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PURPOSE

1.1 To assure compliance of production units of the Shock
Arrestor Assembly with referenced drawings,

COPE

2.1 This test establishes both visual and functional charac-
teristics which could be expected to vary through dimen-
sional variation or improper assembly and adjustment,

REFERENCE DOCUMENTS

3.1 PSCo Drawings 1801107 and 1801117

EQUIPMENT |

4.1 1801TF-2 Universal Shock Arrestor Tester

4,2 Holding Fixture 1801 HF-1

4.3 Holding Fixture 1801 HF-2

4.4 .0001 Dial Indicator

INDIVIDUAL TESTS

w

5.1 Examination of Product

5.1.1 Each unit shall be subjected to a dimensional
examination to determine compliance with appli-
cable Sales assembly drawing.

5.1.2 Each unit shall be visually inspected to assure
completeness of assembly, freedom from burrs and
sharp edges, al nt of parts, security of
fasteners, and dimensional intogrity.

5.1.3 Units shall he visually inspected for general
appearance ox plating, zainting, freedom from
nicks and damage of finishes.

5.1.4 Units shall be inspected to assure the accuracy
and legibility of marking and identification.

6.0 FINAL FUNCTIONAL TESTS

6.1 Breakaway Friction Force (100 1lbs, max.)

6.1.1 Install unit in 1801 HF-1 Hnlding Fixture and the
atarting force in both the extension and retrac-
tion mocdes measured with a asring scele, load
measured shall not exceed 100 pounds. Starting

PACINC SCHNTIFIC COMPANY Aircraft Products Division
1348 South Staw Coliege Boulevard « Anaheim, California 92803 « (714) 774-5217
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force shall be measured at three (3) positions
throughout entire travel in both directions of
extension &and retraction, A{proxtmata ositions
for force check are une (1) inch from either end
and mid position. At each position the starting
force shall nc exceed 100 pounds.

6.2 Lost Motion (.040 max.)
6.2.1 Install the snubber on the 1801 HF-1 Fixture and

adjust the dial indicator such that it will record
movement at the clevis end of the snubber. With
the snubber extended at approximately its mid-
Eolition, hold the inertia mass stationary usiig
and pressure and app.y 2 load of 120 1lbs, to
the snubber, zero out the indicator, and apply a
reverse load of 120 1lbs. to the snubber while -
maintaining hand pressure to prevent movement of
the inertia mass. Relative movement noted on the
dial indicator shall not exceed .040 inch.

6.3 Acceleration/load Test

6.3.1 The unit ehall be installed in the 18C. TF-2 Uni-

versal Shocik Arrestor Tester with the unit ex-

tended approximately midway from full extension.
The 1801 TF-2 Testar pressure gage shall be set
for 130 PSI, which is eaual to 13,750 }bs. load.

: ith the required pressure
applied to the unit, the time as recorded by the
timer for the snubber to extend 1" shall be .51 sec.
mirnimum. This test shall be repeated by retraciing
the unit and again the minimum tine recorded shall
be .51 second.

-

ANY Aircraft Products Division

1348 South Stawe College Bovievard + Anaheim, California 92803 « (714) 774.8217
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ADDENDUM . 1o 97 1§ ReVi B
Final Inspection Check I.!st

PSCo 1801107
1801117

Sheck Arrestor

Ref. paragraphs refer to paragraphs from this procedure, I.T. 535

Part No. Serial No.
PSCo P.0O. No. . Date
Shop Order No. Customer

I. Visual Exasmination (para. 5.1)

(a) Dimensional (Actual dim, listed on Page 5 of 6)......

(b) workmnshipll.O"CQ0.0"..'..'C.Ql....0'..'.‘...00'0'

II. Final Functional Tests

(2) Breakaway Friction Force (100 1bs. max.)(para. 6.1)
Actual

® (b) Lost Motion (.040 max,)(para. 602)'°"""""Actugl-————

(c) Acceleration/Load Test (.51 sec, min./1.000 travel)
(para. 6.3) _

Actual Time
Extending
Retracting
Inspector
Stamp Date

PACIFIC SCHINTIIC COMPANY Aircraft Products Division
1348 South State College Boulevard « Ansheim, California 92003 « (714) 774-8217
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TEST EVALUATION OF PSA-10 SNUBBER

ON ECCENTRIC TYPE FIXTURE
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This tost is intonded to replace the acceleration test currently
performed on PSA-10 Snubbers (1801~ ~TF=2). /

The Eccentric Type Test Pixturo consists of an eccentric shafe
that f£its the spherical bearing of the snubber and drives the
snubber with a reciprocating motion. The shaft is driven by
a constant torque gear motor through a roller chain drive.
T?e sprocket at the gear hotor rotates at 41 RPM and the
sprocket at the eccentric shaft rotates at 76 RPM (1.85 ratio)
when there is no load (snubber not installed). The sprocket
at the eccentric shaft is mounted on a friction type clutch.
When the snubber is installed, the gear motor attempts to
drive it 'at 76 RPM, equal to ,049 g's. The snubber tries tc
chtaxn this reciprocating motion to less than .02g. The
bfaking action of the snupbe: creates a difference in RPM of
t?e eccentric shaft, This difference in RPM is an overload
taken by the friction switch installed in the eccentric shaft.
A counter records the rotation of the eccentric shaft, in
conjdnction with an intorhal timer which allows the tester to
run for a preset amount of time (1 min or 30 sec).

Thc readings obtained are RPM and they can be translated into
g’ s. The following results were obtained on a test run of
108 units and compared to their respective acceleration times.

Snubber Qty RPM ,éﬁ;' Percentage
| 9 20 1,03 6.48
8 23 .92 7.41
I 26 .89 5.56
| 3 28 . .88 2.7
Y 30 .81 11.11
S 32 T 10.19
. 34 W71 6.48
. § 1 36 72 10.19
V12 38 .70 11.11
16 - 40 .67 14.82
9 42 .65 8.33

PACIFIC SCIENTIFIC « KIN-TECH DIVISION
1346 S State College Bive Ananem. Ca 92803 (714) 774.8217
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Snubber Qty RPM 'AAT*  Percentage

, 2 44 | .62 3.7 ;
2 50 .83 1.85
| | |
*AAT = Average acceleration time of the extersion and retraction
cﬁcle for the total number of snubbers in the same RPM group.

Ba:ased on the above, a value of 44 RPM will De used as an
aéceptable eriteria, with the option of using the standard
acceleration tester as an alternate test method for snubbers
exceeding 44 RPM. It is élso recommended that those units
with readings below 20 RPM be inspected closely.

!
}
3
!

PACIFIC SCIgNTIFIC « KIN-TECH DIVISION
’ 1346 S, State College P‘Vd Anaheim, Ca. 92803 (714) 774.5217
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INTRODUCTION

A sample verification of existiog unit 1 as-built documentation for large
bore Class 2 and 3 pipiog systems was performed in accordance with
Prcject Procedure CPPP-5. The purpose of this effort was to establish
sufficient confidence in the adequacy of dimensions and functions shown
on the as-built drawings to support initiation of the pipe stress
requalification effort. This report summarizes the findings and
conclusions of the verification effort.

This walkdown does not (and was not intended to) verify TUGCO's as-built
prograz. However, the results of this walkdown tend to indicate that the
as-built program implemented by TUGCO is adequate. Verification of the
as-built program is withio the scope of the Comstruction Adequacy Progras
(Appendix B of Comanche Peak Response Plan and Issue-Specific Actien
Plans). Each revision to piping system as-built documentation, resulting
from all project activities (including the Conmstruction Adequacy Program)
will be evaluated by SWEC for specific impact oo the piping requalifica-
tion effort and the npeed to revise the applicable pipe stress and support
package.

SCOPE

Four unique samples were :andomly selected to verify the following
attributes:

(a) Valve Location

(b) Pipe Support Location

(¢) Pipe Support Function

(d) Valve and Support Orientation

These attributes were selected because they have the greatest potential
for impact on the pipe stress effort. Other less significant attributes
exist, but the methods of verifying the above attributes (distance from
elbows, tees, valves, supports, etc.) indirectly verify other attributes
(e.g., dimensions and configurations).

The total population and sample size for each attribute is shown ou
Attachment 1. The sample sizes and accept/reject criteria were
determined from SWEC Quality Assurance Directive (QAD) 7.11 Rev. A.

SWEC tolerances were established for each attribute. These tolerances
are consistent with tolerances previously used by SWEC on other as<built
programs. The tolerances alsc consider the sensitivity of the data
to the pipe stress analyses.

SIMMARY OF RESULT

Approximately 1800 manhours were expended, over a period of three weeks,
to complete the physical walkdown.

00013-1545405-N1




The results of the fieldwalk follow:

. Valve Location =~. Valve locations are adcquately described.
Seventy-pine of the 80 valves were found to be within SWEC
tolerance:;. Valve number 1-8107A was determined to be outside

SWEC required tolerances. (See Attachment A)

. Pipe Support Location =~ Pipe support locations are adequately

described. Of the two bundred supports sampled, 199 were
within SWEC tolerances. Pipe Support Number CT-1-014-405-C82K
was determined to be outside SWEC required tolerances. (See
Attachment B)

. Pipe Support Function = All 200 of the pipe support functions

are adequately described.

. Valve And Support Orieptation - Valve and support oriemtations

are pot adequately described. Ome hundred-pinety of the 200
supports and valves sampled were within SWEC tolerances. The
following discrepancies were observed:

Diff of

Valve/Support As-Built SWEC Actual Dim. As-Built See
Number Dimensios Tolerance By SWEC Vs Actual Attachment
AF-1-101-027-863R 5°-31' 25¢ 0.3° $.2" o
CS=1-155-036-S42R 0° - a5 6.3° 6.3° D
CS5-1-217-002-A42K 0° < 3 6.2° 6.2° E
CS-1-258-702-AS53R 0° < 3 6.7° 6.7° F
CT-1-010-008-822Kk 0° R 6.0° 6.0° G
CT-1-122-002-S32R 0° L3 6.1° 6.1° E
Sw-1-037-007-JO3R 0° 25¢ 7.0° 7.0° 1
CC-1-007=043-A63R 0° -~ 3 6.0° 6.0° J
14F-055 45° e5° $3.0° 10.0° K
1CH-073 60° ¢3¢ 35.0° 25.0° L

During the comduct of the walkdown there were only 14 items that were
inaccessible. These items were replaced with other items, using the
same random sample selection process used for initial sample selection.

CONCLUSIOKS

1.

The as-built d-cumentation of pipe support and valve orientation 1is
adequate to initiate the stress requalification effort. However,
the stress results cannot be finalized until appropriate corrective
action relative to verification of valve orientation and the
orientation of pipe supports fabricated with catalog components is
implemented. All instances where supports were not oriented within
SWEC tolerances involved catalog components (i.e., struts or
soubbers). The catalog componencs' paddles were misaligned with the
clamps. No cases of misaligoment were observed with box frame type
supports (1.e. no catalog components.)

00013-1545405-N1
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NOTE: A review of the sub-populations (supports with and withou:
catalog compopents) was made to verify that a sufficient:
oumber of supports without <catalog components were
sampled. More than 70 of these supports were verified and
sll were witkio tolerance. Therefore, sufficient samples
were reviewed to support the conclusion that the coacers
1s limited to supports with catalog components.

Upon ipvestigation of the discrepancies identified, SWEC discovered
that two of the out of tolerance situations were previously
idectified by the TUGCO As-Built Group but are curreatly not
resolved by the project.

ACTION REQUIRED

1.1 Orientation of all ASME valves that could cause ecceatric
loading on the pipe (e.g. motor operated valves, but not gate
valves) should be verified. This effort should begin as soon
as possible to minimize the impact on the requalification
effort. SWEC will oversee this effort on an auditing basis.

1.2 Orientation of ASME pipe supports fabricated with catalog
components should be reverified to identify and resolve all
situations which exceed specified tolerances. Resolution of
this concern in many cases will require rework of the supports
to properly align the clamp and strut/soubber end paddle. SWEC
will oversee this effort on an auditing basis.

1.3 The valve and support orienmtation concern shall be resolved.
Appropriate preventive action should be taken to assure that
the final as-installed condition is not changed in the future
(e.g. during maintenance activities).

+ 1.4 All TUGCO As-Built Group identified items, that bhave not beex
resolved by NCR or drawing revision, should be reviewid to
determine the cause and extent of this concern and appropriate
corrective and preventive action should be implemented.

2. The project implemented the same As-Built Program for all Class 1
piping, High Energy Class 2 and 3 small bore piping and all Class 2
and 3 large bore piping. Since the same program was implemented,
the results of the large bore valkdown can be considered representa-
tive for all of this piping, provided the corrective action to be
implemented includes all Class 1 piping and high energy Class 2 and
3 small bore piping. For those lines which were not as-built 1in
accordance with the large bore As-Built Program, a walkdown shall be
perfo.med to establisk sufficient confidence in the asccuracy of
dimensions and support functions shown on the latest design
documents to initiate the small bore stress requalification.

ACTION

2.1 TUGCO should icentify the small bore stress problems tlat were
not as-built 1o accordance with the As-Built Program.

00013-1545405-N1
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2.2 SWEC will perform a walkdown for the piping idestified by
TUGCO. This walkdown shall be similar to the program described
in Project Procedure CPPP-5, and this report

COMMENTARY

Iz addition to the specific conclusions identified above, some
engineering iLferences about the adequacy of the as-built documentation
(to support stress requalification) canc be made. These inferences are:

1. All inmstalled components are appropriately reflected on the
as-built documentation. The locaticn of supports and valves
were verified by measurement to the pext component (e.g.,
support, valve, fitting) installed withio the system. No
components, within the Class 2 and 3 stress systems, were
observed to be installed but not identified on the drawings.

2. The piping and support comfiguration (layout and geometry) are
appropriately described on the dravings. The wmethod of
verifying valve and support location (distance from elbows,
tees, valves, supports etc.) indirectly verified the piping
system dimensions and configuration.

Although one of the four attributes did oot meet the established
acceptance criteria, it is not mpecessary to perform any additiosal
valkdowns for large bore piping prior to ipnitiation of pipe stress
analysis. This decision was based on the following judgements:

1. All attributes with significant impact on ascalyses bhave been
walked down.

2. The Construction Assessment Program will fully assess the
adequacy of as-built documentation against the copstruction
tolerances. Changes to the as-built documentation that affect
pipe stress analysis and support desigas will be fully
evaluated by SWEC on an ongoing basis.

00013-1545405-N1
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LARGE BORE FIELD WALKDOWN
POPULATION AND SAMPLE SIZE/SELECTION
 f Population/Sample Size
TOTAL SAMPLE Source of Accept/

ATTRIBUTE POPULATION SIZE Total Population Reject
Valve Location 913 ~ 80 Note 1 1/2
Support Location 3042 200 Note 2 5/6
Support Function 8042 200 Note 2 5/6
Valve and Support

Oriestation 8955 200 Note 3 5/6

NOTE 1 . List of wvalves developed by SWEC from review of BRP
Dravings in SWEC Scope.

NOTE 2 - "As=Built-LBE-PROB-RPT" + Computer listing of Comanche
Peak Large Bore Supports sorted by Strass Package, dated
6-20-85.

NOTE 3 - Combination of both lists identified in Notes ! and 2
above.

I1. Sample Selection

The specific samples were selected as follows:

1. Consecutive numbers (from 1 to the population size) were
assigned to each item listed in the appropriate index (Notes 1,
2 and 3).

- Four sets of numhbers (one set for each attribute) were selected
from a random oumber table.

3. The item (valve or support) corresponding to the randos oumber
vas selected for the walkdown.

00013-1545405+N1
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Enclosure
Page | of

P—

MISCELLANEQUS OBSERVATIONS FROM LARGE BORE WALKDOWN

The following conditions outside the scope of CPPP-5 were observed during
the walkdown effort.

l,

L)
-

10,

Pipe support CC-X-109=016=A65R is a4 voided support but is still
installed in the field. This support does not appear on the hanger
location drawing BRHL-CC~X-AB-04l. Upon investigation, this support
vas requested to be ramoved via a memo dated May 22, 1979, SWEC
wvalked down 8 of the 32 supports listed on this memo and all wvere
found to be removed as requested.

The strut for support CC=1=116=002~F33R is tamped as
CC=1=159=017=S53R. Reference BRHL-CC-1-FB=00!l.

Support SWel=129-046-A43R 4is shown correct dimensionally but is
{ncorrect pictorially on BREL-SW-l1-AB=005. The support is shown as
being located east of the tee; actually, it is located west of the
tee.

Support CC-1-033«005-S33K =~ The bottom two bolts on the south
baseplate are not in full contact with the baseplate.

Support CC=1-204=019=CS53R = A 3/4" @ stainless steel line appears to
be in contact with the strut. A rod hanger for the 3/4" 9 line is
disconnected from the pipe in this area.

Support CC~1=011-007=A53R = Loose jam nut on strut.

BRP=-BR~X~AB=00SB Rev. 1l = Valve is identified as 1-8364A on piping
draving but 4s tagged as 1-8564B. Valve 1-8564B 1is ctagged as
1=8564A.

