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1.0 INTRODUCTION

In May and June 1983, an NRC Construction Assessment Team (CAT) reviewed
Quality Class II/Seismic Category I (QCII/SCI) pipe supports at Washington
Public Power Supply System's (Supply System) WNP-2. A QCII/SCI pipe
support at WNP-2 is defined as a QCII pipe support on piping classified as
QCII/SCI in the same room or building where QCI components are located.
The CAT team compared as-installed pipe supports to the latest issued
drawings. During this review, discrepancies were found and the CAT team
noted that these discrepancies occurred at a higher rate and appeared to be
more significant than those found during the CAT team's review of Quality
Class I pipe supports. As part of the Supply System's program to resolve
QCII/SCI concerns, Stone & Webster Engineering Corporation (SWEC) was
contracted to perform a third party engineering inspection and evaluation
of a sample of QCII/SCI large bore pipe supports at WNP-2.

2 .
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2.0 CONCLUSION

The QCiI/SCI pipe supports reviewed by SWEC at WNP-2 meet the requirements
of Regulatory Guide 1.29. All deviations found during the SWEC review were
determined not to have a significant effect on the structural integrity of
the supports. Therefore, it is reasonable to assume that sufficient design
margin exists to account for deviations between the as-designed and
as-installed condition and that these supports adequately meet the
requirements of Regulatory Guide 1.29.
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3.0 SWEC PROGRAM

SWEC performed an independent third-party review of a sample of QCII/SCI
large bore pipe supports consisting of two parts:

1. Sample selection and physical inspection of 60 large bore pipe
supports. Sections 3.1 and 3.2 of this report provide details for
the sample selection and inspection.

2 Ergineering evaluation of deviations found during the physical
inspection. Section 2.3 of this report provides details for the
evaluation of deviations.

SWEC's inspection compared as-installed conditions to the latest pipe
support drawing. Only supports which had not been "final as-built" were
selected.

SWEC primarily employed the samre procedure (WRO-01, Attachment C) and
personnel, with respect to inspections and evaluations, used for a similar
recently completed task involving QC 1 supports at WNP-2. It was not in
SWEC's scope of work to re-perform work done by others or to review the
basis of the criginal design.

3.1 Sample

The sample was taken from the Burns & Roe, Inc. (BRI) Data Base RPE Hanger
Status Report dated August 25, 1903 titled “QC 2 and SC . Sorted bv Mark
No." This list was first marked up by Bechtel indicating which QCII/SCI
supports would be final as-built. From the remaining supports, SWEC
randomly picked 60 large bore pipe supports by system. A listing by system
of the supports selected is shown in Attachment A. A list of all pipe
supports inspected, along with the inspection results, is shown in
Attachment B. The sample differed from that for QC I pipe supports as
delineated in Attachment C.

3.2 Inspection

Inspections were performed using the same criteria and procedure used
Jduring 3WEC's effort on GC I pipe supports. This procedure, WR0-01, is
shown in Attachment C. Each pipe support was inspected for 17 attributes;
the attributes selected for pipe support inspection were primarily those
associated with the structural integrity of the support. The results of
the inspections by attribute are shown in Attachment B.

3.3 Evaluations
If during the inspection an attribute was determined to be outside the
tolerances established in Attachment C, it was marked as a deviation aud

evaluated. If the engineer on the inspection team could determine that the
deviation did not affect the structural integrity of the support, it was

4 .
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documented on the inspection form as acceptable. If the inspection team
could not determine a disposition of the evaluation, it was referred to an
Evaluation Group. The evaluation group then reviewed the deviation against
the criteria in Section 5.5 of Attachment C with the clarifications listed
in this section. When the effect of a deviation on the structural
integrity of support could be accepted with calculations, it was so
documen*ed.

The basis for acceptance of the effect of a deviation on the structural
integrity of a support was either by referencing existing design
calculacions or by performing calculations based on existing load data
provided by Burns & Roe Inc. or Gilbert Commonwealth. Generic acceptance
of the effects of deviations was also used where the Supply System has
shown that those deviations will be systematically remedied. The details
of thess types of bases for acceptance arc shown in Attachment C, Section
5.5, with the clarifications listed below.

