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ABSTRACT

A remote Visual (VT) examination of the core spray sparger system of the
Reactor Pressure Vessel (RPV) of Boston Edison Company's (BECo) Pilgrim Nuclear
Power Station, Unit 1, was performed during the October 1981 refueling outage.
The first remote VT examination during the initial 10-year inspection period

was performed in .J.~nary 1980. The January 1980 examination indicated four
areas of concern which were reported to BECo on Customer Notification Form

(CNF) No. 000002 dated February 2, 1980. All areas which revealed indications
were reexamined in October 198l using improved equipment, lighting, and enhance-
ment ‘e2c¢iniques.

All but two of the previously reported indications were resolved as being insig-
nificant (grinding marks, or could not be reestablished). The remaining two
indications were determined not to have changed since the 1980 examination and
have stabilized with regard to crack propagation. Further area degradation is
not anticipated.

No other recordable indications were observed.
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I. INTRODUCTION

During the October 1981 refueling outage, Southwest Research Institute (SwRI)
personnel performed remote visual (VT) examinations of the core spray sparger
system in Boston Edison Company's (BECo) Pilgrim Nuclear Power Station, Unit 1.
This examination was a follow-up to the January 1980 examination and was per=-
formed to meet the intent of the Nuclear Regulatory Commission Inspection and
Enforcement Bulletin No. 80-13.

A. Examination Areas

The examinations were performed in accordance with the following
documents:

Section XI of the American Society of Mechanical Engineers (ASME)

Boiler and Pressure Vessel Code, "Rules for Inservice Inspection of
Nuclear Power Plant Components,” 1974 Edition, with Addenda through
Summer 1975. In addition, the examination addressed the requirements of
the Inspection and Enforcement Bulletin 80-13 for visual resolution of a
0.001=inch diameter wire placed in the examination area.

SWwRI Project Plan for the 1981 Inservice Remote Visual Examination of
Pilgrim Nuclear Power Station, Unit 1.

As a continuing observation of the indications detected during the
January 1980 outage, the following components and areas were examined using the
‘ remote VT testing techniques.

Reactor Pressure Vessel

. Core Spray Nozzles
. Core 3pray Piping and Header
. Core Spray Sparger Piping

B. Summary of Examination Results

The remote VT examinations were conducted in accordance with SwRI Nonde-
structive Testing (NDT) procedure 900-2, Rev. 7, Deviations 1 & 2, which was
written to conform to the requirements of the applicable sections of the ASME
Boiler and Pressure Vessel Code and the SwRI Nuclear Quality Assurance Program
Manual. A copy of this SwRI NDT procedure is included in Appendix B.

The remote VT examinations revealed numerous insignificant indications.
The linear indica_ions reported on CNF 000002 as a result of the 1980 examina-
tion were closely scrutinized and computer enhanced for better resolution. All
but two of the previously reported indications were resolved as insignificant;
i.e., grinding marks or shadows. The indications in the Core Spray Sparger
Piping were determined to be of the same magnitude as the previously reported
indications. These indications appear to have stabilized with respect to crack
propagation and further degradation is not anticipated. As with the 1980
examinations, several examination areas were limited because of structural
interference.



ITI. DETAILS OF THE INSERVICE EXAMINATION

lhis section of the report provides a discussion of the equipment used and
radiation exposure encountered during the inservice inspection (ISI), an expla-
nation of fleld data records and a summary of the nondestructive examinations
performed.

A. !guig!gnt

A remote video system provided by CTS Consulting Personnel Services, Inc.,
was used for the VT examinations. Certain portions of the video tape recorded
data was computer enhanced to improve resolution. The video enhancement
equipment was provided by APTEC Imaging, Inc.

B. Radiation Exposure

Radiation exposure encountered during the examinations was of fundamental
concern to all SWRI personnel i{nvolved during the daily examination activities.
SWRI personnel took the necessary precautions in order to minimize overall expo=
sure and consequently received the minimum dosage practicable while performing
the examinations. The radiation level on the refueling crane, where the exami-
nation personnel were primarily located, was approximately 15 mRem per hour.

Co Explanation of Field Data Records

The results of the examinations performed by SwRI personnel were recorded
on standard SwRI forms. These completed documents constitute a portion of the
I1S1 report. The original records are retaired in the SwRI Data Storage Facil-
ity, and coplea are provided herein for completeness.

The Visual Examination Record Sheets for each examination area are assem~
bled i{nto a package preceded by a Summary Sheet. The examination areas and
summary sheet numbers correspond to those listed in the Summary Table. These
record sheets were used to record the results of the examinations. Also, the
material used in the examinations are also identified on the sheets.

D. Summary of Nondestructive Examinations

The following sections of this report are presented for explanation of the
Summary of Nondestructive Examinations Table (Summary Table). The Summary
Table provides information and results for the nondestructive examinations per=
formed during the October 1981 refueling outige.

) ASME Section X1 Item No. and Category

The ASME Section XI Item No. and Category are listed in the first and
second columns respectively.

2. Examination Area Identification Column
In the column entitled "Examination Area Identification,” each compo=

nent examined (nozzle, cladding, patch, etc.) is identified by the component
description. The azimuth location for some of the components is also provided.



Examination Method Columm

The NDT exadlnations required by Code, which for this scope of work
visuai ‘Y"), are identified in this column.

Wl Procedure Identification Column

The fifth column of the table lists the SWwRI NDT Procedure used for
the examinations. The remote VT examinations were performed in accordance with
3WRI Procedure NDT=900-2, Rev. 7, Deviations 1 & 2.

5e Summary Sheef. Column

The column entitled "Summary Sheei Jo."” réferences the summary sheet
provided for each examination area. The summir’ sheets are Included in the
fleld data section of this report. 1i addition ®o summar.zing the results of
the examinations, the summary sheets liet the record sheet numbexrs, the SwRI
examinar, dates of the examinations and resolution sheet numbers.

He Indications Columns

The

four columns under the general heading of "Indications™ are "No
Recordable,” "Insignificant,” "Geometric” and "Other.” These columns wer. used

as required, and their general description is provided below.

The results for the remote 'T examinations are indicated by an "X" {n
the appropriate column to be either "No Recordable,” "Insignificant” or
‘Other.” The term "Insignificant” is used for those indications that the exam-
{ner observed but determined were of a nature that did not require reporting to
the customer. “Other” is used when indications are observed that are of a
nature that should be reported to the customer.

