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Joseph I. Lieberman, Attorney General
State of Connecticut

30 Trinity Street

Hartford, Connecticut 06106

Dear Mr. Lieberman:

I have been asked to respond to your July 8, 1985 letter to Chairman Palladino
regarding the transcript of a segment of "60 Minutes" broadcast by CBS on
March 24, 1985. As you stated, the main thrust of this program was alleged
poor workmanship and organized crime involvement in the construction of the
Shoreham Nuclear Power Plant. You suggested in your letter that NRC inftiate
an investigation into the charges made during the program.

We are well aware of the problems LILCo has experienced during the past 12
years in constructing the Shoreham plant. In some instances, construction work
had to be redone several times before it was right. Nonetheless, we have
concluded, on the basis of our extensive inspection program that, in spite of
these problems, the Shoreham plant meets NRC regulations.

Our analysis of the information presented in the 60 Minutes program is that no
fssues were identified that were not previously evaluated or under evaluation
by the NRC Staff at the time the program was aired. Furthermore, the inspec-
tions and evaluations we have completed to date have not revealed any quality
or safety-related deficiencies in the Shoreham facility as a result of alleged
negligence or criminal activities or any other cause. The NRC has encouraged
the identification of potential problems at Shoreham and has aggressively and
objectively pursued such concerns when they have been raised. The following
paragraphs briefly summarize the staff's efforts with regard to all known al-
legations regarding Shoreham and in particular the concerns expressed in the
60 Minutes program. Also, the routine inspection program conducted at the
Shoreham facility, which forms a large part of the basis for the NRC's conclu-
sion that the facility is built in substantial accordance with commitments and
NRC regulations, is described briefly.

To date, over 125 allegations regarding Shoreham have been received and evalu-
ated by NRC technical staff and management. The results of these evaluations
are documented fn published inspection reports. Of special interest with
respect to the 60 Minutes program are our recent contacts with two former
Shoreham workers (one of whom, George Henry, was interviewed in the program),
and an extensive investigation conducted at Shoreham during the period December
1979 through March 1980 which relates to issues discussed in the 60 Minutes
program.

Mr. George Henry's concerns regarding Shoreham were first brought to NRC's

attention in ¢ January 17, 1985 newspaper article published in The Suffolk
Times. An inspection at the Shoreham site into Mr. Henry's concerns was
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conducted in late January. The results of that inspection were documented in
Inspection Report No. 50-322/85-10 issued on February 19, 1985 (Enclosure 1),
While Mr. Henry described problems or events that did occur, it was found they
had been identified by LILCo in the normal conduct of their quality assurance
program. NRC found that the issues were properly evaluated by LILCo's Startup
and Engineering personnel, and received acceptable technical disposition. None
of the technical issues described were found to represent a serious operational
or design problem. In February, the NRC met with Mr. Henry and discussed his
concerns. During those discussions, Mr. Henry provided additional information
and raised a few new concerns. Additional inspections have been conducted and
will be documented in an inspection report to be issued shortly. When our in-
spection program finds problems in the quality of plant construction, or when
they are brought to our attention by others, we have not hesitated to require
that those problems be fixed by LILCo. The record of NRC actions at Shoreham
over the years shows numerous instances where we have found such problems and
required corrective actions. This is not uncommon in the construction of
complex facilities such as nuclear power plants.

Investigation Report No. 79-24 (Enclosure 2), issued on April 28, 1980,
addressed 30 allegations. That investigation encompassed the three-month (410
on-site-hours) effort of three NRC investigators and five inspectors. Areas
covered included containment concrete, weld materials, welder qualifications,
and intimidation of LILCo inspectors. During that time, public notices were
posted by NRC for a period of 70 days. A 24-hour phone number was also pro-
vided for points of contact with the NRC, in addition to the onsite interview
of Shoreham workers. No evidence was found which could substantiate: (1) the
use of defective concrete; (2) the employment of unqualified workers; (3) the

supply of inappropriate weld materials; or (4) the intimidation of construction
workers.

The NRC staff's routine inspection program directed at verifying an acceptable
level of construction quality at Shoreham has been extensive. Over 300 inspec-
tion reports and 24,000 hours of inspection time have been devoted toward those
ends since a construction permit was issued in 1973. A senior resident inspec-
tor was initially assigned to the site in October 1979, and there have been
four resident inspectors assigned at various times since the inception of the
resident program at Shoreham.

In summary, the 60 Minutes program identified no safety related concerns that
were not previously investigated or under investigation by NRC at the time the
program was aired. Furthermore, based on extensive inspections conducted to
date, no quality or safety related deficiencies resulting from alleged poor
workmanship or organized crime involvement {1 construction activities have been
fdentified at Shoreham. The NRC's routine inspection program and investigation
of 21legations at Shoreham have been fully documented in inspection reports.
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Per your rejuest, we have included your name on the mailing 1ist to receive NRC
Region I correspondence regarding Shoreham from this time on. We request you
notify this office if you decide that you no longer want to receive this
correspondence. We will continue to be receptive to, and promptly follow-up
on, all safety allegations made by members of the public with regard to
Shoreham and other reactor facilities.

Sincerely,

-
Thomas E. Murley b

Regional Administrator

Enclosires:
i. Inspection Report 50-322/85-10
2. Inspection Report 50-322/79-24
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Docket No. 50-322

Long Island Lighting Company

ATTN: Mr. John D. Leonard, Jr.
Vice President - Nuclear

Post Office Box 618

Shoreham Nuclear Power Station

Wading River, New York 11792

Gentlemen:
Subject: Inspection 50-322/85-10

A special inspection was conducted by Mr. E. M. Kelly of this office on
January 28-31, 1985, regarding allegations made in a newspaper article by a
former LILCo employee relative to the Shoreham facility. The concerns were
expressed in a newspaper article published by The Suffolk Times on January 17,
1985. Although our efforts to-date have not identified any problems with the
as-built safety systems and hardware, we are continuing our efforts to better
understand and define the nature of the concerns mentioned in the article.
There is one item regarding the Wildwood Substation decontamination catch
basin that appears to require further evaluation. We are pursuing this issue
and will inform you as to the need for any information from you in this

matter. No violations of NRC requirements were found, and a reply to this
Tetter is not regquired.

Your cocperation with us 1s appreciated.

ULl

Richard W. Starostecki, Director
Division of Reactor Projects

Enclosure: NRC Region I Inspection 50-322/85-10

cc w/enc):

W. Steiger, Plant Manager

J. Smith, Manager, Nuclear Operations Support
R. Kubinak, Director, QA, Safety and Compliance
E. Youngling, Manager, Nuclear Engineering
Edward M. Barrett, Esquire

Jeffrey L. Futter, Esquire

T. F. Gerecke, Manager, QA Department
Shoreham Hearing Service List

Public Document Room (PDR)

Local Public Document Room (LPDR)

Nuclear Safety Information Center (NSIC)

NRC Resident Inspector

State of New York
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U.S. NUCLEAR REGULATORY COMMISSION

Region 1
Report No. $0-322/85-10
Docket No. 50-322
License No. NPF-19
Licensee: Long Island Lighting Company

175 East 0'd Country Road

Hicksville, New York 11801

Facility: Shoreham Nuclear Power Station
Inspection At: Shoreham, New York
Inspection Conducted: Janua

Preparec by:

ﬁ? ‘L

Reviewed by:

o= i9-F5~

ection (C date

: g/..a.l -G -§s
Harry B. Kister, Chie roJects Branch Nc. | te

Oivision of Reactor Projects

Approvec by

Summary :

A specia’ inspection by a region-based project enginee= (2¢ hoyrs) of allega~
tions relatec to the design, inspection and testing of the Shoreham Nuclear
Power Station was conducted. The allegations were made Oy a former LILCo
Operationa’ Quality Assurance (0CA) inspector (Mr. George Henry) anc presented
in a Janvary 17, 198 newspaper article publishec in The Suffolx Times which
provigec the bas‘s for the inspection.

The newspaper article citec Mr. Herry as expressing essentia’ly eight tecnnical
probiems: (1) the backug TDI diesels are not reliable. (2) lack of requndancy
in off-site power circuitry for the plant; (3) a eritiza’ check valve has
problems whizr neec tc be corrected; (4) a valve im the emergency core cooling
syster (HPCI) would not operate Properiy anc it coulc result in a ser ous
accicent; (5) there are de‘ects in fue rods, (6) a catz==sasin at a vehicular
decontaminatior area after an accident is not lined with fibergiass; (7) plant
staff in an emergency cannot be reliec upon for evacuazior advice because of
®istakes in plotting prevailing wind aquring a drill; and (8) people (e.g.,
inspectors from LPL hired on a contract Dasis) who are strict on enforcing
quality stancards are lai¢ o¢f by LILCe.
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Summary (Cont'd.)

Based on information cited 1n the article and on-site inspections, interviews
and evaluations, there was no new information identified that would affect
prior conclusions regarding engineering problems or construction defects.
Items 3, 4 and 5 were found to be accurate descriptions of situations or
conditions which did occur, but were properly documented by LILCo and appro-
priately dispositioned. Item 1 was the subject of prior NRC enforcement
special inspections and an agency task force evaluation, specific diese)
testing problems in 1982 were the genesis of other NRC actions that were taken
to assess both testing and reliability. Item 2 may be the subject of a mis-
understanding; there is no single switch through which all offsite powe* s
routec, although the temporary backup diese) generators, but not the gas
turbine or the designated emergency diesels, are assoziated with a single
switch. The catch basin in item 6 refers to mitigating features for automobile
decontamination after an accident at the plant that could release airborne
contaminants off-site in an uncontrolled manner; the detailed provisicrs and
features of the decontamination facility are under evaluation. Iltem 7 refers
to a practice drill held in 1982. Based on our review of the specific concern
cited, the probler was identified during a practice drill, ang appropriaze
corrective measures were taken at the time in response to the comments of the
drill observers. The specific example regarding the use of contractors in
enforcing quality standards in item 8 was pursuec basec on the available
records; pending the availability of more detailed fnformation, the actions
taken in the matter of LPL appear reasonable, due to the completion of work,
anc not indicative of problems with enforcing quality standards.
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DETAILS

Principals Contacted

Crocker, Onsite Emergency Preparedness Coorcinator
Gauthier, Lead Power Engineer (S&W)

Gisonda, Regulatory Affairs Supervisor

Kelly, Quaiity Assurance Division Manager

Leonard, Jr., Vice President = Nuclear Operations
Muller, Quality Control Division Manager

Reilly, Operations Manager (GE)

. Schiffmacher, Manager - Electric System Operations

ELr»LCOODO

Backeroune

This inspection addresses allegations made by a former LILCo quality con-
trol inspector (George W. Henry) in a newspaper article writter by
Kar! Grossman of the Suffolk Times on January 21, 1985.

Mr. Henry was a QC inspector assigned to LILCc's Operational Quality
Assurance (OQ&) Section from July 1981 wuntil August 15, 1983. He was
certifiec as a Leve) 1] mechanical/electrical inspector in accorcance with
ANS] Standarc N45.2.6 on July 27, 1982.

His principal duties involvec: review of procurement documents (estimated
to be 505 of his work activity) materia)l re- ipt inspections in the ware-
house (155 of time), review and comment upc selected Station Procedures
and logs (155) and participation in OQA aug. s anc witness of startup
activities (20%). A1) of the alleger's work was suuject to the review and
approval of a OQA Engineer. None of his assignec duties involivec cor-
structior (he was assignec tc OQA, not Fiels Quality Conirol); morecve-,
at the time of nis Leve' Il certification, plart corsteuctior was aporczie=
mately 955 complete anc less than 25% of all plant systems remainec tc be
turnec cver frorm the LILCc Startup Grour to the Operations stafé. He
obse~vec ma‘intenance, preoperational testing, and repair/rewsrk
activities; performec OQA surveillance; and originated "violations" (as
alleged) in the form of LILCo Deficiency Reports (LDRs) for deficienzies
found during conduct of his assigned duties.

The adove informatior was prov ged Dy Mr. hen=y's former superviso*, anc
was DaseC 1in pa=t or a peer review 0f his worn activities which was 0ozu=
mertecC ir ar interoffice memi-argur (J. Rose tc A Myu'ler) catec Novemder
7, 1983 Trnat review inclusec a samciing of 300 repair/rewsrs recuests
anc a7 LDRs originatec by OCA during the perioc January-August 1983,



Allegations

3.1 TDI! Diese! Reliability

3.1.1

Mr. Henry incicated in the article that the "backup diesels could not
be counted on to function properly" and that he "would not trust them
to shut the reactor down". The article incicated that he was present
when the diesels were tested in August 1983 and "wrote several viola-
tions" which pointed to problems with the units.

Findings

Emergency Diesel Generator (EDG) 102 failed on August 12,
1923 due tc a frazturec crank snaft after approximately |
3/& hours of testing at the 3800 kW overload rating. The
test was to demonstrate load carrying capability following
the replacement of all eight cyiinder heads with a newer
design due to previously experienced leiks in the cooling
water area. Inspection Report 50-322/83-28 documents NR-
foilowup and review of that failure.

Mr. Henry was apparently present on the backsh:ft (3 pre-
midnight) anc observed diesel testing during the time of
EDG 102 crankshaft failure at approximately 5:15 p.m. on
August 12, 1983. Ne record of repair/rework or LDR docu-
mentation originated or processec by the alleger, anc assc-
clated with the crankshaft failure, could be founc.
However, two LDRs originated by Mr. Henry were found which
covered EDG 103 testing performec in June 1982 (PT
307.004-C~1, test run #6):

== LDR-1417, 6/2C/83; Turbocharger Lude 011 Pressure Low:
closec 11/23/83.