1. The judgement as to the correctness of support loads used in the
evaluations was based on the "status as-built" documents, since no
"final as-built" documentation was prepared for the supports
inspected.

e When a calculation was performed, results from the maximum load
condition were compared to the project faulted allowable stresses
and loads for QCII/SCI.

< Only AWS/AISC minimal fillet weld generic acceptance, as shown in
Section 5.5 of Attachment C, was used for deviations found in
QCII/SCI. All other generic acceptance criteria shown do not
apply.

The results of the evaluations are given in Section 4.0.
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WRO=Q1 Pa

nevision

{his document dJdefines the scope, organiza

employed by SWEC in performing WRO=01,

Evaluation Quality Class I (QCI) of Pipe
INTRODUCTION

NN TAITTR Y

DEFINITIONS

tone & Webster Engin sorporation
System - Washin ublic Power Supply System
All in associate with the inspection o¢of an
individ: ip support including as~built drawing and
checklist.

Final Data Package - All information associated with the inspection and
evaluation of an individual pipe suppict or 1]
bore pipe inclu signed checklist tcgether

| ttachments, and calculations as
required.

In May and June of 1983, the NRC Construction
eviewed the Supply System pipe support as-built
‘mp;emented by th Supply System contractor.

iscrepancles between as-<built documentation
configurations were discovered. AS a result,
review 1is Deing made. This procedure addresses
party review concerning engineering inspection
supports.

. -

2.3 LIMITATIONS

work done by others,

the basis o iginal d ! SWEC work will be limited

ompa‘-ng as-installe i as-built drawings.

The following describes ti ur r . the steps to be
taken if discrepancies ' '

3.0 GENERAL PROCEDUR

SWEC will perform -n jocument an * ri inspection and qualification
of a representative sample ] lp upports installed

Supply System - Unit #2 ' 11]

inspection of the pipe supports by

The installation will be evaluated

as-builts, specifications, ete

engineering attributes

will be noted

judgment and/or
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Vn=-site inspection and evaluation of the pipe support installation will be

performed by a Project Team reporting to the SWEC Project ZIngineer at the
WNP-2 site. The :rc;ec: leam will identify acceptable supports, document

and evaluate deviations, track daily progress and update the computerized
database.

inspection will be performed by teams consisting of two engineers or one
engineer and one designer. Where convenient one engineer or one designer
may perform an inspection. The Inspection Team will evaluate devi a.;,“s as
discussed in Section 5.5.1. The balance of the deviations as discussed in
5.2 will be evaluated by an Evaluation Group. computer tracking and
rend anarysis will be a function of the Evaluation group.

Project Engineer will work closely with
s of the review program are met sat

n ot

isfactorily.

SWEC will perform a detailed inspection of 15% of the QC a
supports, together with 153 of the QC 1 small bore piping an
upports, including small bore unique supports. No larg P

be inspected

“3
™

are 2270 large bore QC 1 pipe supports on this project. 15% equals
pports. There are 73 1

£
O OO0
L

isometrics. e are 268 small bore unique
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pports and piping to be inspected shall be randomly selected from th
computer listing of as-built drawings by start-up system. The

= 3
. ®
cr

w 3
o
0O
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initial random selection will be adjusted to assure a sampling of support
type and size.

1 2OTTOAN

g 5 NATA ~
Je & DATA COLLECTIO

A separate data pacxage will be assembled for each pipe support or pipe
that must be inspected. This package will consist 2f:

1. An engineering review checklist (Attachment A or B).
2. A 20py of the as-built pipe support sketch or isometric drawi

(the as-built docum1t is a marked-up issue of th issued
construction document).

S  od - > o _ E & »
SWEC will use Bechtel-controlled files to determine the latest document

+ 1 -~ “ ~ o - ~ ~ o ~ o -~
record. vOplesS Ol required gocuments will be requested from Site Document
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TRAINING

Showr: below i3 the trainirg

\ 4 o 3 1
task. A training record will

"History
Bechtel
construction.

