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October 26, 1983
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Mr. J. B. Martin

Regional Administrator

U.S. Nuclear Regulatory Commission
Region V

1450 Maria Lane, Suite 210

Walnut Creek, CA 94596

Subject : NUCLEAR PROJECT 2
NRC INSPECTION REPORT 50-397/83-38 NOTICE OF VIOLATION

Reference : (a) Meeting with NRC on October 14, 1983, in
Bethesda, Maryland

Attachments 1 and 2 are transmitted herewith in response to a request
made by Mr. R. T. Dodds at reference (a).

Attachment 1 is a response to NRC Inspection Item 83-38/02, Quality
Class I - As-Built Program, provided to the Resident Inspector at WNP-2.

Attachment 2 contains representative calculations, including some worst
case conditions, performed by Stone and Webster during their performance
of a third-party assessment of QCI and QCII/Seismic I as-builts for WNP-2.

If you have any questions or desire further information, please contact
Hugh Crisp at (509) 377-2522, extension 4661.
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[Report No. 1 83-38/02
|paragraph §.b Type For Further Information: Responsibility
R Tt - Unresolved H. Boarder x 6840 Bechtel Engineering/
l epor €] 8-30-83 D. Cosgrove x 6826 BRI Engineering
ITEM DESCRIPTION ITEM STATUS
5.b Mechanical Construction - (2.) Quality Class I - As-Built
Program Does Not Successfully Provide Identification of ~ | As of 9-21-83:
Discrepancies ic
Corrective action for this inspection item encompasses
The adequacy and accuracy of the piping/support as-built three programs.
program had been challenged by NRC regional inspectors,
and licensee corrective actions taken as discussed in NRC 0 Evaluation of the as-built program to determine
inspection report number 50-397/83-05 paragraphs 5, 6.a, the causes of the deficiencies and provide a generic
6.d and 6.e. The licensee's actions had included identi- fix to prevent recurrence.
fication, training, testing, and certification of
personnel authorized to perform field as-built drawing 0 Implementation of an as-built reverification program to
updating; checking of results of individual as-built evaluate both the NRC CAT inspection sample and an ex-
engineers; audits of program performance; and feedback tended sample reinspection performed by the Supply
to management and individuals. Work done prior to the System.
updated program was sampled for each individual who did
such work, and re-performance of the as-builts was 0 Assignment of a third party group of engineers to
scheduled for cases where the sample showed unacceptable perform an independent assessment of the as-built
discrepancies. Reasonable management attention appeared program.
to have been applied to assure adequate performance
accuracy by the as-built engineers. Audit results for 1. The evaluation of the as-built program identified
program implementation did not reveal significant errors. five general causes (areas) for the deficiencies
identified by the CAT Inspection. A synopsis of
In Table [11-2 and 111-5 of inspection report 50-397/83-29 this evaluation and corrective action taken is
the NRC CAT inspectors identified several discrepancies documented in the Supply System "As-Builting -
between the as-installed piping supports versus the Quality Class I Pipe Support" Summary .
latest as-built drawings. For thirty Bechtel large bore
and Gilbert-Commonwealth small bore pipe supports checked: | 2. The as-built reverification program has been
five incorrect dimensions (large bore as-builts RHR-415, completed. A summary of this program and the
RHR-563, LPCS-28; and small bore as-builts SLC-4474-11 corrective actions taken is documented in the
and D0-2533-2); two cases of undersize large bore support Supply System "As-Builting - Quality Class I
material (RCIC-21 and RCIC-952N); four undersize large Large Bore As-Built Program Evaluation" Report.
bore support welds (RHR-465 and LPCS-28); two large bore
support concrete anchor problems (HPCS-16 and RHR-563);
and an incorrect material piece heat number on a large
bore support (RCIC-952N). For piping isometrics, five of
89 dimensions appeared to have been incorrectly shown on
the as-built drawings.
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eport No. <83-38/02
lParagraph 5.b LT

R :
[ eport Dateﬂ e
ITEM DESCRIPTION ITEM STATUS
The CAT findings show some weakness in performance by 3.

The third-party review determined that the project

QCI as-built program is acceptable and meets the needs
qf the Project. This review is documented in the
Stone & Hgbster "Engineering Inspection and Evaluation
of QC-1 Pipe Supports and Small Bore Piping" Report.

Bechtel and Gilbert-Commonwealth field engineering person-
nel, in spite of Bechtel management efforts to obtain
accurate work. Additional management action appears nec-
essary to ascertain sufficient accuracy of prior and future
as-built drawings. Such action appears to have been
promptly initiated by the Supply System to resolve this
matter, including assignment of a third party group of
engineers to assess the as-built situation independently
of Bechtel. (Unresolved items 397/83-38-02)

See Attachment 1 “Tables 111-2 and 111-5 of NRC Report
83-29.
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09/08/83

AS-BUILTING - QUALITY CLASS I PIPE SUPPIRTS

DESCRIPTION OF CONCERN

The NRC CAT inspected 30 pipe supports at WNP-2. This inspection
identified errors or deficiencies in the previously compiled as-built
information made by the constructor in 12 of the 30 pipe supports.

Also, an additional or extended sample of 72 pipe supports was inspected
by the Project Quality Assurance organization. This review also
identified errors or deficiencies in the construction as-builting
process. The NRC CAT concluded that the constructors "as-buiit"
program, while identifying a number of hardware deficiencies, does not
appear to be completely effective in that the NRC CAT findings and site
sample findings indicate that additional deficiencies exist, some of

which are considered significant to the NRC CAT.

The NRC CAT concerns with the project as-built program covers five

general areas:

A. Measurement and recording errors made in identifying potential
hardware deficiencies during the constructors walkdown inspection

and preparation of as-built drawinags.

B. Interpretation errors made in identifying potential hardware

deficiencies during the constructors comparison of the QC [ hanger



g,

as-built deviations from the design using the allowable

construction tolerances in Burns and Roe (8RI) drawing H-501.

Exclusion of pipe supports categorized as Supply System Quality

Class II, Seismic Category I from the project as-built program.

The location of ASME-NF/AISC code jurisdictiona! boundaries.

Exclusion of pipe whip restraints from the as-built program.

PROGRAM TO RESOLVE CONCERNS

Measurement and Recording Errors

The purpose of as-builting pipe supports and restraints is to
assure that the "as-built" installations are within the design
envelope as required by NRC [ & E Bulletin 79-14. This is
accomplished by the constructor performing actual in-situ
measurements of specific attributes of the installation and
reporting the results to the A/E when the as-installed attribute
exceeds a specific value (or tolerance). Specific attributes that
require inspection and measurement to assure that the installations

are within the design envelope include:

o Pipe run geometry
o Valve type, size and location
o Valve operator type and orientation

o Size, type and location of other concentrated weights
2



0 Pipe support (hanger) type, location, orientation, size,

and general assembly details.

To meet these requirements, it is not regquired that measurements be
taken and/or recorded for all attributes associated with a piping
system and its supports, nor is it necessary that all attributes
need be measured to the same degree of accuracy. Accordingly, the

A/E must specify:
1) Those attributes that require in-situ measurement
2) Thoéé measurements that require reccrding

3) The measurement accuracy required for each type of

attribute

4) Deviations from design that are required to be identified

to the A/E for reconciliation with the design.

At the time of the NRC CAT inspection, the A/E had specified
measurement and submittal requirements. Upcn post NRC CAT
inspection review of these specification requirements, it was
determined that these requirements were causing implementation
anomolies. As a result, the specification requirements in these

areas were changed to:

1) Consolidate all as-built program requirements into one

section in the specification (previously the as-built
3




requirements were scattered throughout many sections of the

specification)

2) Delineate the deficiency submittal to the A/E requirements

in more detail

3) Better specify measurement tolerances that are consistent
with the ability of the constructor to measure the
attribute with a high degree of repeatability while
assuring the precision required by the A/E for various
categories of attributes.

In addition, a detailed engineering evaluation was made of QC I
hanger measurement, recording and interpretation errors (See
Section B, Interpretation Errors). This evaluation was made by
Bechtel Engineering personne! from San Francisco who were
independent from the project and experienced in evaluation of as-
built deviations. This evaluation consisted of developing
criteria consistent with code, specification, and [ & E Bulletin
79-14 requirements, determination of the :ffect of each deviation
identified in the NRC CAT and site QA samples on the design on a
case-by-case basis, and consideration of the generic impact of the

deviations.

This evaluation is attached. The evaluation was reviewed and
compiled by Bechtel Engineering at the WNP-2 site and was reviewed
and approved by Burns and Roe. The evaluation results can be

briefly summarized as follows:
4



o0 None of the deviations (measurement, recording and
interpretation) impact the design, function, or operability

of the specific hanger

o Some of the items noted in the evaluation are of a concern
generically because of their potential impact on the

function of the hanger. These items are:

- Coldset of snubbers - snubber/strut pin-to-pin
dimensions
- Offsets in rods, struts and snubbers

- Clearances/gaps in box-type hangers.

All of these items of concerns are hanger attributes that are
subject to change over time due to hanger set and balancing,
ambient temperature changes, thermal shakedown, system operation,
etc. Because of this, these items are rechecked by the startup
organization, arter the constructors as-built program is complete,
as part of the WNP-2 Section XI preservice inspection program. The
evaluation also identified cases of loose nuts, missing bolting
locking devices, and missing washers. These items are not items
that need be as-built, but their instailation may be critical.

This general item is being addressed as part of a project

corrective action program dealing with bolting and fasteners,



Interpretation Errors

The NRC CAT identified that errors were being made in not

identifying hardware discrepancies when the constructor evaluated

as-built deficiencies against the allowable construction tolerances

in Burns and Roe drawing H-501. To resolve this concern and to

minimize the interpretation errors:

1)

3)

The A/E defined in greater detail the requirements as to
which as-built measurements need to be reviewed by
constructor against drawing H-501 prior to submittal to the

A/E n'.’

Orawing H-501 was revised by the A/E to clarify specific

details that were being misinterpreted.

The constructor re-reviewed all hanger as-built
measurements required by the A/E to be reviewed against
H-501 prior to submittal and corrected the errors made
during previous reviews. The constructor's field engineers
chosen for this task were experienced at making these

evaluations and were specifically retrained for this task.

The process was independently audited by a Bechtel San
Francisco Engineering Staff senior engineer experienced in

design requirements.



5) An engineering evaluation was made of all interpretation
errors identified in the NRC CAT sample. None of the
errors were found to impact the design, function or

operability of the specific hanger.

Exclusion of Pipe Supports Categorized as Supply System Quality

Class II, Seismic Category I From the Project As-Built Program

The NRC CAT concern is essentially the same as NRC resolved item
83-05/05. The root issue was whether or not pipe supports on non-
safety related piping which would otherwise be classifed Non-
Seismic Cateabry I, but whose failure could reduce the functioning
of items important to safety (Seismic Category I) are to be as-
built under the requirements of USNRC [ & E Bulletin 79-14, Letter
6G02-83-622 to NRC Region VI, dated July 15, 1983, transmitted the
Supply Systems' position with respect to this issue. The issue was
subsequently closed and the position that [ & E Bulletin 79-14 does
not apply to this category of piping and supports therefore

accepted.

The Location of ASME-NF/AISC Code Jurisdictional Boundarie:

The projects response to this issue is being addressed in responses
to NRC Notice of Deviation 83-22 (Item 82-18/02) as contained in
the Supply System letter G02-83-701 to the NRC Region V, dated

August 5, 1983, and in response to NRC NRR question 110.44.
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Exclusion of Pipe Whip Restraints From the As-Built Program

Burns and Roe Engineering will (as part of their final pipe break
and missile hazards in-situ walkdown) measure, record, and
reconcile with the design all as-built locations of pipe whip
restraints with respect to the piping. This is being done even
though a sampling demonstrated that the locations of pipe whip
restraints are located within a reasonable tolerance of their
design location, that the restraints are demonstrated to be
conservatively designed, and that no code, specification or
requlatory requirement exists to require that these items be

as-built reconciled with the design.
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3.11
3.11.1

3.11.2.1

As-Built Drawings Confirmation

General Reguirements

Contractor shall provide confirmation to Owner that
the component/system installed configuraticn is in
compliance with the Issued for Construction drawings.

Confirmation scope, for purposes of as-builting, shall
include tne following drawings as proviced by the Owner:

1. Piping Erection Diagrams (Piping Isometric Drawings).
2. Support Detail Sheets (Hanger Detail Drawings,.
Contracsor snal! confirm the instaliec corfigyration

for the a“crementionec crawings for [iDe anc D702
supports tnhat fall uncer the following cateiliries:

1. Quality Class I.

2. Quality Class Il within Quality Class I/l Anchor
Groups.

3. Quality Class II interfacing with Juz’its
Anchor 57oups.

4. °“Inazcessidble” |

©
.
=2
(Tal
0
A ]
‘

*‘nazcessiaie” is Sefnec 2S
a) Buried, Embeddes or Subme-gec.

b) Located in any of the Imazcessi:

under Article 2.0 of WNF-Z Prcle

PM! 6-€ entitiec, "As-Builting
Quality Class [ Items

Contractor snall provide to the Cwner rec’ 'ne mémk-uls

cf the Piping Erecticn Diagrams istec Oor tne 5%. As-B.70t

Scopimg List indicating the instaliec cor®igumaticr o
all itams on the drawing regarciess 0F wneines ¥ T TN
installed configuration is withir the consTrultiicon
tolerances provided by tnis Specificaticr.

m

Contractor shall provide to the Owner corfirmztion of the
installed configuration for the Support Detail Sheets
listed on the BRI Hanger and Isometric Final As-Bufit
Tracking List. Confirmation shall ingicate that the
jnstalled configuration is within the construction
tolerances provided by this Specification.

15A-15a
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3.11.2.2

Contractor shall provide to tha Owner confirmation of the
installed configuration for the Small Diameter Piping and Pipe
Supports listed on the As-Built Isometric Status Tracking List
(ISTL). Confirmation shall indicate that the installed
configuration is within the construction tolerances provided
by this Specification.

The measurement tolerances to be applied to the Contractor's
as-built confirmation of the above items is provided in
ATTACHMENT 9 entitled, "AS-BUILT MEASUREMENT TOLERANCES"

of this Specification Section.

The as-built representation of welds on the Supoort Detail
Sheets shall meet the requirements of ATTACHMENT 10 entitled,
*APPROVED METHOD FOR THE AS-BUILT REPRESENTATION OF COMFLEX
WELDS® of this Specification Section.

Quality Class 1l ltems Within Quality Class I/Il Ancher
groups

Contractor shall provide to the Owner redline mark-ups of the
Piping Erection Diagrams listed on the BRI =anger and Isometric
Final As-Built Tracking List indicating the installed configuration
of all items on the drawings regarcless cf wnether or not the
installec¢ configurasior is within the constmuction tolerances
provigec oy tnis Specification.

Cortracsor sha’) provide to whe Owne= co-“irmaticr ¢f thne
insta’ Tec corfigurasior for the Susoc~t el Sheets listes
o the B3] =ange~ 2% lsomeT™ic Timel As-I_CUT Traliter oY
Confirmacion snal’ inc-zate that e

is withirn the constructior toclerances prov
Specification.

1‘?\[?
L
1'\4(

Contracstor shall provice to the Owner confirmation of the
installed configuraticn for the Small Diameter Piping ana “ipe
Supports listed on the As-Built Isometric Status Tracking List
(ISTL). Confirmaticn shall indicate that the installec
configuration is within the construction toierances providec
by wnis Specification.

The meas.~emen: tolerances to be apolied tc the Comtracior's
as-duilt confirmasior o7 the above iterms is provicec in
ATTACHMENT G entitlec, “"AS-BUILT MEASURIMINT TOLEIRANCZS'

of this Specificatior Section.

The as-built representation of welds on the Support Detail
Sheets shall meet the requirements of ATTACAMENT 10 entitled,
*APPROVED METHOD FOR THE AS-BUILT REPRESENTATION OF COMPLEX
WELDS® of this Specification Section.

15A-15b
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3.11.2.3

3.11.2.4

Quality Class Il Items Interfacing With Quality Class

1/11 Anchor Groups

Contractor shall provide to the Owner redline mark-ups of

the Piping Erection Diagrams listed on the BRI Hanger and
Isometric Final As-Built Tracking List indicating the
installed configuration of all items on the drawing regardless
of whether or not the installed configuration is within the
construction tolerances provided by this Specification.

Contractor shall provide to the Owner confirmation of the
pipe support orientation with regard to the piping (i.e.:
angle with regarc to North-South, East-wWest or vertical

directions) and the pipe support function (i.e.:

Spring,

Sunbber, X-Y Restraint) for those supports listec on the

BRI As-Built Scosing List.

Contractor shall provide to the Owner confirmetion cf the
installed configuration for the Smali Diameter Piping anc

Pipe Supports listed on the As-Built Isometric
Confirmation shall indicate that the installed

List (ISTL).

Status Tracking

configuration is within the construction tolerances provices

by this Specificaticn.

0f shis Specificazics~ Section.

*Inazcessisie” Ltems

The measyremen: s e-ances to be applied o the
as-buiit confirmasior Of the above items is prov
ATTACHENT © ent tles, “"AS-BUILT MEASURSWENT TC.

o el s
- - - -

{%‘

vy "y o

3
- -

Contractor shall provige to the Owner redline mark-ups of

the Large Diameter |

2%") Piping Erection Diagrams only.

This information will not be included in the Owner's As-Built
Yerification Program unless otherwise required by sub-paragracr

3.11.2.1 and 3.11.2.2 above.

The measurament tclerances to be applied to the Contractor's
as-byilt confirmatior of the above items is provided in
ATTACHMINT § entitiec, "AS-BUILT MEASURIMENT TOLZIRANCZIZ®

of this Specificatior Section.

et < —————

15A-15¢
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ATTACHMENT 3

AS-BUILT MEASUREMENT TOLERANCES

THE FOLLOWING MEASUREMENT TOLERANCES ARE TO BE APPLIED DURING THE
CONTRACTOR'S AS-BUILT CONFIRMATION OF THE ITEMS LISTED WHEN REQUIRED
BY ARTICLE 3.11 OF THIS SPECIFICATION SECTION.

THE BELOW STATED MEASUREMENT TOLERANCES ARE THOSE REQUIRED BY THE
OWNER AND ARE TO BE USED BY THE CONTRACTOR IN DETERMINING ACCESTABLE
MEASUREMENT TECHNIQUES AND THE ACCEPTABILITY OF ANY REMEASUREMENTS.
THE TOLERANCES ARE GIVEN IN RECOGNITION THAT AS-BUILTING IS ACCOM-
PLISHED KITH STANDARD MANUAL MEASURDMENT TOOLS SUCK AS RULES, TAPES,
PLUMSBOBS AND THAT MEASURSMENT ACCURACY IS FURTRZR LIMITZO BY LACK
OF ACCESSIBILITY.

1. PIPING ERECTION DIAGRAMS

Characteristic Measured Tolerance
a) Axial Piping Dimensions + 2 inches or :hthe nominal

pipe diameter, whichever 1is

less restrictive

or

Pipe Suppo=t Locacions Same as above

Pemetratior Dleamances

(Al

1. Dimensions less thar or s 1/8 inch
equal t© 2 inches
2. Dimensions greater than + 1/4 inch
2 inches |
d) VYalve Stexr Orientation
1. Power operatec valves + 6 decrees
in other than vertical
pipe runs
2. A1l cther valves + 15 degrees
e) Elevations and dimensions May be estimatec
from pipe to builging
column lines
15A-219
RE» JOC PCN N/A REC N /A | wPPSS NUCLEAR PRCJECT NC 2
RFF SPEC SECTION || A PacE |SA-21§ P ATTAGK § | BURNS AND ROE. INC.
REF OWG N /A OWG ZOmE PO 218 -W-WBS| (ST B 21
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Characteristic Measured Tolerance

2. SUPPORT DETAIL SHEETS

a) Struyctural Member Dimensions

1. Dimensions less than + 10% of dimension but nct
or equal to 5 inches Tess than + 1/32 inch
2. Dimensions greater than + 1/2 inch or + 4% of di-
5 inches mension, whichever is less
restrictive

b) Component Hardware Dimensions

1. Pin-to-pin dimensions + 12 inches
for Rod and Spring Supports - 3 inches
2. Pin-to-pin dimensions for + 1/8 inch

Snubber cola setting

3. Pin-to-pin dimensions for 1/2 inch or + 4% cf dimen-
Rigid Sway Strut Assemblies sicn, wnichever is less
resIrictive

| +

¥ Clearances ‘Gazs

.. QJimensions iess than or s 12% cf cimprsions But ACT
m egua! == 3 incnes B3 W w638 ingt
¢. OJimensions gre2te” than vy inge ge = 4% ¢f cimmne
5 inches $isr, wriineve~ 15 less

restrictive

¢) Structyral/Base Plates

1. Length and Wicth + 1/& inch
2. Thickness + 1/8 ingh
« 0 inzrn

*rA S
" iACh

3. Eccentricity ¢ attaching
member (s )

| +
12

e) Base Plate Anchor Belts

1. Bolt hole center-to-center + 1/4 inch
dimensions
2. Bolt hole edge-to-edge + 1/8 inch
of plate
.- - it 15A-220
RE> 90C FCN N/ A RE W /A | WPPSS NUCLEAR PRCJECT NC 2
RFF SPEC SECTION |QA e ;Acqu.zzo Para ATTACH § BURNS AND ROE. INC.
neF OWG A OWG ZONE 0215 -W-WBS| |5~ § o
ALE M e cart Ry N/A THE e BT o
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Characteristic Measured Tolerance

3. Bolt hole diameter + 1/8 inch
- 0 inch
4. Bolt washer thickness + 1/8 inch
- 0 inch
f) Ancular Dimensions + 3 degrees
g) |Weld Sizes + infinity

- 1/32 inch

15A-221
mEr 0O0C PCN N\ /A aF N A | WPPSS NUCLEAR PRCJECT NC. 2|
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ATTACHMENT 10
APPROVED METHOD FOR THE AS-BUILT
' REPRESENTATION OF COMPLEX WELDS :

CONSTRUCTED COMPLEX WELDS FOR PIPE SUPPORTS ARE TO BE REPRESENTED ON THE
AS-BUILT DRAWINGS IN ACCORDANCE WITH THE FOLLOWING CASES, EXAMPLE’ AND |

NOTES:

CASE | - REGULAR UNIFORM WELD PROFILE

A. WELD LEG LESS THAN DESIGN

r j s AS-BUILT TC INDICATE
S WELD LBG AS ST

B. WELD LEG GREATER THAN DES\GN

AS-BUILT TO INTICATE
b. — -~
§* WELD LEm A S

CASE T - RTSGULAR TAPERED WSL> PRoRILE

% < l" AS BUILT TC INCIWCATE
[ Is S WELD LBa AS (& +80

<"

(SEE NOCTE4)

CASE 3 - |IRREGULAR WELD PROFILE

-
S — ls S weriscas & '

\SA- 222
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EXAMPLE |

)
!

EXCEPT
lG\ 5]7 <As SVCWN
I
|
!

AN

i AS DESIGNED

k-
Q=

!

|

-------- |
S

AS-BUILT REPRESENTATION

AS DESIGNED

\SA- 223
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NOTES:

1. DESIGNATION LEGEND
S = WELD LEG SIZE AS SPECIFIED ON THE SUPPORT DETAIL SHEET.

s*- WELD LEG SIZE GAUGED AS LARGER THAN SPECIFIED ON THE SUPPORT
DETAIL SHEET.

S"« WELD LEG SIZE GAUGED AS SMALLER THAN SPECIFIED ON THE SUPPORT
DETAIL SHEET.

2.

IN EXAMPLE 1, THE

§"=e S* DESIGNATION INDICATES AN IRREGULAR
WELD PROFILE AS PER CASE 3.

3. IN EXAMPLE 2, THE WELD REFERENCING THIS NOTE HAS A REGULAR TAPEIREC
WELD PROFILE AS PER CASE 2.

4. IN CA§E 2 AND EXAMPLE 2, THE MINIMUM PERMISSIBLE VALUES FOR §7
ARE AS FOLLOWS:

$© = 5.1/16"
st = s41/16"

\SA-224
RE D0C Pon N [A REC WA | WPPSS NUCLEAR PRCJECT NC. 2
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£) Applicabtle reference drawings cnd'rev;sxon numbers
(e.g.: B&R or Vendor flow diagrams, piping and

‘ equipment drawings.)
¢g) Identification of all field welds by number.
h) DELETED
i) DELETED

j) Contract limits (as applicable)
k) Piping Code Group

1) Qualicy Class

=) Seismic Category

n) Design Pressur

¢) Design Temperature

p) Operating Temperature

?&?e'bo??of*S ibﬁil'hﬁs
roaeber Yo cluvee ot ion relatiue o y‘?'mé.

ADD

215SRP 78

215 158-6a Rev. 2, 10/1/81

‘er 20C PCwN NIA RF N/‘ | WPPSS NUCLEAR PRCJECT NC 2
mfe SPEC sEcTion 1SR rac1SBe@ e 38,1 | BURNS AND ROE. INC.
REF OWG N/A OWG ZOME Pe0 215-H-W8S! [s~"14 o2t
SCALE :i:am‘e mn?h“ N/A TTLE  AG-BUWT
N/A o it orhalnloms G=  shihs SPECIFICATION REVISION




3.5.3 "As-Built" Drawing Confirmation
Contractor shall furnish Owner with "As-Built" Piping Erection
Diagrams in accordance with the requirements of Section 154,
Article 3.0, Paragraph 3.11,

DELETE
#215 15B-8a Rev.l, 5/14/82
.-E~ S0C PCN N A RE N /A | WPPSS NUCLEAR PRCJECT NC 2
AFF SPEC SECTION |RR paGE |SB-B8F man R & 3 ; BURNS AND ROE. INC.
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-ch are Seismic

-2ty Class II and G drilled-in concrete ‘4
nchors which are Seismic Category I shall have ,
their installaticn verified and documented by
Q.C. cor at Contracter's option, evaluated and
docunmented by Contractors Engineering, in accor- '
dance with Paragrapk 1.12.4 (a) above.

\N €) Quality Class II and G, Non Seiszic Category I

A minimum of 20% of the Quality Class II and G,
Nen Seismic Category I, drilled-in concrete

anchors shall have their installation verifies !
and decuzented ov QC or, at Contracsars ogticn, '
evaluated and dccumented by Zontracsar |
Engineering, ir acccoriancze wviszh Saragraph 3.12.4 '

® seeow 9{56RP223

centractor shall furnmish Owner wish "As-Buils® [ 4
e Seeseeee——— Suppcrt Detail Sheets in accar-

dance with the recuirements of Srrte———
Semeoomemmn® Section 1SA, Arzicle 3.0, Paragraph 3.1l

- 8- i 'E s o S S
E - — ——— — —— —_—
218 1SR-31 Rev. 1, 2/11/83
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QREtractor may "As-Built® the Large Diametur Sung
’ ticn Diagrams in co=bination with the Lary
r8 g

Article 3.0, Paragraph 3.5.3 this
Specificat™g. Under this cption, the ntractor is
reguired to nmidgt the "is-Built" regujfenents of both
Specification S icns (i.e.: Secgyifon 15B and this
Section).

- -

Dimensions shown on th Jilt® Drawings shall be )

accurate to within the nces shown below.