Support CT-1=011-005-522K =« Items 1l and 12 are tube steel per
revision 2 of drawing; hows/er, original items 2 and 10 (W8x20) are
still Lnltullod:

Support CT=021-001-522R =~ Bearing is loose in strut paddle on clamp
end.

Draving BRP=MS-1-5B=045, revision 1. incorrectly shows the elevation
of wvalve IMS-063 at 887'=4 5/le". The alavaiion should be
877'=4 5/16".
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Vice President
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FLPING AND SUPPORT REQUALIFICATION PROCRAM
COMANCHE PEAX STEAM ELECTRIC STATION, UNIT NO. 1|
Enclosure | Large Bore Field Walkdown Report
Enrlosure 2 Miscellareous Construction Discrepancies Observed

Enclosure | describes the results of the walkdown of large bore piping
conducted by SWEC In accordance with Project Procedure CPPP-5, The
conclusions of this report indicate that generic concerns exist that
require consideration b the Comanche Peak Resporse Team (CPRT) and TUGCO
Quality Assurance (QA). These concerns are summarized as follows:

The orientation of valves and supports in piping systems are rot
correctlv documented in the as-built documents, Expeditious
resolution of this concern is necessary tc preclude regative impact
on SWEC's stress requalification schedule.
’

Some items requiring correction which were identified during the
as-built program have not been resolved.

We believe, with the commitment (o resolve the above issues, the as-built
program documentation is adequate to initiate s"ress requalifi:ation.

Enclosure 2 describes some construction discrepancies (e.g., loose bolts,
strut/pipe lack of clearance) observed by the walkdown cteam., These
discrepancies were not evaluated as part of the walkdown effort, and
therefore should be resolved by CPRT and QA.

K/ Ao

R. P. Klause
Proje t Manager

RPF.:bjf
attachment

¢e: J. B, Ceorge (TUGCO) = 1/1 R. L. Cloud (RCLA) = 1/1
J, C. Firneran (TUGCO) - 1/1 T. Snyder (TERA) - 1/1
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SUMMARY

Deviation reports (DRs) genmerated by the Evaluation Research Corporation
(ERC) were evaluated by Stone & Webster Engineering Corporation (SWEC)
for potential impact on SWEC's Stress Requalification Program (SRP)
(Reference 7.1). Approximately 800 DRs related to the piping systems and
Supports were reviewed for this effort. The review confirmed the need to
address clearances between piping and adjacect components/structures oc a
plantvide Dbasis, as committed to in Section 7.2 of CPPP-6, Revisiocn 2
(Reference 7.2). It also indicated the need to conduct a Hardvare Vali-
dation Program (HVP), as recommended in Section 8 of L. S. Wigley's
July 1986 report on Assessment of TUGCO's As-Built Documentation for Pip-
iog and Pipe Supports (Refereace 7.3).

It wvas concluded that the concerns on clearances and other hardware prob-
lems do not impact the SWEC requalification program directly, and there
is no need to change the stress requalification program or procedures to
address the ERC-generated deviation reports oo a specific or genmeric
basis.

1802-1545405=HC4 i



1.0 INTRODUCTION

The Coostruction Adequacy Program (CAP) is sponsored by the Comanche Peak
Response Team (CPRT) of Texas Utilities Generating Company (TUGCO) :o
perform an independent reinspection of safety systems. Evaluation Re-
search Corporation (ERC) has been contracted to perform this reinspectiocn

of the safety-related components on a sampling basis (Sectionm 2.2 of
Reference 7.4).

Each appareat comstruction deviation from the design drawing is identi-
fied by ERC aad documented as a Deviation Report (DR).

The safety significance of these DRs in relation to reportability in ac-
cordance with 10CFRS0.55(e) is continuously being evaluated by TUGCO. To
determine the trends and adequecy of the sample size, ERC i3 also review-
ing the DRs.
Concurrent with SWEC's Stress Requalification Program (SRP), TUGCO re-
quested UWEC to ovaluate independently the effects of the piping and pipe
supports-related DRs on the SRP. SWEC was requested to develop a program
to identify trends, if any, and make changes in the procedures, if neces-
sary, to minimize the impact of these DRs when they are incorporated lat-
er ioto the as-built packages. Details of the SWEC program are as
outlined in CPPP-18 (Reference 7.1).
2.0 PURPOSE
The purpose of this report is to describe the results, methods, and con-
clusions of SWEC's evaluatioo of the DRs for possibdle impact on the SRP.
Deviations are categorized and discussed to identify the actions pro-
posed. The review was limited to the ERC-DRs which wvere generated using
following procedures:

QI-019 Reinspection of Samsll Bore Pipe Supports (SBPS)

QI-021 Reinspection of Piping System Bolted Joints/Material
(PBOM)

QI-02S8 Reiaspection of Large Bore Pipe Configuration (LBCO)
QI-026 Reinspection of Small Bore Pipe Configuration (SBCO)
QI-027 Inspection Procedures for Large Bore Supports Rigid (LBSR)

QI-029 Inspection Procedures for Large Bore Pipe Supports
Noarigid (LBSN)

QI~048 Reinspection of Small Bore Welds/Material (SBWM)
QI-049 Reicspection of Large Bore Piping Weld/Material (LBWM)
Ql-081 Reinspection of Whip Restraints (PWRE)

QI-070 Reinspection of Tubing Welds/Material (TUWM)

1802-1545405-HC4 1



3.0 REVIEV METHODS

This section describes details of the reviev methods wsed to evaluste the
DRs for possible impact on the SRP, Section 3.1 addressas gensration of
the DRs by ERC, while Section 3.2 discusses the details of the review and
the manner in which the reviev results wvare docunented.

3.1 DEVIATION REPORTS (DRs)

The inspection procedures listed {a Bection 2.0 provide & st of eﬂnm‘
for {aspection of various compeneats of construction, defined as popula-
tion groups. Inspections were performed oa esch of tha population s

°8 & sampling basis and DRs wers genersted wvhea the as-built conditice

devisted from the requirements of design dravings and specifications. - Ky

A typical DR is shown as Attachment 1 to this report. lLits from the fol-

lowing population groups were reviewed to determine the ismpact oa the
SRP:

LBCO: Large Bore Pipiag Configurstioa

SBCO: Sesll Bore Piping Configuratioa
LBSR: Large Bore Pipe Supports - Rigid
LBSNK: Large Bore Pipe Supports - Noarigid
PWRE : Pipe Whip Restraints

SBPS: S8aall Bore Pipe Supports

PBOM Piping System Bolted Joints/Materials
TUW Tubing Welds/Materials

SBWN : Ssall Bore Piping Welds/Materials
LBW Large Bore Piping Welds/Materials

3.2 DETAILS OF THE REVIXV

The DRs for each of the population codes wers obtained from ERC and »
file was crested. A lo: of all DRs (filed {a Job Book R4.25, SWEC Rvala-
ation of ERC Devistion Reports) in a population code slso was prepared

(Attachment 2). Table 1 provides the number of DRs that vere revieved
for each population code.

Each DR was revieved and classified as Category A, B, or C. Category A
DRs include the deviations that have & potentisl impact on the design of
the piping system and/or pipe supports. Category B DRs are hardvare-
related and thus will not affect the qualification methodology for
the piping/pipe supports analysis. Category C DRs are neither design-
nor hardware-related and do not require further evalustionm for impact on

the SRP. A categorization of DRs for each population code is given in
Table 1.

4.0 RESULTS OF THE REVIEZW ' -

Results of the reviev for ecch DR were documented ir a forny shown ia
Attachment 3. Types of issues identified as s result of the reviev of
DRs for eacn population code are summarized {n Attachment 4., -Tahle 2
provides a summary of issues and the number of DRs for each population
code.

.
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5.0 DISCUSSION OF RESULTS

It can be seen from Table 1 that spproximately two-thirds of the devia-
tions are Category A, while Spproximately one-third of the deviations are
Category B. The number of Category C deviations is insignificant. As
explained earlier, Category B de~iations are hardvard-related and do not
affect the {oput "o the SRP. The majority of Category B daviations are
Items 7 through 11 {a Table 2 and {nclude missing locking devices, miss-
ing washers, paint on spherical besrings, clamp halves mot parallel, and
§4ps greater than the smallest shim in rear brackets of soubbers, 8ig-
nificance of these deviations oa the construction adequacy of the piping
and pipe support sys'ems has been assessed by the KRC under its Construce

cies. L. 8. Vigley also has recommended a program called Rardvare Vali-
datior Program (EVP) as & part of the assessment of TUOCO as-built

documcotation for iping and pipe supports (Reference 7.3). Therefore,
Category B deviations are mot addressed further in this report.

Category A deviations 1d. ..fied 4ia Table 2 as Items ) thiou;h 6 and
Item 12 are discussed belov {n detail.

Item 1 Locations/Dimensions Out-of-Tolerance

These deviations relate to the linear dimensions of piping/pipe supports
and locations of pipe supports. Linesar dimensions relats to the
configuration/geometry of piping systems and supports and, if signifi-
capt, may affect the stress analysis results. Of 136 total deviations
for this item, 109 deviations are in the area of lineur dimensions, while
21 deviations are related to the support locations. The remaining 6 de-
viations are in the area of elevation and bend radii of piping systems.

Details of the oumber of deviatioas for linear dimensicns, support/
restraint locations, and miscellaneous aress for varfous population
groups are given in Table 3. Tables 4 and § provide details on the mag-
aitudes of these deviations. Potential impact of these devistions on the
stress analysis of piping systems is discussed below.

Linear Dimensions

In the piping configuration groups of LBCO and SBCO, 47 deviations out of
& total of 50 deviations are luss than 12 inches. These deviations in
configuration of the piping represent small percentage changes in dimen-
sions. [Effects of tLese small changes on the stresses in piping systems
snd support 'oads would be small. Therefore, no further action is re-
quired to address these deviations.

The remaining 3 deviations (1 ft = & 1/2 in. and & ft - 8 3/4 {m and
1 ft = 0 1/2 in.) are isolated cases and will be evaluated in the SRP.

In the pipe support/restraint population groups of LPSR, LBSW, SBPS, and
PWRE, 50 out of & total of 59 deviations have ligear dimension deviations
of less than 3 in., six deviations (€ out of 59) are in the 3- to $-in.
range, and the romaining three deviations are between 7 in., 8 {n., and

1802-15454L05-HCA 3



and 1 ft - 0 1/16 {a. Pifty-six deviations less than 6 {n. are related
to bolt hole locations, base plate dimensions, pla-to-pin dimensions of
struts, and geometry of support frame members being out of tolerances.
These deviations represent small percentage changes in dimensions with no
sppreciable effects on the stress analysis results,

The other three deviations are as follows: 0 ft = 7 {n. deviation is
related to support I-beam located 7 {n. above the required elevation.
This changes the required rod length only and does not affect the design
capacity of support cowponents. The 8-in. deviation {s im the requirad
distance of 7 ft = 8 11/16 in. betveen the centerline of pipe and top of
rear bracket of strut. This does mot affect the capacity of support com-
ponents adversely and thus is sot significant. The remaining deviatios
of 1 ft - 0 1/16 {n. is {a the dimension betveen the centerlise of tube
steel support member and the the centerline of base plate. The ERC-8SE
Group has reanalyzed ths support with the revised geometry and found the
support to be acceptable. Based on the above discussion, it is concluded

that these deviations are insignificant and changes in the SRP are not
required.

Support/Restraiot Locations

Nine of the 21 DRs in this §roup are in the area of rupture restraints
and thus do not affect the SRP. The remaining 12 DRs relate to the
deviations in support locations. Ten of these deviations are less than
6 in., and two deviations are 9 in. and 9 1/8 in. These deviations are
small and thus bhave oc appreciable effect om the sctress analysis of a
piping system.

The r-um; 8ix deviations were in the areas of pipe elevations and

bend radii with no adverse trend. Therefore, no impact on SRP {s .
expectad.

Item 2 Weldy Missing, Undersized, or Underlength

A tothl of 113 deviations in this item were inm the ares of supports and
restraints as shown in Table 2 and were related to the missing, under~
sized, or underlength welds.

The majority of these deviations were ino the ares of undersized welds
(1/16 in. to 1/8 {n.) ovir a small portion of the total welds length and
thus would not reduce the overall strengths of the coonections. It
should be noted that the recent changes in the acceptance criteria of
welds (Reference 7.6) allow 1/16 in. undersized weld for one-fourth of
the weld length. This is based on computatiou of the reduced shear areas
due to undersized welds and limiting the reduction in the shear area per-
centage to rrasonable values. Moreover, ERC has performe] structural
adequacy evaluation of the deviations for as-built weld configuratidhs of
icdividual supports/restraints and hco concluded that support/restraint
capacity is not affected significantly. Therefore, these deviations do
Bot require .urthe:r evaluation for impact om the stress requalification
progras. -y

1802-1545405-HC4 -



Item 3 Clearance Violations

There vere 82 deviations where small bore and large bore piping clearance
es were less than those required by the piping erection specification.
The clearances are Among pipe-to-pipe, pipe with wall penetration
sleeves, and pipe with hangers, walls, bandrails, etc. A fioal wvalkdown
wvill be performed by SWEC at the completion of the stress requalification
effort to verify that sufficient clearance exists Detween the piping sys-

tems and the adjacent structures (Section 7.2 of Reference 7.2). There-
fore, no additional action is required.

Item & Anchor Bolt Violations

Of a total of 33 devistions in this item, 10 deviations were related to
the depth of embedments being ssaller than required, 9 deviations wvere in
the ares of minimum spacing requirements, and the remaining 14 were mis-
cellaneous deviations. Eabedment depths were shorter by a minimum of
0.125 {a. for s required embedment of 6 1/2 in. to a maximsum of 1.8]1 ia.
for a required embedment of 7 1/2 ia. Bpacing violatioas ranged from
0.125 in. of & required minimum of 5 $/8 {n. to 4.7% ia. for & required
miodimum spacing of 14 3/4 in. These violations have been eviluated by
ERC oo an.individual basis using the reduced streangths of these bolts for
smaller and overlapping shear cone capacities and fouad to be acceptabdle.
Additionally, the oumber of cases is less thas 5 percent with no adverse
trend. Therefore, additioasl effort is not required {in this area.

Item § Caps in Coonections and Supports

There wvere 25 deviations in pipe supports and 36 deviations in rupture
restraints where either supports and piping had gaps wvhich did not meet

the design requirements or connections were not tight and mating surfaces
did not bear at all locations.

A total of 25 DRs in pipe support population groups of LBSR and SBPS have
gaps between piping and support frames/restraints which deviate from the
requited gaps by & minimum of 21/32 in. to a saxisua gap of +1/16 and
=1/4 ia. As a part of the SRP, the project has redefined the gap re-
Quiresents for box frames and is reshimming the gaps to meet the revised
requiresents of Attachment 4-11 of CPPP-7 (Refereace 7.%). Therefore, no
further action is required to address these deviations.

The remaining 36 deviations are inm the population group PWRE of rupture
restrainots. Since these deviations do sot relate to the efforts of the
SRP, they are not addressed further in this report.

Item 6 Richwond Izserts - Thread Engagement Less Than Minimus

Thare were a total of 28 devistions for pipe supports and restfaints
vhere thread engagement in Richmond inserts or of bolts into nuts was
less than minimum. A total of 18 deviaticas ia pipe support population
groups of LBSR and LBSN and 2 devistions for pipe rupture restraint
(PWRE) are for the Richmend {nserts where thread engapement ), for
1 1/2-in.-diameter inserts are less than minimum of 3 1/8 in. The devia-
ticns range from 1/16 4n. tu 1 7/8 in. The remaining 8 deviations in

1802-1545405-HCh S



pipe rupture restraint population group PWRE have nuts which do not en-
gage bolts fully. Capacities of these conmnections vith thread angagement
less than the minimum need to be established through analysis and/or
testing. Thir {ssue is being addressed under the CPRT program for
Issue ISAP V.b - lsproper Shortening of Anchor Bolts in Steam Generator
Upper Lateral Supports, and testing {s plaoned. After the sllowvable
capacities of these and other similar inserts are established through
analysis/testing, structural sdequacy of these connections should be
evaluated to determine the peed for saoy required modifications. No
action {s required at this time.

Item 12 Miscellaneous Deviations
“

Thirty-one out of 89 deviations in this Category wvere related to either
vrong items installed or missing items. These deviations are hardware-
related and thus would be addressed under the HVP. The remaining
58 devistions relate to miscellaneous areas such as gap behind base
plates (5), gouges due teo grinding (&), sogularity out of tolerance (4),
8P betwveen pipe and supports greater than tolerance (14), thread engage-
®ent in strut rods (9), and other miscellaneous items of specific nature.
These deviations are small in number and do not have any generic implica-
tions on the stress requalification program. They also have been ad-

dressed by ERC on a specific basis and thus do not require any further
action for the SRP.

6.0 CONCLUSIONS

Based on the discussion {r Section 5.0, 1t is concluded that approximate-
ly ope-third of the construction deviations dre hardvare related and
should be corrected under the EHardware Validation Program. The other
two-thirds of the deviations are related to six differeat items.

Item 1 {s related to deviations in locations of supports and/or re-
straints and piping/supports linear dimensions out of specified toleranc-
es. Magnitudes of deviations were evaluated, and it wvas comcluded that
the deviations do not shov sny trend and are mot significant. Therefore,
generic changes in the SRP are not required.