"Weld Measurement",
System,

"Implementation the SWEC Checklist, Tolerances and
Guidelines", \ by Mr. Paul Hector of SWEC.

Plant familiarization tour, escorted by Mr.
Construction.

5.4 SUPPORT INSPECTIO

Each inspection team will on=-si inspections of assigne
supports and isometrics wil i ch installation
support design documents of 1 o ! ily those :imensi:ns

-

.0 the structural adequacy support will be checked.

attribute will be checked under the appropriate column at the tia
pec.-wn, indicating whether the attribute is not applicable

table (A), or is a deviation (D).

deviation 1s an attribute ch falls outsid the
in Attachments D and

Any deviation will be
in other appropriate
package.

if the deviation is not ( than the
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B o T A B AT A A
DEVIATION EVALUATION

The cited deviations will fall int
evaluated immediately by the inspection team
more detailed evaluation by the Evaluatio

When the evaluation « deviation 1s Dbased on the support

support loads, ] or must first judge :ne adequacy

since they are on pre-as-built construction document

of the support loads will be judged by a review sf the 3 uil isouetA;:s

and applicable support drawings considering piping configuration, support
location, and support type. [ 'udgment cannot De made on the support
oad without a computer is, than notification will be

made to the Supply System through t Engineer. A deviation can b

accepted by referencing a Burns and Roe \B&n; calculation or performing a
detailed calculation using B&R supplied loading data. Allowable stresses,
loads, losiing combinations, etc., are those currently usea for the WNP=2
Project.

effect of a deviation on the structural integ"::y of a support
be Jjudged acceptable if that eviatio will

programmatically or referenced to a document which covers
level. Types of these deviacions and their basis for acceptance
below.

AF3/AISC Minimum Fillet Weld Criteria - WPPSS

Interoffice memorandum No. SS2-PE-83-138 dated 5/26/83
Inserra to R.T. Johnsen titled "Fillet Welds Not Veeb;:g
D1.1 or AISC Minimum Size Requirements to Avoid Weld Cracking
NRC Open item 79-06-Q1",

Spring and Snubber
1 "Ad jutment and
SLT-S305.0

"Visual Examination

S
B

Missing Parts,
Close Clearance
"Visual Examinatio

Small Bore Support
specifically

it is assumed that
based on RFI No.

The inspection team may
an engineering standpoint
nnort i B e

pipe support calculation, or ) comparisor iltn another calculation

up
design standard.
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A copy final data package and
the qup‘/ U\/Stem at the

The results of the inspection and eng
°HIS database by the Evaluation Group.

COMPUTERIZED DATA MANAGEMENT

A data entry coordinator will update the database daily to incorporate
results of the previous day's inspection and/or calculations.

SAMPLE ZIZE AND TRENDING
Sample Size

's position that 15 percent is an adequate sample size if
this program indicate that the quality of the installations

rther sampling will only be done with the express agreement of
ystem.

Various sizes and types of supports from each system shall be adequately
sampled.

evaluated

DOCUMENTATION

A copy of 1] inal data packages and applicable calculations
transmitted Supply System. The original document will

in a file b OWE The computerized progress reports and data base
maintained ] and provided to the Supply System at its requ
copy of all calculations produced to sunstant;a:e actions
will be turn to the Supply System at th

All judgments d calculations
Supply System af ' completion of
items will be id if'} and referenced
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HARGER DRAWING NO. ) INSPECTION TEAM  |LEGEND:

|A - ACCEPTABLE

ID - DEVIATION EXISTS
IN/A - NOT APPLICABLE

CHANGE DOCUMENT

CHECKLIST ITEMS COMMENTS

General

Support Location

Supnort Orientation

Catalog Items

Close Clearance Gaps

Support Structure

A. Critical Dimensions

B. Member Sizes, Structural Plates

Struts and Snubbers

A. Pin to Pin Dimensions, Snubber Setting

B. Paddle-Pin Assembly Connections

Baseplates

A. Plate & Gusset Sizes

Bolt Size & Type

Bolt Hole Spacing

Attachment Location

Bolt Spacing to Adjacent Inserts

Lugs - Bearing Surface

Welding

A. Size, Length, Quality

B. Symbols

i<

Miscellaneous (Specify)




ATTACHMENT A - SUPPORT CHECKLIST(continued)

Results of Evaluation:

No deviations noted.