Remarks Column

The "Remarks” column is used to provide additional i{nformation perti-
' L)
ient to the examination results:

When coamplete coverage of the examination not possible, the
“"Remarks” column was used to indicate the tations.

For examination results reported in the "Other"” colummn, a brief
jescription is given in the "Remarke” column.

When reference is made in the "Remarks” column to a
the reporting of indications.

Summary Table

The Summary Table is lrcated on page 5 this report.
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INDICATHONS

Rexaalnation of the support arcas
revealed that che 1980 Indications
were the result of griadlag to
rewove weld uvondercut. Resolution
determined by cameras angle
previcusly vaavallable. Exsmloed
only half of weld due to proximicy
of core shroud vall.

Hexamlnation of the 1980 lianear
fndication revealed no apparent
change asnd that crack had stabl-
lized. Exsmined only half of weld
due to proximic; of core shroud
wall.

Reexasmination of the 1980 (ndication
tevealed mo curreat Indication.
Suspect that the 1980 indicatlion vas
a shadow. laproved lightlng enabled
better observation. Examined only
half of weld due to proximity of
core shroud wall.

Reexamlination of the 1980 (ndicatton
confirmed by usivg computer enhance-
aent techolques. MHeat-affected zone
crack in the lower quadrant.
Examlned only half of weld due o
proxiwity of core shroud wall.

Reexamination of the 1980 fudication
resolved the Indication as
lasigaiflcant.

Keexaminatton of the 1980 (ndication
revealed ao current Indlication.

Atea was wire brushed during reexas-
fnation and no Indicetion could be
found.
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SS

Date

DEVIATIONS TO NUCLEAR FIELD SERVICES SECTION
OPERATING PROCEDURES

3 | PURPQOSE
s L
a 1.1 The purpose of this operating procedure is to establish guide-
3 lines and controls for deviations to Nuclear Field Services

| g ) Section operating procedures.
|
ﬂ SCOPE AND APPLICATION

5\ 2:1 This procedure applies to Nuclear Prcjects Operating Procedures
:: used by the Nuclear Field Services Section,

D 2.2 Deviations written in accordance with this procedure shall be
< applicable only to the specified plant and examination area
Y described in the Request for Procedure Deviation Form FE-4-3
°( (sample attached).

g . Deviations written in accordance with this procedure do not con-

—— stitute permanent changes or revisions to the applicable pro-

L cedures.
F
§ 2.4 This procedure meets the requirements of SwRI Nuclear Quality
Assurance Program Manual (NQAPM).

4 3.0 RESPONSIBILITY
H
;:E: 3.1 The Director of the Department of Engineering Services, or
é :: . his designated alternate within the Quality Assurance Systems
3 F\ and Engineering Divisicon, shall be responsible for the initia-

- tion of this procedure.

. 3.2 Qualification of deviations to operating procedures shall be

21% the responsibility of the Director of the Department cf Engi-
3 o g g g & g
= neering Services, or his designated alternate.

E

>| ¥
z| 3
s h&|
;: y

S

—

SwRiI Form QA-3-1
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-

3.3

4.1

The Manager of the Section, Team Leader, or other cognizant
persons using the procedure shall be responsible for initiating
the request for a deviation to the operating procedure.

The Department Director, or his designated alternate, shall be
responsible for approval of operating procedure deviations,

The Manager of Quality Assurance, or his designated alternate,
shall be responsible for reviewing and approving proposed
deviations to operating procedures against the requirements of
this procedure.

PROCEDURE

The Manager of the Section, Team Leader, or other cognizant
persons who require a deviation to a Nuclear Field Services
Section operating procedure shall be responsible for initiating
a Request for Procedure Deviation Form FE-4-3, Deviations may
be required due to changing technology, applicable code changes
or interpretations, plant or component design, customer reguire-
ments, or special cases,

1f the request for procedure deviation is initiated by a
telephone call from the field, and the requestor is not avail-
able to sign the request, his name shall be typed in the
"Requested By'" block.

The Manager of the Nuclear Field Services Secticn, or his
designated alternate, shall assign responsibility for preparing

s the NDT procedure deviation.
2
- 4.2.1 The Request for Procedure Deviation, Form FE-4-3, shall
K have, but not be limited to, the following information:
1) Site,
2 > (2) Procedure Number,
-~
(3) Procedure Section and Page,
7/
2z 3 (4) Deviation Number,
{
§
7|3
RE
;i
-
~3

SwhRi Form QA-3-|
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Wiiten By
iyt
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AC

4.3

4.5

&~
-4

(5) Date Requested,

(6) Deviation Required

(7) Examination Areas Affected by Deviations, and

(8) Basis of Deviations.

S
"o
.

L]

Deviation numbers shall be assigned by the Manager of

Support Services and shall be in numerical sequence
beginning with "1" for each procedure revision.

The procedure deviation shall be qualified by either field use,
laboratory verification, or review by a qualified Level III
individual, under the direction of the Manager of the Nuclear Field!|

Services Section or his designated alternate.

Upon qualification in accordance with Paragraph 4.3, and veri-
fication that the procedure deviation is in compliance with the
applicable code/other requirements, the person conducting the

technical review shall sign the deviation.

The Manager of Quality Assurance, or his designated alternate,
shall verify that the deviation is in compliance with this

procedure and sign the procedure deviation as reviewed and approved
and forward to the Department Director, or his designated |

alternate.

If approved, ches Department Director, or his designated alcernate,
shall sign the procedure deviation as approved and forward it to

the Manager of the Nuclear Field Services Section.

The final deviation shall carry the signatures as follows:

If he is

(1) Requested B3y, Requestor, if available to sign.
not available, his name shall be typed in the "Requested
By" block.

(2) Technical Review.

a person having an adequate understanding of the require-
ments and intent of the deviation, who does not adminis-
tratively report to the author, and is a representative of
the same group that performed technical review of the

affected procedure.