Itom 2 is related to missing, undersized, snd underlength welds where the
majority of deviations were related to welds being undersized from
1/16 in. to 1/8 in. over a small portion of weld lengthr. The overall
strengths of these welds are not reduced significantly and therefore do
Dot require a generic change in the SRP.

Item 3 is relate. to clearances between piping to piping and other compo-
sents. A fioa) walkdown wvill be performed by SWEC to resolve this item.

Item 4 is related to anchor bolts where the depth of embedments amd the
spacing did oot meet the design requirements. These deviations have been
evaluated and accepted by ERC using reduced strengths of the anchor
bolts. There vas also no adverse trend. Thus, ac change in the SRP is

required. ST

1802~-1545405-HC4 6



Item 5 relates to gaps in connections and gaps between piping 2od sup-
ports, and is being addressed by TUGCO as a part of the Hardware Valida-
tion Program. '

Item 6 relates to inadequate thread engagement for Richmond inserts and
i3 addressed as a part of the CPRT Issue Specific Action Plan (ISAP) V.b,
whers testing is plaoned to determine the capacities of inserts with in-

adequate thread engagement. No further action can be taken in the SRP at
this time.

It is concluded, therefore, that there is no need to change the stress
requalification program or procedures to address the ERC-generated
deviation reports on a specific or generic basis,
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Population
Code

LBCO
SBCO
LBSR
LBSN
PWRE
SBPS
PBONM

SBWM

LBWY

Total

Percent

SIMMARY OF DEVIATION REPORTS

TABLE 1

No. of DRs No. of
Reviewed Deviations

61 74

71 79

154 174

208 208

212 225

66 70

11 11

8 8

1 1

il - |

792 853

100

1802+1545405-HC4

Category

A B ¢
64 10 0
76 1 2
96 67 11
98 103 7
136 88 1
43 15 12
“ ) 1

6 0 2

1 0 0
-3 0 9
527 290 36
61.8 34.0 6.2



TABLE 2

. SUMMARY OF ISSUES

Deviation No. of DRs ia Population

lssue Category LBCO SBCO LBSR LBSN PWRE SBPS PBOM TUWM SBWM LBWM  Total

Percent

1. Locations/dimensions A 23 33 20 20 30 10 0 0 0 [

136 16.0
out of tolerance

2. Welds missing, under- A 0o 0 26 .34 36 | 0 S ! 0

113 13.2
sized, or underlength

3. Clearance violaticns A 39 4 0 0 0 0 0 0 0 0 82 9.6

&. Anchor bolt violations ~ - 8 13

5. Gaps in connections and A - - 11 0 6 14 0 ] 0
supports

6. Richmond inserts - A - - 13 5 9 1] 1] 0
Thread engagement less B - - - - 1 0

than the sinisus

7. Locking devices B - - 3 ba 12 6 0 0
Sissing

8. Washers missing or mot B - - ] 0 26 0 0 0
covering boitholes

9. Paint in spherical B - - 16 25 0 2 0 0
bearings for snubbers

10. Clamp halves not B - - 14 18 0 3 0
patal.el

TROZA-1545405- 004
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TABLE 3
LINEAR DIMENSION/LOCATION DEVIATIONS

No. of Deviations in the Area of

Population Linear Support/Restraiat Pipe Elevation/ Total
Group Dimensions Locations Bend Radius DRs
LBCo 21 0 2 23
SBCO 29 0 4 33
LBSR 16 < 0 20
LBSN 18 S 0 20
PWRE 21 9 0 30
sBPs 3 2 0 10
Subtotal 109 21 6 136
Total: 136

1802-1545405-HC4




TABLE 4
MAGNITUDES Of PIPING/SUPPORTS LINEAR DIMENSION DEVIATIONS

Magnitudes of Deviations (Iaches)

Population Greater
Group Total DRs 0-3 3-6 6-9 Thae 9
LBCO 21 15 S 1 0
SBCO 29 8 16 0 S

(Deviations of
1 €% = 4 1/2 i8. .,
1 ft - 01/2 1a.,

0 ft - 10 in.,
4 ft - 8 3/4 in.
1 £t = 0 in.)
LBSR 16 12 3 3 0
LBSN 15 11 2 1 1

(Deviation of
1 £t = 0 1/16 ia.)

PWRE 21 20 1 0 0
SBPS al 2 29 0 0
TOTAL 109 73 27 3 6

1802-1545405-HC4



TABLE §
MAGNITUDES OF SUPPORTS/RESTRAINT LOCATION DEVIATIONS

Magnitudes of Deviations (Inches)

Populatioca Greater

Group Total DRs 0-3 3-6 6-9 Thaco 9
LBCO 0 0 0 0 0
SBCO 0 0 0 0 0
LBSR o 3 1 0 0
LBSN 3 1 2 2 (0'-9" 0
0'-9 1/8")
PWRE 9 8 1 0 0
sBPS 3 3 2 0 0
TOTAL 2l 15 - 2 0

1802+1545405-HC«



ATTACRMENT 1

A TYPICAL DEVIATICOR REPORT Page | of |

Comanche Peak Response Teanm
ERC Deviation Report (DR)
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ATTACEMENT 2

400 OF ks Page | of |
’ .
REVIZW OF ERC - DRs FOR SRP
.rormnou CODE :
- GENERIC
CATEGORY TYPE OF DEVIATION SOLUTION
_ DR._NO. ¢ T COBE 1 DESCRIPTION | 1TEM REMARKS
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| | | |
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ATTACRENT 3

COMANCHE PEAK STEAM ELECTRIC STATION
PIPING - PIPE SUPPORTS ERC DEVIATION REPORT (DR)
EVALUATION SHEET

DR No. System
Reference:
BRP BRH
BRHL GHH
SWEC SRP Siress Problem Nu.
C Unit 1 C Unit 2 C Coemon
Deviation Type: N- S~ Ce

Deviation Summary:

Categorization: (1) Deviation Requires Drawing Chacge? Yes O No O
N (2) Deviation Affects SRP Calculation’ Yes O Ne C
Yes oo Questions (1) amd (2) Category A ©
Yes oo Question (2) Only Cate B O
Ho on stions (1) amd (2) Category € C
Evaluation (isclude justification as required)

Evaluated bdy: (Date)
Reviewed by: (Date)

1802-1545405-HC4



Page 1 of 10
ATTACRMENT 4
RESULTS OF THE REVIEW

g Population Code IM-LBCO
II. Number and Categury of DRs Reviewed 61
Category A 64 Category B 10 Category C 0O Total 74
I11. Issues ldentified
Itea in
Description Numbers Categorvy Trble 2
% Pipe to pipe clearance 18 Y 3
2. Linear dimension out of tolerance 10 A 1
3. Out-cf-location to’ rance 1 A 1
4, Pipe-to-support clearance 10 A 3
7 Pipe-to-conduit or cable tray clearance ) A 3
6. Pipe~to-sleeve clearance o A 3
7. Valve installed backwards : 3 B 12
8. Material installed wrong or missing 2 A 12
9. Elevation out of toleraace ° 2 A 1
10,  Flow element installed backwvards 3 B 12
s 3. ID probleas 1 B 12
12. Expansion joint out of toleraace 1 B 12
13. Missing jam nout oo tie bar 1 B 12
14. Flow arrov on valve amissing 1 B 12
3, Pipe~to-vall ~learance 2 A 3

1802+1545405-KHC4



I1.

III.

10.
11.

12.

Page 2 of 10

ATTACEMENT 4 (Cont)

RESULTS OF THE REVIEW

Populatioa Code IM-SBCO

Number aud Category of DRs Reviewed

Category A 76 Category B

Issues Identified

Description

Pipe-to-pipe clearance

Linear piping dimension out of
toleraace

Out-of-location tolerance
Pipe-to-support clearance
Valve clearance
Pipe-to-slecve clearance
Elevation out of tolerance

Pipe-to-cable tray clearance

Valve installed with flow arrow

reversed

Pipe bend greater than tolerance
Conflict in valve identification

Missing identification

1802-1545405-HC4

1

n

Category C 2 Total 1¢

Numbers Category
27 A
18 A
11 A

7 A
- A
3 A
3 A
2 A
1 B
1 A
1 ¢
1 ¢

Item in
Table 2



II.

111.

10.

&

12.

14,
19.
16.
&

18.

ATTACHMENT 4 (Coant)
Population Code IS-LBSR

Number and Category of DRs Reviewed

Category A 36 Category B 67

Issues Identified

Dcscrigtion

Weld missing, undersized, or under-
length

Anchor bolt violations

Member or plate out of tolerance
Paint on spherical bearings
Cl*er balves out of parallelism

Miscellaneous deviations

Gaps between pipe and supports

. Thread engagement problems (strut

assemblies) and nut threrads
Gap oo brackets > smallest shim
Mark identification probleams

Wrong item installed

Gap behiad base plate

Locking devices missing or broksn
Angularity out of tolerance
Support locations out of tolerance
Cotter pin broken, missing, etc
Missing items

Thread engagement - Richmond inserts

1802-1545405-~HC4

Page 3 of 10

11l Toial

Category

154
Category C
Numbers

26 A
8 A
- B
16 A
16 B

14
6 A
S B
1 c
11 A
1 A
7 B
14 B
8 C
4 A
2 B
2 ~
A A
3 B
3 A
A A
4 B.
1 B
13 A

174

Item in
Table 2

2

10

12

12

11

12

12



Page 4 of 10
ATTACHIEENT & (Cont)

5 Population Code IS-LBSN
II Number and Category of DRs Reviewed 203
Category A 38 Category B 103 Category C 7 Total 208
I11. Issues Ideatified
Itea in
Jdescription Numbers Category Table 2
1. Weld missing, undersized, or under- 34 A 2
leagth
2. Paint on spherical bearings 28 . B 9
Clamp halves out of parallelism 13 B 10
4. Gaps on bracket of soubber > smallest 16 B 11
shim i C
S.  Anchor bolt violations 13 A -
1 B 12
1 (o 12
6. Member or plate out of tolerance 15 A 1
Miscellaneous deviatiorcs 7 A 12
6 B 12
8. Mark identification problams 9 B 12
3 C
¥, Wrong item installed 8 A 12
S B 12
2 C 12
10. Locking devices missing 10 B 7
. | Thread engagement problems - Richmond S A 6
inserts
12. Missing items “ A 12
2 B 12
13.  Beveled vasher missiang (slope >1:20) “ B ?
14, Angularity out of tolerance 1 A 12
3 B
13. Support location out of tolerance S A 1
16. Cotter pin broken, missing, etc . B 14
37 Thread engagement problems - threaded 6 A 12
rods S

1802+-1545405-HC4



II.

II11.

10.

11.

2.

13.

14.

15.

16.
17.

18.

Page $ of 10
ATTACHMENT & (C.ont)
fopulation Code IS-PWRE

Yuzber and Category of DRs Reviewed 212

Cotegory A 137 Cat.gory B 88 Category C 1 Toxal
Issues Identified

Description Nusbers Category
Welds missing, undersized, or uwder- 36 A

length, wrong type or location

Gaps in bdolted connections 26 A
Members or plate out of tolerance al *
Identification missing 18 B
Wrong or extra material inscalled, or 11 A
missirg materials 6 B
Washers missing or do not cover hole 13 B
Locking devices missing 1% B
Gap between pipes and supports > 14 A
to.erance A
Bevi'ed vashers missing 11 B
Lack of full thre.d engagement 9 A
1 B
Shims do mot cever 100 p :ceat of 10 B
Bating surfaces
Locatioz out of toleraace 10 A
Miscellanevus deviations S A
S B
Cotter pin problems 5 B
Anchor bolt wiolations 2 A
2 B
1
Shim stacks not welded 3 8
Gauges due to grinding 2 A
Gap bchind base plate 1 A

1802-1545405+-KEC4

226

I[tem ia
Table 2

2

12

12

P
[ ]

12

12

12



I1.

I11.

10.

11.

12.

13.

ATTACHMENT 4 (Cont)
Population Code IM-SBPS

Number and Category of DRs Reviewed 66

Page 6 of 10

Category A 43 Category B 15 Category C 12 Total
Issues Identified
Description Numbers Category
Gaps at deadwmijht supvorts 14 A
Weld missing, unders.zed, or uacer- 11 A
length
Identification probleas 8 c
Anchor bslt violations 6 A
Support dimensions > toleraace é A
Materiil missing or wrong 1 A

2 B

2 c
Locking devices missing 6 B
Locatioa of support > toicrancc “
clawp halves out of paralleliss 3 B
Basc plate has 1/4 in. ~diameter x 2 C
1/4 ia. holes
Spherical bearing is painted 2 B
Miscellaneous deviations : :
Thread engagement less than the minisum 1 B

required (strut asseaily)

1RT0.1545405-HC4

10

Iten in
Table 2

5

-
=

12

12

=

10

12

12

12



II.

I1I.

Page 7 of 10

ATTACEMENT 4 (Cont)

Population Code IM-PBOM
Number and Category of DRs Reviewed 11
Category A 4 Category B 6 Category C 1 Total 11

Issues Identified

Item i
Description Numbers Category Table 2
Nuts are oot tight S B 12
Stud is not one thread higher than aut 2 ; A 12
Capscrevs installed instead of stud 1 A 12
Gasket wrong color code 1 A 12
No ideatification on flange 1 C 12
Gasket does not cover flange 1 B 12

1802-1545405-HC4



Page 8 of 19
ATTACEMENT 4 (Cont)

I. Population Code SBWM
II. Number and Category of DRs Reviewed 1
Category A ) Category B 0 Category C 0 Texal 1
II11. Issues Idencified
Itea in
Description Numbers (Category Table 2
Undersized wveld 1 A 2

1802-1545405-HC4



Page 9 of 10
ATTACHMENT 4 (Cont)

I. Population Code IM-TUWM
II. Number and Category of DRs Reviewed 8
Category A 6 Category B 0 Category C 2 Total 8
111. Issues Identified
Item ia
Description Numbers Category Table 2
1.  Undercut on welds 3 A 2
2. Wrong identification of weld 2 C 12
3. Undersized welds 2 B 2
4. Gouges due to grinding 1 A 12

1802-1545405-HC4



Page 10 of 10
ATTACEMENT 4 (Comt)

@ Population Code IM-LBWY
II. Nuaber and Category of DRs Reviewed 3
Category A 3 Category B Q Category C 0 Total 3
I11. Issues Identified
Ites in
Description Numbers Caitegory Table 2
1. Rust oo striuiess steel pipe 1 A 12
2. Gouging due to grinding 1 A 12
3. Weld shrinkage 1 - A 12
1802-1545405-HC4



TABLE 1

SUMMARY OF DEVIATION REPORTS

Population No. of DRs No. of
Code Revieved Deviations
LBCO 61 74
SBCO n 79
LBSR =T 174
LBSN 208 208
PWRE 212 225
SBPS 66 70
PBONM 11 11
TUW 8 g
SBWM 1 1
Law < 3
Total 792 853
Percent 100
1802-1545405-HCu

Category

A ¢
64 10 el
76 1 2
96 67 11
98 103 ?
136 88 1
43 15 12
“ 6 1

6 0 2

1 0 e
i - -
527 290 36
61.8 3.0 4.2
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Mr. Larry D. Nace p
Vice-President, Engineering/Constpucti
Texas Utilities Cenerating Company
Comanche Peak Steam Electric St{ilgg,'
Farm Road 56

Glen Rose, Texas 76043

July 2, 1986

Dear Larry:

ASSESSMENT OF TUGCO AS-BUILT
DOCUMENTATION FOR PIPING AND PIPE SUPPORTS
COMANCHE PEAK STEAM ELECTRIC STATION

During the Nuclear Regulatory Commission (NRC)/Texas Utilities Cenerating
Company (TUGCO) public meeting held on October 2 and 3, 1985, in Granbury,
Texas, the NRC Staff raised questions about the TUGCO program and the
organizations involved in addressiny the requirements in NRC IE Bulletin
79-14, Seismic Analysis for As-Built Safety-Related Piping Systems.
Subsequent to the above meeting, questions regarding the adequacy of the
as-built documentation have been raised during NRC Staff audits of the
Stone & Webster Engineering Corporation (SWEC) stress requaliii:ation
progran effort,

In April 1986, TUGCO commissioned a task group to conduct an overall
assessment of relevant activities associated with piping and pipe supports
at Comanche Peak Steam ERlectric Station = Unit 1. The purpose of this
sssessment was to determine whether the existing programs are effective
to ensure the adeguacy and completeness »f the as-built documents used
in the stress recualification program being performed by SWEC.

Attachment (1) provides the final report of this assessment.
Please call me at (617) 589-8170 (Boston) if you have any questions.