Deviations evaluated as acceptable by inspection team.

Deviations require further evaluation.

Signature

isposition of deviations subject to further evaluaticna:

Signature




Revision B
ATTACHMENT B - ISOMETRIC CHECKLIST

REV. INSPECTION TEAM | LEGEND:
|A - ACCEPTABLE

|D - DEVIATION EXISTS
'hwa - NOT APPLICABLE

CHANGE DOCUMENT

| status |

CHECKLIST ITEMS ‘ I ' ‘
N/A AlD

General

A. Pipe Size

Piping Location

Piping Dimensions

D. Wall Penetrations/Clearances

Fittings & Components

A. Elbows

Tees

Valves

Reducers

Flanges

Couplings

Other Equipment

Fillet Weld Size Socket Connections

Miscellaneous (Specify)

NOTE: Support data verified on support review checklists




Revision 3

ATTACHMEHWT B - ISOMETRIC CHECKLIST (continued)

Results of Evaluation:

No deviations noted.

Deviations evazluated as acceptable by inspection

Deviations

require further evaluation.

Signature

isposition of deviations subject to further evaluation:

Signature



Revision B

ATTACHMENT C

INSPECTION AND EVALUATION GUIDELINE - ACTIVITY SEQUENCE

INSPECTION SEQUENCE

A sunport or isometric is assigred to inspection team and reccorded
in the actirzity log.

The inspectiocn team compares the 'as installed' (field) condition
with the as-ouilt revision of the sketch.

Deviations outside the SWEC tolerances are clearly detailed on the
checklist, a mark-up of the sketch, or an added sketch as required.

Those deviations which can be judged acceptable by the inspecteor with
a minimum of evaluation are listed with a brief explanation of %he
basis for judgement under 'deviations evaluated as acceptable by
inspection team'.

Those deviations which require more extensive analysis to evaluate
are listed under 'deviations subject to further evaluation'

The checklist is signed and dated by the engineer/inspector and
submitted to the inspection task engineer.

After review by the inspection task engineer, the checklist
inforez*ion is recorded in the PHIS databzse and refiled.

EVALUATION SEQUENCE

The log is reviewed for supports or isometrics requiring further
evaluation. The data packages are pulled from the files and a
cursory review is performed to determine if Burns and Roe
calculations are required.

Data packages are signed out to an analyst and log and data base are
updated.

Following an analysis the evaluations are rcuted to a reviewer.
Reviewed evaluationus are separated into categories based on their

final disposition. The log and data base are then updated and th
data packages returned to files.

STONE & WEBSTER A




UIDELINE

ECKA.‘.. L
ZTCM ATTRIBUTE DESCRIPTION/TOLERANCE

1A SUPPORT LOC
Hanger location to be checked with respect to work points on the
piping using the as-built isometric as a reference.

] pipe 0.D.
Tolerance: +rarger of 2 or 2"

SUPPORT ORIENTATION

Compare the as-installed with that indicated on the as-built.
Tolerance: +5°

CATALOG ITEMS (Including snubber and strut sizes).
Ensure that installed items match catalog, data and bill of
materials.

Close clearance gaps (in the restrained dire
Measure gaps between restraining members or
surface/lugs.