3.14 Documentation

(a) The Contractor sha.. subzi
fcilloving dccuments, as ac
others required by oo
Canczactor shaly

t tc the Owner the
F.oCable, ia adeicion to

é

te ¢f Tes:
=ole inserts.

.4 Weld recnrds.
.S we.2 recair reccorids.
.6 Mcrndestructive test reperts.

.7 Sher test repcerts.

.8 Wel.2 zacTs. 153RP23
-9 ;55':.".‘.:5.
) 17/8

-

-

215 1£2-22 P2

e Pav. 2, 3/17

RE- DOC POV N/A me N A | WPPSS NUCLEAR PRCJECT NC 2

RFE SPEC SECTION | R PaGEISR-32 Praa R\ ; BURNS AND ROE. INC.

meF WG N/A |ows zome P AS-H-W8S| (s i L
SCALE :s:u-aﬁ 0“"7’&{0! N]A TTE  AG-BUILT

| N/A Sl , L L, AP IN P —— - e EDE S AAB s BDENIC LA




it .
DELETED
. > AN F
2133KPS
ks
®213 15R=45 Addec, 9/10/82
"i' ooC v /A REC N /A | WPPSS NUCLEAR PRCJECT NC. 2
REF SPEC SECTION |SR PAGE |SR-4S Para EXHIBIT 2 | BURNS AND ROE. INC.
| R€F owe N/A CWG ZONE )  PED 215 -W-WES! ls_»'- ' I - 3 ..
SCaLE IE‘:""'& o‘v(m NIA TTLE  AS- BUIWLT
| NI T oTm oA GEE snTjp| SPECIFICATION RENISION




215SRP19.

15R-46¢ Addec 9/10/82
. RE- 0OC POn )y /p me W/A WPPSS NUCLEAR PRCJECT NC. 2
RFF SPEC SECTION |BR PaGE |SR-40 PAAABXRIRIT 2 | BURNS AND ROE. INC.
REF OWG N/A _|ows zome | Pe0 21S-W-WBS!| (s~ 20 022
el pem  ofedn  M/A T AS- BULT
“/A ST T M. ard/mfayamvo @E=  oantTjfps| SPECFICATION REVISION
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$218 15R=47 édéed, -0/82
‘-e' 20C PCN N/A AN A | WPPSS NUCLEAR PRCJECT NC 2
REF SPEC SECTION 1SR PAGE|SR-47 PAABXWIBIT 2 | BURNS AND ROE. INC.
sl N/A ; e A e o | Pe2US:R-WEBSI s 2l o
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DIVIs_ON 1

SECTICN 1C

‘ DRAWINGS AND DATA

1.0 CONTRACT DRAWINGS
The drawings listed below form an integral part of the
technical specification and Contract Documents;

In addition to drawings listed herein, piping isometric
drawings as listed in the Isometric Drawing sontrol Log
(IDCL) and hanger detail drawings as listed in the Hanger
Drawing Control Log (HDCL) are included as Contract
Drawings under this Specification.

whe Contractor shall refer to the DCL issued bi-weekly,
the IDCL issued bi-weekly, and the HDCL issued weekly
under separate covers and make a part herecf, as the
refersnce for the latest revisicn of the applicable
contract drawings as listed in this section of the
contract documents.

The Contractor shall perform work using the latest revi-
sion of the contract and information dravings and refer
to the DCL, IDCL, or HDCL for identification of changes
to the drawings which have been directed by the Owner,

| but have no: been incorperated in the latest revisions of
; the drawings.

“me Corsraczsr s=i  meces = 2 ir the BRI mange” ax /AOO
s Fime BeeE Tt Trazitag 7ST A The Sm’" D aee
As-Byuilt lsometriz Stat.s Trazaing List (ST. issuec s gl T
ynder separate Covers anc mare & part hereo®, as the reference
for the contract drawings to be includec in the Contractor's

As-Built Yerification Program per the requirements Division 18,
Section 154, Article 3.0, Paragraph 3.11 of this Specification.

— —

Contractor shall revise arrangement drawings dimen-
sicnally to suit all equipment purchased by him at no
additional cost to Owner, Revised dimensions shall be
incorporated on shop dravings and submitted to Owner for
aporoval prior to purchasing any ecy =+ effectec DY
these revisicns,

Oravine No. Rev.
tc'

enterior Details,
Misc. Interior Details, Sh. 2

215 1C-1 Rev. 41, 11/8/82
‘-'e' 20C PCN N/A ar N A | WPPSS NUCLEAR PRCJECT NC. 2
REF SPEC SECTION |C PAGE |C -1 Para |0 | BURNS AND ROE. INC.
meF WG N /A OWG ZONE pe0 215 -W-WBS| [5~7 22 o2
SCALE [SRaww o cariBfSim| N/A T [ AS-BOLT
N/A |5 e care Bgpyamvo G-  o«red/smn | SPECIFICATION REVISION




Washington Public Power Supply System
P.O.Box968 3000 George Washington Way Richland, Washington 99352 (509)372-5000

August 30, 1983 Responds to: N/A
WPBEC-C0500-F-83-3119 Response required by: N/A
Mr. J. Newgen

Construction Manager

Bechtel Power Corporation
P.0. Box 600, Caller Service
Richland, WA 99352

Subject: NUCLEAR PROJECT 2, CONTRACT-C0500
PED TRANSMITTAL
PED-215-H-W851

The attached Project Engineering Directive (PED) is forwarded to you for
"DOCUMENT CLOSEOUT AND DRAWING UPDATE ONLY". Do not implement this PED
unless specifically directed by the Sunnlv System Test and Startuo
Department.

I,

G.K. Afflerbach, (988U)
Test and Startup Manager

GKA/1h eCeivg
_-,.R;"Ct’ Vel
BECATEL POWZR ConPCRATION

' 3°
FUG 3¢ 1983

JOB NO. 14537
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{ el SEi | PACJECT ENGINEERING CIRECTIVE |
i ™ AND RQL, INE i PRCJECT /Vo A 1211 IS] l=iHl ‘=iwigidl]|
| PPS i ENGINEERING ,7/' /) Vil 3lalniof 7 a]e @it 13{13tre118l
NUCLEAR PRCJECT DIRECTIVE CATE 017 /12 @ 3
S 3
ar 4 FORP. E. D | o T ot o LT 88
PROVIDE TAA TOLERANCES - ERINDRIC PIPE_=TRES
FOR LARGE BORE SUPPORT
LOCATION DIMENSIONS ON REFERENCES 1
- SUBJECT H-5o6\
FIPING. : | LOCATION VA s
ENG. SYSTEM YARIOUS
S/U SYSTEM 970.0 Pz
CUALITY CLASS = 2G ,
ORIGINATING BR| REVIEW OF
DOCUMENTS H-S0I

DESCRIFTION OF WORK:

JeITG PED 215-H-P5I8

INFORMATION CONTAINED IN PED ’Z.IS H-P5I8 19
b INCORPORATED INTQ THIS PED.

REVISE CONTRACT DRAWING H-501 AS SHOWN
ON SH 3 OF THIS PED.

333
_;’-g ¥ ML wE¥

!

r | & THISPED REVSESDIRECTION REVISE:

I ] PREVIOUSLY PACVIDED BY y NONE e

| THE FOLLOWNG PED &) - —

SPECIFICATION Se—

PREVIOUSLY PROVIDED BY PPROVALE:

| - TME FOLLOWING PED@):

| 2 |2 TWIS PED WORK SHOULD BE N/A

‘ z SOCROINATED WITH KNOWN

CTHER woRK

| UNDER THE FOLLOWING PED'S:

| 4. THIS PED DEPENCS ON THE N/A
{ PRIOR INSTALLATION OF
{ THE FCLLOWING PEDS:

-y T e mae -
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-[.GMV 7Y -

4 SUPPORTY J

-

_. CALSTRAINT,|
S surm-r),
1P LINE

'EPZA.'

/‘IIORIZONTAL

TION PLAN

{)

AL, LATERAL

| Tass 22 RELOCATION TOLERANCES OF P. A. (AGAA) |
- . 2 - -
' LARGE BORE- |IANGER SMALL BORE- HANGER '
TYPE OF PIPE - PIPING | OPERAT, ’
|LLine s Hen. | size Pa |-a [tas & iErta b ta '66{ f WS G |
[|MORSZONTAL | < ¢ ] e | o] 2¢ | {NSIDE OF CONTAIMMENT™ |
! cleraviris | a ) s | - ‘ —
| naveny [ > 120 18 | 18] 6 || ne AL :
‘ HORIZONTAL | < 4 4! 4 2 ( [ | :
Azl sl el 3 :g AL 212 '
RESTRAINTY | 12 |12 ) 32) 6 ! 3 ' .- |
wrien: LS - {9 HS I QUTSIDE OF CONTAINMENT . |
ans12]12 "ol — |
GRAVITT) 212 is|*® flna n8 | |
- NC ALL @ | y A
verricaL | < 4l ho aF ND L '
: 4nv12 | 10)f10 e3l.t .k 1}
REST > o |12 NOTE:
. 2L 1. TOLERANCES S$HOWN ABOYE APPLY
UNLESS OTIIERWISE NOTED ON THC
MAIGER TSOMETRIC ORAWING,
. (&) AlD 14 4) TOLERANCES ARE
NON-ADDI Tive

. 00C PCN RF) | WPPSS NUCLEAR PROJECT NC. 2
AFE SPEC SECTION =  PAGE ww— PARA  _ { BURNS AND ROE. INC.
T OWG .S O | CWG ZONE PEOZ2IS-H-W 4| (sv” B oF 3}
SCALE | TOTM. aTAYyy C-4 TITLE
. DE
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= Washington Public Power Supply System

P.O.Box968 3CCCGecorge'Wasnington'Nay Richland, Washington 29352 (509)372-3C00

N/A

quired by: N/A

Auqust22, 1583 Responds
WPBEC-C0500-F-83- 202 Resoonse

"3 oy
m o9

Mr. J. Newgen

Constructicn Manager

Bechtel Power Corporation
P.0. Box 600, Caller Service
Richland, WA 89332

Subject: NUCLEAR PROJECT 2, CONTRACT C0500
PED TRANSMITTAL
PED- /3= /4~ ‘W P4/

' The attached Project Engineering Diractive (PED) US=A-w 945/ is forwarded

for implementation and you are hersby authorized to assign wort as required by this
PED. Master Work List (MWL) input is required for all pnysical work %c be per-
formed con this PED. A Startup Work Raquast [SWR) processaed §a azcordance
with PMI 9-1.1 is required prior to commencing ohvsical work on orovisienally
accepted or turned-gver system(s).

Co s e . _ -
11s PeD have been provisicnally
\ A

S vs -

is transmits

’

The following system

packa affected by
acceptad or turnsd-gver as i

W oer

G. K. Afflerbach, 827™M
Test and Startup Manager

JCC/1h

Py Fa ooy, et oY TEy
e’ o -

pt - e

% )ims wme’ zit. 4 B
BESUTYY SAER) Nrone s o
wmdibi e v oI Pl SVt lein
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BU RNS AND RQE, ING PROJECT

/‘1 /‘v

\CCOE: |

|-

PRCJECT ENGINEERING CIRECTIVE |
KRR i/ ), =i H e N%ai

'es

SHEETs 3 THRuL |6
e ® "K
REQHTEL Fowiw Bt T
G 29 1983

, REVIE e

OF Twis

=D BY SiU

WPPSS ENGINEERING p / i‘H.S:unul?ulonoom 121131041184
s~ v pae DIRECTIVE 4 3AE 101 AL O] S |
‘ ) e mAupM T (7]
- . INFORMATION SMELT OF ‘
REASON FOR P, E. O.: e AT Mo Pk 1w | 17
To INcorePoRATE CommenTs | K FRINORICH, 208
AMD SuGsGEsTions FRom
REVIEWERS AND USERs OF REFERENCES !
H-5SO1 DwWG SUBJECT 0|
LOCATION }(F\RIOU S
LENG.SYSTEM _\/ARIOUS
| S/U SYSTEM 8700 ~~~~
| QUALITY CLASS I
ORIGINATING
DOCUMENTS
DESCRIPTION OF WORK:
REVISE DWG. H-501 Ag SHowN OM

PED

1. THISPED REVISES DIRECTION
PREVICUSLY PACVIDED BY

THE FOLLOWING PEDG):

REVISE:

NONE
DRAmeS\/H SOLSHT

i

THIS PED VOIDS CIRECTION

r

THE FOLLOWING PED@):

LASD 2 |

SPECIFICATICN
APPROVALS: |

|
|
|
|
] PREVIOUSLY PROVIDED 8Y
|
{

NOTLS

THIS PED WCORK SACULD BE

[

CSORBINATED WITH KNOWN

CTHER WORK
UNDER THE FOLLOWING PEDS:

i \VquM"‘M WTM 7—2.? ?3

4. THIS PED DEPENCSON THE

PRIOR INSTALLATIONCF

THE FOLLOWING PEDS!

1 82 21
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PED-H-9UL9

19 l 1 | $

LIEN

\.,-

RANCES SIIALL SOT 8E UTILIZED FOR RIGID  STRUT OR SNUBBER INSTALLATIONS. THESE
OLERANCES ARE TO BE USFD BY ERECTION.INSTALLATION OR ENGINEERING.FOR THE PROPER FUNCTIONING
\QF_ROD_HANGERS. TOLERANCLS ARL MEAWT \TO LIMIT THE MISALIGNMENT TO A WINISMM. -
2) JOLCRANCES TorR ©, &, ,AND CANNOT AE ComMMiNED

PPCR BEAM ATTACH |
IN ANY ORIENTATION,

PIPE CLAMP:

9l

/
' / g16: |
— - b 4
3 e b
’L’ \ Y F‘l r j)
SENISE { i) ]
‘”'A AT L *
peo-4 : wa—
old Q" 5} AT A
VA J - |
.
\ \§1e2
& AR \ |
. 16 % &2,
‘b +
—_—
. '8 7 .
o
9;49; : ANGLE DUE TO THE MISALIGNMENT OR OFF-SETTING OF THE PINS TO THEIR ORIGINAL DESIGN AXI
AL TG (§=810802). prygys 4 TOLERANCE FOR ANGULARITY OF R0D HANGERS OR SPRING MGRS
"JOESIGN | DESIGN | SHOP FAB. T
H, - Jorrser | TOLERANCE | TOLERANCEAV/EIFIET /b D3w O
-4® ' 2 = s 4
Alee | e N/ NA | 10.20° : PED -H-W949
49 '
il 020 | o0 N/A NAA 10.2¢°
N/A N/A £0.2(A
— PLE: IF OFFSETe2° s ERECTION TOLERANCES 4.2 (et 0.4
o - oa{1s 0.2) V0N AT BIFENS ON.
QED’ XF."“ 1T ALLOWS lxb" LATERAL MOVEMENT FOR EVERY FT, OF ROD LENGTH.

FOR }(\NPF
ROD LESGTH ON THE MANGER WAS 410" THEN THE S.A. POINT OR THE P.A. POINT CouLy 8
3

WOVED 4x Abe ' —
5 I SRR,

-— m—v—-\—-—f{
TOLERANCE FOR MISALICNMENT OF P. A, § S.A/ FOR ROD HANGIRS OR SPRING MGas.
-~ .

e ———————————————. ——

. REr 00C PCN

Ak

— WPPSS NUCLEAR PRCOJECT N2 2

REE SPEC SECTION p— PAGE J— PadA —_— | BURNS AND ROE, INC.
"5 G - SO1 onT | |owe one "0 215 H-wiig s 3 17

SCALE  CRawn, Y \ [TiTLE

» 18y WS“‘L:-/#:‘ ‘7‘3 » 3l AAI K lg , - \“'\ - SO ‘
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CD N _J‘D!TA.“ 2 TOL{IANC! For lﬂ.’-AUCNl(NT OF P.aA, € SaA, - FoR STRUTS § SNUBBERS Y‘_’
RC W°
w? A P Caar i

/ 1]
' »~
XS; 'SPaETRICAL |
ABOUT CENTERLINg!
A J 'I b -
‘tﬁ—'x‘_‘--\-“-~'- — -— . - — = _.~ l .‘:. -
. Trasis 3 TOLERANCES FOR A, yiagrTy OF SNUBBER § STRUT Assy:,
T CFFSET] -
DESTQN ’nesxm SHOP Fag, oy | ERECTION WO :
OFF TOLERANCE r;ot.sw«x OFFSET GE SNuragR Py
= '_’g [ N/A VA | 2,203] vy
420 % | wa | wm {u.:o,j
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&‘RMA\u. PURBUA FRAML AN LR e L0 4 -
DETAIL * 7 CASE:|l. HORIZONTAL § LATERAL RESTRAINT -RISER |

2. VIRTICAL (SEISMIC LOAD ONLY) & LATERAL |

SE c.euézuu) |

NOTES 7412 RESTRAINT-IIORIZONTAL RUN

-\

CASE 1/PLAN VIEW:
CASE 2 gL gy, VIEW

—

TOLERANCES IN (INCMESY & .
OPER. ) g ri} ERECT. ERECT. L
TEMP, 1 ;
(ineH’ OIM. TOL. l
'— ALL 1/16 —
ALL 1/16 —
= 200°F “0
TN zeon2 | s -1/16
> . -’ -
{ 4} 14 & OVER /8 +1/16
| — -0
| ~< 200°F . pr
: w2 A2 1/8 332
- - - e — e 2
o "'. ‘P . pos
2 14 & OVER 1/8 3R

. REF 00C PN - Ak . | WPPSS NUCLEAR PRCJECT NC. 2
RFE SPEC SECTION - PAGE — PanA — T BURNS AND ROE. INC.
REF OWG [{ -SC( Sky | |owe 2one (PED 2\ < - H-weygiset S ¢ (7
SCALE CRaw ] | wey
T eV aR sty gy  — KIO |4+ - SOV
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‘DETAIL ¢

{ 'CLZARANCE FOR RADIAL STOPS IN PIPE SLEEVES (FLOORS’G WALLSIEEVE)

S o o S —

\

(SEE GENERAL NOTES

) A D
—— WALL OR FLOOR
Z ‘
——‘;;T/f B
TABLE 6
o R — T TP AIOREN sy . gy O
PIPE RECT. |ERECTION b
ey (Prewp | S1zE bIM. | ToL. - (REMARKS
» » . \-’\7‘
A ) ALL /16" .
8 - ALL Vi |° - '
- 1/16"
C - ALL ) - ]
-
D - ALL 1/16" -
A+B OR T172%| 178" |re0 ! o
C+D 2200°F [as12m -1/16"
W- ~ 18" § azav  |o37380 1 —

_9' i/8 B3 - sil
?C.abﬁ OVER -0 |
= 172" +0 ' *

CE LI R . V4. 3. i

4 1 — ¢ e——

14" & ‘/3"

OVER . | .. .;?/_32_ ' 1
REF 0OC PCN - AFi —_— | WPPSS NUCLEAR PRCJECT NC. 2
RFF SPEC SECTION - PAGE —~  PARA o~ .‘ BURNS AND ROE. INC.
REFowG  H-SO| syt 1 |ows zome | PED 2\ S.H W IUYismT o {7
SCALE  ZRaww T T'l*rLe

— Bl H-S0O
o C WTM care
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DETAI!- 17 'y-BOLT 'J‘-'RES'TRANED AXTALLY ‘
:NER:.L NOTES m’S)A_..1

t
|
; 2 et Lg |
s ) g, (=0 ale &F
ﬂL.OA * LOAD wLOAD
. O_ Jy
CASE 1) —5DEAD L0AD IN VERTICAL
TON. (USE ONLY FOR SEISMIC LOAD OR AS A
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[DETAIL #10

| CENTERLINE TOLERANCES FOR INSTALLATION |
|oF BOTTOM MOUNTED SPRING CANS |

'LOAD (PIPE)]

'SPRING CAN'

STANCHION|

OPER. TEMP !
AR (EITIER DIR.)|
P 4 .

coL.

I -
t’rrpe /‘_"'T"
. Ct,sramc CAN

v/Jf
(ian. AT OPER. TEMR \’\
= THE LARGER COF X' |
I/ (E THER DIRECTION) — L.C,A\C ¢oL.0.D.
OR ‘X DIM, /.[. (3 )
X'DIM =[D-d

i

A

-~

X\
; ™~

NI

A

STANCHION 0.C.
(o

REF DOC PCN i Af p— } WPPSS NUCLEAR PRCJECT NO. 2
REF SPEC. SECTION _— PAGE - PARA - BURNS AND ROE, INC.
REF OwG. H-SD| SHT. | |Oowe zone | 960 21S -H-W 9GS sHT. /O oF 7
SCALE |ORAwN I AR TITLE
\av \“;“'&v-dw‘“;-)_lﬂ’ 2 L 6“ [ | H—-S-O {

—

e

care 727 | dcodlod P honn care B/1/98



i

29v2S
OMQC 43¢

AR
-
o)
-4
(>

Owws |

P e
Ny

/05 -H

€20 W1

e Bﬁ Z‘!;v—’_

!G/’/;nvc
i‘uuj

10S-H
/] .«s16h6M=H-S1T o3¢ |

‘ONI ‘30K ONY SNHNSB
ON 1D3r0kd HYIIONN SSddm

noz omo, € L HS

-~

4/ s

NOILD3S D34S a3

—

30ve

(F 1]

b d
~

Noe¢ 200 <3¢ .

N

ch6

a_f

-W-Q3

L EXIST.BASE R

ELONGATED OR
(OVERSIZED HOLE

1/4
x 1/4
.

-— MASHER R (LxLxT);

~ %

DETATL 9
WASHER PLATE REQUIRLMENTS FOR | i —— e e e .

| ENLARGED BOLT HOLES ( 'z
o— s NOTES ‘o
e N (m)r 02 oax) || { 1) HOLE IN WASHER . TO BE IN I"
JS1E Lanbrav] aw | (W i ! ACCORDANCE WITH DETAIL 17. l
‘ . -
ilazes Ly | 226 | s a72 |'}2) vELDING SwOuLD BE DONE ON ANY |
| || o oerosite sioes.noueve, '
s : /8" AND LARGER ANCHORS;
4 il whh Bl e /8 || 1F 1HE eLoncaTION OCCURS TowARDS I
] o : THE CORNER OF THE BASE § A 13
i U il A BRI | MAXIMUM OVERHANG OF 1/4" ‘1S |2 .

- ACCEPTABLE ON TWO SIDES AND THE _ i

Sl B R B W WELDING CAN BE DONE ON THE TWO I'@r
T AT [ [T | ) S e Ut sl
! i INSTALLATION MADE PRIORYTO 6-22-79
ool s L |33 sAG| | Ao size oF 316 1S RccepTasie.
. - ——— i ———

. - ) S
19 B2 > |
AT vy L33 | 1 D,
THAX)

BOLT FOR
ANCHOR

-




PAPH | XNS"LUYXON TOLERANCES AND APPLICATIONS PER DeTAIL 12,
INSTALLAY oM w TOLERANCES [N

——-—
.

T — -

INCHES

E ol e sk LY

._54 APPROVAL REQUIRED
( l.:l)LO +4)

’

.
1
.

AT Iw P g

-
v
~
-

INSTALLATION 70L£w.ct‘(Ln<La X

e

(INSTALLATION, 'fOLiRMCEUU‘kLO'vS )

PER DETAIL 128 14

“A w2L0-5")

AS

f

- T .
. - »
- W » e
~ —l- . -
—é'.u‘ ?_ - - — . ——
s .L‘
; “OTRIGINAL DESIGH DIMENSION
- LM: FIELD MEASURED DIMENSION
% e T e —
NS EUCERS. “SSSE— — I 5 6 7 a'
Lo e
REr O0C PCN A aFi — WPPSS NUCLEAR PRCJECT NCT . 2
REE SPEC SECTION ok PAGE _ PARA — ' BURNS AND ROE. INC.
e R oS0l SHT | Jewelow (P02 - -WI4gs~t 12 > IZ
SCALE | T8awwn | (nir
8v [ p kit DA o oy / = 4 -S O
T T o3 A ovig) e




_
—= ' SE S S
\ DETALL # 14. "."-CHANGEZIN'LOAD CARRY ING LENGTHS
. PED-H- ~ SULE IYALLOWABLE MAX. REDUCTION= 5", IF OVER. g 4
APPROVAL BY A/E REQUIRED I
N9L"’ ' .
LOYAD CARRYING LENGTHS CAN BE REDUCTDY
PTO FIT BETWEEN EXISTING STLEL!
€ -
- L,
EXIST. } r
STEEL LOAD LUAD
Qe \ ICARRY ING jCARRYING
SUPPLEMENTARY' NGTH ] LLNG
STEE', OF A HGR. Dt s
WY
; I
PED-H -
Wl \ :
VIEW 1 — .
i S —
j L s i l
- T
—
0AD CARRY ING | p IE:\ _L
@ J‘J' LENGTIT o & M—j i
A R_ p l,i 4l,p i
1"4 l‘\r s i
l - }
-
& LOAD
CARRYIN{; Iy
LENGTH i
|
PED-H-
wolvd ’
{ INTERSECTION (PL) MUST REMAIN THE SAMD. |
ANGLE ©® MUST REMAIN WITHIN G 3©
|
. REr 0OC PCN i 2 — WPPSS NUCLEAR PRCJECT NC. 2
REF SPEC SECTION — PAGE — SanA — BURNS AND ROE. INC.
REFOWG H.-.SC/ SHT | owc zome e (PO 21S-H-wgs 13 >+ /T
SCALE CRaw : i | { TITLE .
oL FL K_}.&m‘t‘ﬁ-—"i‘?f_?' D 4 - \’{ - 3501
- Smap -29-. Z !
7 WTm o 33 e hn, )b




e DETAIL#FIS
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il 19 SKERED BELDING
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Washington Public Power Supply System

PO 20ox368 3000GeorgeWashingtonWay Richland, Washington99352 (502)372-5000
Auqustal 1983 Responds to: N/A
WPBEC-C0500-F-83- 3CR3 Response required by: N/A

Mr. J. lewgen

Construction Manager

Sechtel Power Corporation
P.0. Box 600, Caller Service
Richland, WA 99352

NUCLEAR PROJECT 2, CONTRACT C0500
PED TRANSMITTAL

PED-_D(S-H - W49

The attached Project Engineering Directive (PED) RIS-H-W Q49 is forwarded

for implementation and you are hereby authorized to assign work as required by this
PED. Master Work List (MWL) input is required for all physical work to be per-
formed on this PED. A Startup Work Request (SWR) processed in accordance

with PMI 9-1.1 is required prior to commencing physical work on provisionally
accepted or turned-over system(s).

Subject:

The following system package(s) affected by this PED have been provisionally
accepted or turned-over as of this transmittal; NONE _ .

5. K. Afflertach, 927M
Test and Startup Manager

JOC/1h



PEAL Lot LG Iﬂ U L b

Report No. 83-05/05

9

Report Date

| 3-29-83 Unresolved

I For Furth :
Paragraph ype 0!{). tégtsg%v;nfomtion

H. Boarder

#4580
#4589

Page | ‘.l 1

Responsibility
WPPSS Engineering

ITEM DESCRIPTI™N

ITEM STATUS

Bechtel As-Built Drawing Program

The inspector examined the Bechtel efforts to improve
the program for as-built drawing revisions. Weaknesses
in this area had been identified in Inspection Report
50-397/83-03 (paragraph 8) and as prior follow-up items
397/80-01-01 and 397/82-24-01.