'

A technizal review shall be conducted by|

!
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CEVIATION NO. PAGE

oF

DAT

c

REQUESTED ¢

SeCT

ION:

T-

PAGE

OF

ul DATE

DIRECTYO

EXAMIMAT ON
win  1his

ARTaAe
deviation |

AFEY ~vEn
.

itare

List eoch
y Component

ay EVIATICN

eraminanian periaae
ete

wpecit

ids

e arsa ar

atification ine

dentif ico

comgonsat! 's Dde

tian

tlamined L

weid

Jecordanc s

centificarion

DEFARTMNENT

|

DATE

=
o |
>
- |

TE CHNICAL

CEVIATION: |} s
fallowmae ure

requested hat the
sraa? wording propesed |

peragraphs
additions |

Selow L
theaely may

ihe

e

adove procedure
vsed ! nece

/ revisien
ary )+

de

deviatag

from

KHEJuLtarTeL

Reasen change ‘s Tecessery and whatl It s

fendes 1o

AccoOMDiish

e

900 Menel

hnaety

Swni

4 R T |




-
|
[ Change 1

- SOUTHWEST RESEARCH INSTITUTE =&0

R ”."«,s.,‘ NUCLEAR PROJECTS ‘ September 1378
R OPERATING PROCEDURE it

| Wiy | Page 3a of
Tos

Dare

l a1
| =
{ §Rev ision

' consists of the pages, changes, and revisions listed below.

EFFECTIVITY

1 of this Procedure became effective September 1976. Revision 1

| -
| Zesd Page Number Change Revision Effective Date
[ 3 NS
| 2 F 1-2 0 1 September 1976
b 3 1 1 September 1978
3 4=5 0 1 September 1976
Sa 1 1 September 1978
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l;

oginizant Duectos

:

R

PURPOSE

ONSITE NDE RECORDS CONTROL

This procedure describes the onsite control processes for nondestructive
examination records (data) generated ia the field during preservice azd
inservice examinations.

SCOPE AND APPLICATICN

CE
-

This procedure is limited to describing the flow of data

fr—— records used o document the results of the nondestructive
; 5_421 examinations performed. Data records include Original Data 5
| - Sheets, Summary Sheets, Resolution Sheets, strip charts, ‘
7_'T‘f magnetic tapes, video tapes, or other information as defined bv |
j F:3: the Inspection Eagineer or Team Supervisor. 5
[ =) 2.2 Where cecessary to explain the flow of the records, functicnal
‘ §:§§ steps are provided in this procedura. 3
|
| ; \,q 2.3 This procedure provides guidance to personnel of the Nuclear
\\(. Fleld Services Section who are assigned the rasponsibility of
| Y preparing, reviewing, or otherwise usiang data records while in
NE the field performing a preservice or imservice axamination.
iy |
| &43.0 RESPONSIBILITY
{ ‘ \
g! ~ (1) The Director of the Department of Engineering Services, Quality
| & | g Assurance 3ystems and Zngineering Division, shall be respon-
| =« < sible for the preparation, review, approval, and coatral of
i 5 kig this procedure.
| 8|
T3 (2) The Manager of the Nuclear FTiald Services Secticn, Jepartzent
--%ég of Engineering Services, shall be responsible for the izmplemen-
| o || tation of this procedure in accordance with the Nuclear Qualicy
5 §:? ! Assurance Program Manual (NQAPM) specified in the applicadle |
—_— SWRI Project Plan.
Y
B { (3) The Inspectiorn Engineer shall be responsible for implemencin
> | the requirements of and aensuring compliance with this
s LB procedura.
:
2 | ol (&) The Manager of Support Services, Quality Assurance 3ysteas aad
| Engineering Division, shall be responsible for storage of
? records generated in accordance with this procedure.
| {
vSnﬂl‘tomQ;\d-n
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(2)

(3)

(&)

Summary Sheets sha’.l be filled out for each examination
area. I[n certain cases (studs, nuts, etc.), one Summary
Sheet may be used Ior more than one axamination area.

Summary Sheets are to be filled out prior to the comple-
tion of site activities for each examinatiocn area for
which examination requirements have been completed.

Suzmary Sheets shall be filed with the data ia the
original data volumes.

Resolution Sheets

(L)

(2)

Resolution Sheets are orizinated when they are printad
and serialized eitaer at SwRI or on the site.

The Level II or Lavel III shall take the steps necessary
to resolve the ultrasonic indications and complate a
Resolution Sheet describing the results of his analy-
sis. Any additiomal doc.mentation required CO support
the resolution will be attached.

Original Data Sheets and resolution records wicth ladica-
tions requiring ac further action shall be placed ia th
To-Be-Reviewed file and processed as specified in
Paragraphs 4.1(5) and 4.1(68).

Data with iandications requiri furcher action will be
handled in a manner established b5y the Director of the
Department of Engiseering Services.

Scrip Charts, Magnetic Tapes, Video Tapes

(1)

~
-
o

Strip Charts, Magazetic Tapes, and Video Tapes are
generaced during zechanized ultrasonic examizations.

As the charts and tapes are generated, they are idenci-
fied with a sequence number and with the examinacticn
areas for which they contain 4ata.

During the resolution of any indicatioms, the strip
charts and capes may Ye used 5y the Level II or Level

e
-

The strip charts and tapes are :then nade ready for
transmittal to SwRI.

SwRl Faorm A\
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Prior to departing from the site at the completion of a pre-
service or inservice examination, the original data package

with the exception of strip charts, magnetic tapes, and video
tapes shall be reproduced and copy(ies) transmitted to the
appropriate site personnel. At 0o time will data be reproducead
for this transmittal until the required examinacions for a ;
particular area are complete, the data reviewed, and the

Summary Sheets have been completed.

At the end of the site activity (or at other times deemed
appropriate by the Inspection Engineer or Teanm Supervisor), the
original data package will be transmitted %o SwRI in accordance
with SwRI Operating Procedure XVII-AG-101-0.

Swii Farm

A gL
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U .‘l

CONTROL OF NUCLEAR INSPECTION EQUIPMENT AND MATERIALS

—

Y

|

Cogmizant Duector
-1 » -
gAE——
’ -
O

-
o

PURPOSE

b % The purpose of this operating procedure is to provide control for
the storage, inventory, issue, shipment, and return to stock of |
examination equipment and materials.

—

A

SCOPE AND APPLICATION

S

-

[r—— 2.1 The scope of this procedure is the control of nuclear examina-~
: '{b tion equipment to ensure the integrity of equipment and mate-
- % rials used during the examination of nuclear power plant com—

—_—T ponents. See NPOP VII-AG-102 for control of Search Uanits.

to
.
ro

Controls are further required to ensure that maximum utiliza-

tion is made of available equipment, i.e., equipment is hot "lost”
in the Radiation Control facility, delayed or misplaced during
transit from job site to maintenance shops, or allowed to remain
out of circulation for long periods of time while being used for
research and development projects. The flow chart illustrates the
control and process of nuclear inspection equipment (Attachment 1).