Tolerance: 1. Where individual gaps = 1" on the drawings, then
16

i pa

- %= total gap =

32

Where total gap = sum of gaps in any restrained
direction

2. Deadweight restraint - 0 gap specified.
No tolerance

3+ Other gaps: + —."
32

CRITICAL DIMENSIONS

Structural dimensions (not to
Tolerance: Dims < 5" - +10%

Dims 2> 5" - larger of

MEMBER SIZES, STRUCTURAL PLATES
Not to include Base R's, gusset s or lugs.
k +1"
Plate tolerance: Thickness *4§ = -0". Cut dimensions T4
Member sizes outside dims, nominal -9
Wall thickness -0, +no limit

STONE & WeBSTER A




ATTACHMENT D (CONT'D)

SUPPORT INSPECTION GUIDFLINE

CHECKLIST
ITEM ATTRIBUTE DESCRIPTION/TOLERANCE

3A STRUT/SNUBBER PIN TO PIN, UBBER SETTINGS
Tolerance: Pin to pin - -no limit
Snubtcer cold set X r

PADDLE-PIN CONNECTIONS
Inspection for compliance
Section 15R, exhib’t 5.%

BASEPLATE AND GUSSETT SIZES
Tolerance: Same as 2B

BOLT SIZE AND TYPE
Verify visible characteristics.
BOLT HOLE SPACING

Tolerance: Spaciag +

in

"y

Edge distance + %"

ATTACHMENT LOCATIO
Tolerance: + Y o
4

SPACING TO ADJACENT
Min. spacing =

edge distance

LUGS, BEARING SURFACE
Tolerance: Lug dims: Thickness + -

~ 2 "
Cut sizes + %

Bearing surface: Min. of point contact between lug and
restraint required withir shaded area of figure A.
specification Sect. 15R - Procurement, Fabrication, and
Supports W.0. 2808 Washington Public Power Supply System
t No. 2 approval date Nov. 12, 1980.
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ATTACHMENT D (CONT'D;

UPPORT INSPECTION GUIDELINE

-

CHECKLIST

ITEM ATTRIBUTE DESCRIPTION/TOLERANCE
BA & WELDING SIZE AND LENGTH, SYMBOLS
6B Tolerunce weld size +no limit, <0

Weld length +no limit
-10%

Symbols and measurement criteria per 'as-built program' presentatic
by L. Cantin and printed handout from that presentation.

MISCELLANEOQUS

Include any deviations from the as-built not directly addressed in
other attribute categories.

STONL & WessSTLR A




ATTACHMENT E

mEIT™D

JU~«C.~-JL

CHECKLIST
:TEM HIBUTM D&SC.’\ ?A‘V /

PIPE SIZE - QUTSIDE DIAMETER
Tolerance: Use nominal dimension

PIPING LOCATIO

Report only gross locati

PIPING FABRICATION DIMENSIONS
Tolerance: +2"

WALL PENETRATIONS/CLEARANCES
Measure pipe 0.D. to penetration I.D.

b | " [ 4
Tolerance: + 1" (dim. < 2v)

ELBOWS

Check type - butt weld, socket, bend, threaded

Check radius - short, long, 5D, and arc length

(NOTE: Radius of pipe bends are 5 times the normal pipe
diameter unless otherwise noted.)

TEES
Check type - butt weld, socket, threaded, etc., as indicated on
Bill of Material.

VALVES: CHECK THE FOLLOWING ITEMS:

Type (gate, globe, check) and pressure rating.
Operator type (manual, air, motor) and orientation.
End to end dimension and type (socket, butt, threaded).

W N e
.

REDUCERS
Check type (concentric

FLANGES
Check type and rating.

COUPL:NGS
type and rating.

EQUIPMENT (STRAI
to tch equ;pme.: v Bill of Material.
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ATTACHMENT E (CONT'D)

ISOMETRIC INSPECTION GUIDELINE

ATTRIBUTE DESCRIPTION/TOLZERANCE

FILLET WELD SIZE - SOCKET CONNECTIONS
Check fillet size vs. *pxng spec.

MISCELLANEQUS
List deviaticns and concerns not identified by previous
au .Dl.u.e \.Auesor eS-
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REVISION
PAGE X OF

ATTACHMENT F - CALCULATION FORM
EVALUATION OF SUPPORT NO.

ISOMETRIC NO.

REFERENCES

PREPARER:

REVIEWER:




