LINLTING CONDLTION FOR QPERATION

3.43.1.1 The concentration of radicactive materia) released in Tiquid effiyents

?¢ the point of discharge from the multiport aiffuser (see Figure 5.1+3) snal)

be 1imited to the concentrations spec.fied in 10 CFR Part 20, Appengix 8,

Table 11, Column 2 for radionuc!ides other than dissolved or ent=gined roble
ases. For dissolved or entrained noble gases, the concentration shall be
imited to 2 x 10-% microCurie/ml total activity,

APPLICABILITY: At al) times.
Ang‘&:

With the concentration of radicactive material released in 1iquid effluents at
the point of discharge from the multiport giffuser exceeding the above limits,
restore the concentration to within the above limits within 15 minutes,

SURVELLLANCE REQUIREMENTS

4.11.1.1.1 Radioactive liguid wastes <hall be langlod and analyzed according
to the sampling and analysis program specified in Part A of the ODCM.

4.11.1.1.2 The results of the raaioactivitg analyses shal)l be used in accorgance
with the methodo) and parameters in the ODCM to assure that the concentrations
at the point of release are maintained within the limits of Specification
3.11.1.1.

SEABROOK = UNIT 1 3/4 11+ 1113/ 9/ e
[\
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LIMITING CONDITION FOR OPERATION

3.11.1.2 The Lose or dose commitment to & MEMBER OF THE PUBLIC from radioac
tive materials 19 ligquid effluents released, from each unit, to UNRESTRICTSD
AREAS (vee Figure 5.1-3) sha)) be )imited:

4.  During any calendar quarter to less than or equal to 1.5 mrems to
the whole body and to less than or equal to 5 mrems to any organ,
ang

During any calendar year to les. than or equal to 3 mrems Lo the
whole bedy and to Tess than or equal to 10 mrems to any organ.

APPL}QQ‘IL*TY: At a1) times.
AQT[Q!:

4.  Witn the calculated dose from the release of radioactive materis s
in 1iquig effluents exceeding ung of the above limits, prepare ¢
submit to the Commission within 30 days, pursuant to Specificat n
6.8.2, a Special Report that identifies the cause(s) for exceed ¢
the 1imit(s) and defines the corrective actions that have been tLaken
L0 reduce the releases and the proposed corrective actions to be
taken to assure that subsequent releases will be in compliance with
the above limits.

\

SURVELLLANCE REQUIREMENTS -

The provisions of Sp«ﬂ,icltion 3.0.3 are not applicable.

4.11.1.2 Cumulative dose contributions from liguid effluents for the current
calendar quarter and the current calendar year shal) be determined in accore
dance with the methodology and parameters in the ODCM at least once per

31 days.

SEABROOK = UNIT 1 3/4 11-2 //8‘7/ 9/
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Docket No. £0.441 |

Public Semvice Company of New Hampshire
ATTN: Mr. Ted C. Feigenbaum
President and Chizi Evecutive Officer
New Hampsnire Yankee Division
Post Office Box 300
Seabrook. New Hampshire 03874

Dear Mr. Feigenbaum:
Subject: NRC Region | Inspection $0-443/91-29 (9/10/91 - 10/14/9])

This refers 1o the above subject safety inspection of open items and the fina) phascs of the
first refueling outage at Seabrook. The inspection results are described in the enclosed report
and were discussed with Mr. B. Drawbndge of your staff.

Overall, the inspection found that actvities associated with the completion of the refueling
outage were conducted safely.

However, an apparent violaton of NRC requirements is cited in the enclosed Nouce of
Violanon (NOV), for [ulure to restore a manual valve in Lie demineralized water sysiem
following maintenance resulting in the leakage of reactor coolant system water into secondar
systems. Please respond 10 the apparent violaton in accordance with the directions in the
NOV.

Thank you for your cooperation,

Sincerely,

Division of Reactor Projects

Enclosures:
l. Nauce of Violauon
3 NRT Region | Inspecuon Report 50-443/91-29



ENCLOSURE |
NOTICE OF VICLATION

Public Service Company of New Hampshire Docket No.  $0.441
Seabrook Unit | License No. NPF.is

Dunng NRC inspection from Sepiember 10 - Octobe- 14, 1991, a violation of NRC
requirements was (denufied in accordance with the “General Statement of Policy and
Procedure for NRC Enforcement Acuons,” 10 CFR. part 2, Appendix C. That violatior
listed below:

Technical Specification 6.7.1 a requires that the procedures recommended n
Appendix A of Regulatory Guide 1.33, Revision 2, February 1978, be esablishec.
\mplemented, and maintained. Regulatory Guide | .33, Revision 2. February 19°%
Appendix A, Section | .¢ specifies in part that procedures be established for equipme:
control (e.g., locking and tagging). New Hampshire Yankee procedure MA4 2,
Equipment Tagging and Isolation, Section 4.9 requires that tagging order boundary
components be restored 1o their proper positions. Procedure ON10$$ 01, Revision 4
(Change 20), Fill and Vent of Demineralized Water System, specified the normal
position of DM-V301 as closed.

Contrary 10 the above, on about September 30, 1991, ‘emineralized water system
valve DM-V301 was aligned in the open position “uning sysiem restoration followirg
completion of maintenance on the letdown line radiation mouitor resulting in
conamination of the demineralized water system.

This is a Seventy Level IV violauon (Supoleme-t 1),

Pursuant 1o the provisions of 10 CFR 2.201, Public Service Company of New Hampshire s
hereby required (o submit a wnitten statement or explanation to the U.S. Nuclear Regulatory
Commission, ATTN: Document Control Desk, Washington, D.C. 20555 with a copy 1o the
Regional Administrator, Region I, and if applicable, a copy to the NRC Resident Inspector.
within 30 days of the date of the letter transmitting this Notice of Violation. This reply
shouid k. clearly marked as a "Reply to0 a otice of Violation* and should include for eac”
violation: (1) the reason for the violation, or, if contested, the basis for disputing the
violation, (2) the corrective steps that have been taken and the results achieved, (1) the
corrective steps that will be taken 1o avoid further violations, and (4) the date when full
compliance wll be achieved. If an adequate reply is not received within the time specificc
this Notice, an order may be 1ssued 10 show cause why the license should not be modified.
suspended, or revoked, or why such other action as may be pioper should not be taken
Where good cause is shown, consideration will be given to eending the response ume
Under the authonty of Section 152 of the Act, 42 U.S.C. 2232, this response shall be
submitted under oath or affirmauon,



U, S.NUCLEAR REGULATGRY COMMISSION

REGION |
Docket Report No..  S0-441/91.29 License No, NPF.%6
Licensee Public Service Company of New Hampshire,
New Hampshire Yankee (NHY) Division
Facility Seabrook Swauon, Seabrook, New Hampshire
Dates Sepiember 10 - October 14, 1991
Inspectors: N. Dudley, Senior Resident Inspector, Operations

A. Ceme, Senior Resident Inspector, Construction
S. Wookey, Resident Inspecior

D. Moy, Reactor Engineer

] Jang, Senior Radiaton Specialist

J. Noggle, Radiaton Specialist

i /%/4/

silhief, Reactor Projects Section 3B Date

Approved By

OVERVIEW

Qperations: A violauon was cited for use of an uncontrolled valve position database "
contributed to contamination of the demineralized water system.

Radiological Controls: The response 1o the contamination of the demineralized water header
was excellent.

Maintenance/ Survelllance: Control and conduct of activities improved. Troubleshooung
efforts on the aur start distributor for diesel generator B were extensive.