Manager of OA

§

I

. This procedure is applicable to, but not limited to, control of the ;
following equipment and materials: @

L,,c

(1) Ul:srasonic Examination Materials and Equipment

Hayiaew

(2) Plastic Wedges

(3) Penetrant Examination Materials |

Techn

7

(&) Magnetic Particle Examination Materials and Equipment

Eddy Current Examination Equipment and Standards

Date
~
wn
Nt

__& P -
' (6) Mechanized Examination Equipment
£
:: (7) Data Acquisition Systems
| 2 R
$ 2.4 The following documents form a portion of this procedure as
3 applicable.

®
&z

SwR) Form QA-3-1




SOUTHWEST RESEARCH INSTITUTE | xuzz-ac-i01-1

RF =
—

April 1980
NUCLEAR PRQJECTS
OPERATING PROCEDURE

l>5
é

Date

oyt

'\,

L

Jlﬁ.

4&’:
£ ¥

Dare

Manager ol QA

Cogrggant Dwecton
32?' Pac e

t

<

/

2

izl

Az

Oare

73

.

5

e
Z:

e lun? F

1

I

Date

o/

2.

"R

£

-~ - ©

L

Wiitien Hy

o

w
.
o

/

)

€

/

2+4.1 SWRI Nuclear Quality Assurance Program Manual (NQAPM).

2.4.2 SwRI Radiological Health and Safety Manual.

RESPONSIBILITY
3.1 The Vice President of the Quality Assurance Systems and Zagineering

3.2

3.3

o
&l

Division saall designate ome or more secure areas to be used for
equipment and materials storage as countrol facilities.

Control facilities shall be operated by a Stock Clerk and an
Equipment Clerk umder the supervision of the Manager, Support
Services, who will be responsible for inventory, storage, issue,
and retrieval of controlled equipment.

Responsible users, such as Team Supervisors, shall be respousible
for compiling a list, using SwRI Form SS-17 Equipment Comtrol/
Shipping List (Attachment 2), of equipment and materials raquired
for each job or project. They shall be responsible for shipment of
the equipment tc the job site, security while at the job site,
reshipment upon completion of the job, documentatiom of faulty
equipment, and turn-in of equipment and unused materials.

The Division Heal:h Physicist or his represeatative shall be
responsible for accepting equipment returned from an inservice
examination, its decontamination, and returnmed to its proper
storage facility.

The Managaer, Design Zagineering and Fabricatiom, or his altermate
shall be respousible for providing miaizum maintenance turmarsuad
time and for providing current certifications as required Zor
nuclear exrmination equipment.

PROCEDURE

New Equipment

4.1.1 Newly purchased or fabricated critical equipment shall de
inspected in accordance with SwRI Operating Procedure
VI1I-AG-101 prior tc beiag routed to the appropriate cocamtrol

.y
facilicy.

Swi
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An identification number (serial number) will be assigned
to noncapital equipment which does not have a manufac-

e | 55
-
»
.
(=]

- -
51\2‘ turer's serial number.
'i 4.1.3 Upon completion of proper identification, new equipment
= Ji will be listed on the control facility inventory records.
<
i ' 4.l.4 Once new equipment is properly identified and inventoried,
2 \& it will be issued to the appropriate maintenance facility
%ES? N for an operational check and certification in accordance
“r 3 with NQAPM Procedure NQAP 10-l. The maintenance facility
MY\ will return the equipment, along with copies of certifi-
o | .- cations genmerated, to the control facility. The new equip~ |
:zift&' ment may then be issued for nuclear inspection work. |
-
e

b2 Equipment and Materials Issue

4.2.1 When it is determined that equipment and/or materials are
to be removed from the appropriate control facility, with
the exception of equipment routed through the maintenance
facilities (Paragraph 4.6.3), the Team Supervisor or
Responsible User will compile a list of required equipment
and materials needed using Form SS5-17. The responsible
supervisor shall complete each blank at the top portiom of
the form with no exceptions. On the second part of the
form, he will list quantity and nomenclature of each item
of equipment or materials required and iadicate those which |
require certifications.

4.2.2 When the Team Supervisor or Responsible User has initiated
Form SS-17, he may assign any technician toc draw and pack
the equipment. The technician will present Form SS5-17 to
the appropriate control facility, and the Clerk will issue
the material or equipment. The Clerk will enter appro-
priate serial number and estimated replacement cost of each
item on Form SS-17 as the equipment is issued. He will

z % also supply copies of appropriate certifications as

ey required.

/! 4.2.3 When requested equipment and materials have been issued,
» {‘ the technician will sign each Form SS-17, indicating that
£ A2 he has received the items for the responsible supervisor,
- E%: and shall notify the QA Section sc they can review the
3T>i' equipment and certifications.
® -
Swhi Form GA.3
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\*4 L.2.4 The Equipment Clerk will forward Copy | of Form SS-17

* I/<w_/.¢

Dae

- A
Z

At

|

»

by i
z

I

Date

A%

i g

Ty X

A

4

Wirtien By

.

)

1 bk,

»
‘

>

Equipment Packing and Shipping |

(white) the Shipping Agent, will give Copy 2 (vellow) to
the persoz signing the form, and will retain Copy 3 (pink)
for his records. Copy & (goldenrod) will be given to the
QA Representative.

bedel

503.:

b.3.4

4.3.5

If the equipdent and/or materials are to be shipped from

the Institute grounds, the technician will pack each item

in numbered shipping containers. He will then enter the
container number iz the appropriate Box No. space on

Form SS-17. |

If the equipment is to be shipped by freight, a box count
zust be made and each box must be weighed. Shipping labels
must be completed and affixed to each shipping comtainer.

When the packing nas been completed, the techaicianm will
return Copy 2 of Form SS-17 to the responsible supervisor
who retains this copy for accountabillity of equipment while

in his possessicun.

If equipment is to be shipped by freight, the respomsible
supervisor will contact the Requisitioning Agent, who will
arrange for shipping and for the proper shipping documents
to be completed.

The responsible supervisor will review Form SS-17, wizh
special emphasis placed on ensuring that appropriate certi-
fications are available for each item that requires
certificacion.