The Bechtel lead as-built engineer stated that the up-
dating effort would include 2,854 Quality Class 1| pipe
support drawings. This would include detailed field
verification of configuration and locations. The qov -
erning Bechtel procedure (SWP-P-P-6, Revision 4)
excludes Quality Class 11, Seismic Category I drawings
from this population. This appears to conflict with
the WPPSS governing procedure, PMI-6.6, which requires
verification of Seismic Category 1 pipe supports. The
WPPSS Project Quality Assurance Manager stated that a
proposed revision to the PMI-6.6, to omit Seismic
Category 1 drawings, had already been challenged by the
project quality assurance organization. The issue in-
volves the NRC Bulletin 79-14 requirement for as-built
verification of Seismic Category | pipe supports. This
matter is unresolved. (%0-397/83-05-0¢)




9.

Rego~t 83-38
pares 8.b
17

The engineer currently assigned this task displayed a computer
printout-of the NCR's for each site contractor, and showed evidence
of the random selection process which he had used, and his measures
to assure proper quajification of personnel performing the technical
reviews; .He discussed the results which showed that none of the
selected 10% sample revealed engineering dispositions which would
unacceptably compromise the design. He also described additiomal
reviews of design change documents of various types for the various
contractors and reviews-of contractors' intermal deficiency
documests. _His files included copies of the various documents
selected, and review procedures originally in effect at the time the
documents were generated, The sampling process appeared to be
reasonable and ‘aclusive of contractors' iaternal documents. The
reverification group is in process of completing a report of this
activity.. This item is c¢losed.

- Exclusion of Quality Class
II/Seismic Category. I pipe supports from the detailed as-built
verification program conducted for Quality Class I supports.

Procedures PMI-6-6 Revisjon % now reflects that final as-built
drawings will only be prepared for Quality Class I piping and
supports, except where additiomal scope is defined in each comtract
specification. Bechtel procedure SWP/P-P-6 Revision 5 describes the
Quality Class I_a_s-gu.illtltog:aa._r

The_ as~built requiremeats of NRC Bulletin 79-14 are based upon
assuring pipe stress analysis accuracy for piping systems having a
safety function. In the WNP-2 FSAR such systems were designated
Quality Class I/Seismic Category I. The WNP-2 program includes
supports for such systems.

There are other piping supports which do not support safety related
piping, but whose failures may affect a safety system (i.e. by
acting as missles). In the FSAR these were originally also
designated Quality Class I Seismic Category I. It appears that in
1981 the project redefined the criteria for such supports,
designating them as Quality Class II/Seismic Category I. For these
supports, the degree of deformation prior to collapse, and other
functional criteria, are less restrictive than for supports of
piping on safety related systems; this is described in the
attachment to the July 15, 1983 WPPSS letter to NRC. Accordiagly,
the rigorous as built verification requiremeants of Bulletin 79-14 do
not apply to the Quality Class II/Seismic Category I supports for
purposes of stress analysis of the piping supported by those
supports. (However, comstruction verification of critical portions
of such supports may be warranted for purposes other than the
specific safety related piping stress considerations of Bulletin
79-14).

This matter is closed with exception of the item opened in paragraph
5.a. (83-38/)

Unresolved [tems
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Page Lot 3

__Engineering

RN 83-22 ]
Report No. (82-18/02 | ) .' e

oo PAppendix Type or Further Information:
ffi??l??",, 6d Deviation D. Cosgrove Ext 6826
Report Date 7-5-83 J H. Boarder 6840

Responsibility
Supply System

ITEM DESCRIPTION

ITEM STATUS

See Attachment 1 "Notice of Deviation," Appendix A

(Reclassified) Deviation 50-397/82-18/02) - Jurisdictional
Boundaries for ASME Section I11 NF

This item was previously considered closed, as described
in NRC Inspection Report 50-397/83-03. The inspector has
reconsidered that conclusion after consultation with NRC
Construction Appraisal Team members on site this report
period.

The Supply System submitted an inspection criteria procedure
(QVI-09) to NRC for approval as part of an FSAR amendment
regarding compliance with workmanship details of the

AWS-D1.1 Welding Code. This document described reverification
program criteria to be used for structural steel. In other
on-site documentation (e.g., Drawing H-501), the engineer

had defined typical boundaries between structural steel
(AWS-D1.1) and pipe supports (ASME 111 NF). The Drawing H-501
Sheet 3 shows various configurations of welded steel shapes
upon which piping is supported. These are described as
extensions of the building structure and subject to AISC/AWS
Codes (and thus QVI-09).

As an example, Drawing H-501 Case VI shows a welded squar:
frame, around a pipe; the pipe rests on the lower member of
the frame, which is supported by a vertical tubular steel
member (welded to the frame and to an embed plate on the
concrete floor). The frame bears on the pressure boundary
component, and thus meets the definition of "non-integral
support™ of ASME Section III NF-1510. Section NF-1515




‘ HItL HL»I‘LL%UI'U‘ LILH

eport‘”05 (gg;i§1D21__

Paragraph Aggeﬂdix A;
Iﬁ?pnrt Date }-5-83

Page '.nf -3

ITEM DESCRIPTION

ITEM STATUS

provides the jurisdictional boundary between a building
structure and a non-integral support shall be the surface
of the building structure; this appears to require design
and fabrication of the steel frame and the vertical member
in accordance with rules of ASME Section 111 NF.

The Burns and Roe Resident Group Supervisor for pipe supports
stated that all supports had been designed in accordance
with rules for ASME Section III1 NF; he stated that details
which H-501 classify as non-NF do not involve any plate and
shell structures and thus do not require any nondestructive
examination beyond that of the AISC/AWS Code. Traceability
requirements appear to be more extensive for ASME NF than
AISC/MS. The departure from the ASME Code appears to

be a deviation from FSAR commitments. (Deviation 50-397/
82-18-02)

Note: The original NRC Inspection Open Item Status Sheet
and the excerpt (para 8e) from NRC Inspection Report
83-03 that previously closed this item are attached
for information (Attachment I1).

Follow-up (8-30-83) NRC Report 83-38 Paragraph 5.k(2)

Development of QVI-09 and the associated deviations from
AWS-D1.1 welding workmanship criteria have been previously
addressed by the regional inspectors in NRC inspection report;:
50-397/82-18 and 83-03 (NRC open item 397/82-18-02). The
matter was closed with the licensee issuance of FSAR amend-
ment number 27 (page 3.8-190), and supporting letters to NRC
dated January 17, 1983 (G02-83-007) and March 23, 1983

(602-83-249), which documented the basis for exceptions to
AWS D1.1 criteria.




@ NRC IRSPEC OPEN TTEM Page ‘..f
83-22
' Rp"agg*dix A
Iﬁeport Date| ;. .83

ITEM DESCRIPTION ITEM STATUS

The NRC CAT inspectors identified concerns with the implementa-
tion of the reduced acceptance criteria for weld quality, as
allowed by reverification program procedure QVI-0S. The inspec-
tors considered that structural steel at reactor building
elevation 444' contained welds with multiple defects, each of
which may be acceptable under QVI-09, but as a composite may be
"questionable quality”. The inspectors noted that such multiple
defects may potentially not be acceptable at connections more
critical than those observed by the inspectors (if such connec-
tions exist). These CAT perceptions have been factored into
the current NRC deliberations regarding the FSAR ammendment .




pAtrtachment I

APPENDIX A
NOTICE OF DEVIATION

Washington Public Power Supply System Docret No. 50-397
P. 0. Box 968 Construction Permit No. CPPR-93
Richland, Washiangtom 99352

As a result of the inspection conducted om May 1-31, 1983, and in accordance
with the NRC Enforcemeat Policy, 10 CFR Part 2 Appendix C, 47 FR 9887
(March 9, 1982), the following deviation was ideatified:

Paragraph 3.2.3 of the FSAR states that piping system supports shall be
appropriate for the components supported as defined by the ASME Code
Section LII. The ASME Code Section III NF-1510(d) defines a non=-integral
pipe support as one which "bears on the pressure boundary component” and
NF-1511 states that "the jurisdictional boundary between a building

T structure and a gon~iategral support shall be the surface of the building
structure."

Contrary to the above, on April 9, 1982, the architect engineer issued
drawing H-501, sheet three, which allowed aon-integral supports to be
excluded from the comstruction and inspection requirements of ASME
Section III, subsection NF even though the non-integral supports extend
beyond the building surface structure into the jurisdictiomal boundry of
the ASME Code.

You are hereby requested to submit to this office withian thirty days of the
date of this Notice, a written statemeat or explanation regarding the item of
deviation, describing corrective action taken, the results achieved (or
corrective steps that are planned), and the date when corrective action will
be completed.

5 1983 STV
JLIL; J Zg\ﬁsitéZEJU*&ﬂL\c\ Q\
Dated : R. T. Dodds, Chief~—

Reactor Projects Section 1




& st 10N ik

Cee=
eport No. | 82-18/02 |

//f’,.(“.)!.ra)l ‘
Page _r!, 0

Concern

Type For Further Information:

D. Cosgrove

BRI

Ext 4580

ITEM STATUS

In response to the June 17 NRC inquiry under 10CFR50.54(f),
the Supply System, Bechtel, and site contractors have

engaged in a reverification program which includes rveview

of records and reinspections of hardware installed pricr to
July 1980. The Supply System described the policies for
conduct of reviews ard reinspections in the WPPSS July 17,
1980, reply to the NRC ‘nquiry. One of the policies read
"This program will have priority over ongoing work. The
project construction work pace will be adjusted accordingly.”
Another Supply System policy included integration of the
reverification effort into the general project completion
activities. However, associated with this integration has
been a drain of personnel from the reverification effort, anc
a postponement of reverification activities to support the
recent reactor vessel hydrotest. The reverification staff
has been reporting this status to the Supply System
Management in weekly progress reports. Following the
Management meeting, the WPPSS Director of Licensing and
Quality stated that this was his first notification of
staffing problems with the reverification group, and he
indicated that additional support in this area may be
forthcoming.

At this time the Supply System appears to be prioritizing
the reverification work to support construction completion
schedules. A special reverification report was issued for
the reactor pressure vessel hydro boundary. This documents
the reviews and reinspection performed, the sampling basis,
the results, and the evaluation of results. For the 12
systems planned for inclusion in the hydrotest, there were
830 small bore and 90 large bore piping isometric drawings
involved. The reverification review and inspection included

As of 10-18-82

The POA organization has reestablished the priority for
completing prepurchase and inactive (PP&TA) reviews.
The remaining work has been rescheduled for completion
in the fourth quarter of 1982. The assigned staff has
been increased to meet this schedule. All other QVP
work activity is either complete or on schedule.

(Re: WPBEC-C0500-F-82-2237)

Programmatic action is in place in the form of FSAR
Change Notice #SCN-82-165 for the concern regarding
visual weld examination criteria as defined in (VI-09.
Resolution of this concern is dependent upon NRC
review of the FSAR amendment to be generated from this
change notice. No additional site action is required
at this time.

B S—
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14 of the large bore and 6 of the small bore pipin?
drawings. The reverification effort identified only
minor discrepancies, none of which appeared to warrant
further inspection or increased sample size.

The Supply System has implemented a procedure QVI-09
(Special Structural Steel Reinspection Criteria). This
document allows deviations from AWS-D.1 welding visual
examination criteria for items within its definition of
structural steel. The Supply System stated that an amend-
ment to the final safety analysis report (FSAR) is in-
process to define the AWS deviation. (WPPSS in-house
change notice SCN-82-165, dated August 9-27, 1982). The
notice defines structural steel as including radial and
structural framing systems, steam tunnel beams and pipe
hangers. The procedure QVI-09 also mentions ductwork,
stiffeners, cable trays, brackets, and similar components.
The Supply System verbally advised the inspector that the
pipe support and hanger portions were limited to those
parts excluded from ASME Section NF jurisdiction. It is
not clear that WPPSS defined exclusions are consistent
with the ASME definitions. This matter will be re-
examined following NRC review of the amendmert. (397/82-
18-02)
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This item was encomoassed Dy the WBG/Becht2! orocurement and
installation documentation review activities and prucedurses whicn
were conducted November 1381 througn Seotemper 1382, The orocedures
WP-787 and WP-782 were apparently revised to re’lect consistent
requirements for documentation review orior o material release.

This matter is closed.

(Closed) Follow-up Item (397/82-12-03) Incorrrecs Heat Number on
Stee ate )

The Bechte!l fabrication shop dersonnel identified a 5/8-inch steel
plate wnich was marked with a neat number associated with a
shipment of 1/2-inch thick material.

Sechte] documented this matter on a nonconformance renort
numper 781, which was resolved in Septemper 14, 1822 by return
of the material to tne vendor.

The identification of this issue -+ the fapbrication shop indicated
a2 muitiple breakdown of quality controls with respect to:

(1) material issuance from the site storage yard, (2) material
receipt inspection at the site storage yard, and (3) the supplier's
shipping inspections.

Bechtel has not identified the Cause of the wrong identification
number, although it appears to have originated at the supplier. The
Bechte! purchasing personnel stated that this matter has not been
incorporated into the Zechtel dugit activities for the vendor involved
and that there is no provision for routine feedback of such
discrepancies for inclusion into the vendor audit orogram. [However,
the site quality assurance department oerforms routine trending of
nonconformance reports. and a significant item or %rend data may e
forwarded to the vendor duditing group from this source.)

The Bechtel quality assurance department addressed this matter
as 1n fsclated event and indicatad that no further action was olanned.

Ve 1%ems of nencomoliance were identified.

—

Reverification Oragram

2eviat Jns

The quality verification orogram “Special Structural Steel
Reinspec.ion Criteria” orocedure QVI-29 allowed deviations from

the AWS-0'.1 welding Code, for structural steel and pipe sunoors
sections nit covered by ASME Section NF. The licensee plannea

an amendmer t to the safety analysis repors (FSAR) to define the
deviations. [t was not apparent that the ASME Sectign NF doundaries
nad Seen properly defined for use with the N1-08 orocedure.
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The Engineer (Burns and Ree) had issued drawing H-301, Sheet 3, %o
provide field guidance for determining ASME Section NF Code
jurisdiction boundaries. The defined boundaries aopear

consistent with ASME Section NF (Part NF-13510).

The inspector reviewed a draft Amendment 27 of the FSAR

Table 3.8-3 which described the deviations to bSe used for

accepting completed work. Not all of the deviations were identified.
The lTicensee subsequently clarified the amendment and submitted

it to NRC via letter dated January 7, 1983,

Procedure QVI-09 includes an Attachment [ which defines the
Justification for the deviations listed in Attachment II.
Attachment [I had been approved by the Engineer. However, the
Bechtel originated Attachment [ had not Seen endorsed by the
Engineer and did not accurately represent the Sasis for the
Engineer's approval. The licensee representative stated that
the Engineer has been requested %o clearly document the basis
for aporoval. The inspector axamined the approval routing
sheets for the other QVI serfes of procedures, and determined
that engineering, quality assurance, and test and startup
organizations had concurred.

The licensee's proposed depar<ures from the AWS-01.1 Code apgear
reasonable, and have been documentsd in the FSAR. Further licensee
action on this matter may be orescribed by the NRC licensing
organization, if required.

This matter is closed.

(Closed) Unresoived Item (397/82-27-05) - Inspection critaria ‘or
srubber and swav-strut bracket Din conpections

Appropriate acceptance criteria had not been provided to the field
inspectors to assure end connection configurations which would prevent
unacceotab’e disengagement of self-aligning hearings.

The Ticensee nas now filed a 30.35(e) report with NRC dated
Oecempber 20, 1982. Burns and 2e0e engineering direction nas heen
amended by PED-2717-H-G758. The licensee nad issued direction o
Bechtel (December ‘10, 1982) and to the startup organizaticn
Decemper 2, 1282) to perform rainspections and 3echtel revised
the hanger balancing procedure SWP-P-2-12 (revision 2) to reauire
end connection inspections.

The inspector examined these documents and notad that the 3echtel
revision allows disengacement of up to 1/2 thickness af the and
paddle, wnereas the Engineer's direction limits it to 1/3-thickness,
as described in the report to NRC. On January 7, 1383, the licensee
and 3echte! representatives affirmed that the orocedure has not yet
Jeen used TO accept any nardware, and that a diffarent orocedurse

may be applied.
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AS-BUILTING - QUALITY CLASS I LARGE BORE AS-BUILT PROGRAM EVALUATION

BACKGROUND

The NRC Construction Appraisal Team (CAT) review of the WNP-2 as-built
program resulted in several findings against the program. One of the
areas of concern was that there were too many as-buiting errors
(mismeasurements, incorrect weld symbols, and missing data). Because of
the NRC CAT findings, the Supply Sjstém agreed to extend the sample of

hangers reviewed by 72 hangers and report the results to the NRC.
EVALUATION

The results of the as-built reverification for both the NRC sample and
the extended sample were evaluated using the criteria shown in
Attachment 1. Where it was necessary to - nfirm the evaluation using
the actual design calculation, the A/E made the confirmatory review.
Each deviation was evaluated first on a case-by-case basis (see
Attachment 2). The deviations were then categorized. The summary of
the categorization is shown in Attachment 3. Then, based on the
frequency and significance, the deviations were evaluated on a generic
basis (Attachment 4). [tems of high frequency but low potential design
impact are considered acceptable based on a high degree of confidence

that the design would not be impacted.



CONCLUSIONS

None of the errors or omissions identified by the NRC CAT and the
Project QA Organization in the extended sample effect the design,
safety, or function of the supports reviewed with the exception of a
potential thermal interference which is not an error of the as-built
program and would have been subsequently identified in the hot pipe
interference walkdown. The total number of findings against a sample in
excess of 100 hangers is not significant considering that approximately
2500 welds and thousands of measurements were reviewed. Some of the
items noted by the NRC CAT and the project extended sample are not part
of the as-built program, but are idoo;tant to the operability of the
hangers. All of these items are covered in other existing inspection
programs that have not yet been completed for the hangers at issue.
There were no areas identified in either the NRC CAT or the extended
samples that would require retrofitting the in-situ portion of the as-
built program. The as-built review portion of the program is being 100%

rereviewed.
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RECOMMENDED ACCEPTANCE
CRITERIA FOR AS-BUILDING

The criteria provided in the following sections shall be used for
as-building of pipe support location on the isometric and pipe
support drawing. This document shall be used in conjunction with
As-Built Program Procedure SWP/P-P-6.

1. Pipe Support Location:

Measured dimension shall be within + 2" or 1/2 nominal
pipe diameter, whichever is less restrictive. For details,
refer to Table 1.



TOLERANCES ON DIMENSIONS FOR PIPING

|

CHARACTERISTICS | AS-BUILT MEASUREMENT |
MEASURED TOLERANCE
Pigpe Dia
Pipe Routing Dimensions + 2" or

Support Locations

Penetration Clearances

Valve Stem Orientation

-

Elevations And Dimensions
From Pipe To Building
Column Lines

whichever is less
restrictive.

+ 2" or pipe dia

whichever is less
restrictive.

1/8" (DIM < 2v)
1/4" (DIM > 2*)

I+ 1+

5° (Power Operated
valves in other than
vertical pipe runs)

+ 15° (Others)

+

Estimate
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PIPE SUPPORT DETAIL:

A

Hanger Assembly and Structural Dimensions:

Hanger assembly and structural dimensions shown in

the pipe support detail drawing are categorized in
Table 3 and associated tolerances for as-building are
shown. Figures 1 to 10 illustrate these dimensions for
some typical pipe support details. Any combination of
Figure 1 to 10 shall apply to one pipe suoport detail.
Table 2 shali apply when the dimension in the question
does not fall in one of the categaries shown in Figures
1 to 10.

TABLE 2

ITEM j TOLERANCE

Dimension < 5" + 10% of Dimensions

Dimension > 5" Greater of + 1/2" or

4% of Dimension

|
|
{
i
|
|
!
|
|
|
}
|

Anqular
Dimension

.bao




TABLE 3

, HANGER ASSEMBLY AND STRUCTURAL MEMBER

DIMENSIONAL TOLERANCES

UIMENSION

o S—

TOLERANCE

TNSPECTICON
CATEGCY
(See Note 1)

REMARKS |

™ E—

F
!
+

L,

€3,C4 (< §") + 10% of ¢ dimension 2
Cy Greater of +1/2" and |

€3,c4 (> 5") + 4% of ¢ dimension 2

Cmin
(Rod and Spring + 12" 2

hangers) - 3"

“min ' :z; :gte;:eigszpmax s Snubber cold i
(Snubber and than PP - ; setting shall be
Strut Assemblies) , op qin. ' 2 within + 1/8"

. BAx 13 Maxtmm ang | of speciFied
g PPmin is minimum ‘ on the d}aw- !
; dimension permitted | ing ;
[ by vendor. ! & |
| |
; ' | |
ég:gtﬁ Ef Eprvng No measurement ; 1 i
% 62 shiably | required. f g ;
) | l \
} | AT §
: . | ; If condition
D&E V1sug1>lgspectwcn | 1 . not met it
- ; f should be so
! noted.
NOTES: l. For inspection Category #1, the dimensions are not required to te measured

and recorded.

For inspection Category #2,

be measured and recorded.

the dimensions are required to



2

2.3

2.4

Bill of Materials

2.2.1 Verify that items listed in the 5i1] of Materials
are installed.

2.2.2 Structural shape shall be at least the size
specified in the Bill of Materials.

2.2.3 In case of conflict of length dimensions of
members between Bill of Materials and drawing,
dimensions shown on drawing governs and
dimensional requirement of paragraph 2.1
governs.

Clearances:

1) One Side Clearance: Applies when design drawing
shows 1/16" gap on only one side of pice such as
gravity aupport and vertical restraint and other-
side (Jower) does not have any clearance. I[f
measured clearance is within the range 1/32" to
1/8" (inclusive), it shall be noted as acceptable.
The clearance ocutside this range shall be recorded
within + 1/32" tolerance.

2) Two Side Clearance: Applies when the design drawing
shows 1/16" gap on both sides of the pipe. If the
total clearance is within the range of 1/16" to
5/32" (inclusive), it shall be noted as acceptable.
The total clearance outside this range shall be
recorded within + 1/1¢" tolerance.

Weld Size:

The as-building tolerance for weld size is + unlinited

and - 0". Excessive and additional welds than svecified
need not be recorded. The undersize weld shall be recorded
by the associated length within + 10% tolerance.



2.5

2.6

2.7

Threaded components shall be inspected for properly
locked, adeguately engaged and torqued where required.
Threaded engagement shall be considered adequate when
the male end breaks the outside plane of the nut.

Spring Hangers, Snubbers and Strut Assemblies
2.6.1 Sizes and types shall be checked.

2.6.2 Cold setting of the snubber shall be within
+ 1/8". The cold load setting shall be within
one load division spacing (load setting + 1/2°
load division). Marking of the setting should
be verified.

2.6.3 End connection clearances for snubbers and
struts shall.be-verified.

Anchor Bolt #erification shall be within the tolerances
specified in Table 4.

ITEM | TOLERANCE
Ecentricity ' = W

1
|
!
Center to center dimension i + 1/8" ;
Edge distance (to edge of ! ﬁ

steel and to edge of | + 1/8"

concrete) f

Size (diameter) f b éﬁa .
Thickness of washer |7 6ﬁ8'

Also anchor bolt type, size and orientation of reinforcing
washers at anchor boit shall be verified.



2.8

2.9

2.10

2.11

PLATE:

The width and length of the plate shall be measured

within + 1/4". the thickness of
measured within + 1/4" . Q".

REFERENCE DIMENSION:

1. The following dimensions are

the plate shall be

included in pipe

support cetails for reference only. They do not
require "as-built" verification and may not be

identified as reference.
a) T.0.S. elevation
b) B.0.S. elevation

¢) Pipe elevatianm

d) B.0.C., T.0.C. or floor elevation

e) Dimensions from column 1i

nes

f) Azimuths and radial dimensions

g) Lug elevation
h) Orientation with respect

i) Location plan

2. The size of existing memters
and are for reference only.

Shim plates sizes and numbers of
specified clearances need not be
Materials.

to north

need not be verified

shims required to meet
checked against 8111 of

The structural orientation recorded within the guide
line of Detail #13 of H501, sheet 3 shall be considered

acceptable.
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N CASE-waCASE EVALUATION OF NRC CAT SAMPLE DEVIATIONS W ATTACHMENT 2

A, o Vit . ®

$ PAGE © OF 8
HANGER NO. DEVIATIONS REASON FOR DEVIATION ENGINEERING EVALUATION CATEGORY
00-2533-2 Hanger location with respect to the pipe riser varied from|Reviewer problem - Delta delta|No Design Impact per M1
design location to 2-7/8%. The tolerance allowed by misunderstanding. Engineering Evaluation.
drawing H5J1 for this critical dimension is + 2",
HPCS-16 Richmond insert stud threads not staked. Not as-builter problem, No Design Impact per 02
Engineering Evalvation.
LPCS-28 1. Undersize welds on washer plates. No Design Impact per Wi
Engineering Evaluation.
2. Cold set dimension on snubber as 2' 7-7/8" per design No Design Impact per "4
drawing, shown on redline as 2' 10-1/2". Engineering Evaluation.
LPCS-903N Weld details were not specified on the drawing. As-builter did not check to No Design Impact per W3
see if every joint had weld Engineering Evaluation.
symbol. As-builter checked
everything on drawing - weld
symbol not shown on dnwm? -
appears only on FRPED. Weld
is OK.
M5-998N Lug to pire welds 1/4", drawing specified 5/16". Not as-builter error - Hanger |[No Design Impact per Wl
was not as-built at time of Engineering Evaluation,
NRC walkdown.
RCIC-21 Clip anqgl> 4x4x3/8", drawing specifies 4xdx]/2" No Design Impact per M7
Engineering fvaluation,
'_rltlli;(.-:i.‘;?n_“ 1. _Y:;:e-:t:c;l_ Oxlll-/d". drawing specifies ax4x, 375" No Design Impact per M7
Engineering Evaluation,
2. Wrong neat number etched on tube steel. Heat number belongs to
previously attached piece that
was removed.




~ CM! -CASE EVALUATION OF NRC CAT SAMPLE DEVIATIONS ( , ATTACHMENT 2
Yk PAGE 2 OF 8
| — - — T
HANGER NO. DEVIATIONS REASON FOR DEVIATION ENGINEERING EVALUATION CATEGORY
RHR-415 1. Vendci welds around undersize during attachment weld No Design Impact per Wl
grincing. s Engineering Evaluation.
2. Critical dimension shown on redline as 5' 1/4", actual |Mismeasurement - to wrong No Design Impact per Ml
and original design is 5' 7-3/4", pt')lnt ()top of pipe instead of |Engineering Fvaluation.
plate.
RHR-465 Lug to pipe weld 3/16", drawing specifies 1/4". 1/32 concavity in weld. No Design Impact per w1
Engineering Evaluation,
RHR-563 1. Cold set dimensions on snubbers were 1" 1-5/8" and 1' No Design Impact per M2
1-3/4'. Drawing specifies . 1" = 1/8". Engineering Evaluation.
2. Two o twelve expansion anchor mounting studs had less No Design Impact per D5
than required thread engagement into anchor shell. Engineering Evaluation.
RWCU-162 Weld details were not specified on the drawing. This is a QC-11 hanger. No Design Impact per w3
" Engineering Evaluation.
SLC-4475-11 |Clearance from pipe to support are 1/8" and 1/32", redline No Design Impact per M

indicates 1/16" and 0". Engineering Evaluation.