Security: mplementation of program requirements were good.

t

Eogineering/ [echaical Support. Support of acuvities required (o be completed by the end
of the first refueling outage was excellent.

Quality Assurance/Safety Verification: Resolution of safety concerns related o welding
documentaton and Cryofit couplings was supported by station management.



OVERVIEW . . .. ... ... .cvi4. .

TABLE OF CONTENTS . . . . .« . ittt i i iinnnns

1.0

30

4.0

5.0

6.0

7.0

8.0

SUMMARY OF ACTIVITIES ‘ A
NRC Acuviues
L Plant Acuvites

OPBRATIONS . . .« (i v e st
el Plant Tours . . R
<3 Operator Aids . e N
¢4 Demineralized Water System Conummuon

RADIOLOGICAL CONTROLS .. ... N IR s .

L Assessment of Offsiie Effects from the Contaminauon of Demineralized
WABE SYB . . . . . i a i

12 Assessment of On-Site Effocu From the Contamination of the
Demineralized Water System . . .. ... . ... .

3.3 Control of Contarmination in Contaunment . . . . . . .

MAINTENANCE SURVEILLANCE . . .. ..... ..
41 Plant Tovs . ... ... .
42  Diesel Generator Air Stan Dumbutor S e e
4.1 Diesel Generator |8-Month Surveillance . . . .

e e
ENGINEERING/TECHNICAL SUPPORT . . .. .. ... ... ... .. ..

6.1  Feedwater Check Valve Bolung Modification . . . ... . . . .
6.2 Thimble Tube Thinning Bulletn No. 8800 . . . . . .

0. SURUP PIOPRIBUONS . . . . ¢« v e e R R
6.4  Core Exit Thermocoupie High Tmpmnm O o e o wih 5 N rE
6.5  Diesel Generator Jacket Water Temperature Control . . . .. . . . . .
6.6  Westinghouse Relays and Magnetic Contactors - Information Notice 91-

e S N TS ,
6.7  Swam Generator Level Channels Filter Card Addition . . . . .. . . .
QUALITY ASSURANCE/SAFETY VERIFICATIOM .. ........ ...
71 Evaluauon of Contaminaton of Nonradicactive Systems .
"2 Reactor Coolant System Unidentfied Leakage Lll 9!0!0 (Clou) :
"3 Unlocked Circuit Breaker - LER 91008 (Closed) . . . . . .. ... ... .
T4 Missing Radiographic Record for a Safety-Related ASME Field Weld -

Unresolved ltem 90-24-02 (Open) . . ... ... ...... ........
L N A S




DETAILS
10 SUMMARY OF ACTIVITIES
L1 NRC Activities

Three resident inspectors were assigned. Three regional inspectors assisted in the Lnspecuon
of restart commitments and a contamination event. Backshift inspections were conducied on
VA2 9016, 9/22, 1071, 1072, 10/7, and 10/9. Deep backshift inspections were conducted on
922, 928, 10/8, 10/6, 10712, 10713, and 10714

14 Pant Activities

The plant was in a refueling outage. Major work included reactor vessel head replacemen:
repur of diesel generator B air stan distnbutor, replacement of Cryofit couplings, equiprmer:
retests, recovery from contamination of the demineralized water header, and repar of the
hydrogen seal on the turbine generator

The plant entered Mode 4, Hot Shutdown, on October § and the reactor was tken critical o+
October 9. Startup physics testing was completed and power was raised above % on
October 12.

20 OPERATIONS
21 PMant Tours

The inspector conducted daily control room tours, observed shift tumover. and attended ca
plan-of-the-day meetings. The inspecior reviewed mode change checklists, containmen:
integnty, compliance with Technical Specification requirements, tagging orders, and valve
ineups. No deficiencies were noted.

Routine tours were made of the contunment, the spent fuei building, diesel generator
building, service water building, switchgear rooms, and the pipe chases, Two valves in (e
conunment, SI-V117 and CGC-VS1, were noted 10 have less than full thread engagemen! n
one body o bonnet bolt. The Technical Support engineers provided documentabon of an
Engineering Evaluation completed on March 8, 1990, which documented the acceptability of
the thread engagement oa valve S1-V117. The thread engagement of the bolt on valve COC
V1 was correctad.  Other deficiencies noted by the inspector were verified 10 have beer
inc'uded ou the Maintenance Department cluseout discrepaicy lists. Other minor
housekeeping deficiencies (dentified 1o the Operations Department were corrected.

Before .untainment closeout, the inspector walked down portions of the Safety Injecton (51
and Residual Heat Removal (RHR) systems i the containment and venified that the S1 and

RHR valves were properly positioned and locked.
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Planning for the outage minimized the nsks identified in the Shuidown Probability Risk
Assessment Ceveloped by New Hampshire Yankee. At least one protected train of
Emergency Safety Features equipment was maintained throughout the outage. Afer
~ompieuon of the four hour operabulity test of diesel generator (DG) A following an |-
month overhaul, wun A became the protected train and disassembly of DG-B was
commenced  The next day a Nuclear Quality Group (NQG) inspector found that one of the
rush riggings on DG-A was cocked and kraping the slip ring.  Even though DG-A was
operable, DC-B was reassembled and tested for operability so that the cocking of the brysh
88105 on DO-A could be corrected without entenng a Technical Specificaton Action
Stalement. The decision 10 maintain one diesel operable at all tmes and 10 immediatel:
correct the denufied deficiencies reflected a proper safety perspective

On September 12, with the level of water in the refueling cavity below 23' above the reac:
vessel flange in preparauon for reactor vessel head installaucn, the Shift Supenntendent aa:
informed that the Inservice Inspection (ISI) of the RHR-B heat exchanger girth weld showed
A polertal weld defect. Traun B of RHR was in operaton. The Shift Supenntendent enereg
Technical Specificauon 3.4 10, “Structural Integnty,* which required that the structural
niegnty of ASME Code Class 2 components be restored prior to INCreasing reactor coolar:
‘emperature above 200 degrees F. Also, Technical Specification 3.9 8.2 *Residual Heat
Removal and Coolant Circulation, Low Water Level,* was entered based on the assumed
‘noperability of RHR train B. Preparations for the reactor vessel head replacement were
stopped. RHR train B remained (n operation, an evaluation of the indications of 2 weld
defect was iniuated, and the water level in the reactor Gavity was mantined. Afier fLriner
review of the weld and ISI dat, the Technical Support Department determined that the + '+
indications were questionable and that RHR train B should be considered operable, The &+ ¢
Superintendent exiled both Technical Specifications.

The next day, following discussions between the inspecior, Operations personnel, and
Licensing parsonnel, Technical Specification 3.4.10 was re-entered pending final resolution
of the indicauon of a defect in the heat exchanger girth weld. The indication was determ ned
10 be a result of the ultrasonic technique used and the coarse grain boundanes in the inter o
of the weld. Further details of the ISI aspects of this event are contained in NRC Inspection
Repont 50-443/91.27.

The inspector reviewed the Technical Specifications and their bases, discussed the 151
findings with Technical Support personnel, and observed the discussions between Operatior :
Licensing and Technical Support personnel. The inspector concluded that the decision by ¢
Shift Supervisor 10 declare RHR train B inoperable and enter Technical Specification 2 4 &
*as not necessary. [n addition, the inspector noted that the action stalements were not fu. |
‘mplemented. The decision w0 intally exit Technical Specification 3.4.10 was premature -
~as properly reevaluated by the Operations and Licensing Department. The inspector
concluded that the requirements of the Technical Specifications were met.