Onsite Control

) .
-l

The Team Supervisor or Project Engineer shall assume
responsibilicy for the security of equipment once it has
been drawn from the control facility. At the job site, he
will obtain a secure area tc be used for equipment storzge
and will arrange for issue of the equipment cr materials as
the work locad demands. He will ensure that equipment
placed into onsite storage after use is dry and clean and
that any equipment damaged or found to be inoperative or
out of tolerance is tagged with a Form 55-1%, "Hold Tag",
to indicate its condition (Attachment 3).

Swi

Fourm GA-i-|
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- i‘{ 4.5.1

___rig 4.5 Decontamination

4.6 Egquipment/Material Turn=—in |

Equipment being returned from an inservice inspection aust
be delivered to a radiation control area immediately upon
return to the Institute. This equipment will be controlled
in accordance with SwRI Radioclogical Health and Safety
Manual, Paragraph 5.2. i

Cognizant Duector

4.6.1

Dare

4.6.2

Munager of A

evipw
‘&

9/

4.6.3

hate
AfﬁﬁL?F?fYH

£

%

g P’
«

E?Lﬁfsé;‘

Witten By

Upon completion of a project or the return to the Institute |
of equipment used off the grounds, the equipment and/or
unused materials will be returned toc the comtrol facility.
(See Paragraph 4.6.2 wheu returning from an laservice exaz~
ination.) As each item is checked in, the Equipment Clerk
will enter the date in the appropriate remarks block of

copy 3 of the Form SS-17. He will also iaitial in the
appropriate remarks block of copy 2 of the Form §S=17 when |
requested.

Zquipment and material being returned from an inservice
examination must be delivered to a radiation ceomtrol area
{mmediately upon return to the Iastitute. The Health Phys-
icist representative will inventory equipment and material
and ackaowledge respomsibility for it. Equipment and mate-=
rial that is not contaminated or that is decontaminated
will be returned to the storage facility according to 4.56.1
and 4.6.2 above. Equipment that cannot be decontaminated
will be stored in the appropriate comtrol area and the
Health Physicist representative will inform the Manager,
Nuclear Field Services, and the Zguipment Control Clerk in
writing of the nomenclature and the serlal number of the
equipment, and the site the equipment came from.

Expendable materials such as Pegetrant Zxamination Material
and Magnetic Particle Examination Materials will be

rerurned to the stock room. When the Stock Clerk can deter=
mine that the material has not been used and identifying
data is availlable to trace the material to the appropriate
certificates and to the original purchase order, he will
credit the appropriate job site by processing an appropri-
ate store requisition.

Switi Form QA-3-)




SOUTHWEST RESEARCH INSTITUTE | mzz-ac-i01-

R
rety

April 1980
NUCLEAR PRQJECTS
OPERATING PROCEDURE

™"

Page 6 of 12

w
\
-

Dave

-
2418

|

Cograzant (et

Dawe a
2
| &

T

ut QA

Rl T

Manages

>

-~ =
(2T 4
/

£

S

4

Dae

fe

”y

|

L

7.

Z
7

hougd Heyew
-

¥

.I

Date

27

L

Wititen Uy

4 4 St

.
-

-

A

The Equipment Clerk will check each item for disposition.
Equipment requiring repair, cleaning, or recertification/
recalibration within the nex:t 30 calendar days must be
accompanied by a Form S5-19, Hold Tag (Attachment 3); and
taken to the appropriate maintenance facility.

When repair and/or certification is completed, the item
will be returned to the control facility and placed in

Occasionally it will be necessary for a Team Supervisor who
is in the field to request that equipment be checked out

and sent to him. When this circumstance arises, he will
contact the Examination Activities Coonrdipator or his alter—
nate and make nis needs known. The Zxamination Activities
Coordinator or his alternmate will igiziate Form SS~l7 and
draw, pack, and ship the equipment. He will parform the
review and enclose Copy 2 of Form SS=17 in the shipping
container so that the Team Leader will have a record of

If equipment is to be shipped from ome job locatiocu to
another without returning to the Iastitute, a packing list
will be made using Form 55-17. One copy will be retained
by the responsible person making the shipment, one copy
will be enclosed with the shipment, and one copy will be
returned to the control facility at the Iastitute. The
respounsible supervisor will review the Form S5-17 to emsure
that certificatces were included as required.

4.6.4
“-605
stock for reissue.
Special Issue Requiremants
b7l
what was actually shipped.
Gslsd
Lost or Destroved Zguipment
"caol

Iz the event any item other than gormally consumable zate-
rvials is lost or destroyed while it is signed out of the
control facility, the responsible supervisor will initiate
a memorandum addressed to the Manager, Nuclear Field Ser-
vices, and the Manager, Design Zngineering and Fadbricatica,
with a copy tc the Manager of Support Services. The memo~
randum will identify the equipment and descri the circum-
stances involved with its loss or destruction.

" Eaore QA3
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4.9 Recall of Equipment for Recalibration

4.9.1

When nctified that a particular piece of equipment is due
recalibration, the Equipment Clerk will determine the
location of the equipment by reviewing his equipment
inventory records. If the equipment is located within the
stock room, he will place a "Hold Tag"” on the item and take
the equipment to the appropriate certifying facility. When
the equipment has been issued, he will notify the Field
Services Activity Cocrdinator or other responsible super-
visor by completing a Form SS-42 (Attachment 4). The
Activity Coordinator or responsible supervisor will ensure
the equipment is sent to the Equipment Clerk on or before
the recalibration date. The Equipment Clerk will then
place a "Hold Tag" on the item and take it to the appro-
priate certifying facility.

Note: f a particular piece of equipment is being used in

a non=-critical application, it need not be returned until
complerion of the project.

5.1 Copy 3 of Form S5-17 shall be maintained by the control facility

for a minimum of six months after the last item on the form was
turned in.

SwRI Form SS~42 may be destroyed upon return of equipment to the

stock room.

5.3 The Equipment Clerk will maintain a file of current equipment cer=-
tification records. An adequate number of copies will be included
for issue during equipment issue.

"
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3.3, The Data Control Clerk of Support and Administrative
Services shall be responsible for conmtrolling, filing, and
maintaining documentation covered by this procedure in the
Data Storage Facilities. The Data Clerk shall assume this
responsibility when documents are received in accordance

with Paragraphs 2.1, 2.2, and 2.3.

"o

1:.3.3 Team Supervisors, Inspection Engineers, and other personnel
compiling documentation shall be respomsible for ensuring
completeness and accuracy of documentation being entered
into the Data Storage Facility (see Section 2.0).