CASE-BWP “E EVALUATION OF EXTENDED SAMPLE DEVIATIONS

( ATTACHMENT 2
o PAGE 3 OF 8
HANGER NO. DEVIATIONS REASON FOR DEVIATION ENGINEERING EVALUATION CATEGORY
MSLC-11 1. As-builter - fillet weld instead of flare bevel. Misunderstanding of weld No Design Impact per W3
symbol . Engineering Evaluation.
2. Cir. was 1/16" and 1/32" instead of recorded 1/8"-and [T
1/16".
RHR-298 Gusset plate's welding less than design 5" 7* 9* and 9* No Design Impact per W2
actual versus 11-1/16" shown. Engineering Evaluation,
RHR-319 A flare V weld was recorded as a flare bevel. No Design Impact per LE]
Engineering Evaluation.
RHR-408 1/4" fillet weld is actually 3/16" x 1/4". No Design Impact per Ll
Engineering Evaluation.
RHR-520 2' 7-1/8" recorded as 2' B-1/2". Not as-builter error (WB51). [N/A Ml
RHR-609 Distance between welds is 4-1/4" instead of 4", Not ws-builter error (W851). |[N/A Ml
RHR -920N Thermal exp. interference with RHR 924N, Not as-builter error Hanger Redesign Required for D1
(WNP-2-075) either RHR-320N or RHR-924N
RHR-924N 1. See RHR 920N. Not as-builter error See RHR-920N D1
2. Under welding of flare bevel weld. This is an extra weld not No Design Impact per Wl
specified on design. Engineering Evaluation.
" 3. Unrecorded gap batween lug and top of clamp. - " M5
RHR-925N Missing lock washer on Richmond insert, No Design Impacl per D2
Engineering Evaluation.
RHR-946N P-P is 1' 7-3/8" instead of 1' 7-11/16" (critical No Design lmpact per M2
dimension is 0K). Engineering Evaluation.




CASE-B'

ASE EVALUATION OF EXTENDED SAMPLE UEVIATIONS

ALiALimmem ¢

PAGE 4 OF 8

-

HANGER NO.

DEVIATIONS

REASON FOR DEVIATION

ENGINEERING VALUATION

CATEGORY

MSLC-32

Three way est. cir. E-1/32" versus 1/16", W-3/32" versus
1/32", N- /16" versus 1/32", S-0K - 1-1ug 1/64" cir,

No Cesign Impact per
Engineering Evaluation.

FPC-908N

. Shim t = 1/32* versus 1/16". rae

. Lug —> clamp clr,

No Design Impact per
Engineering Evaluation.
" L

Ml

LPCS-45

. Undersized fillet weld 1/4* x 3/16% and 1/6 x 3/16°
versus /4",

. Measurenent 2' 1-3/4" versus 2' 0-7/8".

Not as-builter error (W851).

No Design Impact per
Ergineering Fvaluation,

HPCS-909N

. Weld called inaccessible was 1/8" undersized.
- One sice of all around 5/16" fillet is 1/4" x 5/16".

. Rear bracket missing spacer washers,

Not as-builter error-
spacer not required.

No Design Impact per
Engineering Evaluation.

N/A

7/8" clamg bolt instead of 1".

Not as-builter error -
Reinspector error.

N/A

Flare bevel weld undersized by 1/8".

No Design Impact per
Engineering Fvaluation.

1. Strut in!erferen}e with insulation.
2. Power Piping strut used instead of NPS.
1. P-P dimension not on drawing or verified.
4. Dimension 3' 7-1/4" versus 3'11".

. Offset 1 3/4" versus 1",

- Undersized welds on wrong side of stiffner plate.

No Design Impact per
Engineering Evaluation,




CASE-BY .SE EVALUATION OF EXTENDED SAMPLE DEVIATIONS ATTACHMENT 2
PAGE 5 OF 8
Nwﬁ NO. DEVIATIONS REASON FOR DEVIATION ENGINEERING "VALUATION CATEGORY
MS-170 Fillet weld is 1/4" x 5/16" versus 5/16". No Design Impact per Wl
- Engineering Evaluation.
MS-171 tinder filled flare bevel. No Design Impact per Wl
Engineering Evaluation.
MS-1000N 1. There ar: 4 item #15 versus 2 recorded. Original Bill of Material was D4
wrong. No Design Impact per
2. Critical dimension not measured. Redundant dimension. Engineering Evaluation. Ml
MS-1011$ 1. Snubber 11-9/16" versus 11-3/4", M2
No Design Impact per
2. Dimensicn 5-3/16" versus 5. Not as-builter error (W851). |Engineering Evaluation. Ml
M5-10135 1. Snubber d—imension 11-3/16" versus 11-9/16" and No Design Impact per M2
1' 0-5/16" versus 1' 0-5/8". Engineering Eyaluation.
2. Base plite dimension 5-1/4" versus 5", 6-3/4" versus Not §s-bui|ter error (W851). ] M1
7", 7-1,4 versus 7", 4-3/4" versus ..
M5-295 Spring Rod with 2-3/4" thread instead of 6" thread. No Design Impact pe- Ml
Engineering Evaluation.
RHR-17 Welded beam attachment is 3/4" - 5/8" was specified on No Design Impact per Da
drawing. Engineering Evaluation.
' RHR-96 Q@M is 3/ 8" x 1/4" instead of 5/16" fillet. No Design Impact per Wl
Engineering Evaluation.
m;a-zl? 1. 8 10-5/16" verwus 8' 9-1/4". Not as-builter error (W851). |N/A Ml
2. Missed weld length W2
3. Clr. 1" specified - 1/2" exists No Design Impact per M5
4. 1'-0* versus B-15/16" Engineer ing Eyaluation. Ml
5 3/16" fillet all around specified versus seal welded on WA
2 of sites.
6. 3/16" weld missing on bottom of attachment WA
7. §-1/2* versus 7". M1
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CASF-‘.«SE EVALUATION OF EXTENDED Sampy ¢ DEVIAT 1onsg . '

ATTACHMENT 2
PAGE 6 OF 8
e ——————— \‘\\_. P —
e e ———] "—*""‘—-h‘“"-—‘—* \ﬁ\h.‘ n = S — e e d
HANGER NO, REASON FOR DEVIAT 10N ! ENGINEERING, §yay AT ION CATEGORY
- - “.._-,7_~ — — e ——— ;-_—-—_._‘
RHR-245 Eight boit hase plate has one stud bolt instead of match [Not as-builter error - N/A
bolt, allowable substitution,
_“_“‘_-N - Po g ~ —\\‘ b ———————
RHR-548 Extra weld on plate washer. Not as-builter error (Was1) L/A
e e —— — ik SCR—
RHR-559 Strut p-p 1* 9.3/4% and 1' 10-72/8" versus 1' 11-1/2# No Design gt por M3
each, Eﬂqineormq Fvaluation.
“_.__._.._._.._\-—\*___* ——
RHR-928N As-builter misidentifjed Spring size. Spring was poorly marked. No Design Impact pur 04
Engineerinq Fvaluaton,
— e f e - T ——— ol el
RHR-SB- 3] DA L 8-1,¢" versus ' Jo* No Design Impact ey Ml
Enqlneerinq valuation,
2. Snubber p-p 2' 3-1/8" (actual) versus 2' g (as-buiit) i M2
e (specified) .,
s atra e s ——— e KM-“-M .
MSRV-2A.5 Snubber p-p 1° 8-1/8" versus |° 7-7/8". . No Design Impact por M2
: [nglneerinq Evaluation,
S ,.ﬂ_._‘-N‘N-ﬁ___ﬁ__\_ﬂ _,_‘-_.“___\-.__._“_..”.A P s |
MSRV-2C-9 1. Flare bovel 1/16" under fin, No Design Impact per Wl
Enqineer’nq valuation.
2. Oversize reinforcement plate 12-1/4% 4 13-3/8" versuys i M1
11-1/4" 13-1/4~,
— ~~--__~~—\j_‘-*--...\______,-—_*__ S
LPCS-46 Missing weld not noted, No Design Impact per WA
Engineering Evaluation,
e e ,—\*_*\-__\ﬁ_ e e e e
LPCS-901N Stiffener velq and plate shorter. No Design Impact per w2
Engineerinq Evaluation,
e e et e a—— e —— e — ._______.___»N_ - — —'—‘-\‘——N
RCIC-15 Stud used instead of bolt. Not as-builter error per N/A
PED-215-H-Fgsq.
P e c—— [ ———— e -~k<«~_\..—\‘4“~‘;_~-*‘.\~ ——— ——*\ﬁ'—-—-\
RCIC-26 Snubber p., 2+ 9-13/16" versus 2' g, No Design Impact per M2
Engineering Evaluation.
_ﬁ_---_\J_‘M,..‘-\_.\\ —_— 1 ]

—

a

s




CASF-~  ASE EVALUATION OF EXTENDED SAMPLE DEVIA1ITONS ATTACHMENT 2
PAGE 7 OF 8
HANGER NO. DEVIATIONS REASON FOR DEVIATION ENGINEERING EVALUATION CATEGORY
RCIC-41 Clearance dev. No Design Impact per M5
o Engineering Evaluation.
RCIC-107 Weld marked TYP which was not. Other weld was spacified No Design Impact per W3
oK. Engineering Evaluation.
RCIC-121 1. Weld L 7-1/2" versus 7-3/4". Not as-builter error (W851). |[No Design Impact per W2
. Engineering Evaluation.
2. Flare bevel with 174" fillet cap is 3/16" x 1/4%, Wl
RCIC-904N 1. 3' 0-5/8" versus 3' 0". Not as-builter error (W851). |No Design Impact per M2
Engineering Evalnation.
2. Missing weld not reported. WA
3. i/4" fillet actually 3/16" x 1/4". Wl
4. 2' 11-5/16" versus 3' 0", Not as-builter error (W851). M1
RCIC-91IN 1" clamp bolt used instead of 1-1/8". Not as-builter error - N/A M6
Reinspector error.
HPCS-12 1. Bill of Material for sway struct called out rear No Design Impact per Da
bracket but M-146 was installed but not specified on Engineering Evaluation.
as-bui't,
7. 5° off.et not reported. M
HPCS-17 1. Portion of all around 1/4" fillet is 3/16" x 5/16" and No Design Impact per Wl
3/16" x 1/8" (skewed weld). Engineering Evjluation.
2. Washer plate is welded on two sides instead of four. \ W2
VR-? 1/4" all around fillet weld is 3/16" x 1/4" on one side, No Design Impact per Wl
Engineering Evaluation.
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ATTACHMENT 3

FREQUENCY SUMMARY OF CATEGORIZED OEFICIENCIES IN ATTACHMENT 2

NRC |Extended

Welding
Wl Undersize 1 16
W2 Underlength 5
W3 Symbol 2 3
W4 Missing a4

TOTAL 6 a8
Measurements
M1 Dimensions‘ 2 15
M2 Snubber P-P 2 7
M3 Strut P-P 2
M4 QOffset 3
M5 Clearance l 6
M6 Clamp Bolt Size 2
M7 Steel Size 2 0

TOTAL 7 35
Details
01 Thermal Interference 3
D2 Locking Device 1 1
D3 Spacer Washer 1
04 Component Identification 5
D5 Thread Engagement 1 0

TOTAL 2 10




ATTACHMENT 4

GENERIC EVALUATION OF DEVIATIONS

FINDINGS

The errors reported by the re-as-built team fell into three general
categories: welding, measurements, and miscellaneous details (See
Attachment 1): Thére'were 34 welding discrepancies noted of which six were
from the NRC samﬁfe and 28 from thé extended sample. Undersized welding not
being measured and/or recorded was the most prevalent Jiscrepancy with 20
findings. There was a total of 42 measurement errors reported, seven from
the NRC sample and 35 from the extended sample., The remaining miscellaneous
details, such as thermal interferences, locking devices, and component
manufacturer that were missed during the original as-built numbered 12. Two

of these items were from the NRC sample, 10 from the extended sample,

Many of the items, in both the NRC sample and the extended sample, that were
originally thought to be errors turned out not to be as-builting errors

per se. With the development of a more definitive set of measurement
tolerances and acknowledgement that other existing inspection programs
existed to reconcile certain deficiencies, most of the findings either fall
within acceptable measurement tolerances or the deviations would be picked
up by one or more other inspection programs. The following is a detailed
summary of each category of deficiencies and a brief discussion on the

findings in that category.



Wl - Undersized Weld: The NRC CAT identified MS-998N as deficient.

However, the hanger was not as-built when the NRC CAT inspection was
made. The hanger has subsequently been as-built 3nd the undersized
weld identified by the CAT was also recorded by the as-builter. The

remainder of the undersized welds represent a small percentage of the

total number of welds (19 of approximately 2,500, < 1%). None of the
19 undersized welds affected the design in accordance with an

engineering evaluation.

W2 - Underlenath Weld: The potential design impact of a weld that is

shorter than designed is similar to that for a weld that is undersized.

For two of thé welds, the deviation was less than the measurement

tolerance of PED-215-H-W851 and therefore is not really an as-builter

error. In another case, the weld was called deficient because the weld

‘ of a web stiffner did not run from flange to flange. It is standard
practice to clip the corners of stiffners resulting in a shorter weld
even though the hanger detail did not call for it to be clipped. None

of these deficiencies impacted the design.

W3 - Welding Symbol: Welding symbol errors cover two types of errors.

Welds that are improperly specified, i.e., calling a flare bevel weld a
fillet weld, are usually very obvious to the designer, and as such,
result in a request by the AE for a re-as-built of that item. The
other error is welds that are missing any weld symbol, and as such,
appear not to be welded on the as-built when reviewed by the AE. In

nearly all cases, this would be conservative,



W4 - Missing Welds: There was a total of four welds specified that

were not made and not identified as missing by the as-builter. In all
cases, an engineering evaluation of the detail indicated that the
existing hanger meets code requirements. Further, four welds out of
the total population in over 100 hangers with approximately 2,500 welds

is a small error rate.

Ml - Dimensioning Errors: Nine of the 17 reported dimensioning errors

are acceptable as-is because they fall within the WNP-2 measurement
tolerance (PED-215-H-W851). The remaining eight dimensioning errors
were minor and acceptable as they do not impact the design of the

-

hangers.

M2 - Snubber Pin-to-Pin Measurement: The snubber pin-to-pin

measurement errors are not significant for two reasons. First, the
measurement tolerance of + 1/8" is quite tight considering that pipes
move due to ambient temperature changes and as a result of the hanger
setting and balancing. Either of these can result in a hanger that is
acceptable one day and unacceptable the next. Further, startup has a
preservice inspection procedure (SLT-S-303) which reinspects all
snubber supports prior to operation of the system and the pin-to-pin

dimension is one of the items checked.

M3 - Strut Pin-to-Pin Measurements: Only two strut measurement errors

were noted, and in one of the cases, the error was that the dimension

was not verified. Strut pin-to-pin dimensions are change due to hanger



settiqg and balancing and are not critical as long as they are witnin
the manufacturers 1imits on the load capacity data sheets(s). Further,
many of the struts, approximately 80%, will be reinspected during

startup's preservice inspection of supports (SLT-S-303).

M4 - Offset Measurement: 11 all cases, the offsets were acceptable as-

is by an engineering review. Hanger offset measurements are another
item that is reviewed by the startup preservice inspection procedure
(SLT-S-303), and as such, most offsets will receive a second review.
In two of the three offset measurement errors, offsets existed that

were not reported by the as-builter,

-

M5 - Clearance Measuremants: All seven of the clearance measurement

problems were acceptable from an engineering review. B8ox restraint
clearances like snubber settincs can change from day-to-day due to
ambient temperature changes and can be affected by the hanger setting
and balancing. Hanger clearances are reinspected after the line has
been balanced and most will be inspected again when startup does their

preservice inspection under SLT-S-303.

M6 - Clamp Bolt Size: Both of the bolt size errors reported were later

found not to be as-builter errors, but rather errors made during the
as-built reinspection. The original as-built is correct. No

deficiencies were found.



M7 - Steel Sizing Errors: The two cases where the steel thicknesses

were not identified by the as-builters appear to be isolated cases as
the extended sample did not identify a single additional case. These
two cases represent a very small error rate among the hundreds of
pieces of steel covered by the sample of over 100 supports. In both
cases, the existing condition was acceptable based on an engineering

evaluation,

Dl - Thermal! Interference: The three thermal expansion interferences

identified in the extended sample do not belong as as-builting errors.
The requirement to look for thermal interferences has been removed from
the as-builﬁ’progrmn. These items will be covered by both the Hot Pipe
Interference Walkdown (BRI Project Instruction WNP-2-075) and startup

preservice inspection (SLT-S-303).

02,3,5 - Lockinag Devices, Scacer Washers , and Threaded Engagement:

These items are not the responsibility of the as-built program with the
exception of noting double nuts as a locking device. These deviations
would be covered by several other programs. The hanger set and balance
team insures that there is full threaded enjagement and a locking
device for all adjusted hangers. Startup's preservice inspection
program (SLT-S-303) covers these items. Also, other sampling programs
resulting from the generic problem identified by the NRC CAT concerning

nuts and bolts will address these items.

D4 - Component Identification: There were five components that were

not properly identified: a strut manufacturer, a spring can size, a



rear bracket for a strut the size of a welded beam attachment (a size
larger than specified was installed), and the auantity of PSA-35 weld
adapters (the original bill of materials was wrong). This represents a
small error rate. Further, the spring size error would be readily
fdentified by the hanger set and balance program. Both the spring can
and the strut could also be identified during the preservice inspection
(SLT-S-303). These errors are r adom and limited and were found not to

impact the design or function of tne hangers.

O
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REASON FOR CHANGES

Revision 1

Changes from the initial report (dated September 1, 1983) “ave been made and
are identified with a vertical line in the right hand margin.

The affected page/section/paragraph and the reason for each change is listed
below:

1. Page 6, deleted the first item (bullet) under paragraph 3.5-C.

Reason for deletion:

During the final stages of the SWEC pipe support inspections, clearance
was obtained for access to the Diesel Generator Rooms. Access to these
rooms had been severely restricted due to ongoing major constructiecn.
During the inspection in these rooms, the inspection team noted a
deviation on pipe support SW-1048-22 and turned it over to the
evaluation group. The evaluation group determined that the sketch made
by the inspection team did not contain sufficient detail ‘to adequately
assess the condition so a reinspection was recommended. The SWEC team
made two attempts to obtain clearance for access to the Diesel
Generator Rooms to reinspect this support but were unsuccessful because
of newly instituted security clearance requirements. By this time
schedule requirements dictated that the final report be prepared and
issued, so this item was evaluated to the best of SWEC's ability as
sketched on the inspection form and included in the final report.

Subsequent to the preparation and submittal of the final report to the
Supply System, SWEC engineers were able to obtain access to the Diesel
Generator Rooms and conducted two inspections of support SwW-1048-22.
These inspections indicated that the information on the inspection form
was incomplete and that the conditicn assumed in the report did not
exist.

2. Page 7, second paragraph of section 3.7. Added clarifying sentences.
Reason for change:
Expanded the text of the report to more accurately explain the
results of Attachment E.

3. Attachment E 'Engineering Assurance Evaluation", page 2, under
"Observation & *Disposition”:

. Changed the disposition of paragraph 3
Reason for change:
The only instants SWEC observed the starting <f as-builts before
construction completion was when temporary items were involved
(paragraph 4.2 of Bechtel procedure 14631/RL-1.00). Providing
this procedure is rigorously implemented, proper control of this
work apprcach can be achieved.

. Replaced the fifth paragraph.
| Reason for change:
Developing an overall audit program at this point in the
construction schedule would probably not yield any benefits.
However, the current monitoring program must continue to be
scheduled and performed.

/
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1.0 INTRODUCTION

In May and June 1983, a NRC Construction Assessment Team (CAT) reviewed the
Quality Class I as-built program for WNP-2 as planned and implemented by the
contractor for the Washington Public Power Supply System (Supply System).
During this review, discrepancies between the as-built documentation and
as-installed pipe support configurations were noted by the CAT Team. The CAT
Team also noted that previous reviews of the as-built supports by both Projec:
QA (PQA) and Bechtel QA (BQA) had indicated different rates of deviation.
These three reviews were based on a relatively small sample of the pipe
support population. As a result, the Supply System contracted with Stone &
Webster Engineering Corporation (SWEC) to perform an independent third-parcy
review of the QC I as-built program. This review included a physical
inspection of a relatively large cross-section of the QC I pipe support anz
small bore piping population, the analysis of deviations, and an engineering
evaluation of the significance of the deviations. In addition, a review cZ
the as-built program was conducted to ascertain compliance with th
requirements of I&E Bulletin 79-14.

2
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2.0 CONCLUSIONS

The present QC I as-built program in use at WNP-2 is acceytable and
meets the needs of the project.

The implementing procedures for the as-built program are satisfactory
and meet ASME III and NRC I&E Bulletin No. 79-14 requirements.

Deviations found during the SWEC review, were determined not to have a
significant effect on the structural integrity of the support.

Several isolated items found during the SWEC review may require

further action by the Supply System. These are described in section
3.5 C of this report.

STONE & WesSTER A



3.0 SWEC PROGRAM
SWEC performed a third-party review consisting of three parts:

1. Sample selection, physical inspection, and analysis of deviations fer
a significant sample of the hanger population.

Sections 3.1, 3.2 and 3.3 of this report provide details of the
inspections performed including sample selection and data analysis.

Engineering evaluation of deviations found during the physical
inspection.

Section 3.4 of this report provide details of the evaluati
performed.

A review of the as-built program.

Section 3.7 of this report describes the review performed and assesses
the adequacy of the as-built program relative to regulatory
requirements.

SWEC's work was limited to 1) comparing as-installed conditions to as-buil:z
drawings, and evaluating any deviations, and 2) reviewing the contractors
implementation of the QC I as-built program. It was not within SWEC's sccpe
of work to re-perform wark done by others or to review the basis of the
original design. Large bore QC I piping was not included in SWEC's Scope of
Work. Also, since SWEC used as-built drawings €for their inspections, it was
assumed that any deviations previously found by Bechtel in the as-buil:z
program will be reconciled by others.

3.1 Sample Selection

Supports and piping to be inspected were initially selected at random frem the
Bechtel computer listing of as-built drawings by startup system. This lisc
contains 2,270 QC I large bore pipe supports, 733 small bore QC I pipizng
isometrics (with the associated supports), and 269 unique QC I small bore
supports.

A sample of 15 percent of the population of large and small bore QC I pipe
supports, small bore piping, and small bore unique supports was selected.
This sample size greatly exceeds the sample sizes established in MIL-STD-103D
for a 95 percent confidence level. For example, from a population of 2270
large bore supports, a sample of 340 supports was inspected to achieve 15
percent while MIL-STD-105D at a confidence level of 95 percent requires a
sample of 125. On this basis, there is greater than 95 percent confidence
level that the results of the inspecticn and evaluation of the sample can also
be applied tc the uninspected population.

A 15 percent sample consists of 340 large bore supports, 110 small bore piping
isometrics, 184 small bore standard supports, and 553 unigue small borca
supports. The initial random sample was adjusted to assure a representat:ive
cross section of various suppert types and sizes which exist in the planac.
The final sample and a breakdown by type, system, etc., is shown in
Attachment A.

/B
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3.2 Inspection

‘ Prior to commencement of the inspection phase, SWEC personnel were trained in
weld measurement and the inspection procedures to be used, and were
familiarized with the plant and the history of the WNP-2 as-built program.

Inspections were performed and data were collected according to Project
Procedure WRO-01 - Procedure fur Engineering and Evaluation of Pipe Supports
(Attachment B).

Each pipe support was inspected for 17 attributes. The attributes selected
for pipe support evaluation were primarily those associated with the
structural integrity of the support. The 13 attributes selected for the small
bore isometric evaluation were those considered to be associated with the
structural integrity of the piping system and the configuration of the piping
system. The results of the inspections by attribute are shown in Attachment C.

3.3 Data Analysis

The disposition of the attributes on each inspection form were inputed to
SWEC's Pipe Hanger Information System Program (PHIS) and sorted by attribute,
system and support type. From this information, the number and types of
various deviations were compiled and results analyzed. Data results are shown
in Attachment D.

3.4 Evaluations

‘ If during the inspection an attribute was determined to be outside the
tolerances established in Attachment B, it was marked as a deviation and
evaluated. If the engineer on the inspection team could determine that the
deviation did not affect the structural integrity of the support, it was
documented on the inspection form as acceptable. If the inspection team could
not determine disposition of the evaluation, it was referred to an Evaluation
Group. The Evaluation Group then reviewed the deviation against the criteria
in Section 3.1.5.1 of Attachment B. The effect of a deviation on the
structural integrity of supports which could be accepted with calculations was
so documented.

The basis for acceptance of the effect of a deviation on the structural
integrity of a support was either by referencing existing design calculations
_ 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 alsc used where the Supply System has shown that those
deviations will systetatically be remedied. The details of these types of
bases for acceptance are shown in Attachment B, Sectiom 3.1.5.1.

3.5 Results

The results of the inspection phase are shown in Attachment C. They are
presented in a tabular form indicating the number and type of deviations found.

A. During the inspection process, 141 supports were found to have fillet weld
deviations. These supports contained a total of 1130 fillet welds. There
. were 233 of these fillet welds that were not in conformance with the
as-built documentation; 204 of which, were considered critical tn the
structural integrity of the support.

5
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From the information shown in Attachment C, a trend can be seen in the
area of weld measurement on the as-built drawings. A further sort of weld

deviations is presented in Attachment D. In the most common weld
deviations, one or both legs of the fillet weld were 1/16" less than
specified on the drawing. Review of stress levels in these welds

indicated that they were within allowable limits.

It would be highly reasonable (because of the large sample size) to expect
a similar proportion of weld deviations to be found in the uninspected
population. Since the sample size was greater than that which would yield
a 95 percent level of confidence (discussed in section 3.1) it would be
reascnable to expect a similar proportion of the weld deviations in the
uninspected population and for them be evaluated and dispositioned
(structurally adequate) with the same rate of success as in the inspec:ec
population . On this basis, SWEC is more than 95 percent confident that
no deviations in fillet welds, which could adversely affect the structural
adequacy of the supports, will be found in the uninspected portion of the
population. Therefore, SWEC does not recommend that any further weld
inspections be conducted.

Many deviations were found in is U-bolt side clearances for small bo
supports. The supply system has an ongoing program to cover the
clearance problems; therefore, they were not further evaluated by SWEC.

The following items were observed during the inspection process which may
require further action by the Supply System:

* Another condition observed by SWEC, was that insulation around small
bore supports and pipes restricts thermal expansion pipe movement in
the axial direction. It is recommended that the Supply System develop
a program to account for this condition.

» It was observed that the stiffener plates located on building steel
for supports RCIC-16 and RCIC-19 were distorted. This condition is
not in the scope of the As-built Program but is being investigated by
Bechtel.

¢ During the review of the inspection of a small bore piping isometric,
SWEC discovered that a deviation was noted by a Bechtel as-builder but
was not followed up with a Request For Information (RFI) or Project
Engineering Directive (PED). Bechtel is currently reviewing the
as-built drawings for this conditien.