Operator Aids

ANt WAIKIYrOURN poruon of operator Ensing exan
by b NRC examiners in regards (o operator auds a
Lepariment (00K aCUONS 10 address Lhese weaknesses

ne cCorrecave acuons

SAM 15014t
PARE JheCked o
nsered pages

stanon Pros

[ selecied wor
e appropriate

reviewed the administrat ontrois over five operator ads available
m. Four were controlied by the "Operator Aids Control® book w!
e INGex and all DUl one Of the a&ds 1n the tabbed sactior {
merationsg Depariment corrected minor administrative deficiency. The fifu
ed by procedure OX 1408 .0J, "Boron Injecuon Flow Path Monthly Valve

DAaled monthly
At the 1dentified weaknesses were adequately addressed
Demineralized Water System Contamination

n September 30, the demineralize aler system bhecame contaminated due 1o leakagt

¢ Reactor Coolant System (RCS). The leakage was initiated when the pressure
emineralized waler system dropped (as a result of filling of the steam generators) be
ressure in the letdown radianon monitoring sysie m causing the solenoid operated flus!
vater valve, RV-652002, 10 come off of its ses’ A deminerslized water manua' (.olat
alve, DM-V301, was improperly left open comp eting the flow path 10 the demuneralize
waler sysiem

(he flow path remained open for approximately six hours and an estimated 1250 gallons

RCS water entered the demineralized water system. Activity levels due 10 Co-58 and (

anged from 107 uC/ce ol the eye wash staton ~losest 10 the flushing line 10 107 uC/
ensale Storage Tank. Most of the contamination ramained in the demineralized w;

e ontaminaled water which rezched U.e secondary ol/waler separator sump No

Ne wrbine bullding sump, was pumped through hoses 10 the circulatung water discharg
ire.  The unplanned radioactive effluent release and the radiological conditions crea
¢ event are discussed in Detauls 3.1 and 3.2, respectively
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The inspector reviewed the Technical Support Depariment's Event Evaluation, swtion o;
and alarm pnntouts, The inspector attended SORC meetings and held discussions w ‘n o 4
saff concerming the event.

The man control room received a high radiation monitor alarm from the turbine dullding
Wmp Cischarge monitor some ume after the RCS leakage began. The alarm terminated the
vischarge from the sump and the sump was sampled. No acuvity was found. The radiatior
TONor setpoint was ad)usted based on the background radiation levels and the discharge a1t
reestablished

The Volume Control Tank level chart recorder in the main CoNntrol room was noperab e .-
‘evel was being monitored from computer points which were trended on a visual display
‘erminal. Level was noted to be decreasing at a higher rate than normal, which was
confirmed by several automau¢c RCS makeups. The control room Operators began rev ¢u -,
all work in progress in an attempt to identify potential sources of RCS leakage The leanaje
10 the demineralized system was identified after mainienance workers became contam s e-
and a second alarm was received from the turbine building sump radiation monitor A
second sample from the sump indicated actvity. Checks by Health Physics (HP) technicians
of the radiation dose rate from the demineralized water piping helped identify and terminate
the source of the RCS leakage.

The licensee's Event Evaluaiion Team determined that the solenoid valve funcuoned as
designed. An earlier Engineenng Evaluation determined that the design was adequate «in.e
there was no identified plant conditions that would develop the differential pressure needed
Jnseat the valve.

The manual isolation valve, DM-V301, was opened on September 19, 1991, in accordance
with an incorrect tagging restoration sheet following maintenance on the CVCS letdown | re
radiation monitor. The error was the result of specifying the restoration valve lineup so ¢ .
Dy reference 10 valve position information in a developmental, computenzed tagging
database. This database was not intended o be a replacement for system alignment
procedures, schematics, or P&IDs, but as an informational tool to supplement them.
Procedure MA4.2, Section 4.9 states that components not identified on P&IDs, electrical
schematics, or in the procedures will be resiored using other documentation. The operaung
procedure for the demineralized water system, ON1055.01A, contained a system lineup
checklist which indicated that DM-V301 should be closed. A complete vaive lineup for tne
demineralized waler system was not conducted at the end of the outage because no work "
been performed on the system and it was not recognized that the work on another sysiem
‘nierfaced with the demineralized water system had affected the valve lineup. Failure 1o
resiore the demineralized water system in accordance with procedures MA4 2 and
OP1055.01, after maintenance on the letdown line radiation monitor, is a violation of
Technical Specification 6.7.1.a (NV4 91-29-01),
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The Operations Department completed a valve lineup of the demineralized water <. Slem aftes
the event and conducted a review of the wgging restorations produced by the wgging
computer 10 venfy proper vaive lineups. No additional errors were noted in the compuler
daabase

Dunng subsequent flushing of the demineralized water fysiem, some conlaminaton occurred
‘0 the secondary chemistry lab when a dran system backed up. The secondary chemisiry an
“as deconaminaled and a work request was written 10 unclog the drain sysiem. Durng
filling of the condensate storage wank, 200 galions of water spilled on the ground. The
concentra®on of radioactivity in this water was well below the level that qualified for
unlimited release. The slightly contaminated soil was placed in 88 gallon drums and
guidance was provided 1o maintain the level in all tanks below the high level alarm setpos:

10 RADIOLOGICAL CONTROLS

11 Assessment of Offsite Effects from the Contamination of Demineralized Water
System

Following the inadvertent contamination of the Demineralized Water System, the licensee
effluent and environmental radiological assessment were reviewed by a region based
inspector. The inspector toured areas of the letdown radiation monitonng syvstem, turbine
building, auxiliary boiler, demineralized water storage tanks, condensate storage tank.
oil/water separator vault No. 2, settling basin, and storm drainage systems.

Approximately 45,000 gallons of slightly contaminated water was released from the turs -
building sump and oil/water separator vault No. 2 to the ocean. A hose had been connecisc
10 transfer nonradioactive water from the oil/water separator vault No. 2 to the discharge
building during the outage. Duning the event, the water in vault No. 2 became contaminated
and was discharged via the hose 10 the discharge structure. Subsequent to the discovery of
this event, the licensee identified two small leaks from the hose near a storm drain, This
storm drain was connected 10 the settling basin from which the licensee controls the water
released 10 the Browns River. Also, an esumated five gallons of contaminated water escaped
10 the auxiliary boiles building roof through the auxiliary boiler system.

The licensee took grab samples from the following areas 1o assess radiological impact 10 the
public heaith and safety and to the environment, as well as 1o determine the plant
contamination status.

Turbine Building Sump

O1l/Water Separator Vaults No. | and No. 2
Auxiliary Boilers A and B

Auxiliary Boiler Building Roof

Condensate Storage Tank

Demineralized Water Storage Tanks
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Primary and Secondary Component Cooling Water
Reactor Makeup Water Storage Tank

Storm Drain Manholes (six locauons’

Setting Basin Water

Browns River Water

Ocean Water

Poable W.ier

Associated Plant Systems

The inspector reviewed all results of radioactive measurements and radiological dose
asscasment and noted that Co-58 was the domunant gamma emitting radionuclide. All
Teasurement results for environmental sampies; storm dran water, settling basin, Brown
River, and ocean (sample collected in Salisbury, Massachuserts) were less than the lower
limits of detection (LLD) with exception of the soil collected in the vicinity of the leaxy hose
near the storm drain Radiolopical analytical results of contaminated soil samples collect
from the leaky hose appeared 10 be localized and Co-S8 at a concentration of | $3+ .0 06
{0* uCi/gram was the only identified plant-related radionuclide in the soil samples. Even
though the activity of the contaminated soil was low (almost same activity of Cs-137 i1 501
due 10 fallout, and about 3% of natural background dose), the licensee treated the
contaminated soil as radwaste. The soil was removed and stored in 55-gallon drums.