== LDR-142¢, €/22/83 Failure to Shutdowr fror Contro!
Room; closec 7/26/83.

Both of these LDRs were reviewec and founc to receive pro-
per LILlc Sta=tuz anc Enginee~ing eva'uatiors anz OO
approva’l anc closeous.

Anctner LDR relatec tc the insta'lazior of new cy)linger
heacs (unce- resa‘r/rewsrr reguess 43-1000) for all three
encines was reviewec anc signed by Mr. Henry.

== LDR-1545, B8/3/83; Cylinder Heac S:uc Fituc; closec
</ 18/8¢.




That LDR was dispositioned "accept-as-is", with justifica-
tion provided by an August 3, 1983 1letter (McHugh to
Rudikoff) from TDI to LILCo which clarified proper cylinder
head stud length, thread fit and engagement. The LDR re-
ceived appropriate review and approvals, and was closed out

by OQA.
Conclusion

No evidence was found of nonconforming or deficient diese)
conditions, fidentifiec in LDRs by Mr. Henry, which were
contributing factors in the August 12, 1983 EDG 102 crank-
shaft failure.

NRC Region 1 staff was closely monitoring the diesel pre-
operation test prograr and associated mechanizal problems
Escalated enforcement action associated with acceptance of
a precperational test at less tharn the full-load carrying
capability was taken in April 1982 Consequently, the
qualification and test program for the diesels was an issue
adcressed in numerous published reports prior tc the crank-
shaft failure. A meeting had been held on June 30, 1983 at
the Region I office to discuss that status, including cor=
rective action for known problems such as: turbocharger
bearings, piston modifications, cylinder head replacements,
anc vibrational problems. A summary of that meeting was
Tssuec by Regiorn I on July 27, 1983, Since the cranksha‘t
failure, a Recovery Test Program was developec anc imple~-
mentec by LILCo, and an NRC Task Force has studied the
acceptability of TOI cgesign The qualificatior of these
engines as emergency power sources at Shorehar is currently
under litigation with an ASLB

In summary, nc new information was identifiec which would
be reievant to the evaluation of TD! engines by either the
NRC or the appropriate Shoremar ASLE A’ of the
"violations™ (LDRs) igentifiec by Mr Henry while he was
working as a Qua'ity Assurarce Inspector at Snomeham have
beer satisfactorily dispositionec

‘za' Powe~ Recdunza-:y

Mr. Henry incicatec in the article that “there is only one switch
througr whick offsite elect=ic'ty woulc come" This
“documents mapping the electric g=id to Shorenar”. This was cited as
being inCicative of & lack of resundancy or bacrup

wa: DaseC on

References

LILCe Drawing No. F-48570-7, Septemder 25, 1982
One Line Diag=am, 6% kV Switchyare




FSAR Figure 8.2.1-1, Revision 24, December 198)
Main One Line Diagram
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The sources of AC power availatle to Shorehar were de-
scribed in detail in LILCo's March 20, 198¢ Supplemenza)
Motion for a Low Power Operating Licerse, in an affidavit
Dy William Schiffmacher, Manager of Electrica) Engineering
Mr. Schiffmacher was contacted anc explained to the in-
spector the four separate 138 kV circuits anc three sepa-
rate 69 kV circuits which feec Shoreham, on two separate
and independent righis-of-way The reliadility of the
ILCo offsite dist pution syster s enhanced by at least B
offsite gas turtines with "blackstart® capadility. In
acdition, a dedicated 20 MW gas turbine has beer installec
at the Shoreham site (in the 6% k\V switchyard) for deaz-
Tine, blackstart backur power tc the reserve station ser-
vice transformer (RSST) via the 6% KV bus Finally, a
Block of four 2.5 Mw Geiera’ Mctors EMD mobile diese’
generaicrs are directly conneztes 1o plant's & 16 K\
bus network, This arrangemen:t of fsi was
litigatec before the ASLE anc founc <o
Board's Decision issued on October 29,
The inspector could
offsite power is s
cue ¢ (1) sep

e - ) -

identify no single
upp'lied This s physica
rase ights=cf=way; (2)
)

anC (3) 1nZepencent feegs.
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WO Werm

]

é
trarsmissior voltage

X
anc 138 kV buses, to the norma’ station service

RES trarsformers, from which are fec the plant's
4]

TWOTK
The inspecztor 17 in th
yard using ] ine Diagram F-4E370-7.

breaker positi ; unctions were verifiec




No-ma)
Type Function Position

DE-lon Grid OCB Isolates Yard Closed
Type GO-4-B

ABS-D3183 RSST Supply Closed
Type MO-10

ITE Type MO-10 Gas Turbine Supply Clesed
ABS-w4 136

These supply/isolation breakers are associatec only with
the €9 kV bus, one of 2 separate and independer: offsite
sources to Shoreham which feeds the RSST. No single switch
exists through which both sources of offsite power are
routed.

Onsite, proposed by LILCo as a temporary anc alternate
source of emergency power (should offsite power be lost),
are the four 2.5 MW mobile diese] generators which directly
supply the plant's 4 kV bus network. These are an addi-
tional source of emergency power should both the NSS ancd
RSS transformers (ie. offsite power) as well as the three
TDI diesels be lost or not available. At power levels up
to 55, two of the four mobile diesels would be needecz,
within 30 minutes, to supply power to emergency lcads. Al
four are fed, through a single supply breaker (il1E), to the
4.16 kV switchgear bus numoer 11. However K this is not ar
independent offsite source of power - rather, it is an
aiternate emergency sou=ce for low reacior powe" operation
(up to 5% rated) anc is backec Up by the 20 Ms gas turbine

On January 25, 1983 the NR. staff Qetermined tha: there dia
exist the possibility of a single eauipmer: failure
(breaker fault) that could disable both alternate sources
of AC power (e.g., the 20 M gas turbine anc the four 2.5
Ms mobile Ciese’ generaiors) However K this situision does
not involve the supply of “offsite power" . ir fact, for
this scenaric it is assumec that al) offsite powe* is lost
This issue was the subiest of Boa=c Notificazior B5-00S
CateC Fedrua=y 1, 1985 wnich states that ar acceptable
resclution (racking ou:t of the subject Dreaker), meeting
the single failure proof criterion., has beer cevelopec.

Conclusion

The 1inspecter coulc not igentify any single switch or
Dreaker through which offsite elecirica!l powe" was sup-
plied. Given the separate 65 kV anc 138 kV circuits, fed
from various independer: transm ssfon facilities, the
existence of such a switzch is a physical imoossibility

-~ =




This 1is based on consideration of: (1) the three 69 kv
Circuits which feed the Wildwooc substation; (2) the four
138 kV circuits which feed the 138 kV Shoreham switchyard;
and (3) their respective tie-in to the RSS and NSS
transformers.

Shoreham's offsite electrical power distributior network
was litigated before an ASLE. A decision in favor of
LILCo's testimony was issued by that Board on Oziober 29,
1884,

3.3 Fuel Rocd Defects

Defecis wrich coulc leac to serious corsecuences weTe & .eged tc

exist 1n the new fuel rods. Mr. henry statec that he was involved in

fuel rod inspections which founc prodlems with "Zirconiur ciaading,

gouges, and improper spaces for water flow". Those problems were

alleged to "lead to hot spots ... and a breakdown in the roz itself
if the rod becomes distortes anc is not deing cooled".

3.3.% References

== SP No. 58.001.01, Revision 7, July 21, 1982: Receipt,
Inspection and Channeling of Unirradiatec Fue’,

. Procedure Step 8.1.6, New Channe! Receip:
. Appencix 12.1, Fuel Inspesztion Check Lis:

== NRC Inspection Report Nos. 53-322:
. 82-15, Detail 7 (p. i2), issued August 3C, 198;
. 82-3¢, tail 13 (p. 71), issuec January 3, 198:
. 3-03, Detail 3 (p. 3), issued February 13, 198:

. 83-33, Detail 1C (p. &¢)

, Tssuec Novemder 20,
198¢

== LILCc Field Aucit No. FA=18.%, Septemoer 3, 1982

1Y

== LIllc De‘iciency Repsrt (LDR) Nos. 0771, 07&: tnrougt
0817, 0811 anc 1588

3.3.2 Fingings

Iritia’ Fue! Receips

004 coverage of new fue! rece'pt and handling wis main-
taineC rounc-the=-clock during July-August 1982. Detailec
procedural corircls, basec or GF scecifications, we-e pro-
vigec ir SP B5E.0C..0! anz <5 Acce==: 12.1 chezi’ist. A
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total of 26 LDRs were originatec by OQA during the initial
receipt and channeling of all 56C new fuel bundles. LILCo
Field Quality Assurance Division aucited (FA=1519) the OQA
surveillance of those activities, and found OQA to be in
general compliance with applicable procedures and instruce
tions. There has also been NRC Region I inspection cover-
age of LILCe's receipt and handling of new fue! with no
problems or discrepancies noted.

A1l LDRs associated with new fuel receipt and initia) in-
spection and channeling were reviewed during this inspec-
tion. None were found to be representative of fuel rod
defects. nor were any left uncorre-ted or imprope~ly ¢<s-
positionec such tnat fuel rod perfocrmance woulc be a‘fec-
ted. Half (13) of the LDRs were written for scratches
which were found on the upper anc lower tie-plates of the
fuel channels (not the rods themselves). These were al)
dispositioned "accept-as-is" by the GE representative
(J. Whitman) present onsite for fue) handling operations,
based on the fact that the scratches were in a "non-funce
tional" area of the tie-plate (ie. not loac-bearing or a
significant stress area). An exam;'e is LDR Nc. 0785 which
detaiiec a scratch (%" inch long and 1/16" wide) found on
the lower tie-plate of assembly LJR-874. The assemdly was
channeled, a hold-tag was attachec, and the conditior dis-
positionec accept-as=-is since it was described to exiss: in
a "non-functional™ area. Clarification of that disposition
was provided by the GE Operations Manager on January 29,
1985, following his verification wi*h GE's Fue' Division in
Wilmington, NC.

Five of the LDRs involvec channel spacer or fastener camage
whnich requirec replacement or retu=n to Genera) Eiecaric:

Dates

Originate~Closec Conditior Dispesizion

8/13/82 10/21/82 1/64 inch Replace spaczer
spacer den: anc reirspec:

8/18/82 10/8/82 Channel 8346¢ Returnec teo GF
gamage during unusec
unpacking

8/19/82 10/8/82 Channe! Replaces witr
factener spare

Camagec cu~ing
installation



LDR No.

0801

0802

10

Dates

Originate-Closed Condition Disposition

8/20/82 10/12/82 Gouge in top Returnec to GF
of channel unusec
greater than
.006 inches

8/20/82 10/8/82 Gouge in Returnec to GE
tottom of unused

channel greater
thar .00¢ inches

Two instances (LDR Nos. 0785 anc 0511) were icentified
where channel fastener belts jammec during installation.
The bolt in one case was broken-off by a GI representative
during removal - that upper tie-plate was replaced, rein-
spected and accepted. The other instance was similarly
dispositioned. Another LDR (0787) invclvec a bdent upper
tie-rod finger spring which was replacec. |DR=0771 was
originatec to clarify the serial numders of meta’ shipping
containers (M3() which were cortainec in the outer wooder
shipping containers (WSC). There were 2 MSZ ir each WSC.
This was the only LDR found to be originatec by Mr. Henry.

Re-Inspection for Fretting

LDR-1588 was originated on August 15, 19E3 anc describec
"fretting” of C.0C035 inches founc or roc HE at twe spacer
Tocations or bundle LJIK73E. This conc tior was igentifiec
after a 10% sample (53 bundles) of assem>’ies we=e inspec-
tec as a result of a similar probier experiences with WOPSS
Harferd 2 fuel. The condition was dispesitionec as
acceptable basec on three letters:

== GE to LILCo (DRJ B83-118) datec 9/26/82
== LILCo NET Mem:c (NFD-£3-13€) gatez 10727/8:
== §S. M. Stoller Corp. letter tc LILCc gazec 11/26/8:

The congitior was evaluated by &I as having nc impac: or
fue’ pe-formance (cesigrn stress ma=gir), anc was believec
tC De assotiatec with snipmert from tne fasricatier site to
the plant. LILCc commissionec the S. M. S:zciler Corp. to
perform ar indepenzent study of the exter: anc effect of
the clac-space~ wear experiencec. It was conzlucec that a
ciac thickness recuction of up tc C.006 inches ir frettec
arezs wouic result fn mo sigrificant change ir material
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properties anc no sigrificant local stress concentration.
Also, the rancom samcle was determined to be sufficient, |
based on a probabilistic analysis performed by GE which ‘
used the results of LILCo's sample, such that a full core ‘
re-inspection was not done. Therefore, the marimum wear
depth found (0.003% inches) on the Shoreham fuel rods was |
acceptable for use, ancd no additiona) fue) ro¢ de-channel-
ing or re-inspections were recommended. LDR-1588 was
closed on December 27, 1983. ‘
|
|

3.3.3  Conclusion

None of the 26 initia! _DRs rescivec by LILCo 0% cescribec

uncorrectec probiems icveiving improper spazing or ctner |
congitions which woulc affect cocling water flow through a
buncdle or impair rod heat transfer. Approximately half of
the documented deficiency reports involved minor tie-plate
scratches which were a:zceptadble as-is and do not affect
fuel performance. Five LDRs described gouges, dents or
other channei damage (not on the fuel rods) whick resultec
in replacement or return (unusec) to General Electiric.

