
Unit Two 05000374
0¢ 8 96 Sé 008 co 07 8 96 | FACILITY NAME DOCKET NU MBLR
‘:“"":" 0 THIS RFPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR §: (Chevk one or maore (11
"":%':.l 501
LEsRl aw
20 2200 20 20 N0an N SO 7T Wan 2K EARATLE
20 20N an ! 20 200V an Yu SO Than2niv) TR
20 hanlnn 20 20 and) SO TVan2uw) OTHEK
20 230 0an2nn) 1 LR SO T Wan2nvi)
20 2208 an 2 ) SO Wwo w2 TRETTN LY (Specily 1n Absiract bl
MNIBILTFT R T S T\ax SO TMan2uvmkB) and in Tear NKO Form WA
2020 Nandu SO T Wan2xm SO TMandne)
LICENSEE CONTACT FOR THIS LER (i2)
NAME TELEPHONE NUMBER (Include Arca (o
Denn.:s “ristave. System Engineering
(B15) 357-6761 Extensior <UR.
COMPLEITE ONF LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (1)
Y] R CoPONEST ua\lv:'—n_u-u—' BENMTAR CaL WWI “A\\TAF“" "k REPow ok
TO) WIS LEERY L 21N
SUPPLEMENTAL REPORT EXPRCTLD (14 EXPECTED S INTH Bay ] NIAR
B ves O] ~o SUBMISSION 12 0 | 96
1 (1t aes connpiese EXPECTE! SUBMISSION DATE) DATE (1%)
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At 1'% hours on June 28, 1996, with Unit 1 at iV power and Unit 2 at 100% power, the
st a’.on declared al. Core Standby Cooling Systems (CSCS). Emergency Core Cooling Systems
EC s ar® D.esel Cenerators (DG) inoperable due to fureign material identified on the
t the serv.ce water tunne. The tunnel is t“he source for the Esseantial Service

Warer System Non-essent.ial Service Werer Systems and the Fire Protection systems . The
fore.gn mater.:a. had the potent.al toO cause & common mode failure of the Essentia. Serv.ce
Water System Aithough the systems were declared inoperable. they were available The
frre.gr mateérial was an injectable sealant foam substance which had been used since May
1996 \n the Lake Screen House (LSH) to seal water seepage cracks in & portion of the
floor of tne building (the ceiling of the service water tunnel) After the units were
shutdown. sealant material was removed from the tunnel. Systems and components which
would have been affected by the foreign materia)l were inspected, cleaned anu tested to
verify operability prior to returning the units to service

The crause of the event was & breakdown in the procedural and work control process The
LSH crack repair had been incorrectly classified as minor facility maintenance and had
peen adeguately reviewed as 2 nuclear work reguest. heaknesses in the policies and

procedures for control of work of minor maintenance actions were identified and correct.ve

actions scheduled

r.ot
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor

Energy Industry Ildentification System (E1ls) codes are identified in the text as [ X%

A COMDITION PRIOR TO EVENT
Umat (sl 13 Event Date: 06/28/96 Event Time: 23:15 Hours
Feactor Modeis): 2/1 Mode (s) Name: Startup/Run Power Level(s): 001/100%

8. DESCRIPTION OF EVENT
e May 21. 1996, workers began sealing cracks in the walls and floors of the Lake

Screen Huuse with an injectable sealant. This work was being done to stop ground
~ate:r inleakage and prepare the building for painting. The work continued through
June Ji. 199¢ The activity, evaluated to be minor maintenance work, was perfcrmed
_nder at. act 0n request by the Stat:on’'s Cor >lidated Facility Maintenance (CFM)
JIuLp YSing ~NNtractors experienced with this type repair