The licensee performed a dose assessment using the Offsite Dose Calculation Manual
methadology for the turbine building sump and oil/water separator vault No. 2 release. The¢
licensee did not know the 1otal volume of release, therefore, the licensee enveloped the
calculated amount of release based on ume of the beginning of the event. The results of "¢
radiological dose assessments for the whole body and organ doses were ¢ 76x 10" mrem ang
2x10* mrem, respectively 10 a member of the public involved (n shore activities such as
swimming and boaung. Those projected doses were less than one percent of monthly
Technical Specification limits.

Based on the review of the licensee's measurement techniques, analytical results, and actions.
the inspector determined the following.

. The licensee has an excellent capability to accurately measure gamma emitters.

. The licensee's actions 10 monitor the possible leakage 10 the environment was
excellent.

. The licensee has the capability 1o perform the necessary radiological dose assessmen:

The inspector concluded that there was no negative impact on the environment or 10 the
public health and safety as a result of this event.
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13 Assessment of On-Site Effects From the Contamingtion of the Demineralized
Water System

The licensee s onsite radiological control and handling of the event was reviewed by a region
based inspector. The inspector witnessed the operations and technical SUPPOM recovery team
N planning and beginning the recovery acuviues. The inspector toured the new Radiclogica
Controlled Areas (RCA) created by the eveat, reviewed radiological surveys, and intery iew ec
icensee personnel in assessing the licensee s response 10 the event

On September 30, 1991 at around 5:00 p.m , the first contaminated worker assoxialed
this event was discovered. Within the next hour, (wo more workers were discovered 10 he
contaminated, all apparently associated with demineralized water use. Around & W pm
icensee deduced the possibility of a contaminated demineralized water source. The soutce
of water was posted as a contaminated area and a water sampie was taken for radiochem .
analysis. The water was found 10 be contaminated.

Around 7:20 p.m. the process radiation monitor on the turbine building sump alarmed !
722 p.m. the control room made a station wide announcement over the public address
system for personnel 1o refrain from using the demineralized water sysiem unul further
notice. By 8:30 p.m. the Health Physics Department made a preliminary determination that
the contaminaied demineralized water system extended beyond the bounds of the normal
RCA and extended conamination monitonng and exposure monionng controls 10 include the
turbine building and auxiliary boiler building. All entrances and exits from these buildings
were roped off and posted resulung in two access points at which whole body contaminat or
monitonng instrumentation were installed.

Informational flyers were produced and distributed to plant personnel entering the station
informing them of the new RCA and associated monitoring requirements. Continued
surveying throughout the night and next morning resulted in the posting of four
conlamination areas in the turbine building and one contamination area in the auxiliary
bullding with the addition of one radiation area closely associated with the Secondary
Component Cooling (SCC) Header Tank located at the wop of a vertical ladder above the 1op
floor level of the turbine building. The new RCA was completely surveyed about noon on
October |, 1591 which was approximately eighteen hours following identification of the
event. Portable Eyewash Stations were positioned in the Primary Auxiliary Building at those
statons supplied by demineralized water The inspector concluded th:  the licensee respon e
10 the event was appropriate and timely

Eaposue Lmpacs

From a review of the post-event survey data, the following radiological environment in Lie
new RCA was found:




LOCATION DOSERATES  CONTAMINATED AREAS

Turbine dullding 21 f 00501 mR/hr 4 areas (5,000 dpm/ 100 cm?)
46 fi., S0 fr. 0.01-0.03 mR/hr
h 0.010.02 mR/hr

SCCW Head Tank 78 fn .3 mR/Mhr

Aux Boiler Building 0.1<1 mR/hr | area (5,000 dpm/ 100 ¢m’)

Thess general area radiation levels were the initial conditons before any system
decontamination flushes were performed. An average new RCA dose rate was estimated
be 0.08 mR/hr. A worker continually exposed 10 this radiation fleid for 520 hours per
calendar quaner could theoretcally receive 42 mRem. |0 CFR 20.202 does not require
personnel monitonng below 312 mRem per calendar quaner. Therefore, the external
exposure hazard was minimal,

The contamination level of $,000 dpm/ 100 cm* was a low concentrauon of acuvity which
was not expected (0 pose any intenal exposure hazard. The licensee instituted an air
sampling program in the turbine building 1o venfy the lack of an airborne radioactivity
hazard. The plant's potable water supply was repeatedly sampled duning the event with no
trace of radiocactivity detected.

The inspector concluded that the radiological conditions found as a result of the ¢ ent, posec
no significant additional external or intermal exposure hazard 10 the staton persounel. A
preliminary estimate suggests that there will be an increase in the radioactive waste generalec
0 the form of spent ion exchange resins and Dry Active Waste (DAW) resulting from the
cleanup of the varous contaminated areas.

Nonradioacuve Sysiem Controls
m:nwwmmm'smmmmammum
varous nonradioactive systems of the plant with respect to [E Bulletin 8010 and [E Circular
80-14. [E Bulleun 80-10, *Contamination of a Nonradioactive System and Resulung
Potential for Unmonitored, Uncontrolled Release to the Environment® recommends a rov ‘e
sampling analysis or monitoring program be established for those nonradioactive systems .a
fave interfaces with radioacuve systems to allow identfication of contaminating events. T
|me guidance also states that if a nonradioactive system becomes contaminated. the affected
Sysiem should be restncted in its use, the cause of the contaminating event idenufied, and "¢
affected sysiem components deconaminated. The puidance contnues by suggesung a forma
10 CFR 50.59 safety evaluation be performed immediately if the normally nonradicacuve

system is 10 be operated in a contaminated condition. The inspector venfied current
sampling/analyses had been performed according to the following schedule.
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Nonmdigacuve Sysiem Sampling Frequency
Service Water Weekly
Demineralized Water Header Monthly

Instrument Air System Monthly

Sewage Treatment Sludge Annually

Settiing Basin Sludge Annually

After acknowiedgement of the event, the licensee restncted the use of the demineralized
waler system and began a 10 CFR 50.59 safety evaluation 1o idenufy any unreviewed wier.
concerns.  The licensee formed a round-the-clock team to prevent any further releases 1o e
environment, 10 identify the cause of the event, and to develop an operational recovery -
'0 effect a methodical system flush or decontamination. The Inspector concluded that
licensee acuons were taken in accordance with stated regulatory guidance.

The licensee added five Health Physics technicians 1o its staff 1o assist in the long term
monitonng and conlamination control of the contaminated secondary systems. A weekly
radiaton and contaminauon surveillance program was initiated for the new RCA plant areas
Addinonal radiological work controis were implemented in new areas requining Radiaton
Work Permits (RWP) for any work involving breaching of a contaminated secondary system
and for working nside any of these contaminated areas. Additionally, all vehicles exiung ¢
sation and any dumpsters leaving the station dunng the first few days afier the event were
surveved.

The licensee provided the following future recovery guidance. After the secundary system
flushing is completed in October, the radiological conditions will be reasse:sed. Tne

decision 10 remove posted signs and controls from potentially contaminated secondary areas
will be made based on dose rates less than 0.6 mR/hr, contamination levels not measurable

above background, and the potential for detecting uncontained radioactive material in the
areas.