The coverage of new fuel receipt and handling by OQA was
found tc be thorough and well-documentec. A1l 560 buncles
were inspectec per procedures anc a statistically basec
sampie inspection for fretting was performes. Observec
defects were identifiec and properly dispositioned in OQA
LDRs.

One instance of documertec damage to a fue) roc was found.
"Fretting" of 0.0C35 inznes was found at two spots whewe
space~s come in contaz: with the zircor‘ur clagding, anc
was dispositioned acceotably basec or G clac stress
analyses anc an indevendent enginee-ing evaluatior by
$. M. Stoller.

3.4 Velar Check Valve

It was 27leged that & critical cneck valve ir the hydroger wezombing
syster CiC not seat properly, anc was ser: Dazk tc the manufacsiurer
(ve'ar Cerporation) for rewcrk and returnec to LILCo “worse thar
Defz=e". It was cecided the “62.200 dolia"" valve woulc ns: De sers
Deze fo- accitiona’ work, and wa: kep: bezause ¢f “ine rush to get
Shorerar intc operation”.

3.4.] keferences
== NRC Inspectior Repz=t Nos. 50-322:
82-34, Detail 13.3 (p. 71) issuec January 3, 1983

> 83-33, Detail 2 (p. 10) dissuec Novemder 20, 198¢
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== LDR No. O0781; originatec August 24, 1982, closed
April 26, 1983

== Velan Field Service Repo~t to LILCec (J. Kuhner to
D. Borska) cated September 23, 1982

== LILCo Receipt Inspection keports of 24-inch Swing
Check Disc (Serial No. 220E) dated August 6, 1982 .and
April 26, 1983

== LILCo Purchase Order No. 364883 issued to General
Electric

== Tecnrical Specificatior 3.2.2.2.¢ anc Tadle 3.4.3.2-]

== LILCo Receipt Inspection Report of 24-inch Swing Check
Disc (Serial No. 2E37); inspected August 6, 1982

== Repair/Rework Request E11-29€, September 23, 1982

== Velan Certificate of Compliance for Disc Serial No.
2837 dated August 5, 1982

== LILCo Drawing No. NFSK-20B Sheet 2 (Revision 8);
RHR System P&ID

Findings

The statement that the valve ir guestion is par: of the
hydrogen recombiner sysier, coulc not bDe corrodaratec ir
that: (1) Inspection Report 50-322/83-33 agcressec ar
allegatior relatec tc the orly check valves in tha: syszer
(6-inch Velan Serial Nos. 218 anc 433), neither of wrich
were sert tc Velan for repair; (2) the origina’ purchase
price for each of those valves was 1,525 goilars: anc (3)
reitner are containment isclatior vaives for wnich leakage
or seating is critical.

Du-ing initial containmer: isclazior valve joca’ Teak raze
testing (LLRT) pe-formec during July-Decemoe- 1982, low
pressure coolant injection (LPCI) testable chezk valve AD\V~
BIE was cisassembled for inspectior anc resiir/rewdsrk. Tne
velve s a 2&-incr Velar swing cnezk, lozziec inside the
drywell (inboard isolation valve) where the LPCI injection
Tine ties in tc the "B" reaczto- zsolant recirsu’azior loo:o.
Vaive AOV-B1B is normally seatec agcainst reazicr coolanrt
pressure during plant operatior, anz is critical in the
serse that its failure/leakage co.ic contribute towards ar
"inner-syster" loss of coclamt accigent in the Reactor
Building. The original purchase price of that valve (1576
quote) was 62,280 dgocllars.



Disc Repair

Disc serial number 2208, which had been installed in valve
AOV-81B, was sent to General Electric on July 27-31, 1982
for seat repair which consisted of grinding-out and local
weld repair of a crack in the stellite seating surface.
General Electric, in turn, sent the valve disc tc Velan to
complete that repair (re-stellite seat). Non-destructive
testing of the completed repair showed the stellite seating
surface to be defect free; however, the base meta)
indicated some minor surface indications which were
eliminated by grindouts in the presence of Stone & Webster
and GE inspectors on August 2-4, 1982. Disc serial number
220E was ther shippec back tc the Snorehar site.

LILCo OQA Receipt Inspectiors were performed or August 6,
1982 by Mr. henry for two 24-inch Velan swing check valve
discs (Serial Nos. 2837 anc 220E). While disc 2837 was
found to be satisfactory (and is presently installed ir
LPCI check valve ADV-B1B), the c:iher disc 220% whick had
been sent to Velan for repair was rejected. Mr. Henry
noted unsatisfactory "physical damage anc properties, work-
manship, and weld preparazions”. He alsc coriginatec
LDR-0781 on August 24, 1982, which described the condition
as “gouges noted in the base metal anc on the side of the
stellite seat".

LDR-0781 was reviewed by Stone & Webster Site Engineering
Office (SEQ) and dispositioned "accept-as-is" or September
24, 1982. LILCo Startup concurrec in that dispesition or
September 28, 1982. Final DQf clesesut was datec Apri) 2€,
1983, anc was based or ar April 13, 1982 memzrandur from
Startup to OQA (Nicnolas to Mulier) which referencec a
Velan Field Service Report datec Septembder 23, 1982. The
Velan service representative (J. Kuhner) examinez disc 2208
with SED personnel anc confirmec the twz minor grindouts irn
the base metal area of the disc "at 6 anc § o'clock
positions”. These were statec to be acceptadle anc, as
previously noiec by Velan, no: withir the ste lize seating
surface. The dispesition of DR-C78. stasec tha::

"The gouges do not affect the structural
integrity or the seating surface cf the cisc”.

Re-inspection was documentec by Mr. Herry via Rezeipt
Inspection Report datec April 26, 1983 (with a ncte that <t
supercedec the earlier inspection), anc LDR-78. wes closec.
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Current Valve Status

LPCI AOV-B1B has had at least four LLRTs performed since
October 1982. The valve does not have disc 2208 installed;
rather, disc serial number 2837 is installed. Leakage data
recorded for penetration X-6B, which is a three-valve
arrangement that includes AOV-BlB (as well as MOV-81B and

MOV-37B) are as follows:

Date Measured Leakage (scfd)
10/25-26/82 32.8¢4
5/4/83 19.92
1/21/84 6.72
1/23/84 31.92

The individua)l limit aoministratively imposed on this valve
is 115 standard cubic feet per cday (scfd), and is based or
a set fraction of the total Techrnical Specification limit
for all Type B and C penetrations of 4045 scfd. In adci-
tion to the LLRT limit, there is a more restrictive limit
placed upon LPCI valve AOV-0B1E by plant Technical Specif-
fcations of 1.0 gpm reactor coolant system leakage.

The inspector observed disc serial number 2208 or January
30, 1985. The disc is currently storec in the site ware-
house, with an "Accept" tag, anc¢ is a usable spa-e part.
The two surface grindouts were observec toc be not on the
stellite seating surface.

3.4.3 Conclusion

The alleged critical check valve sert back te Velan for
repair was confirmec to be LPC] testatle check valve E11l®
AOV-BlE. The valve's original cisc (serial numoer 2208)
was repairec by GE anc Velan, anc while initially rejectec
during receipt {nspection, was later dispositioned ac
acceptable for use. Disc 220 is currently not imstallec,
and s a oualifiec spare pa=t sto"ec in the Srorerar ware-
house. The two minor surface grindouts are no: on the
stellite seating surface, anc are arn accepzanie condition.

3.5 HWPCI Valve Stroke Time

It was allegecd that a "below standa~d" valve ir the higr pressure
coclart injection (HPII) syster dic not mee: "ooening anc clesing
criteria” wnich couic result in a serious accigent. Mr. nen~y statec
thnat he hac written an inspection report rejecting that valve, anc
that his supervisor criticizec that repo=t and "dispositiones it with
a2 date several months hence, meaning the valve was approved in the
future”.
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1159, dated January 20, 1984

S&W Specification No. 253, Valve Data Sheets dazed
August 3, 1577 (pp. 5-21 anc 2¢)

Engineering anc Design Coorcination Reports (E&DCR):

- F-41799, requested June 30, 1982, approvec
July 14, 19882

- F-41795A; requestec Novemder 1, 1982, approvec
November 8, 1982

- L=0413; recuested Feorua=y 14, 1984, approvec
February 17, 158¢
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Kammeyer) cated Sertembe~ 3C, 1982

GE Letter tc Stone & Webster (Lebre tc Gauthier) cazec
Februa=y 10, 1982

Stone & wWebste+ Lette~ to LIlLZe, LIL-22:0%, (Melder tc
Project Enrineer) datec Augus: 25, 192:

Shorerar FSAR Sectior €.3.2.2.1, Tatle 6.2.&6-1 anc
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ASMZ Secticn XI Irservice Tes:ing., Va've Summary anc
Trenc Data Sheets for Syster E¢. (HPZI), Valve MO\=-0&¢
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== Shoreham Station Procedure No. 26.202.03-1, Revision
4, HPCI Valve Operability Test Data Sheet

== Shoreham Precperational Test Fackeage PT 202.001-1
(HPCI), C&ID Data Sheets (pp. 114-116.c), Test Except-
ion Nos. 1 and 16

== LILCo OQA Aucit Finding B82-36-37; issued August 26,
1982, approvec Septemder 7, 1982

== LILCo Corrective Action Request (CAR) No. 040; orig=
inatec October 25, 1982, response Novembe- B, 1982,
aporovec Marcr 27, 1984

== OQA Surveillance Plan No. B3-27 (sudbmitte- 5/28/83)
and 83-28 (sudmitted June 30, 1983)

== NRC Region ] Inspection Report Nos. 50-322:

- 81-20, Detail 2.a (unresclvec iter 81-14-02),
issuec December 9, 18f:

- 83-05, Detail 2.2.4 (unresolved iter 82-15-01),
issuec March 30, 1982

- 83-03, Detail 2 (unresclved item 23-03-01),
issued February 15, 1983

- 8C-1¢, Details 11.b and ¢ (unresz’ved items
80-14-03 anc 06), issuec Octoder 8, 198°

Findings
e

Functional! Recu‘remersts

HPCI motor-operatec valve (MOV)-04S is a 2-inet Ve an chezk
valve which serves as ar outboarc containmens isclatior
valve for the MPCI turbine exhrazus: vacuur brezrer line.
Tne valve nas nc HPZI syster func<iora’ recLimemant = its
orly s&fety relatec functiorn is te isclate ccrtainmens
within 36 seconas after HPCI is nc longer rec.irec (ie.
Crywe'! pressure c-eater thar 1.6¢ Dsig anc rez:zicr steam
gome pressure less thar 110 psig). The valve 4s norma iy
open during plant operation, anc avtomztically cioses upor
the above ceincider: conditions. The Z=inch VaIuuT Drearer
Tine, in wrich MOV-045 s sftuatec, connects the 18-inch
HPCI turtine exmaust line girectiy with the suporessior
namoe~ vapor space. The line prevents water fror the sup-
pression pocl! from Deing drawr us intc the turdine exhaust
Tine, anc alsc preverts conderses steam fror remzining in
the turtine exhaust line (if HPC! hac peer secured) which
could cause hygraulic damage (1f HPLI were re-iritiatec).
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Original Stroke Time Criteria

Technical Specification Table 3.6.3-1 lists 1E&1*MOV-049 as
@ primary containment iJsolation valve with a maximum
isolation time (closing) of 36 seconds. The valve's actua)
stroke time has been documentec, at varfous times during
the preoperational test program, in a range of from 15.39
seconds (March 16, 1584 inservice testing) to 18.15 seconds
(October 27, 1981 CAIO test). The opening time has no cur-
rert operational limit imposed since the valve is normally
open during operation and has no functional reguirement to
oper within any set time. The valve was originally pro-
curec fror Velan unde- Specification SHI-253 anZ the asso-
cigtec vaive cata sneet getaiiec the regquires open/close
times as: "By vendo- (Mfg. Std.) =10%".

The stancard applied by LILCe Startup personne! during
Checkout and Initial Operation (CRIC) testing, which pre-
ceced preoperational HPC] system testing (or at least 3
separate occasions), was the General Electric Design
Specification for HP(I which at that time (Revisior 6)
required the vacuur b-eaker motor operatec isolation valve
to:

Open and/or close against a cifferertial
pressure of 200 psi at a minimum rate of
12 inches per minute

However K that time recuirement was basec on 4the assumecd use
of a gate valve, anc was 2 general ingustry standare as
suck. The corresponcing rate for mcto--operazec gliobe
valves is & inches pe- minute, o= 15 sezoncs per incr of
travel.

Since MOV-045 is a globe valve with an actuz’ stroke (or
travel) of 3/4-inch, the prescribes closing time usec for
CLI0 testing was less than 11.25 seconds. The opering time
was prescribed with ar approximate 20% tolerance or thas
limit, or 13+0% seconz

Preoperationa’ Tes: Results

C8IC testing of MOV-04% performec or Ocioder 27, 1981, in-
dicated that the valve openec in 18.0 sezoncs anc closed inm
1€ 1% seconcs. Those values weme reviewe:z an: verifiec by
LILCe Startup personne’ or June 28, 1987, as par: of HPZI
Precperationa’ Test Pacrage F7-202.00.-1, and tes:
exception numbe=s 1l anc 1€ were written.
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E&DCR F-41799 was initiated on June 30, 1982 to resolve
those precperational test exceptions, and a solution was
approvad on July 14, 1982 for LILCo Startup representatives
to “. .inspect, clean, repack valve, verify proper motor
rpm, and retest". If the valve's stroke times were stil)
not satisfactory, then the Stone & Webster Site Engineering
Office (SEQ) was to be contacted.