1.3.4 The Manager of Support and Administrative Services, or a
repiresentative, shall routinely review Section performance
against the requirements of this procedure.

$:3:3 The Manager of Quality Assurance, or a designated repre-
sentative, shall routinely audit performance against the
requirements of this procedure and shall report the results
of such audits to the Manager of Suppoi: and Administrative
Services and the Vice President, Quality Assurance Systems
and Engineering Division.

Data Storage Facility Description

The Data Storage Facilities for SwRI-retained qualitv assurance
records are located in Building 124 and Building 139. The con-
struction of Building 124 is concrete block with a steel door
entrance. The construction of the facility im Building 139 is com-
crete block with steel vaul:t door. Both facilities have tempera-
ture control devices tc regulate temperature and humidity.

2.0 PROCEDURE

Examination data and related material being sent tc SwRI will be
listed on Form SS-1, Records Tramsmittal and Receipt. Upon
completion of the form and its arrival with the data at the
Institute, they will be delivered to the Data Control Clerk.

Simaiei e iailmyians

Swhi Fogrm Qa 3.2
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{<' Change paragraph 5.1, "Personnel Certification” to read as follows: ;
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‘.'\Qﬁ Personnel performing examinations shall be certified in accordance with ,
&d Y SWRI NOAP ll1-2, Revisican 2, "Procedure for Caertifying Visual Examinacicn |

| \<§§§ Personnel.’’
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This change is required because NQA? 1l=1 has heen superseded by NQAP ll-Z
for visual exaaminacions.
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Visual Examination of Core Spray Sparger Components to be conducted during
the 1981 inservice examination of Pilgrim Station and utilizing SwRI-NDT-
900-2/7 will be affected by this deviation.
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Change paragraph 6.2.2 to read as follows:

A

6.2.2 Resolution

<

Resolution shall be considered adequate when:

(1) The combination of access, lighting, and angles of vision,
either unaided or corrected, can resolve a black line 1/32-inch
wide on an 187% neutral gray card placed on the surface to be
examined, or for the examination of core spray spargers the follow-

ing shall apply;

MANALENR

E0%

|

the intent of NRC Bulletin 80-13 is met such that the limit of
resolution is determined by fine wires of .001", 004", or .006"
nominal diameter superimposed upon the area of interest.

DA
£ 0T
1

.
e

Change paragraph 6.3.1 to read as follows:

Resolution shall be considered adequate when:

(1) The combination of access, lighting and angles or vision, either
unaided or corrected, can resclve a black line 1/32-inch wide on
an 187% neutral grey card placed on the surface to be examined or
in a situation similar to the area to be visually examined, or
for the examination of core spray spargers the following shall
apply:

(2) cthe intent of NRC Bulletir 80-13 is met such that “he limit of
resolution is determined v fine wires of .001", J04", or 206"
qominal diameter superimposed upon the area of interest

' 1 Aeanen CAENGE & Teoeesary Jnd whel | @ wrended 9 Jccomeinf | e  sadiMonel ) eeTs ’
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This deviation is necessary to meet the recuirements of NRC Bulletin 80-13.
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Er
""‘"" e VISUAL EXAMINATION OF MUCLEAR REACTOR INTERNALS

3 LN BY DIRECT OR REMOTE VIEWING

SwRI-NDT-900-2

1.0 PURPOSE

e/ 74

This procedure provides the technical information and detailed steps
required to ensure proper visual examination of nuclear reactor internals,
Y I™ accordance with the applicable ASME Boiler and Pressure Vessel Codes.

cogmazant Duec s

Hlf{ o

|An| 2.0  SCOPE AND APPLICATION
>

Date

Nuclear reactor internals as specified in the applicable SwRI Examina-
Qtsihgion Plan shall be examined visually by direct or remote viewing.

1 | Applicable Documents

The following documents form a part of this procedure, as
applicable:

(1) ASME Boiler and Pressure Vessel Code, Section XI, 1974
Edition, with Addenda through Summer 1975, "Rules for
Inservice Inspection of Nuclear Pover Plant Components.'

¢ o
oA

> f (2) ASME Boiler and Pressure Vessel Code, Section V, 1974
2 |s Edition, with Addenda through Surmer 1975, '"Nondestructive
: ' Examination."
3 \% (3) SwRI Nuclear Quality Assurance Program Manual (NQAPM).
5Nl 3.0 RESPONSIBILITY

(1) The Director of the Department of Engineering Services, Quality

3 E; Assurance Systems and Engineering Division, shall be responsible
. E for the preparation, review, approval, and control of this
procedure,
ol (2) The Manager of the Nuclear Field Services Secticen, Pepartzent of
2 3i Engineering Services, shall be responsible for the implementation
§| of this procedure in accordance with the NQAPM specified in the
‘ g‘ﬁé; applicable SwRI Project Plan.
J |
[Ty
-~
A
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o

I N Commercially available equipment shall be used as required for the per-
N‘ formance of examinations by the techniques described in Paragraphs 6.
and 6.3.

Uate

6.0 EXAMINATION METHOD

6.1 Surface Cleaning

Visual examinations which require clean surfaces or decontamina-
tion for valid interpretation of results shall be preceded by appropriate
cleaning processes.

Coginzant Dwecton
- .|

Examinations may be required where the surface is painted or has
other types of coatings. This shall be permitted if it is determined that
such coatings do not interfere with valid interpretation of results.

' ;;: 6.2 Direct Visual Technigue

Direct visual examination shall be performed by placing the eye
v| within 24 inches and at an angle no less than 30 degrees with the surface to
be examined. Mirrors may be used to improve the angle of vision, and aids
such as magnifving lenses may also be used.

6.2.1 Lighting

In addition to the general lighting, illumination of the area
to be examined shall be provided at right angles and oblique angles to expose
cracks or evidence of corrosion or erosion,

'i’ . Resolution

Resolution shall be considered adequate when the combination of
access, lighting, and angles of vision, either unaided or corrected, can
resolve a black line, 1/32-inch wide, on an 18% neutral grey card placed on
he surface to be examined.