Vary truly yours,

. Wigley
Tapk Group er
Attachoment: “Assessment of TUGCO As-Built Docrwentation for Piping and

Pipe Supports," repor dated July 2, 1986.
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ASSESSMENT OF TUGCO
AS-BUILT DOCUMENTATION FOR
PIPING AND PIPE SUPPORTS

FINAL REPORT

TEXAS UTILITIES GENERATING COMPANY (TUGCO)
COM/NCHE PEAK STEAM ELECTRIC STATION (CPSES)
UNIT 1

July 2, 1986

Prepared by:

M. P. Polac rincipal Engr - Eogr Mechan:i:s

Prepared by:_
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KEY ABBREVIATIONS/DEFINITICNS

ASME III - Section III of the American Society of Mechanical Engineers
Code

BRH - Brown & Root Pipe Hanger Drawving

BRHL - Brown & Root Pipe Hanger Location Drlwin;
BRP - Brown & Root Piping isometrics

CAR - TUGCO Corrective Action Report

CPRT - Comanche Peak Response Team

CPSES - Comanche Peak Steam Electric Station

DR - Deviation Report

ERC - Evaluation Research Corporation

GHH - Gibbs & Hill Small Bore Pipe Hanger Location Drawing

HVP - Bardvare Validation Program. Recommended as part of this assess-
ment to be performed by TUGCO to ensure hardware adequacy of
safety-related piping systems.

LDL - Line Designation List

NCR - Nonconformance Report issued by TUGCO

QA/QC = Quality Assurance/Quality Control

SWEC - Stone & Webster Engineering Corporation

SRP = Stress Requalificstion Program performed by SWEC

SVF - Supplemental Verification Programs. Recommended as part of this
assessment to be performed by TUGCO to verify attributes related
to safety-related piping systems.

TUGCO = Texas Uti.ities Generating Company

79-14 = NRC IE Bulletin 79-14 for the Seismic Analysis for As-Built
Safety-Related Piping Systexms

CPPP-5 = Comanche Peak Project Procedure for SWEC field walkdowns

CPPP-8 - (omanche Peak Project Procedure for piping and pipe support
system engineering walkdown by SWEC

CPPP-6 - Comanche Peak Project Procedure for the pipe stress/support
requalification effort

1074~15454-HC4



Safety Significant - As used in this report (and the ERC program), an
identified discrepancy which, if uncorrected,
could result in loss of capability of the af-
fected system, structure, or component to per-
form its intended safety function (no credit is
taken for redundancy).

10CFRS0 = Title 10, Part 50 of the Code of Federal Regulatious

10CFR50.55e¢ - Section in the Code of Federal Regulations which contains
the requirements for the reporting of potential issues
which could adversely affect the safe operation of the
plant.

Normal Inspection Process = QA/QC Iospection program originally per-
formed by the installer contracted by TUGCO
to meet the reguirements of the Erectiovn
Specification, Appendix B to 10CFRS0 and/or
ASME III.

Safety-Related Piping System -As used in this report, an all-inclusive
tern which includes all ASME III piping and
pipe supports. Also includes continuations
of the code piping after the code class
break up to the end of the pipe stress ana-
lytical model.

Computer-Analyzed - As used in this report, a term associated
with small bore piping which reflects the
type of detailed computer analysis usec tc
analytically qualify the piping.

Noncomputer-Analyzed - As used in this report, a term associated
with small bore piping which -eflects the
type of standard 'cookbook' or band-calcu-
lated snalysis used to qualify the piping.

Attribute - As used in th.s report, a term which refers
to the qualitative characteristics of
safety-related piping systems.

Large Bore Piping - Piping systems which are 2.5-inches nominal
pipe diameter and greater.

Small Bore Piping - Piping systems which are less than
2.5-inches nominal pipe diameter.

Stress Requalification Program (SRP) - Requalification of safety-related

piping and pipe supports being
performed by SWEC.

1074-15454-HC4



Deviation =

1074~-15454~HC4

As used in this report, a verified failure to meet a li-
censing commitmeot, to meet a regulatory requiremect, or
to properly iastall bardware. Although this is a term

defined by ERC, it also is used to represent SWEC observa-
tions for simplicity.



SUMMARY

During the Nuclear Regulatory Commission (NRC)/Texas Utilities Generating
Company (TUGCO) public meeting be~ld om October 2 and 3, 1985, in
Granbury, Texas, the NRC Staff raised questions about the TUGCO program
and the organizations involved in addressing the requirements of NRC IE
Bulletin 79-14, Seismic Analysis for As-Built Safety-Related Piping Sys-
tems. TUGCO commissioned a task group to conduct an vverall assessment
of relevant activities associated with piping and pipe supports at
Comanche Peak Steam Electric Station = Unit 1.

The purpose of this assessment was to determine whether the existing pro-
grams are effective to eansure the adequacy and completeness of the as-
built dccuments used in the stress requalification program (SRP) being
performed by Stone & Webster Engineering Corporation (SWEC).

The assessment process involved the identification of attributes that are
required for input to pipe stress analysis and pipe support design. This
included the attributes identified in NRC IE Bulletin 79-14 and other as-
built documentation related to the SRP.

The existing programs of TUGCO, SWEC, and Evaluation Research Corporation
(ERC) were reviewed to determine waich key attributes were addressed.
The proced res that evaluated the adequacy of these attributes and the
organizational interfaces were alsu evaluated for completeness and ef-
fectiveness.

The assessment identified the following:

. There are existing procedures to ensure that all attributes
identified in IE Bulletin 79-14 are verified. The assessment
further 1dentified that these procedures apply to other
as-built documentation used in the SRF.

. There are programs in place to ensure that adverse as-built
conditions are identified, evaluated for generic implications,
and corrected; however, scme improvements are recommended

. Modifica.ions of the programmatic interfaces are recommended to
improve communication between the involved organizations.

Recommendations are presented by the Task Group that will enhance the
overall program.

10T&=15454-HCw 1



1.0 INTRODUCTION

During the Nuclear Regulatory Commission (NRC)/Texas Utilities Generating
Company (TUGCO) public meeting held on COctober 2 and 3, 1985, in
Granbury, Texas, the NRC Staff raised questions germane to the attributes
in IE Bulletin 79-14, Seismic Analysis for As-Built Safecy-Related Piping
Systems, how they were being addressed and verified, and the relationship
and interfaces between the organizations involved (TUGCO, Evaluation Re-
search Corporation (ERC), and Stone & Webster Engineering Corporation
(SWEC)). Subsequent to the above meeting, questions regarding the ade-
quacy o the as-built documentation have been raised during NRC Staff
audits of the SWEC effort.

TUGCO commissioned a Task Group of L. S. Wigley (SWEC - Group Leader),
R. A. Bain (SWEC = Lead [Engineer - [Engineering Mechanics) and
M. P. Polachek (SWEC - Principal Ecgineer - Epgineering Mechanics) to
conduct ao overall assessment of activities associated with safety-
related piping systems to address the alLove concerns.

2.0 PURPOSE

The purpose of this assessment wac to determine whether the existing pro-
grams osre effective to ensure the adequacy and completeness of the
as-built documeuts used in the stress requalification program (SRP) being
performed by SWEC.

3.0 SCOPE
The scope of this assessment includes:
s An identification of as-built attributes critical to the SRP,

including those in IE Bulletin 79-14, and the organizations
responsible for verification of the attributes.

48 Ao evaluation of the programs currently in place at Comanche
Peak Steam Electric Station (CPSES) = Unit 1 to verify the
attributes.

3. An evaluation of the process followed by ERC, TUGCO, and SWEC
for the evaluation of as-built discrepancies critical to the
SRP, including the interface among the FRC, SWEC, and TUGCO
programs and the applicable procedures used in the process.

Attachwent 1 provides the action plan used by the Task Group for gather-
ing and evalua ing the information necessary to conduct this assessmernt

4.0 AUTRIBUTES

Attributes associated with SWEC's SRP are listed in Table 1. All at-
tributes identified inm IE Bulletin 79-14 are included in this list.

Documents which are used to record the attributes also are identified 1in

Table 1. The primary documents are American Society of Mechanical Enpi-
neers (ASME) control drawings for piping (BRPs) and hangers (BRHs), and

1074-15454-HC4 2
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banger locations (BRHLs for large bore piping and GHHs or BRMLs for small
bore piping). Other drawings or documents used include the line designa-
tion list (LDL) for insulationm, structural drawings for fire walls, and
penetration schedule for penetration seals.

It is important to reinforce at the outset that the purpose of this as-
sesspent was not to inspect the attributes directly, but to determinme:
whether programs are in place to inmspect the attributes; that the pro-
grams are effective; that the results are included in the stress requali-
fication program (SRP); that root caute, trends, and generic implications
are addressed; and that corrective action is taken, if appropriate.

Section 5.0 describes the programs of the involved organizatioms, while
Section 6.0 discusses the adequacy and completeness of the programs and
the attributes each verifies.

5.1 TEXAS UTILITIES GENERATING COMPANY (TUGCO)

TUGCO developed a program for as-built piping verification to meet the
general intent of IE Bulletin 73-14 requiremeats. Specifically, the
TUGCO procedure (CP-EI-4.5-1) required a physical walkdown of piping sys-
tems in addition to the normal inspection process (described below).
This as-builc program verified the following:

Piping dimensions, elevations, and directional changes
2, Support and valve orientation

3. Sleeve clearance

4. Equipment orientation

5. Support mark npumbers

6. Support and valve location

5.0 EXISTING FROGRAMS
Ts Support type

8. General support comfiguration
The above TUGCO procedure applied te all safety-related large hcre and

computer-analyzed small bore piping and pipe supports.

Other attributes not included in the above TUGCO as-built procedure were
addressed in accordance with the normal inspection process. The normal
inspection process, as used ic this report, consists of the activities
required to meet the ASME III code, Appendix B to Title 10, Part 50 of
the Code of Federal Regulations (10CFR50), and/or the contractor specifi-
cation. Alsc included in this term are the quality control procedures
and construction procedures developed to meet these requirements. For

B CTlearance between the pipe and support
|
|
\
|
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exapple, embedments were designed and instzlled in accordance with
Comanche Peak Specification No. 2323-55-30, Structural Embedments. The
specification provided for a normal inspection program. No special walk-
down wasz required.

Valve weights were addressed in accordance with the Valve Weighing Pro-
gram, Comanche Peak Procedure No. CP-EI-2.2-1. The procedure provided
for physical weighing of a representative samp'e of generic types of
valves and operators. The procedure further provided for an engineering
evaluation if the valve was not available for weighing or if additional
information was requirec.

Pipe attachments are typically shown on the BRH for lugs or truanions.
Verification of this attribute was also dependent oo the normal inspec-
tion process.

Table 1 lists other attributes related to safety-related piping systems
which were not addressed in the TUGCO As-Built Program. Typically, Lhese
attributes were verified in accordance with the normal inspection pro-
cess. Comanche Peak Specification No. 2323-MS-100 identified the re-
quirements for piping and support erection. This normal imspection
process was also used for the noncomputer-analyzed small bore pipinz ex-
cluded from the TUGCO As-Built Progranm.

In addition to the above programs, TUGCO is responsible for the process-
ing of Comanche Peak Response Team (CPRT) Deviation Reports/Out-of-Scope
Observations in accordance with Comanche Peak Procedure No. CP-QP-16.3.
This procedure provides TUGCO with a mechanism to document, on noncon-
formance reports (NCRs), relevant ERC findings (discussed below) or any
otber organizations' (e.g., SWEC) relevant findings.

Additivnally, TUGCO evaluates NCRs for potential reportability under
10CFR50.55e in accordance with Comanche Peak Procedure Nos. CP-QAP-16.1,
Control of Nonconforming Items, and NEO-CS-1, Evaluation of and Reporting
of items/events under 10CFRZ1 and 10CFRS50.55(e). NCRs dispositioned
use-as-is are evaluated by SWEC to verify the acceptability of the change
to the design documcnt. Generic corrective action and root cause are
addressed in accordance with Comanche Peak Procedure No. CP-(P-17.0, Cor-
rective Action.

5.2 STONE & WEBSTER ENGINEERING CORPORATION (SWEC)

TUSCO has contracted SWEC to perform a stress requalification effort for
the safaty-related piping and pipe supports o CPSES. As part of this
effort, SWEC bas performed three walkdowns to review existing TUGCO docu-
ments being used ino the SRP. Two walkdowns were performed in accordance
with (Comanche Peak Project Procedure CPPP-5 and one in accordance with
CPPP-8. Any deviations identified during these walkdowns bhave been or
are being forwarded to TUGLO.

The two CPPP-5 walkdowns were sample inspections performed to verify that
the existing docuwentation was adequate to initiate the SRP with an ac-
ceptable risk such that the analysis would not have to be redone upon
completion of the ERC Program. Valve locatien, hanger locition, hanger
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function, and valve and support crientation were the attributes verified.
These attributes were selected since they have the greatest potential for
impact on pipe stress analysis. The first walkdown examined a sample of
large bore Class 2 and 3 piping systems. A sample of the small bore
noncomputer-analyzed piping systems which were not included in the TUGCO
As-Built Program was addressed in the second walkdown.

The CPPP-8 walkdown was performed by experienced pipe stress and support
engineers ou a sample of large bore stress problems to review physical
relationships and critical configurations which could impact conclusions
regarding overall piping sys*em design and acceptance. The objectives of
this walkdown were as follows:

To determine whether there were technical configuration issues,
othe. than existing techmical findiogs from previous reviews,
which should be evaluated relalive to the functional behavior
of the system, and

2. For experienced SWEC perscnnel to become familiar with the
pbvsical aspects of the design and determine whether additional
refivements of design inputs, guidelines, or procedures were
pecessary for the SRP.

The walkdowns were based on a sample size of stress problems consistent
with the ERC program (see below).

In sddition to these walkdowns, SWEC has committed, in the Pipe Stress/
Support Requalification Procedure (CPPP-6), to a final walkdown for
clesrances. This walkdown will ensure that any clearance violations
exist between piping systems and nearby structures will be satisfactorilv
resolved based on the movements from the SRP.

5.3 EVALUATION RESEARCH CORPORATION (ERC)

ERC bas developed a program to determine the adequacy of the CPSES con-
struction Quality Assurance/Quality Comtrol (QA/QC) program and the ade-
quacy of the installed hardware. ERC was assigned this responsibility by
the Comanche Peak Response Team (CPRT). The CPRT has been charged with
responding to and resolving concerns raised by external sources (i.e.,
NRC Staff's Technical Review Team, NRC Staff's Construction Assessment
Team, Cygna Independent Assessment Program) regardirg the adequacy of
safety-related hairdware. Additionally, the CPRT is charged with advising
TUGCO Management as to whether the:'e is reasonable assurance that CPSES
has been designed and constructed such that it is capable of being oper-
ated safely.

To this enJ, ERC nas formulated a program with three main components.
The first two address the issues raised by the external sources. The
third component addresses the quality of construction as it relates to
a.l safety-related aspects of the plant. This effort involves a sample
reinspection of hardware that is representative of activities and pro-
cesses used in the construction of safety-related aspects cof the plant.
Alto included is the investigation and determination, where possible, of
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the root cause of each identified safety-significant deficiency or ad-
verse trend of nonsafety-significant deviations. The implications frop
the root cause are analyzed to determine the extent that other construc-
tion activities could be deficient for similar reasons. Generic .mplica-
tions, an overview of corrective action, and # collective evaluation of
the deviations are also within the scope of the ERC program.

Pertinent to the SRP are the quality inmstructions (QIs), listed below,
developed by ERC to address the construction adequacy of safety-related
piping systems:

QI-19 Reinspection of Small Bore Pipe Supports

QI-21 Reinspection of Piping System Bolted Joint/Materials
QI-25 Reinspection of Large Bore Piping Configuration
Ql-26 Reinspection of Small Bore Piping Configuraticn
QI-27 Reinspection of Large Bore Pipe Supports - Rigid
QI-29 Reinspection of Large Bore Pipe Supports - Nonrigid
QI-43 Reinspection of Concrete Placement

QI-49 Reinspection of Large Bore Piping - Welds/Materials
QI-51 Reinspection of Pipe Whip Restraints

Checklists were developed by ERC in accordance with the procedure for
Preparation of Checklists and Data Base Reports (Comanche Project Proce-
dure CPP-7) to identify the attributes to be inspected. The list of at-
tributes and corresponding QI is prepared by the respomsible ERC QA/QC
disciplinc and reviewed and approved by the Lead Discipliaze Engineer and
the QA/QC Engineering Supervisor. Inspections are then performed by per-
sonnel certified to Level Il or III in accordance with American National
Standards Inostitute (ANSI) N&5.2.6, Qualifications of Inspection, Exami-
nation and Testing Personnel for the Construction Phase of Nuclear Power
Plants; United States Nuclear Regulatory Commission Regulatory
Guide 1.58, Qualification of Nuclear Power Plant Inspection, Examinmation
and Testing Personnel’| and additional requirements set forth in the ERC
procedure for Indoctrination, Training and Certification of Personnel
(CPP-3).

The inspections are based on a sampling plan described inm detail ic
Appendix D of the CPRT Program Plan. Items nmot in conformance ars re-
corded on Deviation Reports (DRs). The DRs are evaluated by the ERC's
Safety Significance Evaluation Group for safety-significance inm accor-
dance with the ERC procedure for Safety-Significant Evaluations of Devia-
tion Reports (CPP-16). Any item determined to have a potential safety-
significant impact results 1o expanding the inspection sample potentially
up to a 100-percent effort for the affected attribute.