Current Stroke Time Criteria

Following the recommended repairs to MOV-49, the retest on
September 22, 1982 found strokes times still in excess of
prescribed limits; namely, 16.3 seconds for both open and
closing. SEO was contacted by memorandur dated September
30, 1982, requesting disposition of the wunsatisfactory
stroke times. The Stone & Webster SEQ repiy dated November
1, 1982 stated:

In accordance with Boston Engineering,
operating time for MOV-49 has been
changed to 18 seconds. A revision to
FSAR and Tech Specs to reflect this
change is in process.

In order to properly resolve the: (1) precperational test
exceptions; (2) EADCR-41799; and (3) acceptable valve oper-
ating times, another EADCR-41799A was initiated on
November 1, 1982, to verify the revisec 1€.0 second limit
for MOV-4%. That EXDCR clarifiec the stroke time reguire-
ment for MOV-045 as 18 seconds +20% or Novemder S, 1982 anc
was approvec by the S&w Project Encineer or Novemder &,
1982, by reference toc a previous GE to S&w letter which
concurrec in anr acceptatle closing time of 1E seconds
(#2C%). A ater EADCR L-0413 revisec tnat time to 1
seconds +10%. The August 25, 1983 S&w letter, upor which
that EADCR was based, approved the maximur allowadle time
currently in Technical Specificatiors of 36 seconds =
doubling the norma’ limit of 1E seconcs, a‘ter corsidera-
tion of HPC] functiona! regLirements, environmental
qualification, radiological and other conditions.

O0A Augits

Concyrrent with LILCc Startup's efforis tc resclve ar
acceptable stroke time for MOV-04S, OQJA pe-‘ormec ar dudit
of the HPCI preoperational test packace. anc issuec finding
82-36-37 or Augus: 26, 198Z. Szariup's response to that
finding on September 3, 1982 referrec to EADCR F-4179% and
the precperational test exceptiors. Thnat response was
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approved by OQA on September 7, 1982 however, OQA Correc~
tive Action Reguest (CAR) No. 40 was later originated on
October 25, 1982 when review of the retest of MOV-D49
(approved by  Startup on 9/22/82) still  showed
unsatisfactory closure time.

The Startup response to CAR-040 or November 8, 1982 was
two-fcid: (1) the CAR should not have Deen issued since
OQA had already approved the proposed corrective action
(ie. retest and contact of SEO if still greater than 13
seconds); and, (2) the approval of the 16- seconc test
results was appropriate since the 18-sezond time had
already beer authorizez by Genera) Electric's Fec-uary 10,
1862 letter to S&w.

Six months later, during an OQA Surveillance Ne. 83-27 (by
Mr. Henry) of outstanding CARs, CAR No. 040 was noted on
May 28, 1983 as "outstanding...not closed" anc checked on
the Surveillance Plar as unsatisfactory with respect to
corrective action. Mr. Henry's supervisor (the Manager of
O0A) wrote a caustic note to the alleger - on the submitted
plan sneet (but unapproved) = which stated that CAR-J4C was
dispositioned on "11/9/83". This was explained to the
inspector as an error and was mean: to be datec 1982 to
reflect the Startup response to CAR-040. The ncte further
stated that he (Mr. Henry) should "no< play games on QA
documents" and should rewrite the Surveillance Plan sheet.
A copy of that (unapproved) plan was placed in Mr. Henry's
personnel file. The rewritter shee: for Surveillance 83-27
hac:

-- the unsatisfacto=y notations cressec out, anc checks
placec in the satisfactory boxes regarcing co~rective
action.

—e asterisks next to the creosses out 'unsats'. which were
explainec on the shee: be'ow as "see CAR su~veillance
7/83 #£2-28".

== fina) 0QA aporova’ on July 18, 18::3,

Surveillanze Nc. B3-28 was submittes by OQ% or Jume 30,
1S2: anc ap:-ovec by the Marager of 004 or Ju'y 18, 1983.
It was performec as par: of the norma’ weekly O0L surveill-
ance of outsiancing CARS, anc fc loves=up the resporse to
CAR-40 invelving a draft Techrica' Specificazion change
(tner proposec as 27 seconcs) tc properly reflect the
approvec (1€ second) stroke time for E&]-MOV-04C.

The final closeout of this entire issue occurres witn the
review anc aporoval of CAR-04C or Ma=ch 27, 1588¢.
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Independent NRC Inspection

Various NRC open items relatez either directly (or were
similar) to the problems experienzed in defining an accepr-
able stroke time for MOV-04S. A1) have been satisfactorily
resolved, and they include:

Item - Report In Which Closed
81-14-02 81-20 (page 3)

80-14-05 82-13 (page 2)

£2-15-01 E3-05 (zage 8) and B4-27
83-03-01 83-23 (page 5)

Also, during this inspection, LILCo Operations Sta¢f
stroked MOV-049 on January 25, 1525, and the irspector in-
gependently timec the valve as closing in 14 .60 seconds anc
opening in 1€.85 secongs. Further review of IST gata, col-
lectec on five occasions since March 25, 19E3, shows an
average closing time of 15.3 seconds - that same IST
procedure lists a limiting value of 18.7 seconds for
closure. The limit was established on Octcber 23, 1984 anc
is basec on a mean vaiue of previous stroke times (plus
some standard deviatior). The valve would be tagged out,
and HPCI considered as inoperatle, if quarterly stroke
tests exceeC the 1E.7 sezonc closure time.

Finally, a comparisor c® simila- valve applicazibns in the
HPCI turbine exnaust vacuum breaker lines at Lime~ick anc
Susguehanna found their Tech Spe: isolation times to be
comparadle tc Shorerar's, but larger in valve size anc
cifferent in valve type:

Plant Size Type TS Isclatior Limis
Limerizk &-inzr Gate 4C seconcs
Susquenanna 3=inck Gate 15 secongs

There was difficu’ty o= cor*usior on the pa=: of LILCe
Startup during preope-ationa’ testing of HPCI as to whae

- were acceptable oper/cicse times for MOV-08S. Trat time

was later authorizec oy Stone & Webster anc GF to be
nomirally 1€.0 seconcs (=10%). The maximum isclation time
Tistec in Technical Spez<ficazions is double the nominal
value, or 36 secongs, anc is accepsable since:



== MOV-D4S serves no HPCl system functional reguirement.

== Containment leakage past MOV-049 would be contzined
within the HPC]l turbine exhaust piping.

== For a design basis reactor recirculation line rupture,
suppression pool air space pressure is predicted to
peak at approximately 35 seconds after the drywel)
pressure peak, and approximately 20-25 seconds after
logoc for MOV-049 initiates its closure.

== The HPCI turbine exhaust pressure is typically ex-
pected to be in the range of 10-50 psig; but, the pip-
ing 1is oesigned to 175 psig, which s well
above the predictec peak containment pressure of 33.7
psig.

The OQA audit of HPC! preoperational testing correctly
identified the discrepant MOV-045 stroke times; however,
that same aucit, the subsequent CAR-040, and the origina)
Surveillance Nc. 83-27 all failed to fully recognize the
concurrent resolution of the valve's stroke time by LILCo
startup. OQA was originally wunaware of the basis
(February 10, 1982 GE letter to S&W) for the approva) of
the 16-second CRI0 test results. However, that basis was
explained on Novemder €, 1982, in the LILCo Startup response
to CAR-04C. It was that date (no: "11/5/82") which the 0Q4
Manager apparently intended to refer to im his caustic
note. The CAR was therefore nc: cdispositioned "€ morsns ir
advance." In fact, the approval of E&DCR F-£1795L on
Novemder B, 1SEZ, approc-iately adcressec the concerns of
CAR-040.

In spite of the large dozumentec effor:t or the par:i of both
LILCO Startup anc 0Q4 tc define ar acceptable oper/close
criterion for valve MOV-042, the nominal anc maximur times
of 18 anc 3€ sezonds are reasonable anc appropriace. The
long history of test excepiiors, E&DCRs, memorand: anc
letters, anc wne OQA aucit fincing anc CAR all incicate
LILCO's efforts to appropriately disposition this issue.

3.6 Vericle Decontarirnazion A=z:

Hen=y indicated in tne article tha: there is a LILCc map o ar
are2 where there would be “contaminatec vehicle parking = where such
vericles would be hosec ocowr, racicactive deoris washec of¢ them ™
He a’legec that the are: wes "supposec to be lined with a catch basin
of fiperglass", that tne catcr basin coes not exist, and that when
venicles are washec down, the "radioactivity will go right intc the
grounc water",
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References

== Shoreham Emergency Plan Implementing Procedures (all
Revision 2, July 15, 1984):

. EPIP 2-18, Vehicle Monitoring
-  EPIP 2-19, Vehicle Decontamination

- EPIP 2-20, Offsite Personnel Monitoring/
Decontamination

- EPIP 2-21, Offsite Decontamination Facilities
Activation

Findings

Shoreham Emergency Plan Implementing Procedure (EPIP) 2-21
details the activation of the Wildwood Substatior Offsite
Decontamination Facility Station, if a site evacuation has
been initiated following an accident, but only upon the
direction of the Shoreham Radiclogical Assessment or
Protection Coordinators. The facility (a trailer) is
located within the fence surrounding the 6% kV W:ldwood
Substation and is approximately one mile from the plant
site, on LILCo property, and just off of the South Property
(access) Roac anc Route 25A. Cabinets in the trailer con-
tain one l-inch and two 5/8-inch rubber garder hoses.
Attachments 1 anc 2 tc EPIF 2-21 depict the location anc
layout of the gezontamination stazion/tra‘ler.

EPIP 2-18 ensures that, during a site evacuation, all
vehicles leaving the site bounda=y will be monitorec in the
South Property Roac as they leave the site if the decon-
taminatior facility has been activated. If a vehicle is
found tc be contaminated tc a level 100 cpr above back-
grounc, ther it's directed into the arez off of the road at
the 6% k\ substation. Adcitiona’ surveys are ther done,
recordec, anc the venicle anc occupart (if contaminated)
are directec tc the trailer.

EPIP 2-1% prescribes metnods for vehricle decontam natior in

steps 5.1.3 througt 5.1.5. These steps are progressive
measures which incluge:

First attemots with wet gauze pads, vacuur cleaning
anc sweecing.

== Careful cleaning with a mild dgetergent or solvent
solution.
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== Detergent in hot water with a scrub brush (if contam-
ination with 100 cm? smears still shows a Timit of 500
dpm or greater).

== Parking the vehicle, if stil) contaminated, at a
designated area for "further decontamination efforts
at a later date when it is practical".

The inspector verified that nc catch basin or collection
system are locateC near the Wildwood substation.
Subsequent phone conversations with LILCo representatives
on February 1 and 5, 1985, indicated:

== Their intent tc aac precastionary statements in E:SF
2-19 and 20 which will reguire personnel to minimize
the use or generation of water at the facility and
ensure that contaminated solids are disposed of
properly.

== 0Of 12 operating plants su-veyec regarcing Emergency
Plan procecures for vehicle decontamination after an
accigent: 9 spezify no special collection provisions
of liquids; 1 has provisicns for dry materials; 1 has
a decontaminatior center located 13 miles away with a
truck bay that is lined witr plastic; anc 1 decontam-
inates vehicles onsite in ar area which is capable of
containing any liquids generated.

The licensee's represertatives statec that no commitment or
plan for a fiberglass catcn bas:r wés ever made, anc tha:
ne such basin currently exisss.

Conclusion
xonclusion

EPIP 2-18 through 21 de nmot call for "hosing-dowr" of
vericles which are coniaminatec, anc nc catzn basin for
contaminatec liguids is requirec by Shorehan's Emergency
Preparedness Program. A survey of Emergency Plar post-
accigcent vericle dezontaminatior mezsures at operating
nuciear stations incizates that Snorerar's Q0f¢site Decon-
tarination Facility is typical with respezs to acceptec
incustry practice.

Wnile no NRC regulatory requiremer: or documented recommen=-
Catior for proviging & catch bas e ex‘sts, the aceguacy of
Shcrenam's Emergency Preparedness Prograr (inclucing the
measu~es for cortaining liguic corzamin tior) is currently
uncer evaluatior by NRZ. Also, tne issue of offsite emer-
gency preparegness at Shoreham is currently deing ]1tigl:ed
Dy ar Atomic Safety anc Licensing Boarc.
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3.7 Emergen:zy Drill Plyme Plotting

During his participation in an "emergency drill™, fin which plant
raciochemistry and health physics personnel were monitoring prevail-
ing winds and predicting the heading of the (ficticious) radicactive
plume, Mr. Henry stated that an error was made upon which evacuation
recommendations were being made. Because plant personne)l were
"plotting the plume totally wrong”, he stated that they were "calling
for an evacuation of the Nortn Shore of western Suffolk County".
This exercise recommendation, which should have been "premised on
prevailing winds from the West" was "off-by 180 degrees".

3.¥3 References

== Scenario datec July 2, 198Z for Emergency Preparedness
(EP) Exercise No. 11 conducted on July 7, 1982

== Critique of July 7, 1982 Exercise No. 11

== NRC Region Inspection Repor: (EP Appraisal Followup)
50-322/83-37, issued February 6, 198¢

3.7.2 Findings

LILCe EP Drill No. 11 of the Shorehar Onsite Emergency
Preparedness Plan was congucted on July 7, 1982. The
exercise was intended to activate the control room, tech-
nical suppcrt center (TSC) anc operations support center.
This exercise was also the first tc use a pre-planned anc
prepared scenario. LILCe's initia training session
invelving emergency preparecness was conductes or May 23,
1982. As of January 31, 1983, 10% training sessions have
beer held.

LILCo personnel identified four sessions in which Mr. Herry
was listed as a participant. During the July 7, 1982
drill, he was an OQA representative assignec as a "TSC
Coorcinator”. His duties involvec being a phone=-person whe
was provigec informatior adoec as thne s-cenaric developec
whick be relayec toc the TSC.

At & time approximately 2% hours intc the exercise. there
was confusior associatec witr wing girection, plume
heacing, anc evacuation recommendations. This was later
noiec curing the critigue of the drill by its memders (on
the same day of the orill) as “nc arnouncemens in TSC of
wind shift during dril1l ... crucia) to TSC dispatcher
resulting in celay of survey teams." The scenario cover
page, unde- “Meteorological Data", listed the following
wingc directions:
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Time Wind
0:00-2:30 From 315 degrees elevated
2:30-6:30 From 215 degrees elevated

The inspector was informec that this printed wind shift 2%
hours into the exercise (from 215 or southwest) was a typo-
graphical error. The readings at selected detector
locations, which were listed on subsequent pages of the
scenario for the last four hours of the exercise, correctly
reflected the intended winc shift as from the 35 degree
(ncrtheast) direction.

The intended wind conditions in that exercise were 10 mph
from the northwest for the first 2% hours (stability Class
C), shifted to 6 mph from the northeast for the last 4
hours (stability Class E) - an 80 degree shift. The confu-
sion as to plume heacing and evacuation direction was fur-
ther compounded by the comcass heaZings (marked in gegrees)
on the posted sector map in the TSC. Instead of the normal
compass markings (eg. 90-degrees being due East), the map
was rotated by 180 degrees, such that the West sector was
marked 90-degrees. This was intended for the simplicity of
correlating wind directior to plume heading. Stated diffe-
rently, when a meteorclogical condition of 90-degree (or
“easterly”) winds was giver, the drill personne) coulc then
easily locate the plume passage or the map at the location
marked 90-degcrees (actua'ly a west sector). This map has
since beer changec to indicate true compass headings (ie.
9C-gegrees is the eastern sector).

Conzlusion

There was confusion at the midpoint (wind shift) of the
July 7, 1982 exercise, as allegec. Wind directior anc the
associatec cdispatch of su=vey teams anc evacuation recom-
mencations were in error for a sho=t time. LILCo personne)
responsible for the drill netec that error, anc discusser
it during the subseguent @rill critique. Similar errors
have not been experienzecd with the aprroximate 100
Eme-gency Plar training exercises that have since beer
consussec.

The error in that exercise is attributed to:
== A typographica'l error in the scenario.

== Compass/degree markings or the TSC map.
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Those map markings have been corrected, and subsequent
training exercises have not had similar problems. » NRC
inspections have observed and reviewed Emergency Prepared-
ness Program training at Shorehar and no significant prob-
Tems have been identified.

3.8 LPL Inspectors

Mr. Henry apparently stated that quality control inspectors from LPL
Tecnnical Services of Great Neck (New York), contracted by LILCo,
were "routinely laid off for being strict on standards”.

g3 Fingcings

Personnel files were reviewed, in the presence of the LILCo
Quality Assurance and Control Division Managers, for al)
employees provided by LPL Techrical Service, Inc. A tota)
of 19 inspectors, all with former ANST N&5.2.6 Leve)! II
certification from at least or¢ other nuclear facility,
were considered for assignment as 0QA inspectors. Twelve
of those 19 individuals were eventually certified - sever
were never certified, for various reasons. Certificatior
was_governec by LILCo procedure QAP-5-2.3, “Certification
of Inspection Personnel™.

LPL contractors were present at Shoreham as O0QA inspectors
during the 2-year period of April 1982 - April 1984. [Du=-
ing that time, construction progressec from approximateily
95% to full comgletion, and the remaining 25% of preopera-
tional testing was finishec. Aiso, the majority of actiy-
1ty during that perioc focusec wpor the TDI giese’
generators' preoperational anc recovery test programs.

The origina! contract with LPL Technical Service, Inc. wacs
a lump-sum bid, billed on time/material anc originally
basec or 6 incividuals for 18 months. LILCo's Marager of
Quality Control Division provided the following datz on the
compiement of OQA inspectior activity by LP. inspectors:

== Their assignment was to hancle peak work loacs assc-
Clatec with preoperational and C&I0 testing, anc the
TD: diesels.

== The maximum number of LPL personnel, which supple-
mentec the 8 OQA personne’ who were full=time LILCo
cloyees, was six at any one time.

== A large attritiorn rate was experiencec with LPL per-
sonnel, such that the average resigence time of any
one LPL contractor was estimated to be 2 months.
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== Of the total 12 LPL employees who were certified as
Level I] inspectors at Shoreham, three were terminated
by LILCO - the remaining 9 left on their owr accord.
The three who were terminated by LILCo were apparently
let go because their contract expired, and LILCo indi-
cated that they had no further need of their services.

== The last LPL contract inspector assigned to LILCo OQA,
Teft in April 1984

3.8.2  Conclusion

Basec on a review of the LPL staffing history nc evigence
was founc to support the allegatior that LPL inspestors
were routinely laid off for being strict on stancargs.
There were a total of 12 employees from LPL, over a 2-year
perioc, assigned tc LILCo OQA. Only 3 were stated to have
not left on their own accord; apparently their services
were not needec anc their contract had expired. There has
not beer an LPL contract inspector at Shoreham since April
198¢.

3.9 Exit Interview

The inspector discussec the preliminary findings of this inspectior
with licersee personnel on January 30, 1985. Phone conversations
have beer held with other LILCo personnel, during the period January
31 - February 7, 1983, t¢ clarify details of this inspection. The
LILCe Vice President = Nuclear Operations, J. Leonare, Jr., was alsc
apprisec of preliminary inspection findings in a phone conversazior
helc on January 31, 1885,
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Investigation Sunmagx:
nvestigation from December 11, 1979 through March 19, 1980 (Investigation

Report Number 50-322/7
A In

9-24)
reas Investigated: The investigation covered thirty (30) allegations related
to construction irregularities at the Shoreham site. The allegations were
made via court testimony, personal interviews, magazine articles and alleged
phone calls by third parties to one of the known allegers. The investigation

involved 410 man-hours on-site by three (3) NRC investigators and (5) NRC in-
spectors.

Results: Of the thirty (30) allegations investigated, none were found to be
substantiated. During the course of the investigation, two (2) items of
noncompliance were identified: (1. Infraction - failure to identify nonconfor-

mance, Paragraph D.2; 2. Infraction - improper weld rod requisition forms,
Paragraph D.10)
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1. BACKGROUND

Reason for Investigation

The Nuclear Regulatory Commission (NRC), Office of Inspection and Enforce-
ment, Region I, was first informed of potential construction irregularities
at the Shoreham Nuclear Power Station (SNPS) on December 1, 1979 when the
NRC's Resident Inspector at the Shoreham site was contacted by Mr. Lefghton
Chong, one of the defense attorney’'s for an individual charged with
trespassing at the Shoreham site during an anti-nuclear demonstration in
June of 1979. During the week of December 3 through 10, 1979 additional
information concerning these irregularities was presented by Mr. Chong

and Mr. John Hall, a local independent TV producer. In addition, testimony
presented during the above referenced trial on December 6, 1979 and loca)
hNewspaper coverage thereof on December 7, 1979 was also made available by
the NRC's Public Affairs Office. Based on the information received, the

NRC initiated an investigation into alleged construction irregularities

at the Shoreham site on December 11, 197s.

Identification of Invoived Organizations
1. LONG ISLAND LIGHTING COMPANY (LILCO)

175 East 01d Country Road
Hicksville, New York 11801

An electric utility licensed by the NRC to construct a nuclear power
plant under NRC Construction Permit No. CPPR-95. (Docket Number
50-322)

2.  STONE AND WEBSTER ENGINEERING COMPANY (S&W)
245 Summer Street
P. 0. Box 2325%
Boston, Massachusetts 02107

A compary contracted Dy the licensee to perform various construction
management activities at the Shoreham site.

3.  GENERAL ELECTRIC COMPANY (GE)
175 Curtner Avenue
San Jose, California 9512%

A company contracted by the licensee to provide the nuclear steam
supply system and related components at the Shoreham site.

4.  GENERAL ELECTRIC COMPANY, I&SE DIVISION (GE)
777 West Putnam Avenue
P. 0. Box 6850
Greenwich, Connecticut 06830



11.

A company contracted by the licensee to provide the turbine generator
and related components at the Shoreham site.

DRAVO CORPORATION (DRAVO)
Neville Island
Pittsburgh, Pennsylvania 15225

A company contracted by the licensee to perform various construction
activities at the Shoreham site.

COURTER & COMPANY (COURTER)
317 West 13th Street
New York, New York 10014

A company contracted by the licensee to perform various construction
activites at the Shoreham site.

L. K. COMSTOCK & CO. INC. (COMSTOCK/JACKSON)
155 East 44th Street
New York, New York 10017

A company contracted by the licensee to perform various construction
activities at the Shoreham site.

REACTOR CONTROLS, INC. (RCI)
1245 South Winchester Boulevard
San Jose, California 95128

A company contracted by the licensee to perfors various construction
activities at the Shoreham site.

PROTECTIVE SPRAY PLASTICS, INC. (PSP)
1130 Crose Avenue
New York, New York 10472

A company contracted by the licensee to perform various construction
activities at the Shoreham site.

REGOR CONSTRUCTION CO., INC. (REGOR)
P. 0. Box F
East horthport, New York 11731

A company contracted by the licensee to perform various construction
activities at the Shoreham site.
-

JOHN GRACE & COMPANY (GRACE)
34 washington Parkway
Hicksville, New York 11801




A company contracted by the licensee to perform various construction
activities at the Shoreham site.

C. P. BENNETT/F&G CO., INC. (C. P. BENNETT)
231 Russe] Street
Brooklyn, New York 11222

A company contracted by the licensee to perform various construction
activities at the Shorehbam site.

KTA-TATOR ASSOCIATES (KTA-TATOR)
3020 Montour Street
Coraopolis, Pennsylivania 15108

A company contracted by the licensee to perform selected JA/QC
activities at the Shoreham site.




I1. SUMMARY OF FINDINGS

Allegations and Investigation Findings

This investigation involves allegations that were introduced by various
methods by several individuals. The investigation was initiated on
December 11, 1979 as a result of the testimony of two individuals testi-
fying on behalf of the defendant in a tria) related to trespassing charges
incurred at the Shoreham site in June of 1979. On December 12, 1979 an
allegation was received in connection with the Shoreham site from an
unidentified alleger through a local shopkeeper. This allegation is
described and numbered 1 below. On December 17, 1979, NRC investigators
met with Witness A in the above referenced trial. Witness A's allegations
are described and numbered 2 through 9 below. On December 17, 1979 NRC
investigators met with Witness B in the above referenced trial. Witness
B's allegations are described and numbered 10 through 18 below. On
December 17, 1979, defense attorneys in above referenced trial presented
NRC investigators with allegations from other witnesses who were not
called to testify and who wished to remain anonymous. These allegations
are described and numbered 19 through 21 below. On December 17, 1979,

the defense attorneys also presented NRC investigators with allegations
from a former boilermaker at the site. These allegations are described
and numbered 22 through 25 below*. On January 9, 1980, NRC investigators
et again with Witness A who presented three (3) additional allegations
allegedly received by anonymous phone calls. These allegations are
described and numbered 26 through 28 below. On February 26, 1980, NRC
investigators met again with Witness B at his request at which time
another allegation was introduced. This allegation is described and
numbered 29 below. Throughout the initial investigation, defense attorneys
reported that pressure was being applied by the licensee (LILCO) and/or
related unions in order to prevent workers froms coming forth to the NRC

with information. This matter was covered as a separate allegation and
numbered 30 below.

ler'»ﬂeage of the existence of these allegations was made known to the NRC
Resident Inspector at the Shoreham site on or about December 12, 1979 and

appeared, in part, in an article published in Seven Days, Volume III, No. 12,
dated October 26, 1979.




Al]egations

NOTE:

1.)

The allegations 1isted below have been sumparized for clarity. The

actual allegation: are cited in detail in Section II1 of this investi-
gation report.

Inspection of the N-11 steam lines revealed cracks which may require that
the entire system be replaced.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.1)

Following concrete placements for the Reactor Pedestal and Reactor Building
Primary Containment Wall, heaters were not used as required for curing
during the winter months of 1973-1974. Similar conditions were allowed

to occur in the Radwaste Building during the winter months of 1974-75 and
1975-76.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.2)

Following concrete placements for the Reactor Pedestal, Primary Containment
wWall, and Radwaste Building, forms were improperly stripped on the day
following concrete placement instead of the required seven (7) days.

The NRC investigation found no evidence and/or inforsation to substantiate
this allegation. (Details, Paragraph D.3)

Fol.owing the stripping of concrete forms for the Reactor Pedestal and
Primary Containment wall, large cracks, honeycombing deep enough to

expose the rebar and through-cracks were patched over with mortar prior
to inspection by QC.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.4)

Cadwelds for rebar in the concrete located in the Reactor Building were

in some cases found to be loose with concrete pourec over the loose
cadwelds.

The NRC investigation found no evidence and/or inforsation to substantiate
this allegation. (Details, Paragraph D.5)

Rubber waterstops between concrete layers in the Radwaste Building were
not installed properly and sometimes omitted entirely.