<«
)
3

Techow ol Heview

2
)
Q

{ 6.3 Remote Visual Technique

l

( Remote visual examination may be used when conditions exist

| 1 that do not permit direct visual examination. Remote visual examination may
1 2 3 :

include visual aids such as telescopes, periscopes, borescopes, fiber optics,

Written iy

SwRi Form QA-3-1
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_ﬁ_%:‘s.o RECORDING CRITERIA

2 N

3 AN Visual indications shall be recorded on the "SwRI Visual Examination

~——— Record" and reported to the customer.

The completed "SwRI Visual Examination Record" shall contain, but not
be limited to, the following information:

e |

(1) Identification of the examined part and the extent of the
examination, including surface preparation, if required.

wizant Dwector

Mfw

(2) Method and techniques used in the examination. This shall
include visual aids, if used.

2

Date
-_‘?“

(3) Examination results with location and a description of any
indications.

4

(4) Name and certification level of personnel performing the
examination.

R

(5) Time and date of examination.

Moiage: ol A

EVALUATION

! Evaluation of reportable indications shall be the responsibility

|of the customer, or the customer's representative, in accordance with Article

IWA-3000 of Section XI of the ASME Boiler and Pressure Vessel Code, The

applxcable vear of the Code and Addenda shall be as specified in Paragraph
2.1(1) of this procedure.

Uate
l!

|
|

10 0 RECORDS

Technu & Heview

The customer shall receive copies of documents generated in accor-
dance with this procedure in the examination report.

| = Permanent documents generated in accordance with this procedure shall
Jibe stored and retained as a portion of the examination report. The examina-

| X1 ez : .

»|tion report shall be stored by the Manager of Support Services, Quality
|Assurance Systems and Engineering Division, in the Data Storage Facility for

the period specified by the contractual agreement with the customer,

Lare
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CERTIFICATES OF PERSONNEL QUALIFICATIONS



APPENDIX C

CERTIFICATES OF PERSONNEL QUALIFICATIONS
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Reaves, L. C. 11 C-1

Shimkus, R. P. 111 C-2




SOUTHWEST RESEARCH INSTITUTE
NONDESTRUCTIVE EXAMINATION
STATEMENT OF CERTIFICATION

Maior Fiewd of Stugy _ - 1YS1CS
Ft. Carson School of Aeronautics - 1 yvear

T™he Director of the Department of Engineenny Services, CQuaiity Assurance Systems and Engineenng Omvision, certifies that
Larry C. Reaves waueified asLevel "= in Visus: Testing (VT), categones _V1-L, VT-2,
VT-3, VT-4 Jn accoraance with the requirements of Swil Nuciear Quality Assurance Procedure 11-2, Revesion 2.

Cortifh 3 None ,

Expiranon Date: 10/21/84 ,/5" — 4 7 / /

e 7 o 10001/

" Director, Department >
" T EDUCATION, TRAINING AND EXPERIENCE HISTORY
v

EDUCATION: NAME YEARS DEGREE TRAINING (this method and leved):

Wigh Schoos  Bass H.S. (Ga) 5 GRAD Oate Comepieted: 08/02/79: 10/16/81

A North Georgia College 2 NO Neum 202 12 . __SwRI

| 2/90/78
| Dats Employed by SwRIi: 02/20/78 Pravious NDE expenaence (if used for quanficanon):
| mmbuwcmmm__z___ manths of axpenences in this
Company From T
axamination method on '« date of certfication. Some of the expenence may have None .

Seen accrued umuitaneously with other NDE methods (at least 25% was in this

maethod).

VISUAL ACUITY AND COLOR PERCEPTION

The individual is capadie of reading Jaeger Number | latters at 12 inches, and is capadie of reading Snetien Number 30 letters at a distance of 20
feet, N At iwest ONe eye (USING COrrective (enses (f specrfied Delow) . and can distinguish and aifferentiate contrast Detween colors used in this

method.
Corr. Corr.
Date Asq. Venfied by Qarte Req. Verfied by
| 08/93/81 No Heidi Gutierrez Lig
| Ca
|
|
- MOST AECENT EXAMINATION GRADES CERTIFICATION HISTORY THIS LEVEL ]
!' Scores Wesgnt Date :
— 92.50 .33-1/3 O — 09/04/79
P 87.50 .33-1/3 NN 10/21/81
l as 81.33 .33-1/3 R
= 87.11 1.0 e
Recarttication:

Date: 10/16/81 %? E M/ : Recermfication:

; Responeible Leved it: _Stanlev M. Walker

REMARKS

Swhl Form QA-4290




SOUTHWEST RESEARCH INSTITUTE
NONDESTRUCTIVE EXAMINATION
STATEMENT CF CERTIFICATION

The Vice Premcant. Cuality Assurance Systems and Engineenng Oivision, cermfias tmat Robert P. Shimkus

@ Quaiified a8 Lever (Il in Visual Testing (VT), categones _2t- L, VT-2, VT-3, VT-4
n accordance with the requirements of SwAl Nuciesr Quanty Assurance Procsdure 11-2, Revison 2
Cermficaton Lmitations: | O

09/02/84

Expwaton Date:

- a’éﬁ/j/ﬁ

Signey: ’
Systems and Sngineenng Jivision
EDUCATION AND EXPERIENCE ISTORY |

EDUCATICON: NAME YEARS CEGREE Pravious NCE axgenance f usad *or Juanficanon)
High School Marcellus H.S5. (Mich) 4 GRAD o . o
Adaivonal Michigan State Univ. 4 B8.5. Republic Steel Corp._ 1948 1952

Goodvear Aircraft Corp.1952 1953 |

Craft Metal Fabrictg.Co.1953 1955 ;
Maior Fedot Sugy  Metallurpical Engineering Gqodvear Aerospace Corn.1958 1968 |

L ¥estinghouse Electric a2l 4971

)1/06/20 296

N IS AXAMINANON Method Jn he 2ate of cemAicanon Some of ‘he axDenencs May "ave Jeen ICCIued NIMuitaneousiv mitn stner NOE metnogs at

Jate Emolaved oy SwAl The NdIvidual Nas Dsen Credited with it east TONtNY Of axgensncs

aast J5% ~as 0 s metnoa)

VISUAL ACUITY AND COLCR PERCEPTION

The individual (3 capatie of "eacing .aeger Numoer | atters at |2 nches. and 3 c30abie of "eeing Sneden Numoer 30 (atters at 3 cistance of 20 ‘set, n

a1 /eAST ONe ve (UsING correcTive lenses f soecified Deow!. ANG Can QiSTNGUISN aNd differentiate cCONras? Detween COIOrS used N Nis Method.