Other pertinent procedures applicable to the ERC program include the
following:

CPP-1 - Preparation of Project Procedures and Quality Imstructions
CPP-5 - [Establishing Population

CPP-6 - Sample Selection
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CPP-11 = Evaluations of Adverse Trend Analysis, Safety-Significant
Deficiencies, and QA/QC Program Deficiencies

CPP-12 = Collective Evaluation of the Quality of Construction
CPP-14 = Collective Evaluation of Construction QA/QC Program
CPP-21 - CPSES Project Corrective Action

All DRs are also forwarded to TUGCO QA in accordance with CPP-10 (Prepa-
ration of DRs) for genmeration of an NCR, if applicable.

5.4 SUMMARY OF EXISTING PROGRAMS

As discussed in further detail in Section 6.0, the attributes applicable
to the SRP are being addressed by TUGCO, ERC, or SWEC; however, each or-
ganization has different purposes when reviewing the attributes as shown
by the following:

1. TUGCO Normal Inspection process - performed by Brown & Root
Quality Control personnel to meet the requirements of 10CFRSO,
Appendix B, and the ASME III Code.

2. TUGCO As-Built Program - performed to supplement the normal
inspection process and to meet certain requirements of IE
Bulletin 79-14.

3. TUGCO Specific Quality Centrol Backfit Type lnspections - per-
formed due to design changes or generic corrective action
programs.

4. ERC Program - performed to determine the quality of
construction.

5. SWEC CPPP-5 Walkdowns - performed to assess the adequacy of key
field ioputs to the SRP,

6. SWEC CPFP-8 Walkdown - performed to determine the adequacy of
the SRP procedures.

In general, the TUGCO normal inspection process was supplemented in part
by the TUGCO as-built program. More recently, ERC sample inspections
were also performed to determine the quclity of comstruction. The SWEC
sample inspections are also recent efforts which were performed to deter-
mine the adeguacy of the reguirements ot the SRP procedures.

The interface and flow of work between the three organizations, shown in
Figure 1, cac be divided into six categories:

1. Initial information developed by TUGCO which is provided to
SWEC and ERC.

&s Sample inspectiocs by SWEC and ERC.

e

1074~15454~HC4



3 Evaluations and recommendations by SWEC and ERC
(identification of individual deviations and generic concerns).

o

Corrective action by TUGCO (disposition of individual
deviations and resolution of generic concerns).

w

Revision of documents by TUGCO and transmittal to SWEC for the
SRP.

6. Completion of the SRP by SWEC.

The required documents are obtained from TUGCO by SWEC and ERC for their
verification programs. These documents are also used by SWEC for the
SRF SWEC «nd ERC use sample techniques to evaluate the TUGCO documents

ERC identified deviations are evaluated by ERC for safety significance
and adverse trends and, if necessary, are also forwarded to TUGCO for

generic corrective action SWEC deviations are evaluated by SWEC for
impact on the SRP. SWEC generic concerns are addressed by revising the
SRP procedures or by TUGCO generic corrective action. All ERC and SWEC
individual deviations are forwarded to TUGCO to initiate an NCR

All TUGCO NCRs related to safety-related piping systems and dispositioned
"use-as-is" are distributed to SWEC and incorporated into the as-built
documents to ensure that they are included ia the SRP.

Figure 2 shows the interface between ERC and SWEC inspections and evalua-
ijons and TUGCO corrective action in more detail. Note that Figure 2
includes proposed programs recommended in Section 8.0.

6.0 DISCUSSION

A discussion of the attributes and the adequacy of various programs and
procedures is presented in this section. In cases where the final con-
clusions of the ERC sample inspection programs and SWEC walkdown efforts
have not been completed, the adequacy as discussed in this report 1is
assessed based on draft reports and in-process data. In cases where ERC
or SWEC concerns already have been identified, TUGCO corrective action 1s
addressed as future work even though all or part may be in progress or
complete

o

1 ADEQUACY OF ATTRIBUTES

8.1:1 Adequacy of Attributes Included in the TUGCO As-Built Progrew

A shown in Table 2, the origioal TUGCO As-Built Program (described 1ino
.

Section 5.1 addressed several attributes Table 2 also identifies the

ERC and SWEC procedures that inspect the attributes and the procedures

which have currently identified any generic concerns.

Support location and support function are attributes which were included
in both the ERC and SWEC CPPP-5 programs. Pipe run geometry was 1indi-
rectly included by virtue of checking support locations. No generic con-
cerns that could result in TUGCO genmeric corrective action have Deen
identified to date.

—
>
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Support design was included in the ERC program and the SWEC CPPP-8 pro-
gram for general configuration. Although deviations have been identified
by both programs, it does not appear that this will result in a gemeric
concern that requires TUGCO generic corrective zction.

Although clearance between piping and supports (gaps) was included in the
ERC and SWEC CPPP-8 programs, the specified tolerances have been revised
as part of the SRP. The adequacy of this attribute will be sddressed by
TUGCO generic corrective action.

Valve identification and orientation were included in the FRC program and
SWEC CPPP-5 program. No generic concern has been identified for the
valve i1deatification; however, the orientation has been identified as a
generic concern which requires a TUGCO 100-percent reimspection. This is
also the case for support oriemtation

Clearances between piping and sleeves were included in the ERC and SWEC
CPPP-8 programs; however, the ERC program only addressed this as a
general clearance attribute. Sleeve clearance and type were nmot included
as specific attributes. The CPPP-8 program did identify this to be a
generic concern. As s result, all safety-related piping penetrations
(including fire walls) will require TUGCO generic corrective action for
clearance and type of seal.

In general, there are generic concerns regarding specific attributes
included in the TUGCO As-Built Program. A root cause evaluation (dis-
cussed in Section €.3, Corrective Action) and generic corrective action
are necessary to resolve the concerns.

6.1.2 Adequacy of Other Attributes

As shown in Table 2, TUGCO also utilized the normal imspection process to
address attributes related to the SRP. The ERC and SWEC procedures which
inspected the attribute and the procedures which have identified any
generic concerns also are tabulated. Some examples follow.

Esbedments were included in the ERC program. Since they are not within
the scope of the SRP, they were excluded from the SWEC programs. No ge-
peric concerns have been identified by ERC to date; however, while con-
ducting a third-party design assessment, CYGNA Engineering Services
determined that the mormal inspection requirements were incomplete. Spe-
cifically, the minimum separation requiremerts for welded attachments to
embedded plates end the minimum spacing criteria between loaded Richmond
inserts and embedded plates were not specified. These requirements were
ot included in the ERC program. Generic corrective action by TUGCO is
therefore necessary.

Pipe attachments were included in the ERC and SWEC CPPP-8 programs. No
generic concerns have been identified.

Valve weights were reviewed as part of the SWEC CPPP-8 program. Since

this attribute is not really related to the quality of construction, it
was not included i. the ERC program. The SWEC CPPP-8 prograu identified
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a concern regarding the documentation of additional mass as a result of
remote operators. TUGCO corrective action is necessary.

As listed in Table 2, other attributes related to saf.iv-related piping
systems were assessed. The majority of these attributes were addressed
by TUGCO as part of the normal inspection process. Table 2 also shows
the ERC and SWEC programs that address the attribute. ‘ncluded also are
the programs which have identified concerns to date (e.g., expansion
joints, tie-back support location, Class 5 continuations, inmsulation,
clamp and support orientation, and loose, missing, or damaged hardware).

6.1.3 Summary of Attributes

In general, the verification cf each attribute falls into one of the fol-
lowing categories:

1. The attribute was originally included in a TUGCO imspection
program (mormal or as-built) and is verified in both the ERC
and SWEC programs.

2. The attribute was origiaally included in a TUGCO imspection
program and is verified in either the ERC program or the SWEC

program.

3. The attribute was not originally included in a TUGCO imspection
program and is verified as part of TUGCO generic corrective
action.

In the first two cases, the SWEC and/or the ERC prograws identify auy
individual deviation or generic concerms to TUGCO for corrective action.
In the third case, missed attributes (i.e., embedments) are identified as
part of design adequacy reviews which are conducted by SWEC and other
organizations. These ».tributes are identified to TUGCO for gemeric cor=
rective action.

Alsc, the - . eqvacy of each attribute falls intc onme of the following:
1. The SWEC and/or ERC program(s, identified mo deviations.
The SWEC and/or ERC program(s) identified deviations which

require disposition on an NCR but which do not require gemeric
corrective action,

"

3. SWEC and/or ERC and/er other organizations identified devia-
tions and coocerns which require disposition on an NCR and
wvhich also require generic corrective action.

in summary, there are programs in place to ensure that ell aettributes
related to the SRP, including those identified in IE Bulletim 79-14, are
included 1n & verification program and evaluated for sdequacy. The ade-
quacy of the SWEC and ERC evaluation process and TUGCO corrective action
process is discussed in the following sections.
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6.2 ADEQUACY OF EVALUATION PROCESS

Each individual deviation is dispositioned as part of the NCR program.
The NCR process ensures that the particular deviation is corrected either
by rework or by technical justification to use-as-is. Althongn the pro-
cess also 1includes au evaluation for potential ceportability under
10CFR50.55(e), 1t is unlikely that any one deviaticn considered by itself
would be reportable. More important is the cumulation of similar devia-
tions which could result in a generic concern. An evaluation for poten-
tial reportability of a generic conern is addressed ia Section 6.3 as
part of corrective action. The adequacy of the process by which the
deviations are considered together is discussed in this section.
sd com ST * w

The ERC progran is designed to verify the adequacy.as described in detail
io the Comanche Peak _esponse Team Program. This program has been evalu-
ated by the NRC (Safety ZEvaluation Report for CPSES, NUREG-0797,
Supplement 13). The Staff concluded that the program provides an overall
structure for adiressing all existiog and future issues and, if properly
implemented, will provide important evidence of the comstruction quality
of CPSES and will identify any needed corrective action. The Staff also
identified items to be addressed during the implementatioa phase.

The quality of construction of piping and pipe supports is therefore ad
dressed under the ERC preogram for those attributes in the program. As
such, ERC is considered to be adequately verifying the as-built informa-
tion being used by SWEC io the SRP. For those attributes not sddressed
in the ERC program, othe:r programs are verifying their adequacy.

The SWEC CPPP-5 and € walkdowns address all field attributes that affect
the acdequacy of the SKP (embedments are not in the SRP scope). Although
the SWEC deviations are not formally evaluated for treads, generic impli-
cations, and safety significance similar to the ERC deviations, SWEC does
assess the deviations for generic impact on the SRP. Due to the nature
of the SWEC programs, the assessment for impact on the SRP is essentially
equivalent to a detailed trending, generic implication, and safety-
significant evaluation. Specifically, the SWEC program does require that
generic concerns which could impact the SRP are either corrected by TUGCO
or corrected by refining or modifying the 3RP procedures.

Since trending, generic implications, and safety significance for safety-
related piping systems are being performed by ERC for construction quali-
ty and by SWEC for design adequacy, there is no need for TUGCO to repeat
these efforts. It should be noted that this applies only to reinspec-
tions of work previously completed. Fo:r nngoing comstruction and current
io~process ainspecticns, TUGCO does have a program for trending, generic
implications, and safety significance. This ensures that current trends
are a0t improperly influenced by past treands.

In summary, each individual deviation is reviswed for potential report-
ability and dispositioned rework or use-as-is. The process by which
individual deviations are evaluated is therefore considered adequate.
The process by which deviations are evaluated for trends and generic
implications is considered adequate based on acceptance of the ERC pro-
gram by the NRC Staff and fucther supplemented by the SWEC program.
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However, the effectiveness <can be improved as described in
Recommendations 8.3 and 8.4. Recommendation 8.3 suggests that SWEC also
review the ERC DRs for impact vu the SKI'. Recoomendatiou 8.4 suggests
that ERC review the SWEC walkdown results to supplement ERC's cullective
evaluation.

6.3 ADEQUACY OF CORRECTIVE ACTION

Corrective action is addressed by TUGCO utiliziog two main processes,
NCRs ana CARs. As stated above, the NCR process ensures that each in-
dividual deviation is processed to determine whsther the deviation is
valid. If the deviation is valid, an NCR is initiated and a determina-
tion is made as to whether the NER should be revorked or used as is.
Since SWEC evaluates all NCRs associated with safety-related pipiag
s/;stems, and the NCRs are further incorporated inte the as-built docu-
meats, all valid individual deviations related to safety-related piping
systems are considered in the SRP.

The corrective action report (CAR) is utilized by TUGCO to address the
geoeric concerns identified by SWEC, ERC, or auy other organizetionm.
This program ensures the concrrn is evaluated for extent, root cause,
corrective action, and potential reportability under 10CFR50.55e. The
CAR alsc is utilized to track the corrective action to closure.

Botk ERC «4nd SWE” identify generic concerns to TUGCO through independent
programs. SWEC geperic concerns are initially addressed through TUGCO
Eagineering, while ERC generic concerns are addressed through TUGCO
Quality Comtrol (QC). Altuough TUGCO QC and Engineering do interface,
the process should be better defined to avoid 2 duplication of efforts.

Recomsendations 8.1 and 8.2 suggest that TUGCO develop two types of pro-
grams to organize any generic corrective action vhich deals with verifi-
cation of specific attributes. A hardware wvalidation program
(HVP - Section 8.1) would address iters such as loose, missing, damaged,
or misaligned hardware. A supplemental verification program (SVP - Sec-
tion 8.2) would address other items such as penetration seal require-
meots, tie-back supports, and insuiation thickness. The distinction
between the twc is that the HVP is geared towards tightening, replacing,
or reworking the hardware so that there is no change to the as-built
dravings, while the SVP is geared towards documenting changes to the cur-
rent requirements that could affect the SRP. The two programs could di-
rectly refer to the NCR and CAR procedures to ensure that all TUGCO
corrective acticn is appropriately addressed.

In summary, the process by which each individual deviation identified by
SWEC or ERC is corrected is adequate. The process by which generic cor-
rective action is addressed should be improved so that it will be bet-
ter organized and efforts will not be duplicated.
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7.0 CONCLUSIONS |

The assessment identified the following:

. There are existing procedures to ensure that all attributes
identified o IE Bulletin 79-14 are verified. The assessment |
further identified that there are existing procedures to ensure . ‘
that other design inputs related to the SRP are verified.

. There are programs in place to ensure that adverse as-built
conditions will be identified and corrected; however, some im-
provements should be implemented.

. Programmatic interfaces should be modified to improve communie
cation between the involved organizations.
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8.0 RECOMMENDATIONS

Figures 1 and 2 show the existing ard recommended programs in flow chart
form.

8.1 RECOMMENDATIONS REGARDING HARDWARE-RELATED CONCERNS

ERC and SWEC have and are in the process of identifying hardware-related
concerns which normally will require rework to the specified requirements
and bave no impact on the SRP. Items such as missing cotter pins, loose
Jam nuts, damaged components, misaligned struts or saubbers, and nonpar-
allel clamp ears are examples. These items should be grouped into a sin-
gle verification program entitled hardware validation program (HVP) to
improve the corrective action process. The following additional recom-
mendations would thea apply:

X TUGCO should define the scope and establish the HVP program,
since all concerns are identified to TUGCO.

b Since the HVP will close ERC issues, ERC is required by program
(CPP-21) to review the applicable HVP procedure and results.
SWEC should also review the HVP procedure to emsure that SWEC
concerns are adequately addressed.

3. The procedure should directly reference the procedures for cor-
rective action and potential reportability addressed furtLer in
Recommendation 8.6. This will avoid duplication of efforts and
organize the process.

4. Operations personnel should be involved to facilitate the tran-
sition from a final as-built system to an operating system. In
addition, programs should be verified to be effective to ensure
maiotainability of as-built configurations. Modification of
Procedures STA-802-5, Final Acceptance of Station Systems and
Equipment, and STA-804-2, Control of Station Areas, should be
considered to implement or interface with the HVP.

3 Scheduling of the HVP should consider the completion of modifi-
futions as a result of the SRP,

6. The HVP should be developed such that componexnts can be cor-
rected without having to generate individual NCRs. However, a
system to identify corrected items should be provided. The
followup report should include a quantitative analysis for
bistorical record.

8.2 RECOMMENDATIONS REGARDING OTHER CONCERNS

ERC and SWEC have and are in the process of identifying other concerns
which may or may not require rework to the specified requirements and
therefore may affect the SRP. Items such as penetration type and clear-
ance, fire wall cle .ance, insulation thickness and stand-off dimensions,
tie-back suppo-.s, valve orientation, certain Class S5 continuation
piping, embedments, and expansion joints are examples. Those items
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evaluated by TUGCO to require a field verification should be grouped into
a siogle program called the supplemental verification program (SVP) to
improve the corrective action process. The following additional recom-
mendations would then apply:

1. TUGCO should define the scope and establish the SVP program,
3ince all concerns are identified to TUGCO.

- Since the SVP will close ERC issues, ERC is required by progranm
to review the applicable SVP procedure(s) and results. SWEC
should also review the SVP procedure(s) to ensure that SWEC
concerns are adequately addressed.

3 The procedure(s) should directly reference the procedures for
corrective action and potential reportability addressed further
in Recommendation 8.6. This will avoid duplication of efforts
and organize the process.