» Where deviations were found such as missing parts, excessive 2z23s,
snubber settings, etc., the Supply System procedure SLT S303.0 was
referenced for acceptance. SLT S5303.0 references ASME XI which would
exclude small bore supports for pipes cone inch and below. It is
recommended that this procedure be revised to include QC I pipe
supports for pipes of 1 inch and 3/4 inch normal size.
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Of the 689 large or small bore pipe support or small bore pipiag isometrics
inspected, 311 had deviations requiring evaluations. 78 were evaluated by the
inspection teams. The‘r effect on the structural integrity of pipe supports
and piping were all determined acceptable. 233 required more detailed
analysis by the evaluatin group. The effect of these deviations were also
found acceptable to the criteria shown in Attachment B, Section 3.1.5.1, and
the section 3.5 C of this report. Where deviations were observed that could
affect the structural adequacy of the support, they were analyzed and found to
have sufficient design margin so that the structural integrity »f the support
was not compromised.

3.6 Review of SWEC Activities

The Engineering Assurance Division* performed an audit of the SWEC project
activities to determine if the procedure in use adequately describes and
controls the work, and if the work was being accomplished according to the
procedure. Work performed by the field inspection teams was observed and the
subsequent documentation by these teams as well as the Evaluation Group was
reviewed. The project procedure, Attachment B, and the project's compliance
to it were found to be satisfactory.

3.7 Review of As-Built Pregram

An evaluation of the WNP-2 as-built program (as it applies to the QC I piping
and associated pipe supports) was periformed by SWEC's Engineering Assurance
Division®*. The intent of this evaluation was to assess the as-built program's
compliance to ASME iII and NRC I&E Bulletin No. 79-14 and its' ability to
ensure that the engineering analysis applies to the actual as-installed
configuration (members, location, welds) of the piping system. The evaluaticn
was conducted by reviewing the applicable procedures, holding discussiomns with
appropriate personnel from the Supply System (the Owner), Burns & Roe, Inc.
(the A/E), the Bechtel Power Corp. (the Comstructor) and others involved in
the program, and by reviewing as-built documentatiocn. The review concentrated
on pipe supports and the construction program for identifying the as-built
configuration to the A/E.

The results of this evaluation indicate that the written program and
procedures are satisfactory and comply with ASME III and NRC I&E Bulletin No.
79-14 requirements. However, some procedural changes could be made to better
describe interfaces between affected groups, reflect actual practices, and
improve effectiveness. A detailed list of the items evaluated, associated
observations, and dispositions are described in Attachment E. The
dispositions regarding changes to procedures are sugecestions that in SWEC's
judgement could improve program effectiveness. A detailed list of the items
evaluated and associated observations are presented in Attachment E.

#The SWEC Engineering Assurance (EA) Division 1is a Division in the
Engineering Department and is responsible for administering the SWEC
Standard Nuclear Quality Assurance Program as it applies to engineering
and design activities.
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TABLE IA - LARGE 3ORE SUPPORT SAMPLE
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t  SUPPORT REV. SUPPORT REV. SUPPORT REV.
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ue 1 ) CAC LY - FUR 90N 2FQ
ue & SFQ caC 2v B FrC 209 L
CE 3 3FQ LaC <l 3FQ FPC 210 ikl
ue 35 2F1 CAL 23 2 FPL 223 3
Le 386 3r0 CAC &9 - FPL 24+ SFQ
be & 6F0 CaC > e FPC 225 3R
Us «0 2FC caC 50 4rC FrC 223 2
UE * el 2F3G cac o <rQ FPC 229 5FQ
ue “Z 3FJ Al 78 L rPC @l 5FQ
uE 5 “rQ Cac 8 L FPC  && =FQ
be &8 aFl CAC 80 Lry FPC @3 -
DE  SCain LFQ Cac 8l L FPC 59 wFy
SQomn 1FO CaC 82 <FQ FPC 80 2FQ
G5 170 walL 83 v Fri  c= 25
YO8N v LAL  Be L FPC SCan 1FO
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TABLE IA - LARGE BORE SUPPORT SAMPLE (CONTINUED)

SUPPORT REV. SUPPORT REV. SUPPORT
rPC SOSN 1 LPCS 905N ¢FQ S 255
FPC LN LFO LPCS 907N - MS 289
#PCS 1 3 WPCS SUan 2F0 MS 290
nPCS lo 5 LPCS 909N ¢rv s 3U5
HPCS 17 570 MS  1C=1P> <F9 MS  3ue
nPCS 18 o MS  lOu3n 2F0 s 316
nels 31 TFQ s 101 >F0 s <.
mPCS 32 5FQ T “F0 M5 32«
ArCS 38 - M 117 SFQ M5 325
MPLY 44 5FQ S llv 5r9 s 328
nPLS 7 F0 s 120 oF0 S5 3wz
ArCs YQ7N 3F0 ms L2l 3 MS @5
MPCS 908N &FQ s 137 SFC TR |
M*CS 9LON 3FQ mS  les eFQ s 993N
nPCS 9LLN 3F0 s les 5 S 998N
APCS Slon Z S 170 oFd M5 YSTIN
wes 11 3FQ ., My 1T nda M3 99EN
LPCS 12 “FQ s el 2Fv M3ut 10
LPCy 33 3 M5 2sl B MSul L1
LS 39 =0 MS T4 B MLl 1z
WPCS 57 “FG s 275 ary msLe L3
WFLs sl FQ ms 277 3F0 MSLL 23
LPCS SUan «FQ M3 <7z erv MSLL 40
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IABLE IA - LARGE 30RE SUPPORT SAMPLE (CONTINUED)

SUPPORT REV. SUPPORT REV. SUPPORT REV.
M5¢C 27 é RCIC 8 Z MSRY &o=7 3Ry
MSLL 28 L RCIC 8u 5FQ MSRY eL=> 3FU
MSLL &% 2FQ RCIC &2 *r3Q MSRky 5B=¢ arU
MSLC 34 1 RCIC 83 ~FQ MSRY Se=3 PV
MSLC 32 &FQ RCIC 8o - MSRY Sc= IR0
MSLC 34 sFQ RLIC 83 p MSky 58-5 3FY
M3uL 35 1 RCic 91 Fa MSRY 5C=i &FO
MSLC 39 érQ RCIC 93 3 MSRY 5C=¢ ARV
MSLC 9 1 RC1IC 95 3FC MSmV 5C=3 ZFY
M3RY 2p=> 4FQ RCIC 952N ¢kl RCIC 1C=1¢ -

M3RVY Zo=eo 3F0 RCIC 95en 3rQ RCIL lu 3FC
MSRY <=7 3FC RC1C 969%S ) RCIC 11 “

MY sA=o - RCIC 970 1FO RCLC 14 «rQ
M3RY 3p=5 3F0 RFw 151 “ Kele le “

MJAV 3p=-o 3F0 xFw 152 Z kCIC 15 o

nsxv. EIVE T 1FQ RFw 153 > RCIC lo 3r0
MRV 4a=lu < RFw locg 5rQ mLiv 17 «rQ
MSAY @a= 3FQ KFw los 2 RCIC 19 SRy
MSRY 4a=5 2F0 RFw 177 “rQ RCiC S 5,0
MIKY 4a=4 2F0 wFw 179 3 RolC o 3F0
MSRY @a=9 2=0 KrPw 182 7+Q RCiL 7 SFQ
TS«V so=L0 3Fr0 RFEw  FeIN 9 KC1C 74 2F3
MIRV wn=n orQ RMK  SA=9( ard RCIC 79 - 0

/ g
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TABLE TA - LARGE 20RE SUPPORT SAMPLE (CONTINJIED)

SUPPORT REV. SUPPORT REV. SUPPORT REV.
KAk SA=53 3F0 knR 37e @orQ RHR  So3N 3r0
RMR.  SA=54 2FQ ArR  4Cs 3FQ RKEC  RA=) LFC
KMR  SA=3c RFOQ RAR  @ic 3FQ “nC  rp=l -
KRR SA-=5p 3rQ RAR  4&l4& 3F0Q RRC RA=-] 2FQ
R SA=59 3F0 KRR @l5 5FQ kKR, Se~=l1l ¢FQ
A 10 «rC RHMK  &lb6 3~0 arl. So=13 1
RHK 11 «rQ RRR  &¢5 3F0 RAL  .o=i& i
ARRR 135 5F1 RMR 423 RFQ RKC do=-15 {2
RmR 130 5 RMR  &3) &r0 Rt Se=le zrQ
KRR 138 3FU xPR 582 «FQ ReC 1 é
ARk 17 3r0 RMRR 383 3FG KRC 1C~-1 3FC
RmR 17¢ 2 RMR 58« ERD ReC 1C=13 Ird
KPR 17iQ s RRR 545 &FQ Kkl LlC=le -
Rmk 172 iFQ RAR .sao +F0 ke lC=L5 -
kKRR 173 3r0 KPR bo 3 RRC 1C=oP>S 3FQ
KmR 18 - KK 67 - RRC lue=%CUnN G
MR lob “r0 KRR 60 - Al £ «FC
KR LS SFC weR  TU 3 RRC 3 3
RMR 370 3r0 RPR 77 SFU RRC & erg
RHR 371 wFQ KPR 79 &0 RwCy L1C=y¢ P’
AR 372 3FU RmR B SFU Kalu li=1P3 2
RRR 373 irQ RER Bl P2 ~aly lo=Li 2r¢
"MR 376 Z KMk 9 5 RaCU 1C=i¢ L1 48

STtoNe & WeasTER &



SUPPORT

KWy
RmCU
wlu
RwCuU
Wiy
AwCU
RwCu
ANCyY
KWy
Rwld
SeT
36T
36T
ST
SLL
Ll
SLC
om
on
FL
Sw

on

lel

le>

I

SCON
YO IN

SUIN

9C3N

YCan

FUSN

TABLE TA - LARGE B0RE SUPPORT SAMPLE (CONTINUED)

3FQ

2rQ

ZFQ

2FQ

3F0

SUPPORT
Sw loue
iw 107
Sm 108
S 109
on 110
Sw 114
S % B4
S 128
Sw 25
am 28
Sw 30
Sw 3«0
Sw YT
Sw 305
Sw 0L
Sw @ul
Sw %03
Sw 404
o “Jo
Sw «Q7
Sw 4u8
SW “Uy
Sm C

14420.03

Attachment A

Page 5 of 18
SUPPORT REV.
S “il P
Sw «l3 3
Sm »3‘ L
Sw R 2FQC
Sw L) 3F0
> @7 Py
Sw 8 2FC
Sm “y PR
S 5C <=9
Sw 51 L
Sw SUSN IS
Sm Suchv L
VR 1 3
VR 3 “rQ
VK - 3FJ
VR 5 ZFQ
vR SUUN 1
VR 9C2N ¢FQ

STONE & WEBSTER A



ISOMETRIC

wd 2532
oJ 2533
Oou 2708
wC 271v
ua 2711
od 2715
03A 253e
Dsa 2729
wSA 2732
Ow i1l54
FUR 22242
FPC 2934
FPOC 4bass
RPLY 1458
RPCS 1454
RPCS le59
RPCS lo45
LPCS 1827
WPLS 23565
WPCy 3077
MU 1288
M 12953
" 192>

TABLE I3 - SMALL BORE ISOMETRIC SAMPLE

REV.
o
oF0
TFG
oF1

5FQ

oFQ
TFQ
3FQ

12

4FQ

8FQ

ISOMETRIC
CaC 2759
Cas 3035
CAS 308e
CAaS  30s8
CIa 4101
CIa 4115
COnD 4031
LONU 4031
COND 4631
COND 4631
uCw 2518
Ocw 252v
DCm 2722
OCw 272«
OCw  «329
GCW 603
OCm <64y
e 25840
oQ 2525
0o 2526
vJ 2527
5] 2548
wd

2531

14420.03

Attachment A

Page 6 of 18
REV. ISOMETRIC
9 My  26l4 1
9FC us 2615 1
1OFO . ms 2647 l
9F0  msLC z¢82s !
“ MSLL 2826 2
S RCC  247C 2
& RCC 2674 2
3 RCIC 1477 =
3 RCIC led2 2
3 RCUIC le8s 2
6FQ  RCIC 1ed86 3
* RCIC 2558 1
TFQ  RCiIC 2500 1
5FQ  KCIC 2560 &
3FQ  RCIC 2500 1o
3 RCIC 2500 1lo
2FU  RCIC ~529 L
“FU  Rpk 1968 L
s5F0 RAR 19638 s
TFS  RmR  20.1s 1
5FQ wmm 2020 L
5FQ0  RkmR 210« i
S5FQ RER 240« 1

StoNe & WeBS ER A&
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ISOMETRIC

RHR 2287
ReR 2289
nR 2578

RAR  wwie

KRR 4515
RMR 525
RRC 1330
RnC 1337
RRC 1337
RRC 1549
RRC 1551
RRC 1552
RKC 1940
RRC <300
KwClU 3u8e
Sl 4449
SGT 44w
SLL 4450
L L0Ce
Sw 1032
Sw 103«
Sw LG35
. 1033

14420.03
Attachment A
Page 7 of 18

TABLE 1B - SMALL 30RE ISOMETRIC SAMPLE (CONTINUED)

~n n v

~n

REV. ISOMETRIC

& Sw 1038
5FQ o 10«5
Y, | Sw 1520
8FQ Sw 1529
5 S 1532
7 Sw 2515
8 Sw 2521
8F0 Sw 2598
& on 27GCs
8 Sw 2717
8 Sw 2723
12 Sw w222
7 Sk gty |
. Sw 450«
- Sw “565
3 SW 4old
3 Sw s4oal
5 Sw “04s
-

10FQ

-

o

5

178

bl

n
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TABLE IC - SMALL BORE SUPPORT SAMPLZE

SUPPORT REV SUPPORT REV. SUPPORT REV.
- EBe=7 Le UCW «603~-13 3 LQ 2TL0=33 oFL
CAC 2759=31 9 Ulm  4o4C=-il 2FQ o0 eTiO=3% oF1
CAC <2T759=5¢ 9 OE 2840~-14 3FQ Lvo 2T1u=35 orl
CAS 3Up5=21 SFQC (913 2840~13 3F0 00 2710=30 oF L
CAS 3085=22 9FQ we i540=19 3FC UdA 2536-l1s LFQ
Las 3085=¢3 9*Q vE 2cBb«0~=15 ard D5a 2530-13a 1FU
CAS 3080=3¢ 10FQ (0] 2840=10 4=0 O3A ¢536=.5F irdQ
Cad 306s=-32 o DE 2840=.7 3FQ USAa 27¢9=21 7=C
Cla &i01~-11L “ [o]4] 2520=31 7#C DSA 2729=¢< 7FQ
Cla &1l0l-iZ2 - wa 25268-32 7FQ USA 27:9=23 7FC
vla «l01l-13 & U 2526=33 7FQ LA <T729=24 TR0
Cla 4101l=is L od 2526=54 70 OSA  c7&49=2> TPy
Cla e&lis5-1l Qo 18} 2520=35 70 USA  2729=¢s TEC
OCw ¢&513-11 i 0Q 2533=11 erQ ow l15e=71
ulw 251la-11lA ofFQ vl 2933-12 8FQ Ow Lloe=72
Ulw ‘2515—le oF¢Q ou 2533~15 erQ FPC  c93e=1lL “rU
OLw 23518~-12 oFQC Qo 2535=14 oFy FPC 293e~-lc “ry
LCe 252¢0-11 “ o0 2533=45 okQ FriU  shde=z] >
QC# 2724=11 SFQ 00 27C6=11 TF0 FPL weuba=Zs >
DLw 2727=11C 2FC 0G  2708~-1z 7RG FPC  wamm=ie B
wlw  «329-.. SFC wd 270b=13 10 ol R - >
OCw  oud=LlL 3 ul 27iu=31 orl FPC 4Goma=is 5
uln  woud-lz 3 (s]w! 271C=3¢ orl MPLCS LleSo=12 S

A
STONE & WrEBSTER



TABLE IC - SMALL BORE SUPPORT SAMPLE (CONTINUED)

SUPPORT

nPCS
"PLS
nPC>
nPLS
HPLS
nPCS
LPLY
PCS
LPCS
wPCS
«PCS
LPCS
LPCS
LPCS
™0
ms
M3
s
MS
S
mSLC
300

M3LC

le50=13
le59=¢1
Led9=c2
le59=23
Le39=2s
ledy=25
iog7=11a
log7~=11ls
2505=11A
2505=113
2565=L1C
é365=12A
&565=1¢c0
3C77-1L1
l2oa=¢l
1295=13
leg>=L3a
i+c3-150
L925=45¢
l425=le
2826=11
28c0=cl

PR-PR- L P2

REV SUPPORT
;_- MSLC 282s8=2>
3F0 RCIC 1e77 =%l
570 RCIC le82-21
sFQ RCIC le8<¢=-cz
8RO RCIC leco=-3l
8F0 RCLC 255a=L4
1 RCIC 256C=s2
13F0 RCIC 256u=i3
12F0 RCIC c560~=1+
1 RCIC 2560-151
1380 RC1C 2560=Llc2
13F0 RCIC 250U~=1l03
1 KCIC 2560=ios
1GFG RCIC 2560~-165
& RLiC 2500=is0
a RCIC 2o0u=io7
E xCIC 256G~=los
5 kCiC 256U0-131L
2 RCIC £560~15¢
x RCIC 2500=t1l
X RCIC 2500=3¢
b RCIC 2500=55
o RLIC Z250cu=zs

14420.03

Actachment A

Page g9 of |3
SUPPORT
KM l9co=1l
RMR l%cd=-o.
KM lY%co =0l
RmR 1%908=03
RHR lYycu=oe
rnR  19656=03
RMR ¢0Ll3-=11l
R 2018-=42
AMR  ¢Q2U=13
kMR 2020-=1>
Rtk £0Z20=15A
KPR Zide=ll
KRR 2i064=12
rMR  2107=11C
Rk 2107=.10
RMR 240%e=11
MMR  2Z20%~lcA
KRR 2204 =ii>d
RAR  2287=21
AR cco9=¢l
KPR 2576=L14
RMm  2370=tlic
RR S5 To=LlgA

0

1C

10

Al

lu

1o

19

STONE & WepSsSTER AA



TABLE IC - SMALL BGRE SUPPORT SAMPLE (CONTINUED)

SUPPORT
RmR  2578-12>
MR Ge3e=1.4a
RRK S43e=-]2
RMR  «515-11
RRR &5.5=12
RRC  1330=i1i5
RRC  1336=1¢
RKL 1337=le
' RRC  1337=-15a
RRC  1357=15¢
RRC LD54e9=13
*KRC  1551=%1
RRC  1551=%3
RnC  155¢=03a
RRC  1552=s33
iac 1552 =04
RRC  155.=-05
RRC  &30u=33a
ARC  4300-330p
RKC  ©300=3«
?NC w30 =35
‘ ST seed=3]
!”); luo32=¢i

REV.

@FQ

8rFQ

SFQ
SFEQ

5FQ

K

i2

-
.

3

3

1CFC

SUPPORT

Sw 1032=-22
Sw 1052-23
Sw 1035=-51
Sw L0358 =i
Sw 1038 =2
o 103g=»>
Sn luss =22
S luea=23
Sw é515-11
Sw 2515=12
Sw 2521=-11
Sw 2521=iz2
Sw 27\7=41
Sw e723-11
Sw il =LL
ST wabl=-12
Sw biegi=13
Sm iyl =le
ow buel-l5
Sw L e g ¥
Sw 4504=11
Sw “«505=-11
oW @505=1¢

REV.

10FQ

1CFQ

14420.03
Attachment A

Page
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.E 3 TABLE ID - SMALL BORE UNIQUE SUPPORT SAMPLE
SUPPORT REV. SUPPORT REV. SUPPORT REV.
! WRO  1lu0Q=L3 1FY M Pl = 1LFQ SLL  4ubZ =3 U
! kO 1001=15  © MSLC 2820=12 O© Sl 4ed2=T1a  irQ
1 CRD  lull=ls 0 MSLC 2820-14 1FQ SLL  “4=52=Tls lru
’ WRO  9Ji4ed C MSLC 2820=¢2 Q 3L 4432-73 1ry
: Y «230=-15 Q MSLC 2820=23 LFC SLL 9953 =%s 1
! Y «230-1o Q MOLEC <820=wl Q SLC  94353=05 irl
nY LZip=in 2FQ MSLL 2820=«3 1FQ Sl @453-06 E i
ny “@23e=L7 1 M3LC 28205 (0 SLL  “=33=-ovy U
‘ .nv wiio=15 <FQ MSLC <cocl=22 Q 3Ll »75-11C G
Y «@230=16 1 MSLC 28Z1-39 Q
nyY «@230=17 2F¢Q MOLC 2821=-l Q
nY @237-11uv 10FO MSLC 282z-33 .9
MY *237=-17 L MSLC 2823-23 v
M3 l1306~-11 1FO MSLEC 2823-32 )
{ m> L019*31 1 1FQ MSLC 2523=39 Q
} - MS + 20.9=3l4 LFO M3l 2523 =l v
mS 2019-32G 1F0 MSLL 2Bc3 =< 0
A 2019=%20C Q MSLC 28253=43 v
!
NS. 2019=43 L RRC laivy=2l Q
- MS lpipapy =1 2 o) KRC  Lywo=3Z U
M3 whes=13 Q SLL  w=3<-1ll 1FQ
.' Y ewse=dl 170 Sel w521y LFQ
t “; Goperss = | L U SLE  4452-31 1=0
pone | | R——
Lm-‘;-'
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TABLE IIA LARGE BORE SUPPORT SAMPLE - DISTRIBUTION

DISTRIBUTION OF SAMPLE BY SYSTEM

SYSTEM DESIGNATION TOTAL HANGER 15% SAMPLE HANGERS AUDITED
(Description) (Per Bechtel
Data Base, |
8-1-83) ‘
' CAC (Containment Atmos. Control) 102 15 27 :
CEP (Containment Purge Exhaust) 6 1 0
f COND (Condensate) 27 4 . 2 |
i CPR (Cond. Filter Demineralizer 2 1 0
! System)
‘ CRD (Control Rod Drive) 0% 0 2
Csp (Containment Prrge Supply) 3 1 0
DCW (Diesel Cooling Water) 4 1 0
‘ DE (Diesel Exhaust & Intake Air) 65 . 10 13
DO (Diesel Fuel 0il) 6 1 2
EDR (Equipment Drain Radiocactive) 6 1 5
FDR (Floor Drain Radiocactive) o 1 -
FPC (Fuel Pool Coolant) 45 7 16
HPCS (High Pressure Core Spray) 60 9 14
HY (Hydraulice) 2 1 0
: LP&S (Low Pressure Core Spray) L& 7 11
MD (Miscellaneous Drains) 2 1 0
MS (Main Steam) 255 38 36
- MSRV (Main Steam Relief Valve) 147 22 23
MSLC |, (Main Steam Valve Leakage 41 6 13
Centrol)
’ *No supports listed on large bore data base. These supports ar2 listed on

small bore data base.

STONE O WesSTER A
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. PAGE 13 OF 18

TABLE IIA CONTINUED

SYSTEM DESICNATION TCTAL HANGER 15% SAMPLE HANGERS AUDITED
(Description) (Per Bechtel
Data Base,
‘ 8-1-83)
: RCIC (Reactor Core Isol. Coolant) 172 26 27
' RFW (Reactor Feed Water) 41 5 9
RHR (Residual Heat Removal) 615 92 48
' "RRC (Reactor Recirculation) 82 12 18
i RWCU (Reactor Water Clean-up) 31 5 14
’ SGT (Stand-by Gas Treatment) 24 4 3
i SLC (Stand-by Liquid Control) 7 1 s
SW (Service Water) 453 68 &1
VR (Radicactive Vent) 16 2 6
‘ RCC (Reactor Closed Cool. Water) 1 . _0
TOTAL 2264 344 340

STONE & WEBSTER _’A
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TABLE IIB LARGE BORE SUPPORT SAMPLE - DISTRIBUTION

DISTRIBUTION OF SAMPLE BY SUPPORT TYPE

TOTAL NUMBER

SUPPORT TYPE OF TYPE 15% SAMPLE  HANGERS AUDITED
RIGID 1066 160 136
SNUBBER 525 79 87
SPRING 426 64 72
STRUT 266 _37 _4s
TOTAL 2264 340 340

TABLE TIC LARGE BORE SUPPCRT SAMPLE - DISTRIBUTION

DISTRIBUTION OF SAMPLE BY ASME CODE GROUPS

CODE _GROUP TOTAL NUMBER 15% SAMPLE HANGERS AUDITED
A 391 59 73
B, C, D 1873 281 267
TOTAL 2264 340 340

STONE & WEBSTER A
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TABLE IID SMALL BORE ISOMETRIC SAMPLE - DISTRIBUTION

DISTRIBUTION OF SAMPLE BY SYSTEM

SYSTEM DESIGNATION TOTAL ISOMETRIC 15% SAMPLE ISOs AUDITED
(Description) (Per Bechtel
Data Base,
8-1-83)
CAC (Containment Atmos. Control) 10 2 1
CAS (Control Air System) 14 2 3
CIA (Containment Instr. Air) 71 10 2
COND (Condensate) 10 2 A
CSP Containment Purge Supply) 2 1 0
DCW (Diesel Cooling Water) 34 5 7
DE (Diesel Exhaust & Intake Air) 8 1 1
’ DO (Diesel Fuel 0il) 77 iy 11
DSA (Diesel Starting Air) 21 3 3
DW (De-mineralizer Water) 1 1 1
FDR (Floor Drain Radiocactive) 6 1 1
FPC (Fuel Pool Coolant) - 1 2
HPCS (High Pressure Core Spray) 11 2 -
HY (Hydraulic) 8 1 v
LPCS (Low Pressure Core Spray) 16 2 3
MD (Miscellaneous Drains) ‘ 8 1 1
MS (Main Steam) 31 5 5
MSLC (Main Steam Valve Leakage 13 2 2
Control)
RCC (Reactor Closed Cooling Water) 4 1 2
RCIC (Reactor Core Isol. Coolant) 65 10 10

Y STONE & WeEBSTER A
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‘ PAGE 16 OF 18

TABLE IID CONTINUED

SYSTEM DESIGNATIO TOTAL ISOMETRICS 15% SAMPLE ISOsS AUDITED
(Description) (Per Bechtel

Data Base,

8-1-83)

RHKR (Residual Heat Removal) 88 12 12
RRC (Reactor Recirculation &7 7 8
RWCU (Reactor Water Clean-up) 1 1 1
SA (Service Air) 2 1 0
SGT (Stand-by Gas Treatment) 6 1 2
SLC Stand-by Liqui-. Control) 2 1 1
SW (Service Water 161 23 23
TOTAL 721 110 110

» STONE & WeBsSTER &
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TABLE ITE SMALL BORE ISOMETRIC SAMPLE - DISTRIBUTION

DISTRIBUTION OF SAMPLE BY SYSTEM

CODE_GROUP TOTAL NUMBER
A 50
3, C, D 671
TOTAL 721

15% SAMPLE

(e 4]

P
[

109

ISOs AUDITED

110

TABLE IIF SMALL BORE UNIQUE SUPPORT SAMPLE - DISTRIBUTION

DISTRIBUTION OF SAMPLE BY SYSTEM

SYSTEM DESIGNATION
(Description)

CRD (Control Rod Drive)

HY (Hydraulic)

.