13 Control of Contamination in Contalnment

Prior 1o drain down of the reactor cavity in preparation for reactor vessel head installatio
personnel worked in most areas of the contaunment in work clothes. Afier the draun down -
the reactor cavity, contaminauon from the cavity became airborne and was spread throughou
the contunment. Access 1o the containment was restricted until e airborne problem was
eliminated. However, efforts at decontamination of the containment were unsuccessful and
all personnel entening the contaunment wee requirsd to wear full ana-contamination ¢lothin g
The Hedth Pnysics Deparur et expected the contamination, comprised pnmanly Co-58
which nas 4 half life of 70 cays, 10 decay away prior 10 the next refueling outage.
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The inspector concludea that contaminaton control in the containment was $00d unul the
cavity was druned.  The Health Physics Department plans 1o review the cavity drun down
process 10 improve conamination control for the next refueling outage.

40 MAINTENANCE SURVEILLANCE
4.1 Plant Tours

The inspector observed work in progress in the contunment, the primary auxiliary building
‘Ne pipe Chases, the diesel generator rooms and the turbine building. In general, the con:r
of matenals and processes in containment were stronger than controls in the pipe chases
Controls and processes improved as the outage progressed. The organization and contral o
diesel generator B 18-month maintenance overhaul appeared strengthened as a result of the
essons learned dunng the |8-month maintenance overhaul of diesel generator A
Housekeeping in non-safety related areas was adequate

The program 0 paint and label the doors in the protecied area was completed. [n addition
the informaucn denoting a fire or secunty door, decals were posied for heanng protection
and other precautions associated with the area about 10 be entered. The use of the new s ete:
‘0 communicale to workers the slatus of outage conditions or requirements was a good
initiauve.

4.2 Diesel Generstor Air Start Distributor

On September 11, |991 diesel generator (DG) B was shutdown due 10 excessive vibratons
and overheaung of the nght aur start distnhutor, The diesel had run for over two hours as
part of a monthly surveillance test to establish operability after an |8-month maintenance
overhaul. Several air line fitings from the air start distributor were cracked and the rotor
was worn due 10 contacting the housing. The vendor, Colt-Pielstick sent consultants 10 ass !
The aignment of the camshaft to which the rotor is attached was checked, and the rotor an 4

housing were replaced.

On September 16, DG-B was again shuwdown during performance of the monthly surveillance
lest due 10 an o line fallure. The ol line was repaired and . e surveillance test was
restaried. The diesel was later shutdown due 10 high noise in the area of the air stant
distnbutor. Two air lines were found severed on the air start manifold, and the rotor was
damaged due W contact with the housing. A new housing and rotor from a Unit 2 aur sian
distnbutor were installed. The oil mister system which provides ' “eation for the ar star
rotor dunng oAl startup was inspecied and cleaned. Blockage was found in the ol supply
lines and the vent hole in the onginal air distnbutor housing was found to have been
clogged. The oil muster system on DG-A was also inspected and an oil pump was replacec
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w of DG-B vibration data ind noncreased level of engine o
ast vear. An inspection of the foundat g foundauon bolts of the diesel ider
racked washer and apparent holes in the grouting. The washer was replaces and
1AUONn was ‘y.,u,'ﬁj An EPORY adhesive was Iir ected Into the holes. The nLDes
reviewed the procedure (MS91 ¥) and the Licensee's controls of the vendor pert
grouung. The responsible technical support engineer was LOwledgeable of the prix
tored the vendor's performance Technical § pPport will monitor future diese
etermine if the vibranon has reduced as a result of the foundation groutung

n September 25, DG-B faled to start due 10 an electrical ground caused by a tem;
axial instrumentanon lead. The ground actvated the voltage imbalance relay wt
he vollage regulator to transfer 10 manual before full field voltage was established
han full feld voitage caused the potential transformers 10 produce less than fu
lage signais resuiting in the governor positioning the fuel racks o minimum pos
d result, the diesel was starved for fuel and stopped. Toe coaxial lead on the temporas
strument was repiaced with an alligator clip lead, the diesel was rolled with ar, an
successful 24 hour run was conducted

The inspector noted that the vendor was consulted early in the troubleshooting process a
hat New Hampshire Yankee independently developed design changes when implementat
finival vendor recommendations were unsuccessful

Diesel Generator 15-Month Survelllance

spector observed preshift briefings and the conduct of poruons of the | 8-mont
lance tests for DG-A. The preshift bnefings were extensive, and copies of the
ires were avalable for all personnel involved. No problems were encountersed
duct of the test. The inspector noted an improvement in the preshift bnefing a

ver the previously conductied test on DG-B




0  SECLRITY

During rouune plant tours, the inspector noted secunty pracuces which included persor e
4ccess CONLrol. compensatory actions aken for impaired security bamers, the conduct of
foutine patrols, and operation of the Central Alarm Station and Secondary Alarm Suuon
The inspector reviewed actions waken for Fimess-for-Duty failures and the extent of he
censee s review of previous work acLvities of the Individuals who failed the tesung Mo
deficiencies were noted.

50 ENGINEERING TECHNICAL SUPPORT
61 Feedwater Check Valve Bolting Modification

On April 1, 1991, feedwater header check valves were found to have broken Cap sCrews 1ha!
rewn the intemal valve dashplate. The design of these check valves s unique 10 Seabroos
Ut 18 similar 1o smaller check valves used in other facilities. The reason for the failures s
delermined 10 be over-stressing the cap screws duning valve opening transients. The check
valves were modified by increasing the number of Cap screws on the dashplate from eight 1
sixteen. The modification was reviewed in NRC Inspection Reports $0-443/91.04 and -
443/91-15. On Apni 23, 1991, Edward Valves Inc. issued 4 10 CFR Pant 2| report which
recommended use of larger cap wrews, a wider lower locking ning, and dashplate
modifications. On September 25, 1921, the NRC issued a safety evaluation of the 1nstallec
short-term modificauons and the design modifications recommended by Edward Valves, |
The NRC staff concluded that the implementation of the design changes would reduce "¢
likelthood of failure of the check valves. The inspector reviewed the completed mod: ! o
package and the associaled 50.59 safety evaluation analyss,

No transient loads were idenufied that could produce a sufficient load to cause elongaton -
failure of the sixween 3/8 inch boits. However, for conservausm, the dash plates and lockir g
Angs were redesigned 1o withstand the system design pressure and the maximum differen .
pressure across the dash plate in the valve opening direction. The inspector noted that e
onginal design calculations did not evaluate the stresses on the dash plate dunng the openi -
ormchvummmmeMummmMm were
mdmnmnmntoﬂnummumpblinubom

Duning recerpt inspection of the redesigned dashplates, New Hampshire Yankee determ;rec
:mw::mmtwycmmmmmummm
correction.  Afier the installation of the larger bolts, the Technical Supporn engineer
Jetermuined that the clearance between the thiker boit heads and the undersids of the va. ¢
piston head was insufficient. The piston head was machined to provide adequate clearan e
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Lunng the August 1991 outage, the check valves were inspecied. No elongatior
noted. Design Change, DCR 91035, which replaced the sixteen /8 inch cap
9 INCT Cap wrews and insialied redesigned dashplates and locking nngs pros
es, In¢c. was implemeiied

EVIEWEeQ UNe MeDalrs 1o main steam 1solauor
Edwards vVaives, Inc. and had expenenced several

'

od by Rockwell Intematonal. Flow Conu DIVisi hich was later
wards Valves, i [wo solenoid valves and & check valve he
elermined 10 be leaxing by Oclober 28, 1990, These valves were
WIICh InCiuged 4 new ur dnven hydraulic pump e rngina

’
|

Laler on June . ’d he new a

vaives were manuiactured by Keane Controls Corporauon of Fullen
4 and the air dnven hydraulic pumps were manufactured by Maske! Engineering
oly Company of Burbank, California. The inspector determined that the faillures of
v-92 were caused by different components which were supplied by different subcont
New Hampshire Yankee conducted an inquiry into an inclustry reliability data svstem as
nd no problems with Edward Valves, Inc. main stevun isolaton valves reported ¢
cs

he inspector concluded that the failures of MS-V-92 did not indicate a generic proble
auity Oor inadequate equipment being supplied by Edwards Valves, Inc. The inspec!