4. Completion of the SVP and subsequent action should be expedited
to minimize potential impacts to the SRP.

5. An accounting system to identify the corrected items should be
provided for historical record.

6. The Protection and Analysis Group should participate in the
resolution of penetration/sleeve concerns, since they have pri-
mary responsibility for the seals.

~4

Resolution of concerns regarding embedments should consider
identification of spacing violations and overlcaded conditions
as an inpitial objective. Since pipe supports may have to be
modified to qualify the embedment, it is advantageous to iden-
tify these cases as early as possible.

§.3 RECOMMENDATIONS REGARDING REVIEW OF ERC DRs FOR IMPACT ON THE SRP

SWEi( should review the ERC DRs related to safety-related piping systems
to ensure that they are evaluated for potential impact on the SRP. This
evaluation should be done to ensure that any potentially generic items
are identified and evaluated to determine whether corrective action is
required.

8.4 RECOMAMENDATIONS REGARDING ERC REVIEW OF SWEC WALKDOWN RESULTS
ERC sbould review SWEC walkdown procedures and results to ens.re that
relevant information is utilized. Additionally, SWEC walkdowns may iden-

tify cases where TUGCO/SWEC have already evaluated or corrected a speci-
fic concern that overlaps an ERC concern.

8.5 RECOMMENDATIONS REGARDING DISTRIBUTION OF SWEC/ERC RESULTS

SWEC should provide ERC the walkdown reports. Conversely, ERC should
provide the piping and pipe support DRs to SWEC.

1074-15454-HC4 15



8.6 RECOMMENDATIONS REGARDING ROOT CAUSE AND 10CFRS50.55(e) EVALUATIONS

The root cause of the ERC/SWEC concerns should be addressed prior to ini-
tiating the HVP and SVP to prevent recurrence of the concern. Potential
10CFR50.55(e) evaluations should be grouped such that all deviatioms due
to the same root cause are¢ addressed once. This will provide for more
peaningful preventive action and more efficient corrective action. For
example, the evaluation of an insulation concern for root cause should
consider the following:

1. Adequacy of original inspections

Adequacy of original criteria, :uch as wminimum an0d maximum
thickness requirements

. Adequacy of QC inspection plan

4, Requirements to identify changes to the responsible stress
analysis organization

After determining that one or more of these items represent the root
cause, appropriate action cac be taken to prevent recurrence of the
concern. Corrective action should also consider that it may be ex-
pedient and less «costly to proceed directly to a 10C-percent
verificatiocn.

8.7 RECOMMENDATIONS REGARDING PLANNING

A siogle TUGCO focal point (individual) should be responsible for mon.-
toring all activities associated with completing the safety-related pip-
iog systems. The task should include the following:

1. Comprebensive scheduling of the SVP, H\P, and ongning modifica-
tions or rewvork '

2. NCR generation and disposition

- |8 Design change generation and disposition

4. Drawing updates and issue of revisioas
1074-15454-HCq 16
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Reinspection of Pipe Whip Restraints

Letter No. TXX-3597 (to NRC), IE Bulletin 79-14 dated

December 3, 1982

TUGCO Letter No. TXX-4729 (to NRC), Status of As-built Virification
Program, dated April 6, 1986

NUREG-=0797, Supplement No. 13, Safety Evaluation Report Rrlated to the
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10.

11.

12.

13,

14.

-
wn

16.

17 .

18.

19.

TABLE 1
ATTRIBUTES
Pipe run geometry is shown on Brown & Root Piping Drawings (BRP).
Support design is shown on support banger drawings (BRH).

Support location is shown on large and small bore hanger location
drawings (BRHLs and GHHs).

Support function is shown on BRHs.

Support clearances/gaps are shown on BRHs.

Eabedments are shown on structural drawings.

Pipe attachments are shown on BRPs.

Valve and Valve Operator Location

a. Identification is shown on BR?s.

b. Orientation is shown on BRPs.

Valve and valve operator weights are controlled by the valve list,
Clearance between pipe and sleeves are shown on BRPs. Fire walls
are shown on structural drawings, and penetrations are shown on the

penetration schedule.

Component type and identification (valves, strainers, expansion
joints, flanges, reducers, flex hoses) are shown on BRPs.

Bends/elbows (standard, short radius, 5D, etc) are shown on BRPs.
Branch connection types (ANSI tee, unreinforced tee, reinforced tee,
sockolet, weldolet, boss, coupling, half coupling, swagelock) are
shown on BRPs.

Branches/intersections (small bore, vents and drains, instrumerta-
tion taps) are shown on BRPs.

Equipment locations and identification are shown on BRPs.

Material type/size/class (including substitutionms and specification
violations) are shown on BRPs and specification NCRs.

Tie-back supports are shown on small bore hanger drawings (BRHs) and
small bore hanger location drawings (GHHs).

Identifications and type of supports are shown on BRHs.

Support welds are shown on BRHs.

1074-15454-HC4 1




20.

21.

22.
23.
24,

25.

26.

27.

1074-15454-HC4

Base plates are shown on BRHs.

lategral/nonintegral attachments tc pipe are suown on BRHs, except
for those abandoned which are shown on the BRPs.

Attachments to support structures are shown on BRHs.
Bill of materials is shown on BRHs.

Class 5 piping installation analyzed with Class 1, 2, and 3 piping
is shown on BRHs, BRHLs, and GHHs.

Insulation thickness and tpe is shown on the LDL.

Whip restraiots/moment restraints are shown on structural drawings
and Brown & Root installation drawings.

Support/clamp orientation is shown cn BRHs.

o



Items
Pipe run geometry
Support design (configuration)
Support location
Support function
Support clearances/gaps
Embedment s

a. Spacing of attachments
b. Other embedment attributes

Pipe attachments
Valves
Identification
Orientation
Valve weights
Clearance

Sleeve type

10 74A-15454-NC4

TABLE 2

ATTRIBUTE MATRIX

INSPECTION/VERIFICATION PROGRAMS

TUGCO

A/B Program
A/B Program
A/B Program
A/B Program

A/B Program

No
Normal Insp

Normal Insp

A/B Program

A/B Program

Normal Insp

A/B Program

ERC
QI-25,26
Q1-19,27,29
QI1-19,27,29
Q1-19,27,29

QI-19,27,29

No
QI-43

QI-25,26

Q1-25,26

QI-25,26

No

No

1 of 4

SWEC (Note 1)
CPPP-5
CPPP-8
CPPP-5
CPre-5

creg-s5, 8

No
No

CPPP-8
CPPP-8
CPPP-5

CPPP-8

CPPP-8

Remarks

CPPP-5 indirectly verifies geome

Being Verified to Revised Criteria

CYGNA Concern (Note 2)

CPPP-5 Concern (Note 2)

CPPP-8 Concern (Note 2)

CPPP-8 Concern (Note 2)




1l.

12.

13.

14.

15.

16.

31-

18.

19.

20.

21.

23.

24 .

Pl

Items
Sleeve clearance
Fire walls

Piping componenls

Piping bends

Branch type

Branch locations

Fquipment 1ocation/id
Piping material

Tie-back supports

Support identification/type
Support welds

Base plates
lntcgral/nonintegr.l attachments
Support attachments

Bill of materials

Class 5 continuations

Insulation

o h-WCL

TUGCO
A/B Program
A/B Program

A/B Program

Normal Insp
Normal Insp
Normal Insp
A/B Program
Normal Insp
Normal Insp
A/B Program
Normal Insp
Normal Insp
Normal Insp
Normal Insp
Normal Insp
Norma! Insp

Normal Iasp

(AR’ (c

ERC
No
No

Q1-25,26

Q1-25,26
Q1-25,26
Q1-25,26
Q1-25,26
Q1-25,26
No
Q1-19,27,29
Q1-19,27,29
Q1-19,27,29
Q1-19,27,29
Q1-19,27,29
Q1-19,27,29
No

No

2 of &

cPPP-6, 8
cppPP-8

cPPP-5, B

CPPP-5
cpPP-8
CPPP-5
cpPP-5, 8
cPPP-18
cpPPP-8
cPPP-5, 8
No

cppPP-8
CcPPP-8
CcPPP-8
cerp-8
cppPP-8

cepp-8

Remarks
cprp-8 Concern (Note 2)

cppp-8 Concern (Note 2)

ERC and CPPP-8 Concern for Expansion

Joints Only (Note 2)

crrp-8 Concern (Note 2)

cpre-8 Councern (Note 2)

crrp-8 Concern (Note 2)



26.

&7 5

28

29.

Items
Moment restraints
Hardware

Clamp/support orientat ion

Clearances

107LA-15454-HC4

Normal

Normal

Normal

Normal

Insp
Insp
Insp

Insp

AP (c

ERC
QI-51
All
Q1-26,27,29

All

3 of 4

SWEC (Note 1)
CPPP-8

CPPP-8

crPPP-5, 8

CPPP-6

Remarks

ERC and CPPP-8 Concern (Note 3)

ERC and CPPP-8 Concern (Note 2)



TuGCO

Normal Insp - Covered by Brown & Root
Inspection Program for ASME piping

and pipe supports

A/B Program - Covered by Brown &
Root Inspection Program CP-EI-4.5-1
for large bore and small bore computer-
analyzed piping

AP (C. ,

INSPECTION DESCRIPTION

ERC

Qi-'9 - small bore pipe supports

QI-21 ~ bolted joints
QI-25 - large bore piping
QI-26 - small bore piping

Q1-27 & 29 - large bore pipe
support

Ql1-43 - concrete placement

QI-51 - whip restraints

SWEC

CPPP-5 - initial SWEC walkdown for ey
attributes only

CPPP-8 - SWEC walkdown fec general at-
tributes

CPPP-6 - final walkdown for clear -

Note 1 A SWEC procedure is recommended (8.3) te review deviations identified by ERC.

Note 2 Resolution of the concern is a candidate for the SVP (8.2).

Note 3 Resolution of the concern is a candidate for the HVP (8.1).

1074A-15454-HC4

4 of 4



FIGURE 1

ORGANIZATIONAL INTERRELATIONSHIPS

TUGCO
AS-BUILT
DOCUMENTATION

SWEC
STRESS
REQUALIFICATION
PROGRAM

SWEC
CPPP-&
WALKDOWN

] iV
ERC SWEC |
INSPECTION/ INSPECTION/
EVALUATION EVALUATION
PROGRAM PROGRAM

TUGCO

% CORRECTIVE
ACTION
. J
- -

L--_--_--_--—--

--_--_Z--.I

DETAILED FLOWCHART
FIGURE 2

Crmn ove




FIGURE 2

ERC TUGCO SWEC
ane SWEC
INSPECTIONS WALKDOWNS
DEVIATIONS DEVIATIONS
ERC tvummo‘ns cofremfemci=P cwec EVALUATION
SAFETY rrenps | CouLecTive [ =il a :)?aur.:s’;::
SIGNIFICANCE EVALUATIONS
TUGCO
NCRs
L TUGCO CORRECTIVE ACTION
.
. : = ROOT
1w ' S 10CFRS0.55¢
..-0-0-0-.-0-'-'-

- cmwiemim PAOPOSED PROGRAMS

ORGANIZATIONAL INTERRELATIONSHIPS — DETAILED FLOWCHART

INSPECTION/
WA.KDOWN
PROCESS

EVALUATION
PROCESS

CORRECTIVE
ACTION
PROCESS



ATTACHMENT 1
ACTION PLAN

List all attributes required to fulfill the requireoments of NRC IE
Bulletin 79-14 and Supplements.

Identify attributes covered uander TUGCO IE Bulletin 79-14 walkdown
program which are to include, but not be limited to, the following:

Procedures used for project (copy of each, plus description).
Report(s) of original effort.

Final documents resulting from TUGCO program.

Procedures to eansure that the documentation is kept up to date.

anoe

1) Examples from curre~t SWEC effort.
2) Include discussion of how current modifications are
controlled/verified.

Verify that attributes required by Item 1 above are included in pro-
gram. 1f not all-inclusive, discuss action taken to
verify/complete.

Describe the ERC process associated with Issue-Specific Action Plan
VII.c (Comstruction Reinspection/Documentation Review Plan). De-
scription is to imclude, but npot be limited to, the following:

a. List procedures associated with IE Bulletin 79-14 attributes
and process directives associated with pipe stress, pipe sup-
ports, piping configuration, and concrete population, 1f
applicable.

b. Identify the attributes in the ERC program that are applicable
to the SWEC Stress Requalification Program (SRP).

¢. Describe ERC DR program, root cause/generic implicationm, acd
trend analysis.

d. Determine wvhether ERC should provide a copy of all DRs associ-
ated with the SRP to SWEC.

e. Determine whether ERC, as part of the program, should analyze
all DRs that are associated with SWEC.

K Compare ERC and IE Bulletin 79-14 required attraibutes.

g Determine whether ERC should change/develop a procedure (for-
malize process) for d. above.
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5. Describe the SWEC (SRP) Discipline-Specific Action Plan (DSAP IX).
Description is to include, but aot be limited to, the following:

a. List procedures associated with IE Bulletin 79-14 attributes
and process directives related to pipe stress, pipe supports,
and piping configuration.

b. Identify all attributes (documents):

1) That are associated with pipe stress.
2) That are associated with pipe supports.

8. Identify what attributes SWEC is using for the SRP.

1) Identify sources of the above documents.
2) Evaluate adequacy of the above information.

d. Evaluate document control procedure for TUGCO.

1) Determine whether ERC is looking at this under a separate
ERC Action Plan and review the preliminary results.

2) Evaluate whether the documents being sent to SWEC are
current.

e. Describe walkdowns conducted by SWEC (SRP), to imclude:
i) CPPP-5 (2)
2) CPPP-8 (1)
3) CPPP-6 (to be done)

and results and implications for as-built data from these
walkdowns.

f. Determine if a formalized program should be developed by SWEC
to evaluate all DRs received from ERC and NCRs from TUGCO.

1) Include consideration of gemeric implication, a trend
analysis program, and SWEC's need to develop a procedure.

6. Compare attributes of ERC and SWEC programs to ensure that all at-
tributes associated with the SRP are examined.

If not all covered, identify verification program to examine.

& Describe the cverall integration of the TUGCO, ERC, and SWEC pro-
grams associated with the piping and pipe support stress program.
Description is to include, but not be limited to, the following:

a. All SWEC walkdowns.

. What has TUGCO done as a result of the walkdown data?
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BACKGROUND

Safety-related piping and pipe supports on the Comanche Peak Steam Elec-
tric Station (CPSES) Units ) and 2 are desigoed snd comstructed to the
requirements of the Aserican Society of Mechanical Eogineers (ASME) Boy)-
er and Pressure Vessel Code Section III, Division I, Rules for Comstryc-
tioo of Nuclear Power Plant Componeats (Code) (Reference 1). Paragraphn
NA-1140(f) of the Code provides rules for the use of specific provisions
within ao edition or addendum, provided all related requirements are pet

For CPSES piping, the Code effective date (Code of record) is the 1974
Edition, including the Summer 1974 Addenda. For pipe supports, the (Code
of record is the 1974 Edition, iocluding the Winter 1974 Addenda.

Maoy code requirements for pipiog and pipe supports, at the time of and
as specified within the Code of record 1o 1974, were either mot explicit-
lv addressed or were still under developreat. For example, since the
first issuance of Subsection NF for component supports in the 1974 Code
Edition, the requirement of intervening elements in relation to Jurisdic~
tiooal boundaries was ot specified until the later 1980 Code Editicn
(see Item 6 in Discussion). In order to provide more definitive desigs
requirements and additional Code guidance developed subsequent to the
issuance of the Code of record, the desigo criteria for requalification
of CPSES pipiog and pipe supports, CPPP-? (Reference 2) invoked specific
provisions of later (ode editions/addenda, as permitted by NA-1140(f) of
the Code of record. Review of all related requirements for these alter-
gatives to the Code of record was performed to Justify their
implementation.

This report documents the results of the review performed in order o
assure that the use of specific Code provisions 1o CPPP-7 (Refereace 2)
is 1o cocformance with Paragraph NA-1140(f) of the Code, which states:

"Code Editions, Addenda, and Cases which bave pot become pandatory
oo the contract date for a component may be used by mutual consent
of the Owner or fis agent and Maoufacturer or Installer on or after
the dates permitted by (a) through (d) above. It is permitted to
use specific provisions within as Edition or Addenda provided that
all related requirements are met. '

The report will dotument compliance with the above paragraph for the al-
ternates to the code of record, which are listed in Sections 2.1 and 2.2
of CPPP-7 and Project Memorandum PM-163 (Reference 3). Related require~
meats (1f apy) will be defined and identified, and the method of compli~

ance to them will be explained.
REFERENCES

- American Soctiety of Mechanical Fogineers Boiler snd Pressure
Vessel Code, Sectiom III, 197« Edition

2. Project Procedure CPPP-7, Design Criteria for Pipe Stress and
Pipe Supports, Revision 3, February 23, 1987
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N

Project Memcrandum PM-163, CPPP-? Pipia. ard Pipe Support Code
Applicadility Changes, May 27, 1987

L

&.  Report No. SEM-001-001, ASME Code Stress Intensification Fac-
tors for Comancbe Peak Steam Electric Station = Units | and - 1
by 8. E. Mocre, May 21, 1987

5. Project Memcrandus PM-155, Stress Intensification Factors Eval-
uvationo of Uranch Cemonections, June 8, 1987

6. Project Procedure CPPP-6, Eipe Stress/Support Requalification
Procedure - Unit 1, Revision &, April 8, 1987

~4

Project Procedure CPPP-9, Pipe Stress/Support As-Built Pro-
cedure = Unit 2, Revision &, April 8, 1987

8. Piping [Erection Specification No. 2323-M£-100, Revision 9,
July 9, 1987

CONCLUSIONS

The related requirements for the invaked special peragrapbsz from the lat-
er Code editions/addenda have been idectified, reviewed, and addressed in
Items 1 through 12 of the Discussion section. CPPP-? incorporated thase
special paragraphs to provide adcitional aud more rigorous Code guidance.
These alternates represeat the mandatory design requirements (with the
exception of poamandatory Appendix O ia Item )) of later Code editions,
but were not explicity addressed by the Code of record.