18 (Main Steam)

MSLC (Main Stm. Valve Leakage
Control)
RRC (Reactor Recirculatisn)

SLC (Stand-by Liquid Control)

TOTAL HANGER 15% SAMPLE HANGERS AUDITED
(Per Bechtel
Data Base,
8-1-83)
32 S 4
52 8 9
64 10 11
103 16 17
9 2 2
_n et 12
.5 i 52 55

STONE & WEBSTER A
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‘ PAGE 180F 18

TABLE IIG SMALL BORE UNIQUE SUPPORT SAMPLF - DISTRIBUTION

DISTRIBUTION OF SAMPLE BY ASME CODE GROUPS

CODE_GROUP TOTAL NUMBER 15% SAMPLE HANGERS AUDITED
A 139 21 18
B, C, D 192 29 37

TOTAL 331 51 " 55

TABLE IIH SMALL BORE UNIQUE SUPPORT SAMPLE - DISTRIBUTION

DISTRIBUTION OF SAMPLE BY SUPPORT TYPE

SUPPORT TYPE NO. SAMPLE 15% SAMPLE HANGERS AUDITED
RIGID 258 39 40
SNUBBER 62 10 10
SPRING 11 _2 5
TOTAL 331 51 55

Ll
A . ‘,g
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1.0 PURPOSE

This document defines the scope, organization, and proceduces to be
employed by SWEC in performing WRO-01, Engineering Inspection and
Evaluation Quality Class I (QCI) of Pipe Supports and Small Bore Piping.

2.0 INTRODUCTION
2.1 DEFINITIONS

SWEC - Stone & Webster Engineering Corporation

The Supply System - Washington Public Power Supply System

Data Package - All information associate with the inspectiocn of an
individual pipe support including as-built drawing and
checklist.

Firal Data Package - All information associated with the inspection and
evaluation of an individual pipe support or small
bore pipe including signed checklist together with
as-built drawings, attachments, and calculations as
required.

2.2 BACKGRCUND

In May and June of 1983, the NRC Construction Assessment Team (CAT)
reviewed the Supply System pipe support as-built program, as p.anned and
implemented by the Supply System contractor. During this review,
discrepancies Dbetween as-built documentation and as~installed support
configurations were discovered. As a result, an independent third party
review is being made. This procedure addresses that portion of the third
party review concerning engineering inspection and evaluation of pipe
supports.

2.3 LIMITATIONS

it is not in SWEC's scope of work to reperform design work done by others,
or to review the basis of the original design. SWEC work will be limited
to comparing as-installed conditions to the appropriate as-built drawings.
The following describes the procedure for our review and the steps to be
taken if discrepancies are identified.

3.0 GENERAL PROCEDURE

SWEC will perform and document an engineering inspection and qualification
of a representative sample of the QC 1 pipe supports installed on the
Supply System - Unit #2 project. The review will include on-site
inspection of the pipe supports by experienced engineers and/or designers.
The installation will be evaluated against the design documents of record
(as-builts, specifications, etc.) using a checklist of pertinent
engineering attributes as a guide. Deviations from the desizn documents
will be noted in the checklist and will be evaluated based on engineering
Judgment and/or calculaticns. >
STONE & WessTeEn A
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Deviations that are found to be unacceptable (i.e., prevent the support
from serving its intended function) will be documented in the checklist and
made known to the Supply System in accordance with 5.5.3.

3.1 SAMPLE SIZE AND TRENDING OF RESULTS

The subject pipe supports will be divided into population groups based upon
support type and pipe size. The results of the inspection for each of
these populations will be evaluated pericdically to determine trends.

The objective of the sampling and trending program is to identify as
rapidly as possible any areas of genuine engineering concern. By using
this type of approach, SWEC can facilitate the initiation of required
rework Dy the Supply System con a timetable scmpatible with the fuel load
schedule.

3.2 ENGINEERING REVIEW CHECXLIST

The engineering review checklist in Attachments A and B is designed to be a
one-page (two-sided) document that addresses pertinent engineering
concerns, provides traceability, and documents “he review. It also
documents deviations identified and the disposition of those deviations,
together with identifying the engineer or designer that performed the
review.

-

3.3 COMPUTERIZED DATA MANAGEMENT

SWEC will use PIPE HANGER INFORMATION SYSTEM (PHIS) (IS-202) program for
data management to track the progress and status of these pipe support
tasks.

3.4 DOCUMENTATION AND FINAL REPCRT

The original data packages will be maintained on file by SWEC. The
computerized progress reports and data will be maintained by SWEC and
provided to the Supply System upon request. Copies of all final data
packages and calculations produced will be turned over to the Supply System
at the completion of the task.

SWEC will provide a final report which will state the findings, and
delineate corrective actions taken during SWEC's executiocn of this task.

4.0 ORGANIZATION

SWEC will implement, control, and monitor the activities required to review
the QC I pipe supports which have been as-built under the Becntel as-built
pregram. This task will be performed under the direction of the SWEC
Project Manager located at the SWEC Richland, Washington office and the
SWEC Project Team located at the site.

STONE & WeasTER A
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On-site inspection and evaluation of the pipe support installation will be
performed by a Project Team reporting to the SWEC Project Engineer at the
WNP-2 site. The Project Team 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 cne
engineer and one designer. Where convenient one engineer or one designer
may perform an inspection. The Inspection Team will evaluate deviaticns as
discussed in Section 5.5.1. The balance of the deviations as discussed in
5.5.2 will be evaluated by an Evaluation Group. Computer <tracking and
trend analysis will be a function of the Evaluation group.

The Project Engineer will work closely with the Supply System to ensure
that the goals of the review program are met satisfactorily.

5.0 DETAILED PROCEDURE
5.1 SCOPE

SWEC will perform a detailed inspection of 15% of the QC ! large bore pipe
supports, together with 15% of the QC 1 ll bore piping and associated
supports, including small bore unique supports. No large bore piping will
. be inspected.

There are 2270 large bore QC 1 pipe supports on this project. 153 equals
340 supports. There are 733 small bore 3C 1 piping isometrics on this
pro ject. 15% equals 110 isometrics. There are 268 small bore unigue
supports. 153 equals 55 supports.

The supports and piping to be inspected shall be randomly selected from the
Bechtel computer listing of as-built drawings by start-up system. The
initial random selection will be adjusted to assure a sampling of support
type and size.

5.2 DATA COLLECTION

A’ separate data package will be assembled for each pipe support or pipe
that must be inspected. This package will consist of:

1. An engineering review checklist (Attachment A or B).
2. A copy of the as-built pipe support sketch or isometric drawing
(the as-built document is a marked-up issue of the issued for
construction document).
SWEC will use Bechtel-conuirolled files to determine the latest document

record. Copies of required Zocuments will be requested from Site Document
”
Control.

STONE & WeasTen A
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5.3 TRAINING

Shown below is the training required for all personnel assigned to this
task. A training record will be maintained in a site located job book:

1. "History of the WNP-2 Pipe Support program", and a Summary of the
Bechtel as-built program, given by Mr. L. Cantin of Bechtel
Construction.

2. "Weld Measurement", given by Mr. P.J. Inserra of the Supply
System.

3. "Implementaticn of the SWEC Checklist, Tolerarces and inspection
Guidelines", given by Mr. Paul Hector of SWEC.

4., Plant familiarization tour, escorted by Mr. L. Geering of Bechtel
Construction.

5.4 SUPPORT INSPECTION

Each inspection team will perform on-site inspections of assigned pipe
supports and isometrics and will review each installation against the
‘ support design documents of record. Primarily those dimensions pertaining
to the structural adequacy of the support will be checked. Each checklist
attribute will be checked under the appropriate column at the time of the
inspection, indicatir3 whether the attribute is not applicable (NA), is
acceptatle (A), or is a deviation (D).

A deviation is an attribute which falls ocutside the tolerances established
in Attachments D and E.

Any deviaticn will be noted in the Comments column of the checklist and/or
in other appropriate documents attached %o the checklist in the data
package.

If the deviation is noted on other than the checklist, the document on
which it is noted will be cited in the Comments column Jf the checklist,
and that document will be affixed to the check lists.

A member of the inspection team will complete and sign the checklist in
avcurance with Section 5.5.1 of this procedure.

Attachment A Support Checklist
Attachment B Isometric Checklist
Attachment C Inspection and Evaluation Guideline =
Activity Sequence
. Attachment D Suppert Inspection Guideline
. : Attachment E Isometric Inspection Guideline

STONE & WEBSTER a&‘
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5.5 DEVIATION EVALUATION

The cited deviations will fall into two groups: those which can be
evaluated immediately by the inspection team and those which will require a
more detailed evaluation by the Evaluation Group.

When the evaluaticn of a deviation is based on the support calculations or
support loads, the evaluator aust first Judge the adequacy of the lcads
since they are based on pre-as-built constructiocn documents. The adequacy
of the support loads will be Judged by a review of the as-built iscmetrics
and applicable support drawings considering piping configuration, support
location, and support type. If a Judgment cannot be made on the support
load without a computer pipe stress analysis, than notification will be
made to the Supply System through the Project Engineer. A deviation can be
accepted by referencing a Burns and Roe (B%R) calculation or performing a
detailed calculation using B&R supplied loading data. Allowable stresses,
loads, loading combinations, etc., are those currently used for the WNP-2
Project.

The effect of a deviation on the Structural integrity of a support or pipe
may De  judged acceptable ir that deviation will be remedied
programmatically or referenced to a document which covers it on a generic
level. Types of these deviations and their basis for acceptance are listed
below.

o] AWS/AISC Minimum Fillet Weld Criteria = WPPSS
Interoffice memorandum No. 332-PE-33-138 dated 5/26/83 from P.J.
Inserra to R.T. Johnson titled "Fillet Welds Not Meeting AWS
D1.1 or AISC Minimum Size Requirements to Avoid Weld Cracking -
NRC Open item 79-06-01",

0 Spring and Snubber Settingzs - WPP3S Procedures
1) ™Adjutment and Balancing of Components Supports" No.
SLT-3305.0
2) "Visual Examination of Component Supports" No. SLT-3303.0

o Missing Parts, Snubber Paddle End Ceonenction Interfaerences and
Close Clearance Excessive Gaps - WPPSS Procedure
"Visual Examination of Component Supports", No. SLT=-3303.0

o Small Bore Support Generic Detail - Where it is not
Specifically called out to refer to a small bore standard detail
it is assumed that the small bore standards ia GC-1000-1 apply
based on RFI No. C0500-H-2939.

5.5.1 Deviations Evaluated Immediately

The inspection team may Judge the effect of a deviation as acceptable from
an engineering standpoint either on the basis of a cursory review of the
Pipe support calculation, or Dy compariscn with another calculation or
design standard.

STONE & WrasTEnr A
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These judgments and the Dbasis thereof must be stated clearly in the
"deviaticns evaluated as acceptable by inspection team" section of the
checklist.

The inspection team may also judge that a deviation requires rework of the
support to its existing design. If such is the case, refer to Section
5.5.3 of this procedure.

An Engineer or Designer may sign .  date the checklist if no deviatizn
are noted. If deviations are noted, a. Engineer must sign the checklist.

5.5.2 Deviations Requiring Further Evaluation

The deviations listed in the "Deviations Require Further Evaluation”
section of the checklist will be evaluated by a detailed review of the
calculation and/or use of an alternative calculation. It may alsc be
referenced %o a document which covers that item on a general basis. This
will be done by the Evaluation Group, which is separate from the inspecticn
team.

ternative calculations which SWEC performs will be prepared on a Standard
rorm, Attachment F, which will become part of tne rinal data package. The
calculation will indicate the objective and conclusions and include
necessary detailed calculations perforzed .together with applizabdle
references. These calculations will be signed by the preparer and
reviewer. The reviewer shall also perform in independent review.

If an evaluation requires an extensive manual or computerized analysis, the
Supply System will be notified through the Project Engineer and guidance
requested.

After the Evaluation Group has completed its evaluation, it will complete
and sign that section of the checklist, noting next to each deviation
whether it is acceptable or requires rework. In addition it will refer to
the calculation that substantiates this position.

For deviations that require rework, the Evaluation Group will refer to
Section 5.5.3 of this procedure.

5.5.3 Support Modification Request Preparation

Deviations that were evaluated in Sections 5.5.1 or 5.5.2 of this procedure
as requiring rework shall be made known to the Supply System through th
°roject Engineer.

5.6 DOCUMENTATION OF REVIEW

The completed checklist will be filed with the document data package, which
will be kept at the SWEC site offices.

STONE & WeasTER &
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A copy of each final data package and calculations (if prepared), will be
submitted to the Supply System at the completion of SWEC's effort.

The results of the inspection and engineering review will de coded on the
PHIS database by the Evaluation Group.

5.7 COMPUTERIZED DATA MANAGEMENT

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

5.8 SAMPLE SIZE AND TRENDING
5.8.1 Sample Size

It is SWEC's position that 15 percent is an adequate sample size if the
results of this program indicate that the quality of the installations are
gocd. Further sampling will only be done with the express agreement of the
Supply Systea.

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

5.8.2 Trending

The subject pipe supports will be divided into various population groups
based upen attributes such as Support type and support size. The results
of the inspection for each of these populaticns will be evaluated
periodically to determine trends.

5.9 DOCUMENTATION

A copy of all final data packages and applicable calculations will be
transmitted to the Supply System. The original document will be maintained
in a file by SWEC. The computerized progress reports and data base will be
maintained by SWEC and provided L0 the Supply System at its request. A
copy of all separate calculations produced to substantiate actions taken
will be turned over to the Supply System at the complezion of the task.

All judgments rendered and calculations performed will be submitted to the

Supply System after the completion of this scope of work. All of these
items will be identifiled and referenced in the final report.

L ——_ ——
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ATTACHMENT A - 3UPPORT CHECKLIST

Revision 3

HANGER DRAWING NO. REV. INSPECTION TZAM LECEND :

A - ACCEPTASLE

D - DEVIATICN EXISTT

N/A - NOT APPLICABLT
ISOMETRIC NO. REV, CHANGE DOCUMENT ’

STATUS
CHECXLIST ITEMS COMMENTS
N/A ' A ’ D

1. General

A. Support Location

B. Support Orientation

C. Catalog Items

D. Close Clearance Gaps

e [ el — —

e s ) el —

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

B. Bolt Size & Type

C. Bolt Hole Spacing

D. Attachment Locaticn

E. Bolt Spacing to Adjacent Inserts

Lugs - Bearing Surface

6.

Welding

A. Size, Length, Quality

B. Symbols

Miscellaneous (Specify)

STONE & WEBSTER A
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ATTACHMENT A - SUPPORT CHECKLIST (continued)

Notes:

Results of Evaluation:

No deviations noted.

Deviations evaluated as acceptable by inspection teanm.

Deviations require further evaluation.

Signature Date

Disposition of deviations subject to further evaluation:

Signature Date

STONE & WeesTEN A
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ATTACHMENT B - ISOMETRIC CHECKLIST
————— e
ISOMETRIC NO. REV. INSPECTION TEAM | LEGEND:
A - ACCEPTARLE
D - DEVIATION EXISTS
N/A - ROT APPLICAZLS
CHAN DCCUMENT
| staros |
CHECKLIST ITEMS ‘ , - COMMENTS
N/A l AIlD '
1. General
A. Pipe Size

B. Piping Location

|
|

C. Piping Dimensions ' l , 1}
|

D. Wall Penetrat ions/Clearances ’

2. Fittings & Components

A. Elbows

B. Tees

C. Valves

D. Reducers

E. Flanges

F. Couplings
G. Other Equipment

3. Fillet Weld Size Socket Connecticns

A S——

4, Miscellaneous (Specify)

NOTE: Support data verified on Support review checklists

STONE & WeasTeR A
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ATTACHMENT B - ISOMETRIC CHECEKLIST (continued)

Notes:

Results of Evaluation:

No deviations noted.

Deviations evaluated as acceptable by inspection teanm.

Deviations require further evaluation.

Signature Date

Dispeosition of deviations Subject to further evaluation:

Signature Nate

STONE & WeEBsTER A
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ATTACEMENT C

INSPECTION AND EVALUATION GUIDELINE - ACTIVITY SEQUENCE
INSPECTION SEQUENCE

Te A swpport or isometric is assigned to an inspection team and reccrded
in the activity log.

- The inspectiocn team compares the 'as installed’ (field) conditien
with the as-built revision of the sketch.

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

4. Those deviations which can be Judged acceptable by the inspector wita
a minimum of evaluation are listed with a brief explanation of tae
basis for judgement under 'deviations evaluated as acceptable by
inspection team'.

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

6. The checklist is signed and dated by the engineer/inspector and
submitted to the inspectiocn task engineer,

7. After review Dy the inspection task engineer, the checklist
information is recorded in the PHIS database and refiled.

EVALUATION SEQUENCE

1e The log is reviewed for supports or iscmetrics requiring further
evaluation. The data packages are pulled from the files and a
cursory review is performed to determine if Burms and Roe
calculations are required.

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

updated.
3. Following an analysis the evaluations are rcuted to a reviewer.
4, Reviewed evaluations are Separated into categories based on their

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

STONE & WeBsTER .&
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14

1B

1C

1D

Page 1 of 3
ATTACHMENT D Revision B

SUPPORT INSPECTICN GUIDELINE

ATTRIBUTE DESCRIPTION/TOLERANCE

SUPPORT LOCATICN
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: iarger 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 direction)

Measure gaps between restraining members or clamps and pipe
surface/lugs.

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

1
"< total gap< 2"
32 32

Where total gap = sum of gaps in any restrained
direction

2. Deadweight restraint - 0 gap specified.
No tolerance

3+ Other gaps: + —."
2ap 3

CRITICAL DIMENSIONS

Structural dimensions (not to include ref. dims, or dias)
Tolerance: Dims €< 5" - +10%

; 1™
Dims 2> 5" - larger of 7 or 4%

MEMBER SIZES, STRUCTURAL PLATES
Not to include Base R's, gusset s or lugs.
" “wm
- * L
Plate tolerance: Thickness *§ ' -0". Cut dimensions ~4
Member sizes outside dims, nominal -0

Wall thickness -0, +no limit

STONE & WEBSTER A
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‘ ATTACHMENT D (CONT'D) Revision 3
SUPPORT INSPECTION GUIDELINE
CHECKRLIST
ITEM ATTRIBUTE DESCRIPTION/TOLERANCE
3A STRUT/SNUBBER PIN TO PIN, SNUBBER SETTINGS
Tolerance: Pin to pin = 3", -no limit
Snubber cold set X %"
3B PADDLE-PIN CONNECTIONS
Inspection for compliance with 215 spec.
Section 15R, exhibit 5.%
4a BASEPLATE AND GUSSETT SIZES
Tolerance: Same as 2B
<B BOLT SIZE AND TYPE s a1
v istics.
erify visible characteristics - b 7 -i%“
4C BOLT BOLE SPACING -A = -
‘ Tolerance: Spacing + .}"
Edge distance + "
% =8 — P
4D ATTACHMENT LOCATION
Tolerance: + %" Figure A
4E SPACING TO ADJACENT INSERTS
Min. spacing = 10 % x dia. of largest bolt
Min. edge distance = 5 %x bolt dia.
5 LUGS, BEARING SURFACE
Tolerance: Lug dims: Thickness + l):'- on
Cut sizes + %"
Bearing surface: Min. of point contzet between lug and
restraint required within shaded area of figure A.
8215 specification Sect. 15R - Procurement, Fabrication, and Erection of
Pipe Supports W.0. 2808 Washington Public Power Supply System WPPS Nuclear
Project No. 2 approval date Nov. 12, 1980.
STONEZ & WessTER A
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ATTACHMENT D (CONT'D) Revision 3

SUPPORT INSPECTION GUIDELINE

CHECKLIST
ITEM ATTRIBUTE DESCRIPTION/TOLERANCE
fA & WELDING SIZE AND LENGTH, SYMBOLS
68 Tolerance weld size +no limit, -0
Weld length +no limit
o -10%

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

7  MISCELLANEQUS

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

STONE & WessTER A
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1A

1B

1C

1D

2A

2C

2E

2C

Page 1 of 2
Revision B
ATTACHMENT E

ISOMETRIC INSPECTION CUIDELINE

ATTRIBUTE DESCRIPTION/TOLERANCE

PIPE SIZE - QUTSIDE DIAMETER
Tolerance: Use nominal dimensicn to confirm pipe size.

PIPING LOCATION
Repoert only gross location discrepancies.

PIPING FABRICATION DIMENSIONS
Tolerance: =»2"

WALL PENETRATIONS/CLEARANCES

Measure pipe 0.D. to penetration I.D.

Tolerance: =+ 1" (dim. < 2")

g
- %" (dim. > 2")

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., a= indicated on
Bill of Material.

VALVES: CHECK THE FOLLOWING ITEMS:

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

REDUCERS
Check type (concentric vs. eccentric) and dims. (length).

FLANGES
Check type and rating.

COUPLINGS
Check type and rating.

OTHER EQUIPMENT (STRAINERS ETIC.)
Check to match equipment vs. Bill of Material.

STONT & WessTar A
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ATTACHMENT E (CONT'D)

ISOMETRIC INSPECTICN LUIDELINE

CHECKLIST
ITEM ATTRIBUTE DESCRIPTION/TOLERANCE
3 FILLET WELD SIZE - SOCKET CONNECTIONS
Check fillet size vs. piping spec.
4 MISCELLANEQUS

List deviations and concerms not identified by previous
attribute categories.

Stone &fpeesTEn /&
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ATTACHMENT F - CALCULATION FORM
EVALUATION OF SUPPORT NO.

ISOMETRIC NO.

PREPARER:

REVIEWER:

A

STONE & WEBSTER }3.‘.
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14420.03
Attachment C
Page 2 of 4

SMALL BOHE PIPING ISOMETRICS

Number of Small Bore Isometrics this Report - 110
Number of Small Bore Isometrics with Deviations - 26

NUMBER OF
CHECKLIST ITEMS DEVIATIONS

1. General

A. Pipe Size 0

B. Piping Location Q

C. Piping Dimensions 3

D. Wall Penetrations/Clearances 1
2. Fittings & Components

A. Elbows 1

B. Tees 0

C. Valves 4

C. Reducers 1

E. Flanges 3

F. Couplings Q

G. Other Equipment 3
3. Fillet Weld Size Socket Connections 10
4. Miscellaneous (Specify) y T
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Attachment C
q Page 4 of 4
SMALL BORE UNIQUE SUPPORTS

Number of Small Bore Unique Supports This Report - 535
Number of Small Bore Unique Supports with Deviations - 40

NUMBER CF
CHECKLIST ITEMS DEVIATIONS

1. General

A. Support Location 1

B. Support Orientation 0

C. Catalog Items 4

D, Close Clearance Caps 4
2. Support Structure

A. Critical Dimensions 13

B, Member Sizes, Structural Plates 4
3. Struts and Snubbers

A. Pin to Pin Dimensions, Snubber Setting 2

B. Paddle-Pin Assembly Connections 0
4, Baseplates

A. Plate & Gusset Sizes -

B. Bolt Size & Type _ 0

C., Bolt H-le Spacing 3

D. Attec ment Location 4

E. Bolt Spacing to Adjacent Inserts 2
5. Lugs - Bearing Surface 0
6. Welding

A, Size, Length, Quality 12

B. Symbols 2
7. Miscellanecus )

Stone & WessTER A
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ATTACHMENT D
PAGE 1 OF 1
TABULATION OF WELD DEVIATIONS
Total Supports : - 141
Approximate No. of Welds - 1150
No. of Weld Deviations - 233
No. of Weld Deviations on
Primary Load Path - 204
Deviation Type
Fillet Weld Leg Size - 192
Excessive Root Gap - 8
Configuration - 33

(mising or short lengths)

¢

NOTES: ' 1 Total supports include large bore, small bore and small bore urique
supports that had one or more weld deviations.

STONE & WeEBSTER A
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Page 1 of 4

ENGINEERING ASSURANCE EVALUATION OF THE AS-BUILT
PROGRAM FOR WASHINGTON PUBLIC POWER SUPPLY SYSTEM WNP UNIT 2

CRITERIA EVALUATED

1.

Is there a written program
or procedure that clearly
describes the WPPSS As-
Built program?

. Do the procedures specify

what piping systems are
applicable to this program?

. Do the procedures identify

what constitutes a design
"package", i.e., speci-
fications, diagrams,
calculations, drawings, and
how the latest issue (in-
cluding all design change
systems) is identified?

. Do the procedures identify

which components of the
piping system are to be
included? Are all supports
included or only seismic?

OBSERVATION &
*DISPOSITION

. The procedures that describe the program

are:

* The Supply System (the Utility) Project
Instruction, PMI-6-6, "As-Builting
Program Requirements"

. Burns & Roe, Inc. (BRI) (the 4/Z)
Project Instruction, WNP-2-065, Rev.
0, "Final As-Built Verification for
Quality Class I Piping and Pipe
Supports”

. Bechtel Power Corporation (BPC) (the
Constructor) Quality Centrol Instruc-
tion, QC1-R1-1.00, Rev. 2 '"Field
Engineering As-Built Drawings"

& BPC Specific Work Plan/Procedure, SWwP/
P-P-6, "As-Builting Program".

*Continue Compliance.

. The list of applicable piping systems was

prepared by BRI and approved by the Supply
System. However, this list has been
superseded by addenda to the appropriate
specifications. This serves as a cross-
check for engineering as the Construction
procedures apply to "all Quality Class I
systems".

*Continue Compliance.

. The procedures require evaluation against

the latest design document. This is accom-
plished by BPC using the latest known
drawing that was used to construct the
support, and documents any changes to it
during the walkdown. BRI uses the calcu-
lation, the latest drawings and changes,
and any differences noted by Construction.
*Continue Compliance.

. The procedures do identify which components

are to be included in the program. However,
to make the most efficient use of the time
available, this review concentrated on pipe
supports as they appeared to be of <the
most concern to the CAT. It should be
noted that this program deals with Quality

Class 1 systems only.
*Continue Compliance.
STONE & WessTER A
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CRITERIA EVALUATED

5. Do the procedures specify
the responsibilities of,
and the interface between,
the Utility, the A/E, and
the Constructor?

14420.03
Attachment E

Page 2 of &4
OBSERVATION &
*DISPOSITION
S. The Supply System procedure delegates the

responsibility for the performance of this
task to the A/E and the Constructor.

The BRI procedure describes the documenta-
tion flow and the tasks performed by the
A/E. Interface with the Supply System and
the Constructor however, are discussed
only minimally.

“Compliance with ASME III requirements
could be more readily demonstrated if
the procedures were revised to show more
interface with the engineers.

Although the BPC QC procedures adequately
describe the documentation required to
show that construction is complete, they
allow the process to continue if coastruc-
tion is incomplete as long as it is
documented.
*Continue implementing the procedures for
tracking support drawings with temporary
items until final installation.

The BPC field walk procedures concentrate
on obtaining all possible measurements of
any given support, and document how
discrepancies are reported to the A/E.
They do not however, refer to any
engineering requirements and do not
provide for ample interface with the A/E.
#Compliance with ASME III requirements
could be more readily demonstrated if
the procedures were revised to show more
interface with the engineers.