The NEC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.6)




A carpenter was permitted to weld studs to embedwent plates used for pipe
supports in the North wall of the Radwaste Building even though he had
failed the welding test seven (7) times.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.7)

Threaded tie rods without sleeves used as form ties for the Reactor
Pedestal were pulled from the concrete after it had set, leaving a void

in the wall. In some cases, large amounts of concrete were pulled from
the pedestal wall in this manner.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.8)

Several through-cracks were observed in the Turbine Building wal) that
separate it from the Reactor Building.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.9)

During the first three weeks of February 1979, several dissimilar metal
welds were made with ER-308 and/or ER-316 weld rod instead of the required
ER-309 weld rod because welders claimed that it was too cold to return to
their foreman and have incorrect weld rod regquisitions changed.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D..0)

In a covert attempt to use substandard materials, E-6018 electrodes were
used rather than the required E-7018 electrodes.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.11)

A large scale repair on the feedwater condenser jacket was performed by a
Regor boilermaker instead of the usual Courter and Company steamfitier in
order to avoid having the crack reported to Courter QA personnel which
would have raised the issue as to the integrity of the entire jacket.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.12)

Due to the imoroper estimation of the depth of the water table by LILCO,
salt water is seeping through the Secondary Containment wal) at the 8

foot level and around-the-ciock efforts are being undertaken to pump the
water out.




14.)

15.)

16.)

17.)

18.)

19.)

20.)

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.13)

Stone and Webster lost its general contractor duties when it repeatedly
complained to LILCO about the incompetence and corrupt practices of its
contractors, such as Regor and Courter, which LILCO insisted on using.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.14)

In addition to seven (7) major failures of hydroflushes of the primary
closed loop piping system, a gross failure on or about June 15, 1979
caused valves to pop and a section of pipe to be ejected 50 feet into the
air. It was also alleged that the hydrostatic test of the system in
September of 1979 could not have been valid since it occurred toc soon

after the gross failure in June 1979 to have permitted proper shutdown
and repair,

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.15)

The outfall pipes for the circulating water systems have never been
properly anchored and due to the tida) action in Long Island Sound, have
shifted, broken and separated from the line itself.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.16)

NDE technicians were not adequately qualified for the jobs they were
performing.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.17)

Large quantities of green dye used for dye penetrant testing were being
discharged by LILCO without proper approval and are polluting Wading
River shellfish.

The MRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.18)

Supervision of trade workers is inadequate and being performec by unquali-
fied individuals.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.19)

Qualification and training of subcontractor personnel at the Shoreham
site 1s inadequate.

10



21.)

22.)

23.)

24.)

25.)

26.)

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.20)

Workers painting the inside of the Reactor Primary Containment were not
qualified and when discovered by the NRC, most workers were laved off but
the substandard work was not inspected and allowed to remain. It was
further alleged that the remaining workers completed the jobs and on one
occasion worked a 30-hour shift on methedrine.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.21)

Tube support sheets in the condenser box were so misaligned that titanium
tubing which zhould fit loosely, was hammered into place resulting in
damage severe enough to cause a tube to break with the possibility of a
radioactive spill.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.22)

Radiographic tests revealed that the longitudinal seam welds for the con-

denser box were improperly done and when opened for rework were found to
contain dirt, rubbish and weld rod stubs.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.23)

Misalignment of the condenser tube support sheets required re-welding so
often that in some cases the “mother material” around the weld had to be
Cut out and replaced with a fresh substitute section.

The NRC investigatinn found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.24)

Welds to be inspected are pre-marked by QA in order that the best welders
can be assigned to these jobs while other welds are made by lesser guali-
fied welders anc never inspected. This resulted in a degradation of the
overal]l quality and resultant safety factors at the Shoreham site.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.25)

Turbine foundation bolts were installed so far out of alignment that it
was necessary to chop out the concrete arounc the bolts, heat the bolts

and bend them intc a "Z" shape in order to fit them to the foundation
plates.



27.)

28.)

28.)

30.)

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D..))

When concrete was placed in a cold joint on the 63' level of the Reactor
Primary Containment, a large amount of rubbish and trash was permitted to
resain within the form and the concrete placed on top of it.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.27)

Soil percolation testing results were falsified and test results withheld
in LILCO's submission of this information to the NRC.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.28)

Welder performance qualification records were postdated for welders who
Qualified after performing welds for which they had not been qualified.

The NRC investigation found no evidence and/or informatien to substantiate
this allegation. (Details, Paragraph D.29)

Pressure was applied to construction workers by LILCO, its subcontractors
and/or related construction unions in order to prevent and/or discourage

workers from coming forth to identify construction defects and/or irreg-
ularities to the NRC.

The NRC investigation found no evidence and/or information to substantiate
this allegation. (Details, Paragraph D.30)

Items of Noncompliance

During the course of the investigation, two (2) items of noncompliance
were identified related to concrete records and dissimilar metal welds.
Item No. 1 was corrected prior to the completion of the investigation.

1.) (79-24-01) Contrary to Criterion XVI of Appendix B of 10 CFR 50, the
1censee failed to identify the nonconformance of Concrete Placement
RS-4-12 with respect to curing requirements and consequently failed

to take appropriate corrective actions at the time. (Details,
Paragraph 0.2)

2.) §79-24-022 Contrary to Criterion V of Appendix B of 10 CFR 50, the
icensee 1ssued two (2) Weld Material Requisitions which indicated
ER-308 weld material instead of the required ER-309. (Details,
Paragraph D.10)



Management Meeting

A management meeting was held on March 19, 1980 with licensee representa-
tives at the conclusion of the investigation in order to discuss the
NRC's investigation findings. The following individuals were in attendance.

. Narrow, Reactor Inspector (NRC)

. C. Higgins, Sr. Resident Inspector (NRC)

. P. Novarro, Project Manager (LILCO)

. J. Museler, Assistant Project Manager (LILCO)

. F. Gerecke, QA Manager (LILCO)

Hunt, Project Engineer for Construction (LILCO)
. M. Kelly, FQA Manager (LILCO)

. Arrington, FQC Superintendent (S&W)

. F. Earley, Attorney (Hunton and Williams)



IIT. DETAILS

Introduction

This investigation was initiated as a result of the NRC-Region I being
ifnformed of various alleged construction irregularities at the site of
the Shoreham Nuclear Power Station (SNPS). The exact number of allegers
could not be determined due to the manner in which the allegations were
received, i.e., court testimony, personal interviews, magazine articles
and alleged phone calls by third parties to one of the known allegers.
The primary initiating event of the investigation was the testimony
provided on December 6, 1979 by two (2) former construction workers at
the Shoreham site who were defense witnesses for an individual charged

with trespassing during an anti-nuclear rally at the Shoreham site in
June of 197S.

Scope of Investigation

This investigation included an examination of pertinent documents and
records at the Shoreham site and at the NRC Regional Office; interviews

and contacts with several licensee and contractor personnel (present and
former employees); observations by the investigators as well as independent

testing as applicable by the NRC through an outside testing laboratory
(The Franklin Research Center).

Persons Directly Interviewed and/or Contacted During the NRC Investigation

During the course of this investigation, representztives of various
subcontractors at the Shoreham site were contacted in order to set up
interviews with their employees. The subcontractors contacted have been
delineated in Section I-B of this report. The principal licensee repre-
sentatives were identified in Section II-C of this report.

Several licensee and subcontractor personnel, present and former workers,
at the Shoreham site were interviewed by the NRC in investigating the
allegations contained herein. In order to protect the identity of those
individuals, alphabetic designations have been assigned to individuals
noted within the context of the report only when such designations are
required in order to differentiate between the statements of one or more
of the individuals. Otherwise, descriptive designations (e.g. QC inspector,
welder, etc.) are used.

Throughout the investigation, sources of information were not identified
by name to persons being interviewed unless (a) such person was identified
by another independent document or person other than the source or (b)

the person being interviewed independently acknowledged the identity of
the source te the NRC. All individuals interviewed were notified of the
voluntary nature of the interview, the right to have another person of
their choice present during the interview, and the confidentiality provi-
sions of this investigation.
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D. NRC Investigation Findings and Conclusions Related to the Allegations

1. Allegation No. 1

Allegation

A random visual inspection of the Main Steam Line System (N-11)
revealed cracks which had to be repaired. No further inspections
of the N-11 System have been undertaken, and it is alleged that
there are many other cracks in the system. It was further
alleged that the entire N-11 System may be unfit and may have

to be repaired or replaced.

NRC Investigation Findings

NRC investigators identified the extent of the N-1l1 System
referred to in the allegation by a review of all of the N-11
System isometric drawings, including a review of the history of
the piping from the steel mill to site erection. QA documents

on pipe irregularities were also reviewed as well as an inspection
of the piping itself.

The subject piping is that piping which carries main steam from
the isolation valve outside of Primary Containment to the Main
Steam Stop Valves for the Turbine. This pipe is 24" 0.D., 900
psig rated SA-106, Grade B seamless carbon steel material
obtained for spool piece fabrication by DRAVO fros U. S.

Steel. The piping system was designed by S&W to ASME Section
II1, Class 2 requirements. The site welding was performec by
COURTER with inspections by COURTER and S&w surveillance in-
spection groups.

The NRC noted that manufacturing linear surface indications are
to be expected in pipe of this large a diameter an3j these
indications were acknowledged along with acceptance and repair
methods in Paragraph 20 of the material specifications for the
pipe. ASME NC-2550, 2551 and 2558 also indicate the acceptance
and repair methods for surface indications in this type of
pipe. NDE surface examination is not requirer by the code.

The NRC noted that the 0.D. of the pipe was visually examined
during site fabrication, prior to the installation of required
insulation waterial. A total of fifty eight (58) COURTER
Deficiency Correction Orders (DCOs) were written describing the
surface irregularities as linear indications. These documents
were included into COURTER Nonconformance Reports (NRs) NR-466
and NR-466A. The disposition and correction of the problem was
also documented in 5&W Engineering and Design Coordination
Report (EADCR) F-18716 and F-22478. The NRC determined that
the disposition was in accordance with SA-106 and NC-2250 code



requirements and included grinding to remove the vast majority
of the surface indications and repair welding of some defects
shown by ultrasonic testing (UT) to encroach on the minimum
wall dimensions.

NRC investigators interviewed the cognizant engineer who had
provided the disposition of E&DCR F-18716 and who was knowledge-
able of EADCR F-22478. The NRC also interviewed one of the
COURTER welders who worked on the repair of the linear indications.
Both individuals independently stated that the linear indications
identified were not cracks, but rather those types of metal

forming irregularities acknowledged in the material specification.
The S&W engineer indicated that the steam lines were completely
examined by visual methods and all linear indications were
dispositioned without any difficulties being encountered.

An NRC investigator visually examined all N-11 piping not
covered by insulation and found no signs of "linear indications"
but a large number of ground out areas as expected from the
DCOs. One complete steam line had been previously inspected by
the NRC and this inspection was documented in NRC Inspection
Report No. 50-322/78-03. No items of noncompliance were identi-
fied in this area.

The NRC determined that the “cracks" in the main steas line as
reported in the allegation were in all probability a misinterpre-
tation of the normally occurring seams and laps found in material
of this kind and were not cracks, per se. The disposition of
these visually observed linear indications more than satisfied
the minimum code requirements and no other deficiencies were
observed by the NRC in the N-11 Systes.

c. NRC Conclusion

The NRC found no evidence and/or information to substantiate
this allegation.

2. Allegation No. 2

a. Allegation

Following concrete placements for the Reactor Pedesta) and
Reactor Building Primary Containment Wall during the winter
months of 1973-1974, heaters used to saintain the reguired
curing temperatures were either not used, or when used were
permitted to go out for extended periods of time during the
night shifts. It was also alleged that ice was allowed to form
on the concrets, a condition noticed when workers arrived in
the morning. It was also alleged that the same conditions were
allowed to occur in the Radwaste Building during the winter
months of 1974-75 and 1975-76.
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b. NRC Investigation Findings

The NRC investigators reviewed applicable sections of S&W
specifications ard QC procedures, including American Concrete
Insititute (ACI) standards referenced in these specifications.
These, as wel) as other selected specifications, standards and
procedures reviewed during this investigation are referenced as
Exhibit A of this investigation report.

The documents reviewed established as a requirement for the
winter curing of concrete that the temperature be maintained at
40° F or higher for mass concrete (pours in excess of 30" in
thickness) and 45° F for other concrete placements (pours in
excess of 8" in thickness). The time period for this temperature
maintenance ranged from 2 to 3 days depending upon the concrete's
exposure to the elements, with a maximsus allowable drop of 20°

F within 24 hours after the removal of heat.

The NRC investigitors interviewed several LILCO site QA pers ‘nel,
S&d QC personnel S&W construction engineering and supervisor,
personnel as wel| as DRAVO craft and supervisory personnel, all
of whom had been involved with concrete curing from 1973 through
1976. From a review of procedures, documentation and these
interviews, the NRC was able to establish that the winter

control of curing temperatures was accomplished in the following
manner:

== Concrete placements were contained within temporary enclo-
sures fabricated prior to placemsent of the concrete.

== Heaters within the enclosure were provided. These heaters
were maintained within the enclosures by laborers assigned
to each of the areas. In the case of the failure of a
heater, it was either repaired immediately or replaced by
spare heaters provided for this purpose. In the case of
damage to the enclosure itself, supervisory personnel were
notified immediately and crews were assembled to effect
the repairs.

== Construction engineers took three (3) sets of temperature
measurements, (a) outside ambient, (b) ambient within the
enclosure and (c) concrete surface temperatures.* These
temperatures were taken daily including weekends at not
less than 6-hour intervals. In addition, the outside

*hese surface temperatures were considered to be conservative since the
actual bulk temperatures of the concrete pour would have been somewhat higher

than the surface temperature due to the heat of hydration released during the
curing process.
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ambient temperature was obtained daily from a thermometer
which indicated the maximum and minimum temperature ex-
perienced during that time period. The daily minimum
concrete and outside ambient temperatures were recorded on
specially designated Curing Reports. Construction engineers
also stated that during extremely cold weather, additiona)
temperature readings were freguently taken. Temperature
readings below the minimum specified were reported to

Field QC personnel.