|
Carr Carr !
Jate Aeq. /enfied by Qate Req. Jantied oy i
0/03/80 Yes Heidi Gutierrez lg g
9/23/81  Yes  Heidi Gutierrez 4/% ?
g i.
MOST FECENT SCAMINATICN GRACES ' SEATIFICATION =ISTORY ™S LIVEL
Scores Negnt : Cate !
Senms 38.05 j-j ' mual Carmficanon: 01/02/'4 |
Soscifie: 92.22 0.5 | SR 01/02/77 j
o N/A N/A | G 01/02/80
2 omooste 90.14 1.0 e 09/02/81
) /-7 ‘ Aecarnfication:
cate 03.13/8 2 -, Lt ' Aecernficanon:
~ -
Resoonsidie Leves gUrZenheiser '

yan

AEMARKS
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APPENDIX D

FIELD MEMORANDUM TO BECo AS AMENDED AFTER
REVIEWING COMPUTER-ENHANCED PHOTOGRAPHS



TO:

DATE:

FROM:

APPENDIX D

FIELD MEMORANDUM TO BECo AS AMENDED AFTER
REVIEWING COMPUTER-ENHANCED PHOTOGRAPHS

Frank Famulari
Boston Edison Company
Pilgrim Station

9 Dctober 1981

R. P. Shimkus
SwRI

SUBJECT: Preliminary Report of 1981 Remote Visual Examination of the Pilgrim

1.0

Nuclear Reactor Core Spray Piping and Spargers
SCOPE

Perform a remote visual examination of the subject reactor component.

The examination is to meet ASME SEction XI Item Bl.l5 and Category B=N=l.
In addition, the examination is to address the NRC Bulletin 80-13
requirement for a visual resolution of a l-mil wire placed in the
examination area.

EXAMINATION

The examination was performed in accordance with the Southwest Research
Institute (SwRI) Examination Plan prepared for Project 17-6676 (81-BEC-
PPS~1-1-0) approved by Boston Edison Company (BECo). The resulting data
was evaluated by the writer, a Level III visual examiner qualified by
experience and written examination. Reexamination and surface cleaning
was accomplished as considered necessary for indication resolution.

EXAMINATION RESULTS

3.1 Resolution of 1980 examination indications on Lower Sparger

3.1.1 "B" sparger, nozzle 40B. 1980 examination showed HAZ
linear indications (see Figure 1). The 1981 examination
resnlved these as resulting from grinding to remove weld
undercut (see Tape 10). The 1980 examination equipment did
not permit viewing the indications from the nearly vertical
position. The resulting oblique lighting cast a sharp nar=-
row shadow (linear indication).

3.1.2 “B" sparger, nozzle 413, see Figure 2. Same as 3J.l.l.

3.1.3 345° Header-to-sparger pipe weld and area out to nozzle 25
on the “B" system. The 1980 examination showed many linear
indications (see Figure 3). The 1981 examination exhibits
the same characteristics as in 1980 (see Tape 8 count 330~
413 and tapes 9 and 10). There is no continuous crack=
like indication extending from over the top of the sparger

D=1



ine line appears
he weld is '
than the > 1 ' jou [ normally be
sidered significant

have been

15° Header, "A" Sparger, -

r indi

cation observed during tl! 3 cam { n und using

computer enhancement teci e | ire 3). It appears
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3
no indication that the c ) L1 upper

juadrant.

The transverse indicati

rh A
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tape 8, count 413=453).
have no depth when viewed

from header-to-sparger
examination showed a linear

cally downward from an arc strik
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N 4
NO Lline
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mechanical marxk, an me oIl

ne area, B  header-to-pip ld 2 0 nozzle 25B was deter-
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ippear in the upper 11 t ) be prese in the lower

juadrant. This area has stabili i with ) crack propagation and
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\ 4 inm
further area degradation

zation -ract reported
inancemenc
jownward




' indication that the crack extended into the visible upper quadrant. This
crack appears to have stabilized and further degradation is not expected.

S A ke
R. P. Shimkus

Technical Consultant
Southwest Research Institute
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FIGURE 5. "A" HEADER 30° SIDE
1980 CONDITION
1981 INDICATION NOT FOUND

Pipe
e [ ndication

FIGURE 6. "A" SPARGER 8"-12" ON 270° SIDE OF HEADER
1980 CONDITION
1981 CONDITION IS THE SAME. RESOLVED AS MECHANICAL MARK.

FIGURE 7. '"C" HEADER 270° SIDE
1980 CONDITION
1981 INDICATION NOT FOUND BEFORE OR
AFTER WIRE BRUSHING
Arc Sctrike

Indicaction




APPENDIX E

REFERENCE SHEETS RELATING 1980 TO 1981
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Figqure A-2

- DR W e

1981 Enhancement of Same Area
Shown on Figure A-1.

Fiqure A-1

Fiqure A-3

APTECH ENCgRERING
senvnces‘.
795 SAN ANTONIO ROAD
PALO ALYO, CALIFORNIA %4303

1981 Original of "A" Juncture
Box. Indication in HAZ Appears
to Start From Arc Strike Mark at
About 5 o'clock and Runs to

4 o'clock.

1981 Enhancement and Expansion
(4x) of Fiqure A-2.



APTECH ENZ ERING
SERVIC C.
795 SAN ANTONIO ROAD
PALO ALTO, CALIFORNIA 94303

Figure B-1 1981 Original of Nozzle 41B. Figure B-2 1981 Enhancement of Same Area Shown
Camera Looking Down (Almost on Figure B-1. Possible Crack
Vertical). Indication in HAZ Along Fillet Weld
Toe From About 4 o'clock to 5 o'clock
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‘ BOSTON | .e COMPANY
PILGRIM NUCL POWER STATION

C S SUMMARY OF CORE SPRAY SPARGER INDICATIONS

AS NOTED DURING VISUAL EXAMINATION

REPORT OF
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BOSTON T N COMPANY
C S PILGRIM NU POWER STATION

SUMMARY OF CORE SPRAY SPARGER INDICATIONS
AS NOTED DURING VISUAL EXAMINATION
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CIS ‘ BOSTON F.x..' COMPANY

PILGRIM NUCLEAR POWEL STATION
SUMMARY OF CORE SPRAY SPAKGER INDICATIONS
AS NOTED DURING VISUAL EXAMINATION

REPORT __ OF
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