All applicable requirements related to these clternates bave been imple-
mented and incorporated in the CPSES piping ané pipe support requalifi-
cation project procedures. As & result, applicetion of all the
alterpates invoked in Sections 2.1 and 2.2 of CPPP-? apd PM-163 are in
compliance with of Paragraph NA-1140(f) of the Code of record.
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DISCUSSION
GENERAL

For the purpose of this report, the related requirements specifies
in Paragraph NA-1140(f) are considered to be those contained in the
Subsections NC/ND for Pipiog, NF for supports, NA (or NCA) for gen-
eral requirements, and the appendixes of the alternatives of later
Code Edit.ons/Addenda Sectios III. They will be reviewed and ad-
dressed with respect to the corresponding requirements in the Code
of record in the following order:

. Article 1000 = Introducticn

- Article 2000 - Materials

. Article 3000 - Design

. Article 4000 - Fabrication acd Iostallation

. Article 5000 =~ Ipspection

. Article 6000 - Testing (NC only)

. Article 7000 - Overpressurization Protection (NC only)

. Article 8000 - Nameplates

. Subsection NA (or NCA)

. Appendixes

Each of the above areas of the code will be discussed for the alter-
oates with respect to the Code cf record identified below. If there

are aoy related requiresents in Sectioo II, Material Specifications,
or Appendix I, Materials, they will be discussed under Article 2000

ALTERNATES TO THE CODE OF RECORD

P

1577 Edition - Wipter 1978 Addenda
Appendix O-- Rules for Design of Safety Valve Installations

Appendix O firs. appeared in the Winter 1978 Addenda, and it pro-
vides guidance for the design and asalysis of the piping components
containiog safety valves, which was not available 1o the Code of
record. It provides the safety valve load computation, the stress
acceptance criteria, aod general design considerations for both opesn
and closed safety valve discharge systems. Related requirements in
NC/ND-3652 and NC/ND-3643.3(c)(6) of the alternate are comsistent
with the corresponding paragraphs in the Code of record.
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Related Reguirements

Article NC/ND-1000 - Imtroductien

There are no related requirements affected by this change.

Article NC/ND-2000 ~ Materials

There are no related requirements affected by this change.

Article NC/ND-3000 - Derign

Appeadix O is used to develop the SRV fluid transient forces.
This appeadix refers to Equation (9) of paragraphs NC/ND-36%2
for the evaluation of the reaction force moment (M) and sub-
paragraphs NC/ND-3643.3(c)(6) for the reinforcement of multiple
openings. The Code of record is used to evaluate the above
sriteria, aod ihe corresponding paragraphs were not less re-
strictive thao the Winter 1978 Addenda criteria; therefore, the
related requirements are met.

Article NC/ND-4000 - Fabrication and lustallation

There are po related requirements affected by this change.

Article NC/ND-5000 - Examipation

There are no related requirements affected by this chaoge

Article NC/ND-6000 - Testinog

There are po related requirements affected by this change.

Article NC/ND-7000 - Overpressure Protecticn

There are oo related requirements affected by ibhis chaagge.

Article NC/ND-8000 - Nameplates, Stamping, and Reports

There are po related requirements affected by this change.

Subsection NA - General Requirements

There are oo related requirenents affected by this chaage.

Appendixes

There arve no related requirements affected by this change
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2. 1983 Edition
Paragraph NC-3658.2

Standard Flange Joints at Moderate Pressures
and Temperatures

ANSI B16.5 Flanged Joints wits High-Streagth

Paragraph NC-3658.3
Bolting

Paragraph ND-3658.2 - Stardard Flange Joints at Moderate rFressures

and Temperatures

Paragraph ND-3658.3 - ANSI B16.5 Flaoged J¢ .ts with High-Strength

Bolting
The adove paragraphs in the 1983 Edition were invoked for thir tepic
because guidance was oot provided by the Code of record. These

paragraphs are iotended for the simplified apalysis of standard
flanges (e.g., ANSI B16.5).

Related Requirements:

Article NC/ND-1000 - Imtroduction

There are oo related requirements affected by this chanoge.

Article NC/ND-2000 - Materials

Paragraphs NC/ND-3658.3 require the use of 1983 § (bolt allow-
able stress, psi) values, since § must pe > 20,000 psi. All
selected bolt materials have been checked and in fact satisfy
the criteria io the 1983 Code thus allowing wuse of this
procedure.

Article NC/ND-3000 - Design

Paragrapbs NC/ND-3658.3 refer to Tables NC/ND-3673.2(b)-1 for
the evaluation of the stress iptemsificatios factors of pipe to
flacge welds. The weld stress iutensification factor used
in the design is discussed io Item 3. Therefore, the related
requirements bave been met.

Article NC/ND-4000 - Fabrication and Imstallation

Tais section bas no related requirements to NC/ND-3658.3.
Bolting requirements discussed in NC/ND-4720 are identical in
both years 1983 and 1974.

Article NC/ND-5000 - Examination

There are no related requirements affected by this change .

Article NC/ND-6000 - Testing

There are no related requirements affected by this chaoge.
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Article NC/ND-7000 - Overpressure Protection

There are no related requirements affected by this change .

Article NC/ND-8000 - Nc-eglatos, Sta!pinl, aod Reports

There are no related requirements affected by this change.

Subsection NA

There are oo related requirements affected by this change.

Appeudixes

Subparagraphs NC/ND-3658.2 axd NC/ND-3658.3, which apply te
sigplified analysis of standard flanges, do noc require the
implexentaticva of A,peadix XI. Appendix XI is required for
detailed (onnsimplified) analysis of all types of flanges
(stacdard anc aoostandard). The code of reference can be used
for au Appendix XI evaluation.

3. 1983 Edition - Winter 1984 Addenda
Subparagraphs NC/ND-3673.2(b) - Flexibility and Stress lotensifica-
tioc Factors

Figure NC-3673.2(b)=~1 = Flexibility and Stress Intensification
Factors (Do/tmc100)(For Branch Comnections,
Buttwelds, and Fillet Welds)

Figure NC-3673.2(%)+-2 = Branch Dimensions

Figure ND=3673.2(b)~1 - Flexibility and Stress Iatensification
Factors (Do/tm<100)(For Braoch Comnections,
Buttwelds, and Fille: welds)

Figure ND-3673.2(b)=2 - Branch Dimensicas

The 1983 Edition/1984 Winter Addenda (1983-W84) stress iotensificetion
factors (SIFs) formulation for rus pipe/branch comnectioas * °s invoked
because SIF for the run pipe end moment loads was not speci 1 in the
1974 Code of record.

An independect review (Reference &) performed by §. E. Moore, cluded

thar the 1583-W84 SIF formulation for branch comaections, butt w v, and
fillet welds 1s acceptable for CPSES piping requalification .th one
exception. That exception is that the wuse of Gemeral Noto 2,

Figures NC/NL-3673.2(b)-2 will be less restrictive than the Code of
record. Comsequently, Project Memorandum PM-15% (Reference 5) was is-
sued, which specified the use of adjustment factors to provide sufficient
margin io the calculated stresses and obviate this coacersn.

Related Requirements:

Article NC/ND-100C - lotroducticn

There are po related requirements affected Ly this chaoge.
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Article NC/ND-2000 - Materials

There a1z no related requirements affected by this change.

Article NC/ND-3000 - Design

The branch connection stress intensification formulation of the
1974 code was not specified; hence it was pecessary to use the
later ~ditiocs. S. E. Moore reviewed the related requirements
for the 1983-W84 SIF formulations for branch connections and
additionally for girth butt welds and circumferential fillet
welds. The review results, documented in Reference 4, con-
cluded that the us: of 1983-W84 formulation ir acceptadble, with
the exception of Ceneral Note (2), Figures NC/ND-3673.2(b)-2
for the branch connection. Consequently, PM-155 (Reference §)
was 1ssued to address the related requirements for the branch
conpection. The other iteams, girth buct welds and circum-
fereotial fillet welds, are addressed in CPPP-7.

Article NC/ND-4000 - Fabrication and Installation

There are no related requirements affected by this change.

Article NC/ND-5000 - Examination

There are no related requirements affected Uy this change.

Article NC/ND=-6000 ~ Testig;

There are no related requirements affected by this change.

Article NC/ND-7000 = Overpressure Protection

There are no related requirements affected by this change.

Article NC/ND-8000 ~ Nameplates, Stamping, and Reports

There are po related requirements affected by this change.

Subsection NA

There are no related requirements affected by this change.

Appeadixes

There are co related requirements affected by this change.

4. 1977 Editicn - Winter 1978 Addenda
Paragraph XVII1-2211 - Stress in Teusion
Figure XVII-2211(c)=1 = Illusiratiras of Maxiwum Design Stress 1in
Through-Thickness Direction of Plates and
Elements of Rolled Shapes (Figure Deleted)
Paragraph NF-3226 - Through-Plate Thickness Teasile Limit

2019-1545405-MC4 7
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Figure NF-3226.5-1 - Illustrations of Maximum De.ign  Stress ip
Through-Thickness Direction of Plates and
Elements of Rolled Shapes (Figure Deleted)
Paragraph NF-3321.1 - Design Loadings

Iovoking these paragraphs deletes the original code requirement to
use reduced allowables with through-thickness tensile stress in
plates or rolled sections. The original code concern was that high
applied through-thickness stress in plates and rolled sections might
iocrease the possibility of lamel.ar tearing (subsurface splitting
of the ..terial parallel to its rolled surfaces). The original
Code- mposed limits on the through-thickaess allowable tensile
stret 1:d the effect of requiring the designer to increase the weld
size to achieve the lower allowable stress. Later, the Code commit-
tee recogoized that excessive weld size increases the Joiot's sus-
ceptibility to lamellar tearing due to increased weld residual
stresses

The 1977 Edition, Winter 1978 Addenda (1977-W78) code edition for
these paragraphs deleted the requirement to reduce the allowable
stress in the through-thickness direction. This, in effect, reduces
the weld size. Jt recognizes that smaller welds induce less residu-
al stress, which can cause lamellar tearing, asnd that this has a
@ore beneficial effect than a larger weld with lower calculated ap-
plind strecses.

The above alternates to the Code of record address Class 1 plate and
sbell and Class 1 lipear supports. Through thickaess stresses for
Class 2 and MC aod for Class 3 are addressed in subparagraphn
NF-3391.1 for plate and shell designs, aod subparagraph NF-3392.]
for linear designs (see next Item 5).

Related Reguirements

Article NF-1000 - Iatroduction

This article addresses scope, owner's responsibility, bounda-
ries, and types of supports and attachments and is pot affected
by the deletion of a rule for a calculation of a specific type
of stress. Therefore, there are no related requiremets af-
fected.by this change.

Article NF-2000 - Materials

No materials have been added or deleted, nor have there been
any changes to the requirements for test coupons, fracture
toughness, welding, or examipation, which are directly related
to througb-thickness properties. Therefors, there are pno re-
lated requirements affected by this change.
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Article NF-3000 - Design

No other stress criteria bas bee: added or deleted in the Win-
ter 1978 addenda or later to compensate for this change.
Therefore, there are no related requirements in this article
affected by this change.

Article NF-4000 - Fabrication and Installation

There are no related requirements affected by this change.

Article NF-5000 - Examination

The Winter 1978 Addenda of this article is more restrictive for
welds with a groove or throat dimension of 1 1o, or greater,
requiriog surface examination (magoetic particle or liquid pen-
etrant) instead of visual examipation. However, the Code com-
mittee position for the removal of reduced allowables for
through-thickness stress is related to lamellar tearing. Sur-
face examination methods are effective only for detecting flaws
which come to the surface. The addition of surface examinat.on
requirements to the Code is not related to the deletion of the
reduced allowables. Considering this, there are no related
requirements.

Article NF-8000 - Nameplates, Stamping, and Reports

There are no related requirements affected by this change.
Subsection NA

There are no related requirements affected by this change.

Appeniixes

The related requirements in Appendix XVII are addressed auto-
watically by reference in Subsection NF. There ars no other
requirements ino the appendices related to this change.

5. 1977 Edition - Winter 1979 Addenda
Subparagraph NF-3391.1 - Allowatle Stress Limits
Subparagrapb NF-3392.1 ~ Allowable Stress Limits

See prior discussion on through-thickness stresses. These para-

grapbs apply to Class 2 and MC plate and shell (NF-3391.1) and ligp-
ear (NF-3392.1) support designs.
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6. 1980 Edition
Paragraph NF-1133 - Intervening Elements in Relatien to Jurisdic-
tional Boundaries

Subparagraph NF-1131.6 - Portion F

Intervening elements were introduced into Section III of the ASME
Code through Code Case N-199 and the Sumger 1978 Addenda to allow
items in the load path to be used when these items met other stan-
dards or were not appropriate for Section III. Items such as non-
pressure retaining portions of ASME III control valves to which
ASME III NF supports ace attached are considered intervening ele-
ments. The appropriate paragraphs of the 1980 Edition were invoked
in order to apply this criteria to the project, which was not avail-
able in the Code of record

Related Requirements

Article NF-1000 - Introduction

There are related requirements. They are contained in para-
graph NF-1111, Owner's Responsibility for Component Supports,
which requires that the Owner 1) enmsure that the intervening
elements are adequately designed and 2) provide specific infor-
mation in the design specification, and in paragraph NF-1112,
Owner's Review, which requires that a design verification
report be provided.

The method for satisfying these related requirements i3 cop-
taiged in CPPP-6 and CPPP-9 (References 6 and 7).

Article NF-2000 - Materials

No materials have been added or deleted nor have there been any
changes to the subsections on test coupons, fracture toughness,
welding, or examination, which are directly related to inter-
veoing elements. Therefore, there are no related requirements
affected by this change.

Article NF-3000 - Desigo

No otBer stress criteria has been added or deleted to compen-
sate for this change. Therefore, there are no related require-

ments affecte” by this change.

Article NF-4000 - Fabrication and Installation

There are no related requirements affected by this change.

Article NF-5000 - Examination

There are no related requirements affected by this change.

Article NF-8000 - Nameplates, Stamping, and Reports

There are po related requirements affected by this change
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Subsectio

There are

Appendixes

There are related requirements affecied by this change

1980 Edition
Paragraph XVII-2462 - Minimum Edge Distance

The paragraph in 1980 Code Editicn provides the minimum edge
tance criteria with requirements imposed on the ultimate stren
material thickness, and bearing stress of the plate holes. The

Code of record empirically prescribed the tabular values, based
the trad: '-oca. practice of limiting the ratio of edge dxs;a“e
the bolt diameter between 1.25 to 1.8. The 1980 Code provision was
lovoked to iacorporate the alternates fcr @icimum edge distance,
which provides a more rigorous, complete, and precise rule to pre-
vent the tear-out failure or excessive deformat‘on of the plate

Related Recuirements

uirements affected by this change

No materials bave been added or deleted nor have there been any
changes to the subsections on test coupons, fracture toughness,
welding, or examipation, which are d..e::ly related to minimun
edge distance criteria. Therefore, there are no requirements
directly related to this change.

No Ger stress criteria bas been added or deleted to compen-
sate for this change Therefore, there are no requirements
directly related to this change

Article NF-4000 - Fabrication and Installation

There are related requirements affected by this

related requirements affected by this

= Nameplates, Stamping, and Reports

related requirements affected by this




Subsection NA

There are oo related requirements affected by chis change.

Appendixes

This chacge is in Appendix XVII and there are no related re-
Quirements in this or any other appendix affected by tnis
change.

€. 1983 Edition - Summer 1983 Addenda
Subparagraph NF-3225 - Design of Bolting
Subparagraph NF-3324.6 - Design Requirements for Bolted Joints

The Summer 1983 Addenda is invoked for the design of bolting to en-
able the updated allowable stresses in the 1983 Edition to be used
in support designs. In particul® Appendix F was upgraded by the
addition of explicit teamsion - ‘ar requirements for bolting de-
sign for the faulted condition. Also, for bolts loaded in combiped
tension and shear, the three straight-lipe ipteraction curves of the
Winter 1974 Addenda have been replaced by a more precise elliptical
ipteraction curve of the second degree. The pewer code provides a
clearer treatment of the subject.

Related Requirements

Article NF-1000 - Introduction

There are no related requirements affected by this change.