== Field QC personnel performed periodic reviews of al)
curing records to assure that the temperatures of the
concrete met curing specification requirements.

== Nonconforming conditions were written up on Nonconformance
and Disposition (N&D) reports for evaluation and disposition
by Engineering. Nonconforming temperatures reported by
Construction Engineering personnel were also written up on
N&D reports.

NRC investigators reviewed in detail over 150 written curing
reports for the time period from 1973 through 1976. The areas
of the pours included concrete placements in the Reactor Pedestal
the Reactor Building Primary and Secondary Walls and the Radwaste
Building. During the course of this review, one (1) concrete
placement in the Reactor Secondary Wall (RS-4-12) was identified
with a recorded temperature of 38° F on December 3, 1974, the
second day of curing. The NRC investigators reviewed in detail
all N&D reports for 1973 through 1976 written for failure to
msaintain the required temperature during the curing period.

Six (6) N&D reports were found in this regard but it was noted
that Placement RS-4-12 had not been identified as nonconforming.
The dispositions of the six (6) N&Ds identified required the
removal of defective concrete if necessary and the testing of

the concrete with a Windsor Probe in order to desonstrate that
the compressive strength of the concrete conformed to the
construction specification. The NRC identified no problems in
the disposition of these six (6) MN&Ds.

The NRC investigators noted, however, that the failure to

identify the nonconformance of the RS-4-12 Placement with

respect to curing requirements and the failure to take necessary
corrective action was considered an item of noncompliance with
respect to 10 CFR 50, Appendix B, Criterion XVI which states.

in part, "Measures shall be established to assure that conditions
adverse to quality such as...nonconformance are promptly identified
and corrected." (79-24-01)



Prior to the completion of the investigation, the licensee
reviewed the curing reports for all concrete placements made
from November of 1973 through February of 1980 (2156 in number)
under winter conditions (818 pours) and summer conditions (1338
pours). Eight (8) aaditional placements were identified where
either (a) no temperature was indicated for a given day (b)
temperatures were identified which did not meet specification.
The lowest temperature recorded during the time periods of the
referenced winter placements was 37° F. The referenced place-
ments were identified on N& No. 2877 and 2909 and Windsor
Probe tests were performed and witnessed by Field QC. Two (2)
tests of three (3) shots each were made on each placement.
Calibration procedures and test results were reviewed by NRC
investigators and no irregularities were noted. In each case,
the average of three (3) shots showed the compressive strength
of the placements in question to range from 5200 psi to 65900
psi, well in excess of the design strength of 3000 psi. The
item of noncompliance was considered resolved and NRC investi-
gators noted that the minor deviations identified would only
retard the early strength developed by the concrete and not
cause any permanent damage, a conclusion further verified by
the Windsor Probe tests.

NRC investigators could find no instances where concrete had
been exposed to freezing temperatures, a condition that would
have been evident even after the fact as the freezing would
cause the surface of the concrete to chip and flake away. Of
all the individuals interviewed, none could remember any circum
stances relating to freezing conditions on the concrete and/or
forms. One laborer foreman stated "Occasionally one (heater)
would fai)l but it would be repaired quickly. Laborers would be
circulating constantly to check on the heaters." He also stated
that in critical areas additional laborers were assigned over
and above those making the rounds in order to keep the heaters
in operation.

NRC Conclusion

Although the NRC identified isolated instances where heaters
had failed, this condition was to be expected and was corrected
by licensee contractors in a timely manner.

The NRC investigation found no evidence and/or information to
substantiate this allegation.

3. Allegation No. 3

Allegation

Following concrete placements for the Reactor Pedestal and
Reactor Primery Contaimnment Wall as well as concrete placements
in the Radwaste Building made from the end of 1973 through the
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beginning of 1976, forms were improperly stripped on the day
following the concrete placement instead of the required seven
(7) days after placement.

NRC Investigation Findings

NRC investigators examined applicable S&W specifications and

ACI standards as referenced in Exhibit A of this report. It

was noted that under ordinary conditions, when form removal is
not controlled by specification, wall forms may be removed
within 12 to 24 hours following concrete placement. S&W specifi-
cations state that wall forms may be removed when the concrete
has achieved a minimum compressive strength of 500 psi and that
this strength should be achieved within one (1) day.

NRC investigators examined several records of the 24-hour tests

of concrete cylinders of 3000 psi concrete. These tests indicated
that a range of from 789 psi to 1497 psi and an average strength
of 1173 psi had been achieved after 24 hours.

NRC investigators examined several curing reports and conducted
interviews with several S&W QC, construction engineering and
construction supervisory personnel, as well as DRAVO craft and
supervisory personnel involved in the placement and stripping

of formwork from 1973 through 1976. These records and interviews
indicated that wall forms were removed after 24 hours and that
this time period was closely monitored by QC and engineering
personnel.

The NRC noted that there was no ACI requirement or specification
requiring these forms to remain in place for seven (7) days,
although on occasion, forms were kept on for periods in excess
of the 24 hour requirement. This latter case was usually
dictated by work or location requirements such as when forms
could not be removed from the lower areas of the Reactor Pedesta)
due to space limitations in that area. Although various indivi-
duals noted that there might have existed some engineering
request for this particular extended support, the NRC could not
confirm that fact by any written engineering documentation. No
irregularities were noted in this area.

The NRC noted that although the alleger claimed that the seven
(7) day stripping requirement was part of his training as a
carpenter's apprentice, no substantiation of this fact could be
obtained in the interviews of various craft personnel. As noted
earlier, the seven (7) day requirement did not exist.

NRC Conclusion

The NRC investigation found no evidence and/or information to
substantiate this allegation.
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4.

Allegation No. 4

Allegation

Following the stripping of forms from concrete placements for
the Reactor Pedestal and Primary Containment Wall, large cracks,
honeycombing deep enough to expose the rebar and possible
through-cracks (cracks appearing at the same azimuth location
on both sides of the wall) were all patched over with mortar
prior to inspection by QC. It was alleged that the patching
was performed by laborers in order to complete the work before
QC had an opportunity to inspect the concrete surfaces and the
patch work was done improperly, covering the honeycomb or crack
with a loose mortar mixture. It was further alleged that
patching in this fashion was a common, almost daily practice
during the time that the alleger worked on site from 1973
through 1976.

NRC Investigation Findings

NRC investigators examined applicable S&W specifications, ACI
standards and procedures for the repair of concrete (see Exhibit
A). The NRC also examined in detail all N&D reports of concrete
related defects in the Reactor Support and Primary Containment
Walls covering the period in question (1973 through 1976) and
interviewed several S&W QC inspectors, construction engineers,
construction supervisors as wel]l as DRAVO craft and supervisory
personnel involved in the stripping of concrete formwork and
concrete repair.

A1l of the individuals interviewed were emphatic in stating
that the concrete repairs could not have been performed by
laborers. The NRC noted that repair work of this type was under
the jurisdiction and contract of the cement finishers and that
the assignment of this work to laborers, or any attempt on the
part of laborers to perform this work, would in al) probability
have resulted in a jurisdictional dispute which in turn would
have caused the job to be shut down by the involived unions.
Although the NRC realized the possibility of these conditions
and questioned the alleger if possibly he had meant the masons
(cement finishers) instead of the laborers, the alleger insisted
that it was the laborers and not the masons who had perforesed
the unauthorized repairs.

S&W QC personnel informed the NRC that they were reguired to
inspect all concrete surfaces after stripping and that they had
all been given verbal instructions to performs the inspection
within 24 hours after the forms had been removed. QC inspectors
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stated that due to the nature of the repair work and sortar
used, any attempt at an unauthorized repafr would “"stick out
Tike a sore thumb" and lead the inspector to chip into the
patch in order to determine if a significant problem existed.
A1l personnel interviewed confirmed the repair of any honeycomb
or cracks prior to QC inspection would have been obvious to
anyone experienced in concrete work because of the difference

in surface color and texture between the poured concrete and

the patched area. This was later confirmed by NRC investigators
as they examined various concrete pours throughout the plant.

Investigation of the aforementioned concrete related N&D reports
indicated that a report had been written for any honeycomb
which exposed rebar to one half of its diameter. A review of
the disposition of the N&D reports indicated that they included
a detailed repair procedure approved by Engineering. The
repairs were inspected throughout by QC inspectors in order to
insure the removal of all defective material down to sound
concrete and subsequent repair in accordance with the specified
repair procedure. Defects which did not expose the rebar
within the concrete were considered to be surface defects and
although not requiring a specific N&D report, were repaired
under QC supervision in accordance with ACI-301 and utilizing a
special concrete bonding agent.

The above repair requirements were confirmed by interviews with
involved cement finishers who stated “(There was) no way that
repair work could have been done without QC seeing it as soon
as the forms were raised. QC would be all over it." Another
cement finisher stated "We won't touch a thing until QC has
looked at it. We never do any repair work on our own. QC
watches everything, how the mortar is mixed, placed and set -
everything."

The NRC also noted through its interviews of several involved
personnel and related N&D reports that through-cracks were
unlikely due to the amount of rebar and due to concrete pouring
techniques. No through-cracks were identified at the Shoreham
site in the areas examined.

NRC Conclusion

The NFC investigation found nc evidence and/or inforsation to
substantiate this allegation.
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5.

Allegation No. §

Allegation

Cadwelds of the rebar in the concrete located in the Reactor
Building were never x-rayed and were in some cases found by the
alleger to be loose. It was further alleged that several loose
cadwelds were found in the Reactor Building Outer Wall (Secondary
Containment).

NRC Investigation Findings

NRC investigators examined applicable S&W specifications,
General Procedures and QC procedures for cadwelding (see Exhibit
A). These documents require that a specific number be assigned
to each cadweld and this number is stamped on the sleeve of the
individual cadweld. Each cadweld is subsequently inspected by
QC and marked to identify it as either satisfactory or unsatis-
factory and the sleeve number, welders symbol and result of the
final inspection are marked on a Cadweld Control Record. In
addition to the inspection of completed cadwelds, QC is required
to sonitor in-process cadwelding activities on a random basis.
The Tocation of all cadweld splices are noted on drawings by
Field QC and these drawings are maintained in the QC file. NRC

investigators noted no irregularities or deficiencies in these
areas.

NRC investigators interviewed QC inspectors who had performed
inspections of cadwelding during 1973 through 1976. It was
noted that each individual interviewed stated independently
that they had inspected each completed cadweld in addition to
performing several in-process inspections on a random selection
of cadwelds throughout the time period in questions. The NRC
noted that problems identified were infrequent and when identified
were corrected in accordance with accepted procedures. The NRC
also noted that although no x-rays of cadwelding was required,
the integrity of the cadwelds could be determined satisfactorily
by mechanical and visual means. The NRC also determined that

the control, inspection and documentation procedures made it
unlikely that a loose cadweld would have been missed.

General Procedure W-300 provides for protective measures to be
taken if cadwelding which is in-process cannot be completed by
the end of the shift. At first, it appeared that perhaps the
alleger may have observed a partially completed caodweld left
for completion on the next shift and assumed that it had been
completed and accepted. This assumption had to be discounted
as a possible explanation for the alleger's observation since
it was determined that such occasions were infrequent and the

cadweld would have been wrapped in plastic clearly identifying
it as “in-process" and incomplete.
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c.

NRC Conclusion

The NRC found no evidence and/or information to substantiate
this allegation.

6. Allegation No. 6

Allegation

Rubber water stops between concrete layers in the Radwaste
Building were not installed properly (not sealed or nailed to
keys) and sometimes omitted entirely.

NRC Investigation Findings

NRC investigators examined applicable S&W specifications, and
procedures for preplacement inspections i.e., inspections
performed prior to the placing of concrete (see Exhibit A).

These documents require that prior to release for concrete
placement, the Field GC inspector shall complete the preplacement
inspection portion of the Field Data Sheet and sign the “Release
for Pour” block of the Concrete Pour Card. The "Preplacesent
Inspection” portion of the Field Data Sheet includes waterstop
installation as one of the items to be inspected.

NRC investigators examined severa) Field Data Sheets and Concrete
Pour Cards for Raowaste Building concrete placements for 1973
through 1976, the period of employment of the alleger. The NRC
identified no deficiencies or irregularities in this area as

all waterstop inspections had been performed as required and

the pour cards had been properly signed by QC.

In order to confirm these findings, NRC investigators interviewed
several S&w QC inspectors, construction engineers and construction
supervisors, as well as DRAVO craft personnel and supervisors.
A1l of the individuals interviewed had been directly involved

in the installation, supervision of installation and inspection
of waterstops in the Radwaste Building. The NRC noted that none
of the individuals interviewed could recall any probles with

the installation of waterstops. Craft personne] described the
method of sealing the joints as wel]l as methods of holding the
waterstops in position using wooden blocks and wedges. These
individuals also denied the use of any nails for attaching
waterstops. The NRC also noted that training had been given in
this area prohibiting the use of nails. QC personne)l stated

that the waterstop installation for each concrete placesent was
checked against the appropriate construction drawings as part

of the preplacement inspection in the same manner as other
embedments. The NRC noted that several craft individuals
expressed mixed frustrations at times because of the severa)l QC
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inspections which had to be performed as the overal) concrete
placement operation progressed. None of the individuals,
however, reported any frregularities in these operations whether
they pertained to water stops or other involved inspection
criteria.

NRC Conclusion

The NRC found nc evidence and/or information to substantiate
this allegation.