joed that the inital design of the main feed waler isolation valves were inadeg
he application, as indicaled by the Pant 21 Noufication. Corrective actions were lake
which resolved the design deficiency. The problem was determined 10 be unique 10 Seabr
based on the size of the check va ves, however, the reason for the design deficiency
been resolved between Edward* valves, Inc. and NHY. Thus issue 15 closed

Thimble Tube Thinning Bulletin No. 88-09

Bulletin No. 88-09 was issued on July 26, 1988 and requested the implementation of an
nspecuon program o peniodically confirm incore neutron monitoring sysiem thimble tube
niegnity. The inspector reviewed New Hampshire Yankee's incore instrument thimble
nspecton and monitoring program, RSO727, Rev.0, which was developed in response !
NRC Bulletin 8809 No deficiencies were roted

Fhe first incore instrumentation thimble tube inspecton was successfully completed by
ramer and Lindell Engineers on Seplember 15, 1991. A previous inspection attempt !
neen unsuccessful due o developmental problems associated with the test probe. The
himble tubes are of a dual wall construction with fixed incore detector wire between the
walls. The diameter of the inner tube is | |8 mils compared to the standard incore t!




4

‘ube diameter of 188 mils. The newly developed probe was of a smaller diameter and
provided eddy current data on both the inner and outer walls. A final report on the resulss
the eddy Current test was scheduled for submittal to the NRC in October,

53 Startup Preparstions

The inspector reviewed the following plunt startup Operaung procedures in preparaton for
observing the startup.

RS1737.1, Post Refueling Inital Criticality
RS1737.2, Post Refueling Low Power Physics Testng
RS1738, Power Ascension Testing

RN1736, Reactivity Measurement, Rev.2

RN1732, Incore Analysis, Rev.|

RN1733, Flux Mapping System Operation, Rev.|

For each of the above procedures, the inspector verified that the acceptance criteria,
precautions and initial conditions were adequately stated. The inspector found the procec.res
10 be consistent with the requirements of ANSUANS19.6.1-1985, *Reload Startup Physics
Test for Pressurized Water Reactor.® No deviations were noted.

The inspectors observed the conduct of portions of Startup Physics Testng. Reactor
Engineering and Quality Control personnel were stationed in the Control Room working « -
the licensed operators during the physics testing. Pre-task briefings were held before crii o
steps and communications between the groups were excellent,

64 Core Exit Thermocouple High Temperature Alarm

The implementaton of design changes recommended by NRC Generic Letter 88.17 were
niually reviewed in NRC Inspection Report 50-443/91-06. The core exit thermocouple
temperature high alarm was not installed at the time of the inspection. The inspector venfied
that the alarm was installed in the control room and was set at 200°F as specified in
procedure OS1000.12, *Mid-Loop Operation.” The inspector also reviewed procedure
0§1213.02, "Loss of RHR While Operating at Raduced Inventory on Mid-Loop Conditions
No deficiencies were noted.

6.5 Diesel Generator Jacket Water Temperature Control

[he inspector reviewed Design Change Request DCR 90-0049 that modified the exisung
pneumauc control loop which modulates the diesel generator jacket water lemperature contro
valve, The inspector discussed the setting for the diesel generator high temperature tnp with
Engineering personnel. The inspector venfied installation of the dervative unit addition 10
the existing control loop and the addition of protective covers 1o the setpoint adjustment
knobs for the pneumatic temperature and differental pressure controllers.



Operating experience dunng diesel generator surveillance lesung had shown that jacker «uier
lemperature, which is controlled by a three-way emperature control valve, may overshoo!
the trp setpoint following & diesel srt. The addition of the dervative unit 1o the conirol
iUt provided & smoother transition from inital starup 1o sieady state operation with
minimal overshoot and avoided approach o the high lemperature trip setpoint.

The inspector noted that the design change was extensively reviewed pror 10 implementatios
A LOCFRS0 59 evaluauon and an Interdiscipline Review and a Risk Reiability Review were
compieted. Seismic qualification of the denvauve units was documented. The addition of the
protective covers on the controller setpoint adjustment knobs satisfied the Ccorrecuve actior
satement included in a September 9, |98 Diesel Generator Special Report from the
licensee, DCR 90-0049 included minor system enhancements such as adding vent, dra»
and instrument test connections, changing a setpoint, and modifying an alarm circuit The
safety evaluauon included a review of the system enhancements.

The inspector concluded that the design change was beneficial 0 saiety since the accurren e
of spunous high jacket coolant temperature tnp may be avoided.

66 Westinghouse Relays and Magnetic Contactors - Information Notice 9144
(Closed)

As described in Inspection Report 50-441/91-22, there are 66 similar relays in use at
Seabrook Station which may malfunction due 10 an epoxy compound becoming semifluid
when the coil 15 energized for extended periods. Four of the relays are in the reactor
protecton system. The remainder are used in alarm or computer circuits. Dunng the
refueling outage, the licensee removed and inspected the four reactor protecton sysiem
relays. One relay showed visual evidence of flowing compound before testing A spare
relay and the four reactor protection system relays were energized at 138 volts de for two
hours. Al the end of the test penod, each relay was deenergized, disassembled, and
inspecied. Four of the relays tested satusfactonly, the one with *as found® flow exhibited
obvious flowing of the compound. Westinghouse was informed of the test results and noted
the results dunng a meeting at NRC Headquarters on September 18, 1991,

The licensee reinstalled the four relays that satsfactonly passed the test into the reactor
protecuon sysiem. The relays used in alarm and computer applications will remain in serv . ¢
since they are used in a low wemperature environment and are not normally energized The
licensee plans 0 return spare relays 0 Wesunghouse for testing prior o use.

6.7 Steam Generstor Level Chanoels Flter Card Addition
NRC Inspection Reports 50-443/90-15 and 90-17 provided background on a feedwater

isolauon based on erroneous sieam generator level signals following a reactor tnp. The
reports addressed the short term actions taken prior to the implementation of a design
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change. The inspector reviewed Design Change Request 90-004 | and the completed & o1y
packages which inswalled a Westunghouse recommended lag circuit. Selected WIRNg Qiagram
(hat were changed as a result of the design change were reviewed.

The design change involved insta!'ation of circuit cards configured for a lag function in the
output Of the narrow range steam generaior level vansmitiers. The design change included s
MOdification to permit routine tesung of the sieam generator level bistables WIthout jumpers
and removed an unused load dependent level setpoint circuit idenufied by Westnghouse 15 .
potential cause for a multiple loop feedwater malfunction event.

The inspector noted use of industry experence in designing this change. The licensee
deveioped stauon procedures for lestng the fliter cards in accordance with ISA Swraars
S67.06 in addition 10 Westunghouse recommendations. The INSPECIOr 1 know ledged the
pOsilive initiative 10 eliminate jumpers for routine testing and o eliminate the potential
common mode failure. The work packages were comprehensive and were comg.'s1ag
accordance with procedural guidelines.