Although a QA Master Audit Plan identifies
continuous monitoring of the as-built
program, the monitoring primarily focuses
on a second check of red line drawings. A
more comprehensive audit program that
evaluates the adequacy and determines the
eftectiveness of the overall as-built
program might have identified problems and
obtained corrective measures earlier in
the program (i.e. consistent application
of tolerances used during inspection).
*Continue the monitoring program. Should
the Supply System perform future
as-built efforts, expand the monitoring
activities to include comprehensive
audits of all facets and interfaces
that comprise the entire as-built program.

STONE & WeasTER A




CRITERIA EVALUATED

6. Do the procedures identify
all of the parameters/
criteria which are necessary
to ensure that the plant is
in agreement with the design;
are reasonable tolerances
included; is there a check-
list to convey the principle
points to the people perform-
ing the inspection?

7. Does the procedure require
documentation of the as-built
inspection?

8. Are there requirements for
documentation of discre-
pancies?

14420.03
Attachment E

Page 3 of 4
OBSERVATION &
*DISPOSITION
6. Although both the A/E and the Construc-

tor's procedures contain checklists, the
direction to the persons doing the field
walk is to review all dimensions as
opposed to identifying the critical
dimensions. All differences are noted
by red-lining the drawings. Construction
tolerances are applied by the system
engineer to determine whether the noted
differences are acceptable or if they need
to be evaluated by BRI. '
*Should the Supply System perform future
as-built efforts, it would be beneficial
to identify the critical parameters.

There were inacdequate tolerances estab-
lished for th as-built inspection to
determine whether the noted measurements
were within reasonable limits for
repeatability. Procedures have now bheen
revised to include this tolerance.

*Ceontinue Compliance.

The procedure requires the as-built inspec-
tion to be documented on a checklist and
the completed checklist is filed in ¢t
documentation center to identify ¢
status of each support.

*Continue Compliance.

s o

e
e

.

-

The as-built program contains requirements
for documenting discrepancies. The as-
built inspectors record all differences
between the dimensions they obtain and
what the drawing calls for by red-lining
the drawing.

The Constructor's system engineers cross
out all discrepancies which are within
coastruction tolerances or which are
accounted for in other design documents.

All other discrepancies are repcrted on an

RFI to the A/E for evaluation.
#*Continue Compliance.

STONE & WesSTER A



CRITERIA EVALUATED

9.

10.

11.

12.

Are there requirements for
documentation of the engin-
eering evaluation to
determine whether the design
documents or the hardware
should be modified to
resolve the discrepancies?

Is there a system to
control re-entry into a
piping system after the as-
built process is started?

Is there a means of
identifying description
of changes and approval
signature for revisions
to procedures?

What is the basis for the
As-Built effort?

14420.03
Attachment E

Page 4 of 4
OBSERVATION &
#*DISPOSITION
9. The Request for Information (RFI) form is

10.

11.

12.

the documentation »f the discrepancy and of
the engineering evaiuation. In addition
the Project Engineering Directive (PED) is
issued to show any additicnal work that may
be required.

*Continue Compliance.

The BPC procedure governs rework during
the as-built process and start-up proce-
dures govern afterwards.

*Continue Compliance.

Each of the procedures that has been
revised used margin indicators to show
current changes and had approval
signatures for the revisions.
*Continue Compliance.

Review of the procedures noted in item |
above, discussions with responsible
personnel, and review of documentation
packages for ccmpleted work, such as
SLC-903N and FPC-211, indicated that the
principle thrust of the as-built program
apparently was to resolve a previous NRC
observation by shoring up the
construction QA effort to ensure that the
construction was in compliance with
applicable drawings.

The comparison of the as-built condition
with the design analysis was also a
function of the program.

*Continue Cowpliance.

SToNE & WeesTER A




STONE &§ WEBSTER ENGINEERING CORPORATION

‘ Q 1200 JADWIN AVENUE, SUITE 455
BOSTON

RICHLAND, WASHINGTON 98352

NEW YORK

CHENRY MILL NJ.
DENVYIX

CHICAGD

HOUSTON
PORTLAND OREGON
WASHINGTON, D.C.

Mr. Hugh A. Crisp October 18, 1983
Manager of Construction, WNP-2 SW-WPPSS5-045L~RH
Washington Public Power Supply System J.O. No. 14420.03
3000 George Washington Way 14420.04

Richlind, Washington §8352
Dear Mr. Crisp:

QCI AND QCII/SCI PIPE SUPPORTS -
WASHINGTON PUBLIC POWER SUPPLY SYSTEM
MEETING WITH THE NRC AND STONE & WEBSTER
ENGINEERING CORPORATION

During a meeting held on October 14, 1983, between the Nuclear
Regulatory Commission (NRC), Washington Public Power Supply
System (Supply System), and Stone & Webster Engineering Corpora-
tion (SWEC), the NRC requested additional information from the

. Supply System on QCI and QCII/SCI Pipe Suppcrts. This informa-
tion was with respect to the third-party review performed by
SWEC. The request was for examples of SWEC inspection check-
lists and evaluations representing types of deviations and
"minimum margin" conditions between the effects of deviations
and project allowables.

Attachment A is a list of QCI and QCII/SCI Pipe Supports which
describes these examples.

Attachment B includes examples of checklists and evaluations of
deviations.

If you have any questions or need additional information, please
do not hesitate to contact me at (£08) G43-8392.

Very truly yours,

R%‘-( ;{/ﬂizla[“t‘# Q. Zﬁénn.e« (r;u, )Jmu, fﬁ;mL)

Westfa
Senior Project Manager

RKW:akd

' cc: W.K. Stockdale WPPSS
T Bostrom Bechtel



WPFSS WNP-2

ATTACHMENT A
SW-WPPSS~-045L~RH
Page 1 of 1

SWEC's ENGINEERING INSPECTION AND EVALUATION OF PIPE SUPPORTS

Supplemental Information to the Final Report

QCI Support
CAC-116

DE-906N

DO-908N
COND-591
FPC-43

LPCS-908N

MSLC-31
RCIC-15
RFW=177

RWCU-1C-2PS

SGT-901N

VR-5

QCII/SCI Support

TSW-355

Descrigtion

Typical weld deviation

Typical baseplate deviation
Least margin for anchor bolts

Typical close clearance gap deviation
Typical catalog deviation
Typical member size deviation

Typical weld deviation
Least margin for welds

Typical critical dimension deviation
Typical anchor bolt deviation
Typical critical dimension deviation

Typical catalog, weld and critical dimension
deviations

Typical baseplate deviation

- Typical weld root gap deviation

Description

- Support location, bolt spacing, attachment

location, weld size and length deviations

- Least margin, anchor bolts



SWEC ENGINEERING REVIEW CHECKLIST  ArTACHMENT B

SW-WPPSS-0435L-RH -

o~ . TOTAL NO. OF PAGES -~ 87 -
TANGER DRAWING NO. RV EPECTION TE
: ’}g CARTEA 2. A - ACCEPTABLE
CAC-\ & 3 n D eTe 0 - DEVIATION EXISTS

N/A - MOT APPLICABLE
TSONETRIC NO. REV. Spg CHANGE OOCUMENT
LAC- 2858 — — s P yandgecnpegi s ommna

CHECKLIST ITEMS STATUS COMMENTS
s r/A A |D

1. General

A. " Support Location

Support Orientation _ ___  _ o o

B. -
C. Catalog Items |/ I
D. Close Clearance Gaps V/

2. Support Structure -

~

A. Critical Dimensions 1/
B. Member sizes, structural plates v

. 3. Struts and Snubbers - e - re———
A. Pin to Pin Dims., Snubber Setting o
v

B. Padd\e - Pin Qs&gudbh1 Coammectons

4. Baseplates 3

A. Plate & Gusset stzes

Bolt size-§ type-

o

Bolt hale spacing

o

Attachment location

€. Bolt spacing to adjacent inserss
5. Lugs - Bearing Surface 4
6. Welding -

N ANAN AN

A. Size, length, quality \/A

8. Symbols L/A

‘7. Miscellaneous (specify) /

‘- 425

2 - N .
s or . R L N Gt D WD 45 Ve i



SWEC ENGINEERING REVIEW CHECKLIST

3 _®
Ve T P ol _ ,
’/4”//6V "y { U.MLMEAS'T‘
-~ - ULDERS/ZED werDS ok
! VERTICAL PHaES

— e e TR ——— — -

Results of Evaluation: ' ' L.

WA No deviations noted.

A Deviations evaluated as acceptable by inspection team.

-4~

Deviations require-further evaluation. &4

2= AR
ignature Date

Disposition of deviations subject to further evaluation:

4&075 LEYIRTION IS fouND TO Z2E GO pTRALE,
SEE prrgcHED Evprugrion SHEET ‘

.- 425 £ b Cokoas s/y )25

Signature / Date '
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- *  SWEC ENGINEERING REYIEW CHECKLIST
HANGER ORAWING HO. REV IINSPECTION TEAM i LEGEID:
LTS A - ACCEPTABLE
— | D - DEVIATION EXIS
-GOen) /=D EWAAR | 878« 3T AWt toanms
OMETRIC N0. REV. 320 | CRANGE DOCUMENT | | e
OE -0/ ~1.1S | NN |
CHELKLIT ITEMS | STATUS | COMMENTS
'S Sma: aa. agiaa: F 1
N2 1A { ) |
i |
1 General
A. Support Location : | | /i ‘
8. Support Orientation | - { }*
! v |
C. Catalog Items |
PAIRE
0. Close Clearance Gaps ! ‘ | |
| / ! | |
2. Support Structure
R ST : T ™
A. Critical Dimensions | ]
v |
) - ] ]
B. Member sizes, structural plates f F .1 9
o 1 __
3. Struts and Snubbers
t
A. Pin to Pin Dims., Snubber Setting ! ‘
3 | 1 T
8. Podale- Pin Assembly stalet oNS ‘
Jd vy
2 daseplates
A Plate & Gusset sizes /
8. Bolt size & type /
C 801t hole spacing f v
- | SEE NOCTE -4
0 Attachment location ! \/
E. Bolt spacing to adjacent inserss ‘ v
3 Ly - Bearing Surface /
8 iel 1G
A. 22, length, qua
. SEE wvoTE -S |,
ok 1
s Iz 1] - o~ - !




SWEC ENGINCERING REVIEW CHECKLIST
Wotes: 4 w00 .
4 4 TTARC A rE /7 LOCR T o)
~ DOESIGMATEYD POSTTZOA
. (Cdge Te belt )
3 7" Owmaension’ SPE&ECrEELD E T EE BASE FPoRATES

PECTED O EBric o PP TERLL LS AS ZTreE=mIs no, - 7
OF AS-BUTLT(R-3.76e) TS TwCorRRECT . THE DOrmenSImor)

EETWEEN ADJACENT Bor7 IZHUSERTS WS MEASURELD
s 7" THE ABS-BUZTLT SO SPECIFIES 7 mweE O PX%UsK

/ = ik
AS U7 va "), TNSELT ALloudARLES Swolil ME ASSESELS

o e IR R L A e
KesSy:itS o7 ktvaiuatvion:

A/A No deviations noted.

5 Neviatinne r»omisw fFurtrner aunalia®snn
vevici 3 equ -5 G Lne evaluaiLion.

Dispesition of deviations subject to further evaluation:

See ATTACHED SHTS Fore AnAlwsls oF DeVIATIONS
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EVALUATION OF SUPPORT NO._ DF -206N REV._ !5
ISOMETRIC NO. DE OG- |5 REV. &Fb

NOTES: 1) Burns & Roe Drawing #M-200 Sheet N/A has been reviewed

for discrepancies between as-analyzed and as-built piping
configurations. It is judged that any such discrepancies
do not significantly affect calculated support loads.

Z2) PPE STeess ISoMBIIC S NoT AvAlLABLE. Pz As- BulT lso No
SIGNIEICANT CHANGE. HAs Been NOTED BEIWEEN As- Bul(T AND
SSUBD- Fok - CONSTRUCTIoN STATUS . A FACTOR OF SUFETY OF
| 2S s Usep On FinaL wADS

3) CrITICAL DBVIATIONS ARE ConsiOERED INLY. T"C.Se. Aee THe.

WELD Si2e DEVIATIONS € THE STFeenees. 10 ANAYZE THESE,
LoADs AT THE BASEPUTE Are Pererrminep FEoM A S'“?jfu
STeUDL ANASIS AATE SREssES Ano Boir LADS AEE N
cHeceep PEE SrARDUNE ANALYSIS Be ELMINATING THE SN FEEN

N GuesTion,. (SCe Nome 7 ON CHECKLIST  SHT 2)

ATTe BoTE. 4.C) (Nove 4, CHECELIST , SHT 2) BoLt SPACING .

UNCER AssuMPriom THAT JricinAL Desian JF BoLTS PETERMInED THAT

ML Bouts C1"@) ek Acctprasie SEL0W Alom ABLES AND THAT

ApProvAL Peg FPED Z1S-H-MZ94 From As- Bulll pwg =HT 3F &

AccePts SPacine oF Tzt ITCAn BE ASSumeD THAT THe ActuAl LoaDs
ARE SIGNIFCANTLEG Low Enouat To ALow 934" Spacinic HMIN. SFACING
PE ' Bours (& RecommenDED & (D" BECAUSE SnEFenees fw BAseR
WL TAKE THE loAps More Dicgcmiy To THE CPENER BogS H&

FouR InNSIDE BolTs Wil CARes MucH (B33 AcTu AL LoAD ThAN THE CorNER
Bours. . DeviATion AccaprasLe (Bout SfAcina Pee Ree &) Aso Resenl
To erAnoane RuN ToSEE Aztual INTREZACTION N THE BoutS (Max
INTRACTI @ * 0.60)

REFERENCES

D) Piee SUPRET Dwe P2-ToeN 2Zey TFS
ZY Aeing 1senmTeic PE-O6\ - |1 CBy 2AFp
2y BER ITATUS AS- BunT SurrorT (oap AL .42 152

4) Bde DESIGNGUIDE 409
PREPARER: :XQL ﬁg(gt DATE: A->| 53

A

REVIEWER: \‘54@’4’* DATE: 7 -5/-%3
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EVALUATION OF SUPPORT NO. DE - 906N REV. 1~
ISOMETRIC NO. _DE - &6 - 1. IS REV. SFp

ATRBUTE 4E) (NOWE. 3, CHECLLIST . SHT 1) Bol SPACING
| DEVIATION PeimAg(¢ DCAFTING Brroe  JBIQINAL “ISSURD For ConsmzucTion
D@ STWS 7" PoLr SPACING (SBE DuWG SHT ZofFa) Since THere 's No

PeEy ATIoN FRom OrigIinAL Desian B ENGINEER NG 1vPae™EBNT THm

DEVIATION |8 AcceprABLE. . (ALSO SEE STAU9ne. Bun for BolT INTERACTIN
LE MAX INTERAZT 2l =, U0)

ATuaute. GA) (Nores S AND &, checcust Sir Z2) WEW CeVIATIONS

NOTE &) DEVI(AT ory PRIMARILY DEAFTING Ergog JRIGINAL 'lssuep e
ConSTuCTIon" DG, SHowS Beve. END PrePfArRATIo~ REGD.

(SEE Dux OHT Zore ,decr. B-8) Since END repArATion

CAMNGT BE \VRRIFieD, DEVIATION (8 ASSoMED AccerTABlE
(Dws SHT Zorg)
NOTE GO OKIGINAL "ISSUEBD for comsmevcTion OWG CAUS ror g~ FLLLETS
/lo" GAP INILL \LDwWBE EFFECTIVE. WBLD L84 From ¥/« (PBg As- BunT)
©ra B BT ENGNRERRZ ING (UoceNMENT THIS DEyiATIon] (5 AccePrAge.

REFERENCES

PREPARER: =P U DATE: &- 3-8~ |

REVIEWER: Méz_/ DATE: % -%—43
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. EVALUATION OF SUPPORT NO. PE-20&N REV. [F
- ISOMETRIC NO0. PE-OL -|. 1S REV. SF¢
AT_T'E!QEI @A) CNM?,CML&T SHT Z) WeE DeyiATioN |

WELD ANALYSIS - INSTBAD OF CHECCING WEBLOSIBE DETERMINE D STeess =8
AND BolT WADS WRUT THE STIEFENER N @uesTion

VETEemMinNE BASEPLATE. - SEnNerA™ smeuoL Mocel. (SEe ATTACH 1.0)

SMALL DIMENSIonA DIFEERENCES ~AY BrsT RETUEEN
wuoou AND “AS- BUILT" THESE ALE ASSUMED NSIGNIMCANT

|
|

MENBEZ PLOPERTES

TSoxiioxYy (Mey OE) (cer

TS 8x BxYp (req B @' (REFS)
CONSTANTS

E 29 600, 000PS1 >

G ~ |\, 200, Voo S| \> EBE C
FoiSsony =03

MAX Lﬂ“ADS (DESIGN) (cee )

Nooce 4
(S € i~ QuesTiony VK COMMBRUATIUR AnAlwes MOMENTS ARE
Dovelep .
CFT: Lem) CPr- (e , (Fr les)
e L FL :' fe | Mx | My | e f
Peapwr e | 982 | ~u® -4794 ? 424 ; -5 ,
NoemAL  *(BIS i 1206 I *(4> | +1Z514 | = 1%066 | 43255 |
1928 O :
. T -1SG T leZoeo

k- 1-6) ek l e l Ve l Ssisza | “ ¥ !

| O cmMome~Ts N
REFERENCES N-LAS |

| Q) ALSC "SiEel CONSTRUCTION MANUAL" 8™ Boimon

g PREPARER: DATE: 8-8|. &3
; REVIEWER: DATE: % —$/—-¥%
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‘ EVALUATION OF SUPPORT NO. CE-2%06nN REV. 1Fcb
~ ISOMETRIC NO. D - OG- . 1S REV. 3 b

l

CENBRATION OF STAZDINE MoOP!.  (BASEPATE (S (OCATED @ STRUDL Nep€e 4)

LOAD EESULTE FRom STRUDL (APPLY 4 MODIFIED LAC B g |25 T0 STEUBL
(PADS | STARDYNE X * STRUDL -4 , STRR & = STRUDL %

LOAD CASES L AND 2 (STARDYNE) (Peg Smuo(L EBSuLTS  LoADING L)
_‘

STAR '€ = SeybL 2')

|
|
|
!
|
{
|
|

CASE 1 CASEZ I

- Fxe \ZS(4839) paaq es +Go14 -6074 | LADS 0F 074* (3 CunSERVATIVE
} 125 (8652): (0&(1Les +10317 +10S6T | (0AD (066T% IS NON - CONSERY ‘(j
} & . HEAR (0AD DISCREPANC
! Fa= | Z-S( &5313 l0664 (83 +10664 + 10664 (EJEQL\G'OQ) :

Mx* 128/ 23i8): 2894 inles 12894 -238%4 |
LMY= 125 (5S724) s (96 Inles | *e%S4 +66s4
| M2:1.2S(13138) ¢ 16419 InBS | -164:¢ - 16419 |
' |
| ARADCASES 3 & 4 csrarbyne) CAR3 | oasEd CONCEETE ALOW. |
I P <l 28(SHT) ~ 6397 8s Y6377 -6S77 ASSOME COHPRESSIVE

‘ - Fg1TS(1063)" 330 A8 t1380 =133 SWENGTH = 35060 PSI

. Fp:I2S(1870) ¢ 2338 (a3 +2333 12338 « 570003C 00
| Hx= (2S(19274) F 24093 Intes -2409% | 124093 HW”“’S'C. 53;2 4,551
C (WYEIZS(ST188) * TI4RS In(es H1148S [ +n4s3 (:';: a) 2
L Me=125(13060) * (637 Inles ~1e3TT | -l6327
| Bou PeoPegnes "0 HSE
C TENSILE SteEe - (057000 B/in Z ean T
. SHEAR Snes = 500000 BN

TENSION AUOW * BT40 (8S gw 4

SHEAR AW * 63%0 w3

REFERENCES
7) B¢R BOOLOE THPICAL BASEPUATES' (eey. 1), APei 182
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EVALUATION OF SUPPORT NO. DE-906 N REV. 1Ffb
ISOMETRIC NO. DE-OG\-|.1& REV. 3FRb
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EVALUATION OF SUPPORT NO. VE -306N RovV. &=
ISOMETRIC NO._ DE-0G| -[. (& REV. DR

STACDYNE PESULTS

MAX DASEPLATE sTress = 47247 p3|
(KEF 3TARDYNE RUN (0AD CASE | )

MAX AUOWABLE ¢ 2T000Ps (ree 4) > 4399 Bl - ok

t
MAX. BOLT WOAD INTERACTION Dbl < (o oK. (INTERACTION PER £oF d) |

[
{
|
|
|
i
! Be Endineering PUE O AMOUNT 0F ConsERVATISH N ‘
l UBING Douvele HonenNTs (Norm AL Comommq) Anp 128 :
| FACOE 0 SAFETY , THE FAOTED ConDITIoN Wi Also Be ,
| hCLEPTARE

t 8% OBIERVATIoN OF NEBL) STRESSES ISTAINED B ELIMINATING :
! DEVIATE STIFRENER | ON THE BASE AATE, THE oTHER STEFENEES |
AND THEIR WNELDS WilL STl Be ok (MAx STEesS: 4399 Ps\) z

REFERENCES
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REVIEWER:
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SWEC ENGINEERING REVIEW CHECKLIST e

NO. REV. INSjF“fEc %2%@1 kfé't'no:
, A MELzne] A - ACCEPTABLE
O0-208 N R=0 C Hammis |0 - DEVIATION EXISTS
- . AR N/A - MOT APPLICABLE
TSOMETRIC NO. REV. CHANGE DOCUMENT P

Do-444-1.8 (6

CHECKLIST ITEMS

STATUS

N/A

B

COMMENTS

General

A. Support Location

Support Orientation

. jﬁ,r)

B
C. Catalog I[tems {/
]

Close Clearance Gaps

Support Structure

A. Critical Dimensions

B. Member sizes, structural plates

NN

wun

~J4

Struts and Snubbers

A. Pin to Pin Dims., Snubber Setting

B. Poddle - Pin ‘\wmb\“) Camnectons

3™

Baseplates

A. Plate & Gusset sizes 4 i I
B. Bolt size & type v 2

C. Bolt hole spacing v

D. Attachment location v

E. Bolt spacing to adjacent inserts v
Lugs - Bearing Surface {
Welding

A. Size, length, quality 4 ?
B. Symbols ?
Miscellaneous (specify) \//

Ot
[,
-1




SWEC ENGINEERING REVIEW CHECKLIST

Notes .
,vlr"l A /6 >Avr£ SA., uu(/” //"’MJEQ L&--'J)»//
772 T0p L(.V’ 0 RS L L TR ST CCn TN,
7'.15 6/QP l’ 7’3 éc’ fp’ /7 «_/— 'ﬂ/;‘) - ;",?".';-"‘,_ 7 e LN -

1 JIELAISA ity FhE TRIE LOUIRTO)
d

Results of Evaluation:

— No deviations noted.

o _)_" Deviations evaluated as acceptable by inspection team.

(/) Deviations require further evaluation.

10
: 518

Disposition of deviations subject to further evaluation:

SurpoRT DO -FOBN /5 A DEAD WEIEHT SUPPORT AND
NO &AP ALLOWED /N A VERTICAL DIBECTION, THEREFORE
DEVIATION DESCRIBED IN NOTE | ABOVE REGUIRES INSTALLATION
oF YE'SHim PLATE BETWEEN THE LUE AND SUPPORTING e

PLATE ITEM= &, 02-22-83
Acccproh BResD ON) UISULL EXAMARTION S1gnatare Date
0F ComMPoRCIIT SuPPORTS  PESPM %T- ssos,

wecTiON 4.2.2.8. ;‘é»’s- 2-2e -85



SWEL CHLLINEENING REVIEW UHRELKLLIDI

B/

- FANGER DRAWING O REV. TNSPECTION TEAM | LEGEND:
. = A M b A - ACCEPTABLE
oy o W s R - 4 - =10 - DEVIATION EXISTS
1 e . N/A - MOT APPLICABLE
[SOMETRIC NO. REV. CHANGE DOCUMENT
nd w28 e/l S \PED= 215 - H
g T e Tk
CHECKLIST ITEMS STATUS COMMENTS
/A
1. General
A. . Support Location . - o A ;--
Support Orientation v,

B8
C. Catalog Items
0

Close Clearance Gaps

2. Support Stfucture

A. Critical Dimensions

wt
B. Member sizes, structural plates \
37 Struts and Snubbers
A. Pin to Pin Dims., Snubber Setting »
B. Paddle - Pin Asstmb\u, Camections B

4. Baseplates

A. Plate & Gusset stzes

8. Bolt size & type._

C. Bolt hole spacing

D. Attachment location

E. Bolt spacing to adjacent inserts

5. Lugs - Bearing Surface

6. Welding

A. Size, length, quality

8. Symbols

7. Miscellaneous (specify)

160
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SWEC ENGINEERING REVIEW CHECKLIST

Signature / r 3

Disposition of deviations subject to further evaluation:

ALL BEVIAT 205 fid) AULSTRIle PR ATAMRCL SETTS.
2 & f  lere e 22/ 22
R R %
Ny AL 5 - - /4
' 4161 1 Jwel B /. /C/m - 322/32
Signature Date

Notes: e e . L,
CE w3 P Al sk WAL A _,U’-~{ 2 kL '/"_,. et - - g
Results of Evaluation:
No deviations noted.
~ _ Deviations evaluated as acceptable by inspection team.
-5 X =
— Deviations require further evaluation. 7y 4
: . ] /\(. ;& //C"/(: / < (
Sec u?ﬂ]cﬁr// e 34«u/~7 ¥ 4 , .
///. = / .
/’/’ , ». / e L. ) :
2l g L -
Date



| ATACHMENT I'swEC. ENG. 3
REVIEW cHECHLEST 4
WNAar/e &R COND-SS/

i
C_Dewsrzzons ()

Jhe /6P Tser c:Apm,o ohck size  called sut or

e a5 - Burlt J’du//}zf cloas ret pree with e
clomp srock ; s/ ; h?a:drel The s -bus/t  calls ,51-
s /"¢ S/eeiez) ' /8.*.'/' Clamp i, /354 Srock Size

= (4" x #". w/ / %/'.¢304r5,. The clamp o rmensiors
medsured in  Fthe /e/J | Gre Showr Below

¢ -t
" WAL SANNL .
‘\* ,

. /" 7Hick srock

‘__%r"'_"’?/&‘; Baers (vP) %
EF =)
2 0

Sy b rv Crve)

/Gy PIPE

Ik

.
w
bl |
-~

|

Ae were crnable - /HJ RIS c.‘./am,o /8Ny

sva//abk c’a./a/a7 S0 At we could could

‘/:r//\/ these Svmensiens . The observed stock size
~ uas I'XPF inshead of 14" x # ’
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PAGE , oF 7

EVALUATION OF SUPPORT NO. COND - 59 ) REV. uFO

ISOMETRIC NO. . oND-35|-10.8H REV.
)

(NOT™ AUVAZL.

NOTES: 1)

&Y. - |

REFERENCES

3urns & Roe Drawing #M-200 suoctE‘(b has been reviewed
rpr discrepancies between as-analyzed and as-built piping
configurations. It is judged that any such discrepancies
do not significantly affect calculated support loads.
AS-BUTLT ISO. NOT AVATLABLE (§-12-83) s& THERE:
FORE IT IS ASSUMED ACCEPTASLE »7T TMIS
—ImME.