The process for performing the crack repair normally vequired drilling holes on each
side of @ crack along its length and injecting an expanau. '~ sealant into these
holes to sea. the crack Cracks of )} feet to 9 feet long were being repaired.
Norma.ly., this process would not require any drilling through the wall or floor.
However. :f & void was found., as indicated by excessive amounts of water, then the
practice was to drill through near the crack and inject to fill the void. The
sea'ant used would expand and block further water intrusion

while doing floor repairs, the workers started fixing cracks on the top or ceiling
of a service water tunnel which runs the length of the building Approxxmotcfy 20
feet below lake level (see sketch) This tunnel supplies cocling water to both the
non-essent:al and essential (safety-related) cooling water pumps art the plant. As
they repaired these cracks, the large amount of water at pressure indicated to the
workers that a lerge void was present The workers believed that they were working
on & concrete floor laid over soil They proceeded to drill five holes through the
ceiling of the service water cunnel and inject sealant. Instead of being injected
into a void under the building floor, the materisl was injected into the tunnel
accumulating on the ceiling and floor or dispersiing into the cooling water.

on June 19, 1996 with both units at approximately full power, high differential
pressure occurred on the on-line nor-essential service water strainers (WS) (KG) .
Cperators also observed that service water header pressure had decressed Lelow
normal Upon inspection, two of the three strainers were found in automatic
backwash but failurer on the backwash valve actuators and/or binding of the straine!
basker Jiverters prevented proper flushing of accumulated material. Power reductions
v _re done on both units to approximately B50 MWe to reduce the service water heat
loads and isolate each strainer, one 4t & time, to repair the valve actuators and
free the diverter. Following this, the operstors were able to manually backwash
each strainer successfully. The init.al investigation into what caused the high
d.fferentia) pressures identified that “corn cob® materia) used for sandblasting the
exterior of the Lake Screen House was the potential problem A large amount ©o. this
materia] was slong the outside walls of the building and it was postulated that the
material could have gotten into the water and been pulled into the strainers
Operators w e stationed to periodically backwash the strainers and & contingency
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1 e spie i requited. use additional copies of NRC Form W6AK1T)
established to trip the units 1f service water heade: pressure could not be
mai1ntained

on June 24, high strainer differential presrure occurre’ again on the on-l. e
non-essential service water strainers Prior te this, Operating had been conduct.irng
normal survelllance tests on the OA and OB Diesel Fire pumps (FP) (KP]. These pumps
take their suction from the service water tunnel. After the OA pump was rested
satisfactor.ly. the OB pump test was unsuccessful when the pump had to be stopped
five minutes into it's rur due to high cocling water temperature, ar indication of &
possibie flow blockage ., e OB end the OA Diesel Fire Pumps were declared
.noperable at 0927 hours and Unit | and 2 were reduced in power toO 850 Mwe to reduce

couling water demand

Kased upon the observation of sealant material in the trash basket which collects
the strainer backwash water and through discussions with the workers performing
-rack repair in the Lake Screen Hous®., 1t was Nnow concluded that sealant mate: ia’
was the probable cause of the problems with the strainers and fire pumps. not the
rotnn cob material Wher the Strainers were again backwashed, it became clear fror
the mate:iai collectea in the flush wate: that sealant material was the predominant
tore.qn materia! Chemical enalysis of samples collected from several locations
inciuding vie OB Diesel Fire Pump confirmed this. These samples did not reveal any

*corr cob® material

piong with this evaluation further inspections of the tunnel and strainers w~ere
scheduled In addition, the Residual Heat Removal (RHR) [(BO) and Dicvsel Generato:
cervice Water Systems were run to verify operability with satisfactory results An
Operab:lity Evaluation was per formed Information was obtained from the vendor as
+o, the expected behavior of the sealant when injected into the service water tunne’
*his information indicated that the sealant would expand in the tunnel and that the
ress.ting mass would float pased on this, the evaluation concluded that there was
we 1.8k to the Essential Service Water System This was determined by the fact tha*
‘he mater:al floated. that the suct:on points from the service water tunniel were
re.atively Low in the tunnel. and given the velocity of water in the tunnel, it was
no* probable that flosting meterial would be drawn into the pumps suction supply
Lines A compensatory action taken was to bring two diesel fire pumper trucks on
s:te 10 back up the non-essential service water pumps as the source of water for
f.re suppression This equipment was manned on a round the clock basis This action
was taken because the d esel fire pumps hed previously been declared inoperable