Article NF-2000 - Materials

No materials have been added or deleted nor bave there been any
changes to the subsections ou test coupons, fracture toughness,
welding, or examination, which are reisted to the desigo of
bolting. Therefore, there are no related requirements affe:ted
by this change.

Article NF-3000 - Design

No oﬁbe: stress criteria has been added or deleted to compen=
sate for this change. Therefore, there are po related require-
ments affected by this chaoge.

Article NF-4000 - Fabrication and Imstallation

There are no related requirements affected by this change.

Article NF-5000 - Examication

There are po related requirements affected by this change.

2019-1545405-KHC4 12



Article NF-8000 - Nameplates, Stamping, and Reports

There are no related requirements affected by this change.

Subsection NA

There are no related requirements affected by this change

Appendixes

The related requirements in Appendix F are addressed sUtcmaty-
cally by specific direction in Table NF=3225.2-1 of the Code of
record. There are no cther related requirements affected by
this change.

9. 1983 Edition - Summer 1985 Addenda
Paragraph NF-4721 - Bolt Holes

The Code of record in the Winter 1374 Addenda did not address holes
for concrete anchor bolts. In the Winter 1974 Addenda, this para-
graph addressed only oversized holes and a method of fabricating
holes. The Summer 1985 criteria provides more detail on hole size
requirements, provides npew criteria for long-slotted and short-
slotted holes, addresses holes for concrete aopchors and holes for
no-shear applications, and provides direction for use of washers.
This pewer criteria provides clearer direction and additional cover-
age ip the support designs.

Related Requirements

Article NF-1000 = Introduction

There are po related requirements affected by this change.

Article NF-2000 - Materials

No materials have been added or deleted por have there beea any
chacges to the subsections on test coupons, fracture toughness,
welding. or examination, which are directly related to bolt
Lole clearances. Therefore, there are no related requirements
affected by this chaoge.

Article NF-3000 - Design

No other stress criteria has been added or deleted to compen-
sate for this change. Therefore, there are no related require-
mects affected by this change.

Article NF-4000 - Fabrication and Installation

Ther: are oo related requirements affected by this change.
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10.

&

Article NF-5000 - Examination

There are no related requirements affected by this change.

Article NF-8000 - NameplateslfstampgglL and Reports

There are no related requirements affected oy this change.

Subsection NA

There are no related requirements affected by this change.

Appendixes

There are no related requirements affected by this change.

1974 Edition - Winter 1975 Addenda
Paragraph NC-6221 - Minimum Required System Rydrostatic Test
Pressure

The Winter 1975 Addendum revised the minimum completed tystem hydro-
static test pressure from 1.5 times to 1.25 times the Q2fign pris-
sure. This, in effect, restored the pre-1974 cocle requiremsent of
1.25 times the design pressure as documented ip Coce ;aterpretation
I11-1-83-96.

This Code inpterpretation identifies the Code of Record requ.remesnt
a4s an error, the correction of which should have been identified as
Errata in the Summer 1975 Addenda. Therefore, there are o celated
requirements affected by this change.

1974 Edition - Winter 1975 Addenda
Paragraph XVII-2410 - General Requirements (for the Design of Con-
pections and Joints)

This  paragraph addresses: types of connections permitted
(XVII-2411), wmio‘mum design strength of connections (XVII-2412),
provision .for eccenmtric connections (XVII-2413), and placement of
bolts and welds (XVII-2414). Only Subparagraph XVII-2412 was af-
fected by tie« adoptiocn of the Winter 1975 Addenda; it was deleted in
its entirety. Subparagraph XVII-2412 stated, "Connections carrying
cal:ulated stresses, except for lacing, shall be designed to support
oot less thao 6 kips."

The welds are designed on an as-loaded basis. There is sufficient
inberent margio in the design using allovables of welds from the
Code of record.

Related Requirements

Article NF-1000 - Introduction

There are no related requiremeats affected by this change.
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12.

Article NF-2000 - Materials

There are no related requirements affected by this change.

Article NF-3000 - Design

There are no related requirements affected by this change.

Article NF-4000 - Fabrication and Installation

There are no related requirements affected by this change.

Article NF-5000 - Examination

There are no related requirements affescted by this change.

Article NF-8000 - Nameplate Stampiog and Reports

There ars po related requirements affected by this change.

Subsection NA

There are no related requirements affected by this change.

Appendixes

There are no related requirements affected by this change.

1980 Edition -~ Winter 1982 Addenda
Paragraph NF-3324.5

Paragraph NF-3324.5 of the 1980 Edition, Wicter 1982 Addenda, gives
the design requirements for welds oo Class 1, 2, 3, and MC lipear
type supports. Prior to this version, this information was given in
Paragrapbs NF-3292, NF-3293, NF-3392, NF-3393, and NF-3400; the gen-
eral reorgapization of Article NF-3000 in the 1980 Edition, Winter
1982 Addenda regrouped the design requirements by support type
(1.e., plate and shell supports and lipear supports) as opposed to
Class 1, 2, 3, or MC io the Code of record.

This alternative to the Code of record was invoked because it con-
tains a much greater degree of detail in its discussion of allowable
stress limits which must be satisfied for design loadings and of
rules and stress limits which must be satisfied for Level A through
D service test loadiogs. In addition, this alterpative to the Code
of record recognizes several different permissible weld types absent

from the Code of record.

Related Requirement

Article NC-1000 - Introduction

There are no related requirements affected by this change.
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Article NC-2000 - Materials

There are no related requirements affected by this change.

Article NF-3000 - Design

There are no related requirements affected by this change.

Article NF-4000 - Fabrication and Installation

There are no related requirements affected by this change.

Article NF-5000 - Examination

There are po related requirements affected by this change.

Article NF-8000 - Nameplate Stampin. and Reports

There are no related requ’ rements affected by this change.

Subsection NA

There are no related requirements affected by this change.

Appendixes

There are no related requirements affected by this change.
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<:> ' STRESS INTENSIFICATION FACTORS (SIF)
FOR UNREINFORCED LATERAL BRANCH CONNECTIONS

1.0 OBJECTIVE.

Paragraph NC 3650 of the ASME Section III, (12)*, code provides a method
of analysis of class 2 and 3 piping products. The analysis utilizes
Stress Intensification Factors (SIF) along with some simple equations

to establish acceptable limits on stresses.

Figure NC 3673.2(b)-1, (12)*, provides SIF's for commonly used standard
piping products. For non-standard piping products NC 3673.2(b), (12)%,
states that SIF may be taken asz (3K;/2 where C; and K; are class )
stress indices given in Table N® 3682.2-1, (12)*. Lateral branck con-
nections are not among the components for which SIF or C; ard K; stress
indices are available. Thus, code evaluation of lateral branch connec-
tion by simplified analysis is oot possible.

The purpose of this calculation is to establisb a method to derive an
appropriate SIF for use in the evaluation of lateral "stub-in" branches

using NC-3650 rules, (12)*, based upon the results of a published lit-
erature survey.

QO

* Numbers in () indicate reference pumbers listed in Section 3.
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DIRECT - this indicates the step is to be analyzed in

the increments given on the data card, breaking the step
into fractions, e.g.,

0.7, 0.8, 0.9, 0.95, 1.0

indicates increments will be used applying to 70%, 80%,
90%, 95%, and 100% of the load history (as defined on

the loading cards).

TIMEP is the period of this analysis step. Default
value is one which means that normalized time is used.
Note: this time period for static analysis is not
accumulated over different steps. The time periocd must
be non-zero.

NUMBER - this parameter is used to initiate the automatic
load incrementation cptien and to suggest the increment
size. For example, NUMBER = 5 will make the first
increment equal to 0.2 of the total time. However, the
program will now adjust the time increment based on the
number of cycles needed in each increment with the
limitation being that the time increments will not be
larger than 0.2 of the total Eime.

Note: NUMBER and DIRECT are mutually exclusive parameters.
CUTMAX - the maximum number to times the suggested uniform

increment size may be subdivided.

7.3.23=3 *STATIC
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CALCULATION IDENTIFICATION NUMBER
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£99. 490+ 1:O| NP (B ) 7$ X
CONFIRMATION
“2:© ASSUMPTIONS REQUIRED (¥)
YES NO
1. It is reasonable to assume that unreinforced lateral branch X
connection behavior woulid also be indicative of reinforced
lateral branch connection behavior.
2. Bending moment stress indices (c, and k,) are same for X
tubular joints (no hole at the étcruczion) as well
as pipe branch connections.
2 All other assumptions are noted in the body of the text. X
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4.0 ANALYSIS

Stress intensification factors (i) for various piping components are,
in large part, based upon Markl's (1)* approach and test data generated
by his work.

The Markl cyclic moment fatigue tests did not cover lateral branch con-
pections and code does not provide either 'i' factors or Cpz, K; stress
indicies for lateral branch connections. Several authors bave investi-
gated this problem and references (2)*, (3)*, and (4)* are some of the
significact published reports.

WRC Bulletin 200 (2)* reports and analyzes test data on branch coanec-
tions including unreinforced laterals exposed to internal pressure and/
or external couples. Tests wer- conducted on plain pipes, tees (normal
branch connections) and 45° lat--als, to determine "limit loads" of the
components when subject to internal pressure, in-plane and out-of-plane
bending moments. No fatigue tests were conducted.

Figures 1 and 2?‘(2)*. show results of in-plane couple tests on a 45°
lateral and a 90° normal branch coanection, both of identical dimensions
except for the angle of branch comnection. Table 1, (2)*, summarizes
the data and test results as well. From these figures and table, it

{s clear that the limit load for the lateral is higher compared to that
of 90° tee indicating that the laterals are plastically stromger than
tees. The same conclusions are arrived at for out-of-plane coupies as
observed by test results shown in figures 3, 4, and 5 and Table 2, (2)*.
However, as observed in the Pe/P1 column in Table 1, (2)*, the follow-
ing is concluded: P

1. Laterals are plastically stronger than 90° branch connections when
subjected to external bending moments.

2. Laterals are plastically weaker compared to tees wvhen exposed to
internal pressures.

Conclusion 2 is dravn as a point of interest since in class 2, 3, and
B31.1 stress analysis, the pressure loading terms are not intensified.
The branch construction need only meet the local pressure reinforcement
requirements stated in the applicable codes.

While reference (2)* counducted tests oo 45° lateral branch conpections
only reference (3)* reports results of tests conducted on tubular
joints laterals with angle of branch connections ranging from 0° to 90°.
Reference (3)* presents the finite element model analytical results as
well as results of experimental ianvestigations and provides stress
concentration factor (SCF) for radial thrusts loads, ig=plane, out-of-
plane tending moments applied to both normal and lateral branch comnec-
tions. The SCF value reported does not represent maxisum or peak
stress in the joint, but rather the equivalent of the maximum primary
plus secondary membrane plus bending stresses as represented by the C3
stress indices of NB 3650.

* Numbers in () indicate reference numbers listed in Section 3.
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J.G. Kuang, et al, (3)* performed a parametric study to best fit the
experimental results to those arrived at by finite element analysis.
The following parameters that govern the stress distribution in branch
connections were chosen: tue run thickness to diamcter ratio T/D, the
branch the run pipe thickoess ration t/T, the branch to run diameter
ratio d/D, and most significantly to our current investigation, the
angle of branch connection. The T/D and t/T ratios goverm the stress
distribution by influencing the radisl flexibility of the run pipe
(Figure 6), (3)*, and by bendiug stress in the branch at the intersec-
tion. The d/D ratio and the angle of brano.a compection influence the
stress distribution by the load transfer mechanisa.

When a tee is subjected to axial branch loading, the losd is tran
to the run primarily via local bending and punching shear. As

if the branch is incliped at other than 90° only the component ©
load normal to the run wall is of primary concern, aé the horizontal
component 1s transferred by compression or tension in the run.

Reference (3)* developes expirical equatioms to derive

the parameters discussed : )ve. The applicability and

expirical equations devel: +d were verified by comparin

sults to results obtained by the empirical equations.

shows good agreement between the experimental and snalytical results.
The empirical expression for radial loads, in-plane, and out-of-plane
bending loads contain a multiplying term sin ® where 8 is the angle

of branch conmection, [see Table 3] and 'a' is a constant greater than
zers. This indicates that the maximum stress for the branch connection
and SCF increases as the angle @ increases, 0°< @ <90°.

Several other researchers inovestigatioos, (6)*, (7)*, and (8)* have
resulted in empirical equations for SCF's that {nclude a sin" @ term
reinforcing the cooclusion arrived at in reference (3)* Table &, (9)%,
also indicates the agreement petween the results arrived at by various
suthors.

Reference (3)* imposes a set of limitations oo geomelric parameters to
pinimize dispersion between experimentel anu acalytical results. Most
igportant of them are:

o 0
» 0
* 0

2 §t/Tg0.8
.3 ¢d/Dg 0.8
¢ g 0 90°

As sentioned marilier, the SCF derived in refereace (3)* is akin to C;
stress indices of the code. From reference (3)* it is clear tliat the
SCF and therefore, C, for laterals are lower thean 30° branch
tions. By considering the geometry, branci an lateral conre
sust have similar K; indices and thus the product f CqKy for

Th fore stress
7
3

)
will always be lower than that for branches. laere
fication factor 'i' which is equal to C2K; (NC 36 1(b)) for laterals

will always be lower than that for 90° b

* Numberes in () indicate reference numbers listad
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While it is true that Reference (3)* deals with tubular joints, (no
hole at the run-branch intersection) the same conclusions are arrived
a: by C. Hsiao and A.S. Kahn (4)* for piping intersetions. C. Hsiao,
et al, present the result of finite element investigation of 6§ x 3
broach connections for three branch augles, namely 30°, 60°, and 90°,
subjected to in-plane and out-of-plane loads.

The output of the finite element analysis in the form of membrane
stresses and bending moments in the local coordinates are properly com-
bined to obtain total stresses at the run/branch pipe intersection.
These stresses are divided by "beam type stresses” ( = M/Ir) for the
known applied in-plane and out-of-plane aoment to obtain a "stress
ratio". Here M is the applied moment and Zr the elastic section - mod-
ules of the run pipe. The stress ratio thus obtained are compared to
the experimental data, (10)*, for in-plane and out-of-plane loadings
available for 30° and 60° branch conpection angles. Figures 8, 9, 10,
snd 11, (4)*, exhibit good agreement between the experimental and
analytical results. Reviewing figures 12 through 20, (4)*, indicate
that the stress ratio increases with the increase in the angle of
branch connection thus confirming results of reference (3)*.

Reference (11)* provides a basis to evaluate the fatigue capacities

of a lateral in comparison to a 90° branch of equal size under equiva-
lent loading conditions. Figure 21 results indicate a trend to initial
failure (crack initiation) occurring at 90° branches sooner than at
equivalent laterals and complete failure (through-wall crack) predomin-
antly occurring in 90° brauch connections. The tests were run using
stress ranges above those allowed by the piping codes for a 7,000

cycle life. The laterals withstood greater than 7,00Qcycles in all
cases. These trends indicate that a lateral is less seasitive to
cyclic damage than its equivaleat 90° branch.

* Numbers in () indicate reference numbers listed in Section 3.
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5.0 SUMMARY OF RESULTS

1.

* Numbers

B2-12241-9

Under a single load to failure, the lateral branchconnection is
stronger plastically than the normal brapch connection.

Under cyclic loading the lateral branch connection has greater
fatigue strength than & normal braach comnection.

Laterals are plastically weaker compared to tees when exposed to
internal pressure.

While reference (3)* tests are on tubular joints the results are
spplicable to branch connections considering the similar coanclu-
sions arrived at in refereace (1)* and (4)*.

Reference (3)* imposes geometric parameter limitations for the
emp. rical expressions for SCF to be valid. However, it is reas-
onable to assume that the dispersion between experimental and
analytical results for tees and laterals will be in the same dir-
ection so that the laterals SCF's will always be lower than tha*
of tees even outside the geometric limitations.

in () indicate reference numbers listed in Section 3.
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6.0 CONCLUSIONS

1.

In a piping analysis a lateral branch connection can be safely
analyzed similar to a uormal branch connection for class 2 and 3
and non-ASME pipes.

In general the results of this investigation indicates that unre-
inforced fabricated lateral connections are stronger than corres-
vonding 90° connections. It is expected that this same conclusion
could be drawn for reinfored lateral connections as well. However,
until more data becomes available to confirm this it is
recommended that a factor be applied for additional conservatism
in the calculation of stress intensification factors (SIF) for
leterial connections.

The SIF for either an unreinforced or reinforced connections may
be determined by calculating the SIF for an equivalent 90° connec-
tion and increasing it by 25 percent.

The above must be subjected to the following restrictions:

a. The branch connections must meet all the pressure reinforce-
ment requirements of NC 3643 of ASME Sectiom III or ANSI
B31.1 Paragraph 104.3.1.

b. The branch connection angle (the angle between the rum and
branch pipe axes) is between 45° and 90° both inclusive

¢s ASME Section III code version is lim.ted to the summer 1981
addenda and earlier. Winter 1981 addenda requires that pres-
sure terms be modified by "B" indices.

The use of lateral branch connections would be restricted to ASME
Class 2 and 2 and B31.1 systems; insufficient data exists to draw
conclusions for Class 1 applications.

* Numbers in () indicate reference numbers listed in Section 3.
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