THE 16 P RISER ceamP creck STRE CALLED
CuT ON TNWE AS-BuILT OCRAENG pDo&S wKoT
ACREE (UTTH THE CTLAMP Srock sSIT2E
MNERAS U RED. yowzusp, THE SPEcCTAL CLAMP
FEEe~- I38A SPEcTEZIEPp oun THE AS-BUITLT OWa
IS IN ACPEEMENr WITTH THNE <CiamP STOoCk
ST&E mMEASURED IN THE FTELD .(/"x7?")
THE GAR SToCKk ST2E oON THE 4s- V-0 P o
PES TR 7 Ow &, SHoUuLL gF CELE rE o
SENCE ITrr s wNor corrPE: T THE BoLT
SraEe CORPRESPONDING TO THE FA&
Srock SEaE ('x7") TS 1/a ¢ sours .

THE SIEZE BOLTS mEASURED N 7raeE
FTELe A#Akse 34" ¢.

THE LFAR sTrock SPECTFIED FORP yur
,,‘¢ Prpos Evy FIG-IZRSA HAS A RATED
CAPACZTY oF 9s500™. THE LOLT™ MHWas A |
RATED CAPACETY or (00" THERE o RE

CECIATITon
o ACCoPTRL: ¢ <
& ISTUC=— THE
MARTMun  pESIGA LoD IS 4292%

DATE: $-/7-232
DATE: _2-/£-83

PREPARER:

-~
REVIEWER: /2

Pt r——




PAGE 2 _OoFr 7
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MEe- ra ) o,
[NSTRUCTIONS FOR SELECTION OF SPECIAL RISE? CLAWPS

. - : :
From Chart A, locate the soint detarmined by the intarsection of *he ta:al
- i v! Vel !

load coordinate and the pive size curva, Projece th's so
= - 4 o

At herizentally
until the "0" dimension cecrdinate is reached. The correct stock size is

shown on the curve abave *hi point.

The bolt diameter is obtained By taking the size listed below the sotal

1 " t i f !
0dd. Use the next largest bolt size if the 22d fallg between two sizes.

-

To describe the riser clamp for a 8il11 of Material, Tist the following:

-
d. Type A or 0 (Use tyce 8 for 40,0C0¢ 1o

('Y
o
[
3
™
3
¥
w
1

b. Pipe 0

(e |

¢. Rod to rod dimension "C-C"
d. Stock size (ASME SA-38 material)

e. 301t diameter

ASME SA-26 (ASTM A-38) cartan c¢+se! 'S shall be used for 757°F =a
R -1 . LI - -3 - - »'4.." o -ux¢

s
o

-
' b 1

ypical example: Total load: 16,5204

Pipe 0.D0.: 27"

N . . .
nod Lo rod dirension (C-C): 3¢
Jimension "D" = 38.20 = g

From Chart A Qesign is $yge A

Stock size < ] 2"
301t size 2"
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+ 3': Adjustment pipe clamp Page SS-317
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1 B | sAsesize | o s LH [ LRH | MINIMUN | sway
L ) :
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- SN ot ) —
R ~+-
Jo | e IO g s}
- - S— —— ————— — — -
1 ] A ) ]
|- = ', e
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| | 4 ) 9 4 & 2 .
r -+ - - —— e — ——— ——— — ~
14 { 4 o 8 4 4
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| . 8 : .
I~ . TS VR Ehm, TE—————=
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QL9 C3AVIR AVIZXUS ;
PITTS AUNSH, PA 12223 :
el r |
G .
- L J i "J £
.o LOADIHG\]
[ _—"D1azcrioxn ke
- L
4-}— E o K :
B
x :
A
_f \
: A K |
i
, s1ze A B c 3 ¢ N X D L
: Frx 12 || 2.0 3.625% 2.50 | 2.1878 378 | 1.6878 a8 | Lars |V
Q.\’ 21/2 3.0 4.250 273 3.2500 .750 2.6562 1.00 . 500 Y
e, 5.0 6.250 4.00 | 4.6250 | 1.000 | 3.8756 | 1.50| .150| %
| 40
i Fo] ¢ 6.3 8.000 5,00 | 6.0000 | 1.250 | 5.000C 2.25] 1.000 | 3
| &2 ¢ 7.5 9.7%0 6.00 | 6.7500 1.250 5.6250 3.00| 1.250 | 2
|
i :ZA 8.5 11.750 7.50 |10.0000 1.500 6.6250 .50 1.500)
! US-142 BEAM ATTAQIMENT
|
. For use with Figure 350 Rigid Sway Strut or Hydraulic Snubber
|
|
\
‘ CATALOG DATA:
- Pin Material: -~ Subjeet to change
A=108 or A-193-B7 per 4-300 4 () without notice
i QEr WS-147, nev.q
.’ PPe LeiTel To BeQ CATEO A/v/k
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TSOMETRIC NO. REV. I CHANGE DOCUMENT
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FPC_/ ﬁ _’O ’z— P‘@-Ll%"“'MZ@I
CHECKLIST ITEMS STATUS | COMMENTS
N/A 1A | D
1. General
A.  Support Location T i H Vﬁ
8. Support Orientation v
C. Catalog Items V4
D. Close Clearance Gaps V/

ae |

2. Support Structure
A. Critical Dimensions V] |
B. Member sizes, structural plates 1 gg‘iil:, ¥ TE 27!2'" :."'7.2“‘5!/40“! i
37 Struts and Snubbers
A. Pin to Pin Dims., Snubber Setting
B. Poddle- Pin Assembly Camections V1
4. Baseplates . . ‘
A. Plate & Gusset stizes v
B. Bolt size § type. v
C. Bolt hole spacing v
0. Attachment location v
E. Bolt spacing to adjacent inserts v
5. Lugs - Bearing Surface V
6. Welding
A. Size, length, quality VA
B. Symbols V/
7. Miscallaneous (specify)
v
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SWEC ENGINEERING REVIEW CHECKLIST

Notes: /JO‘TG'/ ! QTTRiBUTE Y, ‘

Results of Evaluation:

No deviations noted.

C:Z Deviations evaluated as acceptable by inspection team.

-

l Deviations require further evaluation. 25

ATTRIPUTE TR
#;g {2 : M -2-83%
1gnature Jate

Disposition of deviations subject to further evaluati

&7 4‘4)44((/ /dde i ,Dewaﬂ/wo 7/&%5/ z?t&'fél/i //?

- - @
S 4 fa 3//:/g3
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Support Orientation

C.  Catalog .Items
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D. Close Clearance Gaps .

2. Support Structure

<

A. Critical Dimensions

<
'

B. Member sizes, structural plates
‘ .' 37 Struts and Snubbers i | , . -
' A. Pin to Pin Dims., Snubber Setting v

B. Poddle - Pin Assembly  Comectons

4. Baseplates o g .

A. Plate & Gusset sizes V4

Bolt size & type_ 174

C. Bolt hole spacing vV

D. Attachment location vV

E. Bolt spacing to adjacent inserts v

5. Lugs - Bearing Surface v l
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Results of Evaluation:

R IA No deviations noted.
. Q/A Deviations evaluated as acceptable by inspectiun team.

-

- L‘ Deviations require further evaluation.
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0. ;L\ --20-&3

AT, e
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Signature / Date
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EVALUATION OF SUPPORT NO. LPCS-208n) REV. | (2F2)
ISOMETRIC NO. (PCS-T56° |2 2|  REV. ‘OFc

p—— o ————

NOTES: 1) Burns % Roe Drawing #M-200 Sheet | has been reviewed
for discrepancies between as-analyzed and as-built piping
configurations. It is judged that any such discrepancies
do not significantly affect calculated support .oads.
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1. General
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B. Support Orientation 7
C. Catalog Items v
D. Close Clearance Gaps o
2. Support Structure
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B. Member sizes, structural plates e
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NOTES: 1) ¥ Burns & Roe Drawing #M-200 Sheet ™ has been reviewed
for discrepancies between as-analyzed and as-built piping
configurations. It is judged that any such discrepancies
do not zsaigniricantly affect calculated supgort loads. 2
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EVALUATION OF SUPPORT NO._EL IC-1S REV. &
ISOMETRIC NO. BCI1C - 5%2-T (S  REV. &FD

NOTES: 1) Burns & Roe Drawing #M-200 Sheet (| = has been reviewed
for discrepancies between as-analyzed and as-built piping
configurations. It is judged that any such discrepancies
do not significantly affect calculated support loads.
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3: Struts and Snubbers
A. Pin to Pin Dims., Snubber Setting »/
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4. Baseplates B .
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B. Bolt size & type. y/
C. Bolt hole spacing v’
0. Attachment location v/
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5. Lugs - Bearing Surface S L
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Notes: i
Nete | - ATTgute 2A Bean ATTACHMENT 'S EccENTE
To My,
¢M
Md
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Q&M 1
- kTﬁum.::il ?2@5
Results of Evaluation:
No deviations noted.
o Deviations evaluated as acceptable by inspection team.
T Deviations require Turther evaluation.

ATTeisJTe 2A

: e /M &-3-8%

Zignature Jate

Disposition of deviations subject to further evaluation:
DEVIATION ~-ATTR/IBUTE 2ZA FOuUnD ACCEDTABLE
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REFERENCES

EVALUATION OF CEVIATION- ATTRIBUTE ZA‘.

FORCE S & MmaomenNTsS @ eT. A
x \J/z (LoAD From cALC 8.14.14BB)
0318 ” Fxz0 Y
" Fy=z1198+1.25(L0m0 =acTor) = (498
,‘.aﬁ Pgt [

4/' Mx = /4?8.:- 7.063 = 10877 w-=
, Ms=0
A 1498 Mz :1498"x0.375"= 562 w -=

Due To INSIGNIFICANT MOMENT Mz AND RELATIVELY BIG
SECTION PROPERTIES FOR MEMBER MI4x3 sSHEAR ZTRESS N
EXISTING MEMBER CONSIDERED AS NEGLIGIBLE BvY
ENGINEER!MNG JUDGEMENT,

THEREFORE DEVIATION REQUIRES ONLY WE.D $'ZE5 HECK
AT BOINT OF CONNECLCTION oF ITem 24 ¢ BASE BLATE,

ITEM 2| AND CHECK ON BASE PLATE.

CHECK ON LELD D RPT- A (REF 2)

Y
| AS-BUILT WELD 18 Ya aLL AROUND.
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X —— x 4" A223.76 Swr35.85 Jw:941 C52.0
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‘—~‘*
’.Q"l / p M C /'051’ Z
- - y z y - ! 1498 |, 562x2.0
/ s-o.) "'( * ) (34.55) *(zs.ve‘* 94, 1

= 297 Y b f 297

>?.

. Calc. No. 8.16. C58 ¢ 2. /4.1488
2 BLODGETT  DESIEN OF WELDED sTRucTURES”

2 AISC MANUAL - 8&TH EDITION.

]

- - 2 ! |
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|

PREPARER: JZWM DATE: O§-2Y- 5,3:
 F e e '
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A Base PLATE /2 «9+9 |
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Lo
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L J
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i e T
e ’/532""/‘—7" { 232+ 395¢ = z9q= ;
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pmx; /ZIL;& s '?;;:‘552 suosa',- LEM = %
|

Lmax /088 M \ 2
= = 0, /.© —» calculate T ,=(—~L
Pr. . 2020 -~ : spissn b o i ~ov
M. =T e 7. _Mxia |IOST7x 5 _ ) .
% nCXI\I, T = 2.2 T = 10583 C«/.2 ;N=2
My ztos8x1o »x2 =2116 - btr'o.5615'+ 4o=7132
Gac=0758v227000 LRerl] +, ex2lle V2 LNVRL
REFERENCES - < 7.3 w2000,/ =925 < /2

3ASE BLATE 1S O

| STRUECTURAL EVALUATION PROGRAM (SD-STEP) -
PROCEDURE FOR EVALUATICN =F BASE PLATE.

S¢lw NO. 2DM-179-2Y

/

4 |
2. ASME [, 3uBSECTION NE ase F PREPARER: &lip,, DATE: OF-2Y-§3
REVIEWER: 7% uce. Zeiofs ;- DATE: $/257/83
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1. 3eneral
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2. Support Structure
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B. Member sizes, structural plates i v |
‘ 3. Struts and Snubbers -
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8. PTaddle - Pina SSRME Yy Comestimg J| \/l
4. Baseplates ~N/A
A. Plate & Gusset sizes v
B. Bnlt size & type v g | i
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5. Lugs - Bearing Surface A A *; v ' ‘ i
6. Welding
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SWEC ENGINCERING REVIEW CHECKLIST

Notes: ), ORETLCAL DPIMENSTION DLZTSCREINCY ssg
2 2 oF Z

2, FZLLET wWEL L STra2E PISCREALRNIC Y
SEE PhGE 2 oF 2

DOLSCREPANCY SEE PAGE 2 oF 2

Results of Evaluation:

WA No deviations noted.

Q Deviations evaluated as acceptable by inspecticn team.

— 3 Deviations require further evaluation.

/QM 7'93‘83

Disposition of deviations subject to further eva1uat10n

ABooE  wEVIRTION & ppE  foupo T BE ACEPTARCE
Te& grracwso Eraiuhron WEET

54 L oo Guepdn iA’/.’:‘J‘
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EVALUATION OF SUPPORT NO. 7T SW -355 REV. /
ISOMETRIC NO. TSuu=125)-/5, /9 REV. §
REF
2
EVRALUATION) OP PEVIATION 9 :
2 X

L= 0l ~%2 8 in

! : t= ! n

:? L,

! zT= 8> T

i LORIGHD SOLUTION UNRCLEPTARLE A

!

|

|

LOAGS (see re. 3~ surmoer womes, Tomr | )

THE SIeNs ON THE Lombs HAVUE BEEA) REuUERsED
SO THAT TREY MOW REFLECT THE LOADLS OMN THE

‘ BASE PLATE, (o - UM\ - DI RECT A ..ogu'us\)

G C316

| Fx = 20475 b Mx = 0 in-le
i Fe= 3349 Db Mr= 0 Lnb
g Fa = o b Me =-)03,807 w-/p
REFERENCES
PREPARER: 7niics (oo DATE:_2/2//%3
REVIEWER: ;é—-.f A ~—  DATE: 3/z/az




EVALUATION OF SUPPORT NO. TSw - 355

PAGE 5 OF

REV.

ISOMETRIC NO. TSwW - 25/-15 )@

p— .
REV._ =

1S

REF
COMPUTE SHEAR ‘BoLT
Fx - 2o4y7s '
= et = -
p 4 s = =—— = 1559 I
l
| jw ‘-
7 OMPUTE TENSION/BoLT O
| cor SI0M) /80 ¢ r'l—°' i I
\ i
| i
| PUE To THE DIRECTION OF THE ,
} BEMDING MOMEMIT, OMLY THE fours of 4§ o
: ON THE RIGHT SIDE oF THE
! PLATE GET ANY TEMSION LOAD ;
f | FRetr THE PMomMENT, ° 1 H °
‘ Lz = 13 n
: i L= 2.5 NOTE - AL DimeoSions o
; i i o gan VERIFED =o FiEud, @ |
: | 5™
! Ly= 11375 in
| Le= 1.5 n
i P, < == ﬂl.&it L
% Pe “n,f, #hd) ny d, *n,l 'L—-ﬂ
i L 103,809 ( 11.5) “
| T @)% (8) (1, :8)  r 2 (115)
= 2%0% b
REFERENCES
HER. DRSS, TSw-38S pev. !

—

PREPARER: /vmiice 2«:4]4,, DATE: 7/2)/7> |

REVIEWER: 25 . Ao
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DATE: -a/z'/é; '
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EVALUATION OF SUPPORT NO. 7S5W - 355 REV. /

ISOMETRIC NO. TsSw-25/~ /5 /1 REV. 5

REF,

Pz Bz 231- 49 4

COMPUTE (LoAD FacToRS

=2 =3 =) LFM= 35

=8 = LFT=145

COMPUTE MAXIMUM TENSION oL T

Paax = LFM (P, ) + LFT(FR)
= |L3s5(2808) + I.45(419)
= Y432 I

BOLT ALLovw ABLES ("7, wp/ 80L7E)

Ta = 60407 1b
Sa = S%70° Ik

BOLT INTERACTION

P s ' " . Do FINTE ELEpmEs~
Is -;'.?*?: - '5'543"' sT0 = LB 710 v analrsis oF gk

|

<+
3
w0
N
~N
w
|

REFERENCES

PREPARER: Jorcics ?,«.«,Aﬂ, DATE:_3/2//7=

2 a -
REVIEWER: Ag~ . Emre DATE: @/z/ /33

G €318
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= _ B3/U9/é41e lle®3e33. 0 VEKSION 1.0 (FED.8Z RELEADE) P
. B e N N A O R 0 G 6 0 O
.
- . S PREPRUCESSCR INPUT ULATA CarLS o L
.
ettt daiadados
CAakL 1 3 3 T W — [ 7.
NO 1234507090 123450 7090123450756Y012345678901234567690123456769Ul234567090 1«
L 3 BASEFLT ANAL FOR RGR TSw=355, BAF T
2 OJUJ = CeUOeCy=1ly1l,0/
3 LON s99935W/
4@ FLA B9999219219le/ X
5 APR 39195959 23759+3157
6 BPR 441,980000,30200040040,5870/ o -
T UL 292919 led91le5/
8 BUL %9241y 10.541.5/ L |
Y DUL T92+1919.37591457
10 B0L Z959ly@eylOe025/
11 BUL 79591919.5910.57
12 BuL 2+841l94en19.25/
13 BOL 590919 13.918.875/
1 BUL 7484919 19.5419.57
15 END 7
A0 TUB “959ly10.5410e5/
17 ENG 7 |
A8 PUL @45/
‘ L9 LUA 99l ~2UnT5,93349,9-103809,/
U ENU / -

¢l enb OF uwe

eNU UF INnPUT DATA

- - —

Rouace Fewers /2135
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Pne-_c 9 oF 15

CLeMENT = FPACE—
ELEM SloMma ELEM sSloma ELEM SIGMa eLEeM S1GMA
.,. i 371. 2 o5p 3 404, “ 1v1l.
i > 392. o 8., T 6l7. 8 _  éode .
Y 28, 10 2976, 11 S5«27. le vlyCe
13 BEY 9. le 06lie 15 _3094. 15 LE49.
17 <215 is 20606, 19 2925, Fae) ‘8.
21 __24v. 2¢ 3316, 23 3331 2e 1670,
25 1270 Z6 3987, 217 600l . 28 458
29 “ole 30 T712. 3l 4603, _ 32 1937.
33 “l4 e 3« 59us. 35 12533. 36 lebulb .
37 L"7930 38 1&20 39 wtU3, “G__ 2100.
«l PV “2 2935. @3 4940 R ©339.
“5 447 3. 40 5419, “7 290~. «8 2125,
“9 T0Ue 50 12429 B 1 2954, [ ¥ 1960«
53 236 1. 54 3289, 55 1579. 56 106l
w UAUDRILATERA AL P LATE
PRINCIPAL STRESSES
eELeEmMENT -1l FACE
ELteM SiGMma ELEM Sioma ELEM SIGMA cLEM SiuMa
. 1 891. 2 “ad, 3 Tab. - Ll3c.
S 1.237. o 951, 7 555, ) i0Ye
Y lov e, 10 2284 11 Qi" . lc (-3-1-7- 19
13 71192 14 5755, 15 2378, lo 152%.
17 252 0. 18 2633, 19 1636. 20 le0.
21 140 22 1932. 23 2804« 26 1796.
P 1000 26 3e4l. 27 5707 28 293,
29 2‘0‘0. 30 °71". 3l 3105. 3__‘ ZLO‘!.
- 33 390?0 3e 5T7T«V. as 11294. 36 L3304,
37 L33< 5. 36 11163, 39 404 . «C losoe.
“l 1460, Py <993, %3 5565. au 35C3.
4> 3770. 40 590¢&. «7 3159 = &8 RYCEFN
oy 57 0. 50 ZUU%, 51 “252. 52 1137.
53 le53. 54« “D23. 55 2308 . So O“0e

MAXe LUMPREDSSIUN SUMMAKRY

NULE Z=FORLE
_ 1l -17%0. p e - 1 -
15 -lo49.
is -1409. iy
i e =e>T. LT AT
) -6%0. N
s 19 =327, - -
L7 -237. '
‘ 27 -193, Prvce Pacfle, /21065
CE) -189. o '
0% .71‘2‘8‘.




PAGE /0 oF I5

‘I’- B U L T LOUADS
R - A 9 ettt e AT
LANE wiNE NODE X=SHEAR Y=SHEAR SKSS Z=TeNSIUN
2 th 11 -ZSLrb. ‘57. 25170 0.
P 5 is -263% - 2032. Ve
X o 11 -2509. 1‘0 25091_ _7‘__._9. R
- & <9 -2¢531. Oe 2531. 1714,
S 8 . -2500. e ) 2500, 2050
7 2 S50 -2517. 59. 2518. 1260,
z -] 59 -200‘00 lz. 2004, 5011.
T ) ol =-25«0. -27. 2540, 8lle

BOL T I NTERACT ION EGUATION

EQUATIUN=( (TENSION/TALLOW)®® 1,000+ (5HEAR/VALLUWI** 1,000 )= | .000

NULUE  TENSION SHEAR TENSION SHEAR INTERACTION  SAkETY

ALLUw  ALLUw RATIU RATIO FACTOR FACTUR
11 oU40. 5810s 0.00C <429 w29 2.33
1« 6040 . 58670. 0.000 448 ) 2e23
. % oL40. 5B87U. U.000 .«38 .38 2.29
29 6040. 5870. «iB% o931 o715 1_.__‘!_0____
“e o0el. 5870. a5 37 «882 l1.13
Se 604U . 5870, «209 29 «038 157
Sy 06‘000 WG. «830 ey 1.273 !9
< 60«0, 5870, «136 «“33 « 569 lo:’j_ .
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EVALUATION OF SUPPORT NO. T<Ww - 365 REV. |
‘ ISOMETRIC NO.__ TSw -257/~/5,/9  REV. &
| per
i Eck s .
! THE CRITICAL BOLT |S AT STARDYME MNobE <9
! SHEAR RATIO 3:-; = Y4y
(SEE P& 12)
Pronx = Son e
!' 4 Ta = 54040 )b
: “ , r ’ \- o
2 P = Tal1=(F)7] 7 = eonl1- oy ]
; = 5048 16 > SO |k
ﬁ EoLTs ARE ALEQUATE
LHECK PLATE
_.\ -y Tae = 755y = 27,000 b/nt
! Tome = 14, 90F > < Op. (366 5 9 )
f . PLATE 15 ADEQUATE
| . .
' TRTEPATIOU ExponerT o A Uk fee pees z
REFERENCES
PREPARER: 731.&744414&nnz= 9/2/83 |

|

REVIEWER: éz £ [  pare: 3z 22 l
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EVALUATION OF SUPPORT NO. 7TSw- 35% REV. )
ISOMETRIC NO. 7TSw-125/-/5,/9 REV., =

REF
EVALUAT 10N OF DEVIATION 4D, NOTE 4,

' BY REVIEW 0oF The (woADS APPLIEDL TO THE PLATE

, ( SE& P& 3 — SUPPRT LoAbs, TOINT S ), AND THE PLATE

| DETAIL, THE hTTRC#H&A)T LO(./‘TIOIU bEVIATION s
Tuoo-e-o TO BE ACCEPTRBLE,

i

i EVALUATION OF DEVIATION 40, NOTE ¢

i

' BY REVIEW OF THE LOADLS APPLIED To THE PLATE

: (SEE Pé. 3 — SUPPORT LOAPS, TOIUT 7), AND THE PLATE

! PETRIL , THE ATTACHMEMNT LochlaN PEVIATION IS

; J‘uoo-eo To BE ACCEPTABLE.

f |

!

|

|

|

REFERENCES

- 2
PREPARER: Mywhb DATE: 7/2/ /33
nsnzuzn:_‘é—f éuL DATE:_3/2/as

0 €324
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EVALUATION OF SUPPORT NO. TSW=- 254§ REV. |
ISCMETRIC NO. TSW - 25 - /5, /9 REV. &

REF

EVALUATION OF DEVIATION 6A, MOTE y ;

BY REVIEW OF THE LOADS APPLIED ToO THE wWELD
( SEE Ps. 3 — SUPPORT LOAD, TOINT & ), The weLd
PROVIDED 15 TUDGED To BE ADEQU ATE,

NOTE ! THE AISC MINIMUM WELD REQUIREMENT CAN
BE WAIVED AS PER WPPSS DOCUMENT WPBEC - Cosco-F-43-2)53,

EVALURTION OF DEVIATION &A, NOTE §;

BY REVIEW OF TnrE LOADS APPLIED To THE wWELD
( see P& 3 - SUPPORT (oAD, ToInT 7), ThE wEWL s

JUDGED To BE ADEQUATE ( oMLY VERTICAL WELLS
CONS |DERED ),

NOTE: THE AISC MINIMUM WELD REQU IREMENT ~/A A

BE WHAIVED FAs PER WPPSS DocumMENT WE C050¢-F-33-2153

REFERENCES

PREPARER: M?%J DATE: 2/2//22

REVIEWER: Z5- v DATE: 3/2/A3




EVALUATION OF SUPPORY NO. TSW-=-355

PAGE

ISOMETRIC NO. TSw=-175/-/5 19

/4 OF /5

REV. |
REV. 5

REVIEWER: s 2. Al

DATE: _G/z. A3

REF. |
!
EVALUATION OF DEVIATIONS 6A +68, NOTE 6 *
| LOADS AND WELD PROPERTIES |A) LOCAL STRUBL CGORBDINATES,
;' i OADS ( SEE P&. 3~ MEMBER 2, TO T 3)
? Fx = 3349 i My = o w-lk
! Fr= 9847 Ik My = o in-h
| Fe = o b Me = 0,002 tn-lb
; v
5 WEL OPE S
| :
i § lw = Y(5)= 20 in
i 2.4~ z ;
P y Su= 5(5)+ 5= 3333 n*
: l
“ : | REQUIRED WELD si2E
. | * 2 b
. = B R . s s U
: r Fr . 37y o le "
% | $ = ﬁ-#—‘l?Z /en 5
| | F= /5. + 57 = [T 4120 = 1739 bin
L6 N/U ALLOWABLE WELD STRESS = /3,000 'ba?
L Saaiie . o L e L el S N Wo Slieb
{ ? W(H‘.?d?(n,ano) = ,707(ie,0c0) A < = =
| )\ WELD PROVIDED 1S AbEQUATE
REFERENCES [
|
|
|
- |
PREPARER: MW:.L DATE: 9/2//32 |
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EVALUATICN OF SUPPORT NO. TSw - 35¢ REV. )
ISOMETRIC NO. TSw =251 -/§5,19 REV. s

REF.
EVALUATION OF DEVIATIONS oA v 68, NOTE 7:
g By REYIEW OF THE LOARDS APPLIED ToO THE WELD
| [ s8e Pe 3 - MEMBER €, TOINT 6 ) THE WELD IS TubsEd
| To BE ADEQUATE,
|
|
;
i
ad
i ‘
'. -
!
' |
| |
|
REFERENCES ‘

- / /
PREPARER: Srcice 7oeted-  DATE: 2/2//22
aEvIEWER: Z~ . Fo.  paTE: 2/21/83%

0 €327