On June 25. inspections in the Service Water Tunnel were startes Jsing divers and
‘arer. robotic inspection equipment. Due to diver safety considerations, the first
inspection was restricted to the area around the bottom of the ladder i1n the Service
water Tunnel The diver inspection was delayed one day because of a unit 1 SCRAM or
June 26 The SCRAM was not related to the sealant material in the service wate:
runnel Divers with robotic equipment reentered the Service Water Tunnel on

sune 27 They noticed sealant material attached at the top of the Service Water
Tunnel but did not find sealant on the tunnel floor On June 27. @& Unit 2 service
water stre.ner was inspected This strainer is supplied by pumps close to where the
sea.ant was injected There were no signs of plugging and no signs of damage

Us:ng thais information together with the successful surveillance tests, t e
Operability Evaluation was completed on June 2§, 1996 indicating that Essentia’
service water systems were operable Later that day divers encountered sealant
material on the {loor of the tunnel The discovery that the sealant did not float
.nve)idated the Operability Evaluation and as a result the Essential Service wWater
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1 e spie s fequired. use addit 2] copres of NRC Form W6AN1T)
syr ems Core StandL ing System [VF), Emergency Core Cooling System, and Diese.
Generator Cooling Wate .sstem were declared inoperable it 2315 hours on June 2R
199¢ Jnit 1 was @ Jpt ximately % Jore thermal power in the startup mode at the

time and Unit . was o 10uN core thermal power To comply with Technicsl
specitication 3. 0.3, unit 1 was manually scrammed at 2338 end Unit 2 was reduced .:
power to 5% and manuvally scrammed at 0528 on June 29, 1996.

The sta~ion reguested & Notice of Enforcement Discretion (NOED) to allow both Un.ts
ro temain 1n Kot Shutdown until July 9. 1996, to maximize decay heat removal
capability and minimize the probabil:ity of the material entering the essential
servire water system while cleanup and removal of the material were performed This
request was Qranted

Extensive :nspection and testing of plant egquipment were performed to identify the
presence of sealant mater.ial Approximately eighty cubic feet of the materia. was
remwved, mostly from the tunnel Some material was found in the essential service
wile! egquipment including large pieces .n one of the residual heat removal serv.ice
‘

wa'er strainers (Unit 2, Divasion 1) following successful cleanup and testing o
a'lecred equipment . the units were returned tv service

Th.s even*® 15 reportable in accordance with 10 CFR 50 73(a)(2)(1) becausc of ertry
Techrica, Specificetions 3 D 1}

€. CAUSE OF EVENT

~te root cause of this event 1s that work affecting plant safety related structures
was ass.gned and performed ocutside the controls of the Nuclear Work Regquest Process
1.8 occurred when the work was approved without identifying & potential impact or
the Seismic Category 1 Service water Tunnel or the Service water System from the
sea.ant injection process used in concrete crack repairs and resulted in the work
not being reviewed by Engineering The sealant work being performed was considerecd
“Mareriel Condit:on* repasr and incorrectly assumed to be non-intrusive The
workers were using "craft cepability® to perform the sealant work, no Work Package
was generated for the work Two Action Requests (ARs) were used as the
aurhorization for the repa.rs Crack repair work was performed on walls as wei. as
the {ioor at the Lake Screen ‘suse but also on the Seismic Category 1 Service Ware:
Tunrei

D. ASSEESKENT OF BAFETY CONSEQUENCES

TH.s event resulted in degradarion of station Non-Essentia. and Essential Service
water Systems and the Fire Protection Systems The degradation occurred due to the
presenze of injectable sealant material which was free to move within the Service
water Tunnel Since the materi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>