T0 0 QUALITY ASSURANCE SAFETY VERIFICATION
71 Evaluation of Contamination of Nonradioactive Systems

The inspector reviewed the |OCFR30.59 evaluation for operation of certain nonradioacts e
systems which became contaminated as a result of a reactor coolant system leak into re
demineralized water system. The evaluauon assumed that all systems which directly, or
‘ndirectly, interfaced with the demineralized water system, would operate with some eve
internal conamination untl activity levels decayed to less than detectble values. Some
sysiems are normally radicactive and were not evaluated. Other normally non-radioactive
systems had predetermined actions under which operations could continue if they became
radicactive and were not evaluated. The remaining systems were evaluated as a potential
release path w the environment,

The evaluanon considered (1) expected off-site liquid doses resulting from the Deminery:zec
Water System decontamination and cleanup operations, including maximum potential impac!
bassd on the total source term transferred from the primary system, (2) the maximum
Nypouietcal and potential airborne release via secondary system components such as the
Auxiliary Boiler acrated vent, and system safety relief valves, and (3) a postulated acciden:
‘eading o the failure of the outdoor Demineralized Water Storage Tanks. Al potental, as
well as expeciad offsite doses o members of the public, were determined to be less than 1 ¢
allowable dose limits established in Section 3.11 of the Station's Technical Speciiications.
These dose limits were taken from both |0CFRS0, Appendix | for routine operations (© kee?
doses 10 the public "As Low As Reasonably Achievable®, and the 40CFR190 total dose
siandard for combined dose contnbutons from all uranium fuel cycle sources.
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The inspector venfied that the calculated maximum hypothetical radioactivity releases 4.¢ 1o
exceed Technical Specification effluent release limits or the offsite dose Limits. The
nspector concluded that the evaluation supponied continued operations of the conam nateg
systems. The evaluation was conservative, thorough, and well supporied by engineenng ‘esis
ang analvuis

72 Reactor Coolant System Unidentified Leakage LER 91.010 (Closed)

On Sepiember 11, 1991 the licensee staft presenied NRC Regional personnel an overyiew o
ihe invesugaton and correctuve acuon for the Cryofit tube coupling failure which resulied
feacior coolant system leakage. Detls of the meelng are provided in Attachment | The
ncensee submitied a Licensee Event Report (LER) Supplement on October 2. 1991 The
event review and the onginal LER response are reviewsd in NRC Inspection Reports $0-
W4191-19 and 91-22.

The inspector discussed the scope of the invesugaton, lesting program, and hardware
changes with the instrument and Control Engineering Supervisor. The inspector venfied ihe
removal of Cryofit tube couplings in the contanment in instrument |ines exposed 1o & high
‘emperature and high hydrogen environment. The Inspector reviewed the New Hampshire
Yankee Cryofit Coupling Venfication Program Engineenng Evaluation and the ASSOC1aley
procurement documents.

connections. The scope of the piping replacerient was exiensive and included al! areas of ¢
reactor coolant boundary within containment at risk for the faillure mechanisia.

The licensee expended extensive resources and significant man rem exposure in the effor 1o
address the potenual safety im ons of the cryofit failures. The inspector concluded tha!
the Coupling th\mmmwmmmmumwy manner.

The LER suppiement update accureiely describes the scope o/ the safety related tubing
replacement. This item i3 closed.

3 Unlocked Clreult Breaker - LER 91008 (Closed)

Dunng performance of procedure OX-1446.07, *Verification of Locked Valves,* the breaker
for the rod control cluster change fixture (1-FH-RE-12) in motor control center MCC- 1|




The inspecior teviewed LER 91005 and noted that the identified corrective actions

appropnalely addressed the event. The inspector reviewed the implementation of corract . ;

actions and heid discussions with Engineening Department personne Signs were placed

al Techrica Specificaton 3.8.4 1 related circuit breakers. Procedure OS 1090 0s,
Component Configuravon Control.* was revised 10 reflect the reduced number of o ked
ralves resulting from an engineenng analysis. All locked components identfied in

DS 108005 were listed in the tagging computer. The inspector noted that the failure w0

cOnLrol the Listing of components in the LgRING computer contrbuted 1o the conwmination
Ne cemineraized waler system. Thus LER 18 closed

T4 Missing Radiographic Record for a Safety-Related ASME Fleld Weld -
Lnresolved Item 90-24.02 (Open)

By letter (NYN-9115) dated September |7, 1991, New Hampshire Yankee (NHY) subvm e
s final reply to the NRC Nouce of Violation issued in conjuncuon with NRC Inspeciior
Repont (IR) 50-443/81-12. Along with the documentation of the final corrective acton Lane
n response 10 the violauon, NHY provided a completion report on the Weld Radiograph
Reinterpretauon Program (WRRIP) instituted as a result of NRC findings idenufied and
documented in NRC IR 50-441/91-21. NRC inspectors returned 1o Seabrook Swauon on
September 23-24, 1991, as a continuation of IR 91-21 inspection activines, 10 conduct
acditonal radiograph reviews incident 1o the licensee WRRIP completion.

By letter dated September 24, 1991, the NRC requested additional informaton from NH 3
regarding the WRRIP conclusions and supporting data. NHY responded by letter (NYN
#1157) dated Sexember 27, 1991, attaching supplemental contractor (i e., Hellier) repor
nformatuon and specific data and explanations to address all remaining NRC quesuons
regarding radiographic record and film adequacy. Subsequently, the inspector was noti el
that one weld number in Enclosure 3 10 NYN-91157 had been incorrectly documented. The
incorrect weld number, |-CS-31804, FO204, should have been listed, relative 1o the Table
reference, as weld number |-CS-318-02, FO204. The inspector determined that this
typographical error was inconsequential to the finding and conclusions of the licensee
WRRIP Compleuon Repon.

The inspector reviewed the licensee's lerters and the WRRIP data and findings, and evaluate:
this informaton relative w the overall results of the programmatic efforts taken o revern
the Puliman-Higgins field weld records. This Weld Record Reverification Program (WRRP
planned and initiated in March 1991 at NRC request, was completed 1o August 1991 with 1o
final NHY status report (NYN-91134) submitied 10 the NRC on August 30, 1991, The mou
significant WRRP findings were the identuficaton that four weld radiographic record
packages could not be located in the NHY records vault. The specafic detauls for each
missing record were inspectad and are documented in previous inspection reports addressin;
this open item. Subsequent corrective action, 10 include the re-radiography of all four we .
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was spot-checked by the inspector including the witness of re-radiography in progress. anc
the final radiographs were independently reviewed by qualified NRC fllm reviewers
(reference: IR 91.21).

Other WRRP findings and WRRIP inspection items. relaung 0 reord deficiencies, were
documented on NHY Corrective Action Reguests (CARs) and reviewed by the NRC a5 ea.n
CAR was closed out. The identufied record deficiencies represented issues of minor wafet
significance and were deemed appropriale 1o be processed and correcied by the |icensee
correcuve acuon program.  Duning this inspection, the inspector reviewed the last five C AR:
dealing with the deficiencies identified relative 10 the radiographic records review process

These five Corrective Acuon Reports (CARs 91036 thry 91-040) all relate to record
discrepancies and not weld quality problems. The inspector spot<checked the disposition of
each CAR, noting confirmauon of the completion of all corrective measures by the NHY 04
Surveillance Supervisor with final acceptance of corrective acuon venfication by the Nuclear
Quality Manager. Where calculations were included in validaung the acceptability of
radiograph quality geometnc unsharpness determinations, the inspector independent!y

chech d the numencal results to confirm compliance with ASME Code, Section V cntera
The inspecior identfied no problems with the licensee conduct of documentation of
corrective acuon for the dentified records deficiencies.