7.  Allegation No. 7

Allegation

The alleger stated that as a carpenter he had been permitted to
weld studs to embedment plates used for pipe supports located
in the North wall of the Radwaste Building. It is further
alleged that the welding was allowed even though the alleger
had failed to pass the welding qualification test seven (7)
times. The alleger also stated that the work was ordered by a
carpenter foreman who provided him (the alleger) with the
needed welding rod.

NRC Investigation Findings

NRC investigators examined the construction drawings (FC-25F-6
and FC-25K-6) which show the wall elevations and details of the
Radwaste Building in the area described by the alleger. Drawing
FC-25F-6 depicts the "V" line wal) as the North wall. The NRC

noted that the drawings do not specify any embedment plates to
be located in the Morth wall.

NRC investigators visually examined the North wall of the
Radwaste Building and al) adjacent walls and surrounding areas
and noted only three (3) locations where embedments were required,
two (2) were for waste treatment equipmsent and one (1) was for
a roll-up door. The NRC noted that there appeared to be no
pipe support embedments on the North wall of the Radwaste
Building. Further investigation of the Radwaste Building
revealed that pipe support embedments were used very sparingly
in the entire building and that most of the pipe supports in
the Raawaste Building were of the concrete expansion anchor
type.
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The NRC investigators reviewed the quality assurance program in
this area and noted that embedments were normally prefabricated
in shops adjacent to the construction area. The embedments
were made of structural shapes such as plates, channels or
angles and manufactured studs were welded in rows to these
shapes. The NRC noted that the welding was performed with a
"gun" which secures the stud and welds it under controlled
electrical conditions. These controlled electrical conditions
provide a fairly uniform and repeatable weld. In contrast, a
manually performed weld on studs of this relatively smal)
diameter would be extremely difficult to make in a uniform
msanner even by an experienced welder such less by an individual
who could not pass the welding test.

The NRC noted that the quality assurance program not only
limited the number of people authorized to perform this welding
but also limited the number of people authorized to receive
welding rod and to sign the welding rod withdrawal fors. From
the standpoint of welder qualification, a review of all appli-
cable records and interviews with several DRAVO craft and
supervisory personnel indicated that (a) the number of qualified
carpenter/welders was very limited,* (b) very few carpenters
were ever selected to take the test and (c¢) an individual could
only fail the test twice, for if he could not pass it on the
second attempt, he was not allowed to take the test again. The
NRC was also able to determine that the alleger was never
selected to take the welders test and consequently could not
have failed it one time much less seven (7) times as alleged.

From the standpoint of weld rod issue, the NRC noted that the
quality assurance system closely controlled the issue of welding
materials to qualified personnel only. The contractor involved
in these areas had only four (4) individuals authorized by
letter to sign welding material withdrawal slips. The issue of
welding material was controllea by an independent group who,
without proper authorization, would not issue welding materials.
The NRC noted that the signature authorizing the withdrawal of
welding materials must be authenticated. This was considered
important due to the fact that the carpenter foreman who al-
legedly ordered the unauthorized welding and who allegedly
provided the welding material was not authorized to withdraw
the material.

¥only thirteen (13) carpenters had been qualified in the past seven (7) years
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The NRC noted, therefore, that in addition to the fact that

there were no embedment plates used to hold pipes on the North
wall of the Radwaste Building, the alleger was not selected to
take the welding test, could not have failed it seven (7)

times, would have had difficulty obtaining welding rod because

he was unqualified and finally, determined that it was unlikely

he received welding material from a foreman who was not authorized
to sign weld rod withdrawal slips.

In order to further confirm the above findings, the NRC noted
that the Radwaste Building was designated as a Seismic Category
I structure, meaning that the quality assurance progras applied
for safety-related structures would require a “preplacement
inspection" for every concrete placement performed. This item
was documented on Field Data Sheets (Form T-5-31) and reviewed
by the NRC. One of the attributes requiring quality control
inspectors sign-off was “Embedments”. The NRC interviewed five
(5) of the original QC inspectors for the Radwaste Building who
stated that all embedments were visually inspected for location
conformance to drawing details, and restraint to avoid movement
during the actual placement of concrete. Although interviewed
individually, all of the QC inspectors independently agreed
that a manually welded embedment would be readily recognizable
and would have been immediately questioned. To the best of
their knowledge no manually welded embedments were ever noted.

NRC Conclusion

The NRC found no evidence and/or information to substantiate
this allegation.

8. Allegation No. 8

Allegation

The alleger stated that threaded tie rods were used as form

ties for the Reactor Pedesta) along with she-bolts attached to
the rods to hold the forms in place. It was further alleged
that when the she-bolts were removed, in many cases the threaded
rods would slide out of the concrete and a small patch would be
put on the hole leaving a void in the center of the concrete.

In some cases, it was alleged that when the she-bolts could not
be removed at one end, the entire tie rod was pulled through

the concrete pulling a large amount of concrete off the pedestal
wall., It was alleged that rods were pulled through the concrete
approximately twenty (20) to fifty (50) times in this fashion.
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NRC Investigation Findings

NRC investigators examined several slides showing the acti )
concrete forms in various stages of installation for concrete
placement for the Rocactor Pedestal. The NRC also interviewed
several QC and construction perscnnel in order to obtain infor-
mation concerning ithe use of threaded bolts for form ties. The
information obtained indicated that in general, standard manu-
factured (Williams) form ties and she-bolts were used. Although
threaded rods and she-bolts may have been used in certain
locations where the standard form ties did not fit the required
configuration, interviews with the above referenced individuals
could not determine these locations exactly. The NRC noted
that either type of tie rod was acceptable, hence the matter
was not pursued further.

The NRC also noted that the alleger's statement that the threaded
rod would slide out of the concrete when the forms were stripped
appeared to indicate that the rods were installed in sleeves, a
fact which the alleger denied, stating that threaded rods not

in sleeves were pulled from the concrete after the concrete had
set. This was in apparent conflict with all of the individuals
interviewed who stated that even when threaded rods were used,
they were not in sleeves as the alleger stated but that they
definitely remained in the concrete after the forms were stripped,
in conflict with the alleger's statement.

The NRC did not attempt to pursue the matter further in order
to resolve the conflict due to the fact that (a) either method
of installation (with or without sleeves) was acceptable in the
Reactor Pedestal and (b) if the rods were installed without
sleeves as stated emphatically by the alleger, it would have
been physically impossible to remove thes from the concrete
once it was set. The NRC determined that the alleger's state-
msent that tie rods without sleeves were pulled out of the
concrete could not be considered as credible. The NRC also
noted that had sleeves been used, patching the holes would not
have affected the structural integrity of the Reactor Pedestal,
nor was the Reactor Pedestal designed to maintain ai=tignt
integrity.

NRC Conclusion

The NRC found no evidence and/or information to substantiate
this allegation.
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9. Allegation No. 9

Allegation

Several through-cracks were observed in the Turbine Building
wall that separates it from the Reactor Building. It was
further alleged that the cracks were so wide one could see
through to the other side of the wall.

NRC Investigation Findings

The NRC noted that although the Turbine Building has a sheet
setal roof and upper wall which are designed to blow off during
a design basis tornado, the overall Turbine Building is not
seismically designed nor is any credit taken for leak tightness.
The design of the Turbine Building Ventilation Systes calls for
it to exhaust air from lesser to progressively greater potentially
contaminated areas to a monitored final exhaust. Thus even if
a crack did exist, its significance would be minimal. The NRC
noted further that there was no comson wall between the Turbine
Building and the Reactor Building so a crack in the Turbine
Building wall would not mean a crack in the Reactor Building.

In addition, any crack large enough to see through would be
difficult to patch on any persanent basis without the crack
opening up periodically.

On February 21, 1980, the NRC inspected the entire South wall

of the Turbine Building, the wall facing the Reactor Building.
Although several temporary openings were noted (openings scheduled
to be closed at a later date), no significant cracks were
fdentified.

NRC Conclusion

The NRC found no evidence and/or information to substantiate
this allegation.

10. Allegation No. 10

Allegation

During the first three weeks of February 1979, welders were
asking for ER-309 weld rod in lieu of the ER-308 and/or ER-316
weld rod specified on their weld rod requisitions for scheduled
work on dissimilar metal welds. When refused by the weld rod
clerk due to the improper designation on the weld rod requisition,
the welders stated that 1t was too cold to return to have the
requisition corrected to the required ER-309 and that the



ER-308 and/or ER-316 would be utilized in its place. It was
alleged that these instances occurred two to three times each
day during the three week period in February of 1979.

The systems alleged to have been involved were the Control Rod
Drive System at Elevation 78' in the Reactor Building; the Flow
and Pressure Instrumentation Lines in the T-48 Primary Control/At-
mospheric Control System, the G-33 Reactor Water Clean-Up

System; and the G-41 Fue) Pool Cooling System.

NRC Investigation Findings

NRC investigators reviewed in detai)l the flow diagrams of the
four (4) alleged systems involved in the allegation as wel) as
seven (7) additional systems. These flow diagrams depict
material specification changes and pipe )ine numbers which can
be traced to a specific weld. This review identified (12)
dissimilar meta) welds. The document packages for each of
these welds were examined to verify that ER-309 weld rod was,
fn fact, used to make the specified welds. The result of this
examination revealed that one of the welds (Weld Joint Number
1G-33-WD9-3-1-FW “D") was welded on May 19, 1979 using ER-308
saterial. No utilization of ER-316 was identified during this
review.

The licensee was informed that 10 CFR 50, Appendix B, Criterion

V requires in part, that “Activities affecting quality...shall

be accomplished in accordance with these instructions, procedures,
or drawings”. The COURTER and CO. Welding Procedure Specifi-
cation Nw-100-01-08011AA, Revision 0, specifies that the filler
msetal for this weld be AWS Class ER-309. Contrary to the
foregoing, Weld Material Requisition No. 55780 was issued to

weld joint 1G-33-WD9-3~1-FW “D" specifying ER-308 material.

This was considered an item of noncompliance (79-24-02).

Based on this finding, two (2) separate and distinct reviews
were initiated by both the NRC and the licensee. A1l Category I
piping isometric drawings were reviewed and all dissimilar
metal welds were identified. In addition, al) Task Engineering
Component Checklists were checked and it was found that al)
dissimilar meta) welds were listed. A cross check of these two
sources of information indicated that all dissimilar meta)
welds had been identified. Four hundred and twenty two (422)
dissimilar metal welds were identified and cross checked in
this manner. The document packages for each of the 422 dis-
similar metal welds were examined in order to verify that
ER-309 material had been used as required. The results of this
examination fdentified one additiona) weld (Weld Joint Number



M50-CW3-3-99) welded on April 12, 1979 that also had been
welded utilizing ER-308 material. None of the dissimilar metal
welds were identified as involving ER-316 material.

As an independent verification of the above findings, and due
to the fact that ER-308 material was found in two (2) of the
422 welds examined, NRC investigators listed all of the identi-
fiable ER-308 weld rod issues for the month of February 1979
from the weld rod control log. This log listed the date and

use for each weld rod issue. The weld rod issues were cross
referenced against the appropriate piping isometric drawing
which would identify any dissimilar metal welds. Even if the
pipe line did not represent a dissimilar metal weld joint, on
isometric drawings which show more than one pipe line number,
any dissimilar meta) weld depicted on the drawing was examined
in order to verify that ER-309 was in fact used. This independent
verification of over six hundred (600) log entries dispositioned
indicated no further discrepancies. Independent cross checks
were also made by the NRC investigators on the completeness of
the dissimilar weld testing and no discrepancies were identified
in this area.

NRC investigators interviewed al)l available principals involved
in the above referenced item of noncompliance. Interviewees
included the Assistant Construction Manager, the welders who
made the welds, involved weld rod checks, welding supervisors,
area supervisors, assistant area supervisors and deputy foremen.
As a result of these interviews, the NRC was able Lo determine
that the misuse of ER-308 weld rod materials were relatively
isolated occurrences rather than any signifitant breakdown in
the licensee's construction QC program. The problem appeared to
stem from paperwork errors related to the similarity of procedure
numbers (08011AA for ER-309 and O0811AA for ER-308) and not a
deliberate attempt by the welder to utilize the improper weld
rod.

The two welds in question were cut from the system in the
presence of the NRC on March 4 and 5, 1980. The removed welds
were bisected and analyzed independently by both the licensee
and the NRC to confire the compnsition of the weld rod material
contained therein. By chemical analysis, performed at the
Franklin Research Center, the NRC det-rmined that the weld
material was in fact ER-308. Similar results were obtained by
the licensee using spectrographic and cheaical analyses.

The NRC determined that all welding perforsed on the contro)

rod drive mechanisms was performed by Reactor Controls, Inc.
(RC1) which maintained its own weld rod issue facilities,

il



totally separate from weld rod issues of COURTER for whom the
alleger was employed. It was impossible therefore for the
alleger to have dispensed weld rod utilized for the control rod
drive mechanism. This system was included nonetheless in the
NRC review and no irregularities were noted.

NRC investigators noted that the identification of the two
welds containing the improper weld material while constituting
an item of noncompliance, did not substantiate the related al-
legation due to substantial differences in time frame, scope,
causality and magnitude. The NRC also noted that the use of
ER-308 in place of ER-309, while not in compliance with specifi-
cations, would not have a significant adverse affect on the
structural integrity of the two welds in question, a conclusion
confirmed by the Franklin Research Center which stated that
both welds were sound and that they were deposited without
excessive base metal dilution.

NRC Conclusion

The MRC found no evidence and/or information to substantiate
this allegation.

11. Allegation No. 11

Allegation

Although taught that only E-7018 electrodes were to be used at
the Shoreham site, E-6018 electrodes were issued to a single
welder who continually drew weld wire se<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>