NRC overview of the licensee WRRP and WRRIP activites and resolution of all correct e
actions relative thereto is essenually complete. The results of the NRC team inspection
record and film quality reviews are d. ;umented in NRC IR 50-443/91.21. No addinona
safety concerns or unacceptable findings that had not already been documented by he
licensee were denufied No evidence that inadequate final welds were accepled at Seabrook
Station has been identufad. NHY has responded 1o all NRC questions and met all
commitments to the NRC regarding the adequacy of Pullman-Higgins field weld and relatec
radiograph quality. Therefore, the NRC plans no further technical review or inspection
followup regarding thus matter at Seabrook. However, NRC enforcement action for the
idenufied violanons is under consideration. This unresolved iem remains open unul the
NRC enforcement deliberanons and final documented actions are .umpleted.

0  MEETINGS

The scope anc findings of the inspection were discussed periodically throughout the
inspection peiod. An oral summary of the sispection findings were provided o the Plan!
Manager and his staff at the conclusion of the inspection penod.

A meetng was held at the Region | office at King of Prussia, Pennsylvania, on September
11,1991 1 the meeting, New Hampshire Yankee presented the results of their review o
the failed Cryofit coupling in the pressurizer steam space sample line. The list of Atiencee:
and the slides used duning the presentation are provided as Attachment |
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Region-based inspectors conducted the following exit meenngs during this report penod

RAlL SVBIECT REPORT NO,
)13 ISI. Eddy Current Tesung 91.27

904 Welding Records 91:21

9-27 Startup Testing 91-29

10-2 Radioacu * Effluent 91-29

10-3 H.P. Controls 91-29

10-4 Operator Licensing 91-300L)

INSPECTOR

R. McBrearty
M. Modes

D. Moy
I Jang

J. Noggle
1. D'Antenio
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NEW HAMPSHIRE YANKEE PRESENTATION OF
CRYC TT COUPLINGS
NRC REGION 1 O) AICE, KING OF PRUSSIA. PA
Sep 'mber 11, 1991

LIST O ATTENDEES

LU.S.NRC

R. Barkiey, Project Engineer, R

J. Durr, Chief, Engineenng Branch, Rl

W. Haass, Vendor Inspection Branch, NRR

H. Kaplan. Mat's Engineer, Rl

W. Lanning, Deputy Director, DRS, RI
Linville, Chief, Projects Branch 3, Rl

A. Lohmeier, Reactor Engineer, RI
Wookey, Resident [nspector, SB

NHY ATTENDEES

B. Beuchei, I&C Engineering Supervisor

P. Brooks, Division Manager Metals Division

R. Deloach, Executive Director - Engineering & Licensing

B. Drawbndge, Execyuve Director - Nuclear Mroduction
Harpster, Director Licensing Services

3. Kline, Technical Support Manager

A. Pelton, Technical Manager, Mewls Division
Vargas, Manager of Engineening

K. Willens, YAEC Prinopal Matenals Enginees
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IR 50-42,,91-29

CRYOFIT COUPLINGS

New Hampshire Yankee Presentation to NRC

September 11, 1991




New Hon
Yankee

PRESENTATION PARTICIPANTS

« Bruce Drawbridgc - NHY Dxecutive Duector, Nudlear Production
« Jeb Deloach - NHY Executive Director, | ngmeenng and Licensing
. Terry i—idrpstcr - NHY Duwector of Licensing

« Joe Vargas - NHY Manager of Engincering

’ Gdl'y Kline - NHY Technical Support Manager

« Bruce Beuchel - NHY 1&C Engmeenng Supervisor

- Ken Willens - YAFC Mechanical Engineenng Group
« Alan Pelton - Raychem Corporation

« Peter Brooks - Raychem Corporation
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PURPOSE AND OVERVIEW

- Jeb Del oach, Executive Director of Engmeenng and Licensing




PURPOSE

g et 12 Rl S B B e R D X TR , | —

« Show understanding of the cause of failure
- Selective replacement appropriate and conservative

« Remaining couplings suitable for the application




CRYOHT COUPLING

Raychem Corporation tradename

Joins tubing in sample and instrument lines
Alloy called TINEL

Shape memory effect




OVERVIEW

« Fatlure mechanism

« Corrective action

- Conclusion




DETAILED DESCRIPTION

« Bruce Beuchel - NHY 1&C Engineenng Supervisor
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APPLICATION

Sample and instrument sensing lines
1/4", 3/8", 1/2"

Safety-related and balance-of-plant

Over 3000 onginally instailed
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INITIAL QUALIFICATION

« Raychem Qualification Package
« Raychem Report EDR-5116




Raychem Qualification Package

ANSIB31.1T up to 2"
ASML Il up to 1°

Mechanical Performance

Burst Pressure
lensile Strength

I atigue, vibration, and shock

Elevated temperature

U.5. Navy approval

Vendor-identified test programs
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Raychem Report EDR-5116

- lemperature rating upgraded for pressurizes

« Elevated temperature tests
Long term temperature soak
Thermal cycling

Stress relaxation studies
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INITIAL PROCUREMENT
;

|
|
{
|

ULE&C specihication for istrument piping

UE&C specification for cryogenic couplings

Traceability

Not fraudulent material or bad lots




Yan hc

NHY ACTIONS

immediate Actions

| iterature Search

Review Third Party Testing
NHY Program
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Immediate Actions

|
l
|
|

|
Root Cause Analysis
fest samples from pressunzer gas space sample hine
Form hypothesis
Replace selected « ouplings
Perform system walkdowns

I)uvck)p selection critenia tor addhitional tests

Informed rest of nuclear industry




Literature Search

« LPRI.

« INPO

- DOL

« NASA

« US Navy

« ALCL

« NSSS Vendors




Review Third Party Testing

« B&W
* PWR pamary and secondary (AVT) ¢ henustry
* U-bend specimens
- Applicable 1o Seabrook
«  Framatome
= PWR primary chemistry
«  Different alloy of TINEL

- Confirmed hypothesis
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NHY Program
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 Cryofit Locations

« Sample Selection Process

- Test Specifications

« LOCA Test

« Replacement Criteria

« Cryofit Replacement Summary

« Long lerm Corrosion Study




Cryofit Locations

|
|
|
|
|

Main Steam and Feedwater
Sampling (primary, secondary, other)
Reactor Coolant

Chemical and Volume Controi
Blowdown

Hydrogen Gas

Others

Stores

Meoow Howrgosd
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Sample Selection Process

Both RCS and AVT chemistry

Various process temperatures

Various hydrogen concentrations

Flow conditions (flowing / stagnant)




Now Horgosl

Yankes

Test Specifications

i
:
i
|

Macroscopie visual nspection

Furctional tests
L eak test

Burst test

Metallography
Hydrogen pickup

Mechanical properties
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Replacement Criteria

—————

Degraded couplings

Couplings in lines with RCS chemistry which are:
* RCS pressure boundary and not remotely isolable

+  Required for RPS / ESFAS

*  Required for ECCS operability




LOCA Test

e 24 hours w/ 4% Hydrogen
- Viigin Cryofit couplings
- Cryofit couplings removed from plant

« Results
- No significant hydrogen absorption
- No change in mechanical properties
- No cracking




Cryofit Replacement Summary

- RC Sample Lines in Containment
Pzr gas space
Pzr hiquid space
RCS loop 1 hot leg
RCS loop 3 hot leg
- Instrument Lines
Pzr level/pressure
RCS flow
RTD bypass flow
Reactor vessel level

RCP #1 seal Ap

C harging pump tow

B
e




Long Term Corrosion Study

« Confirm 40 year life of Cryofit couplings

« Periodic sampling during outages




CONCLUSIONS

Root cause evaluation indicates design application issue

Implemented a thorough and effective program to resolve

Remaining couplings can perform their function

Periodic sampling program will ensure validity of test results




