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DESCRIPTION REPLACE ADO DELETE

Title Sheet X

Appendix B 5 pages X

Appendix C List of Documents Reviewed Page 13 X

Appendix D TUSI QA Program Matrix 5 pages X
f

SAR & QAP
TUGC0 QA Program Matrix 4 pages X

Engineering & QA
procedures

Appendix E DC-1 Rev. 2 15 pages X

DC-1 Rev. 3 15 pages X

DC-2 Rev. 2 27 pages X

DC-2 Rev. 3 27 pages X

:
'

Appendix F PFR-02 Rev. 0 3 pages X

PFR-02 Rev. 1 3 pages X

Appendix G PI-00-01 Attach. A Rev. 0 2 pages X

O_ PI-00-01 Attach. A Rev. 1 2 pages X

PI-00-02 Attach. A Rev. 2 2 pages X

PI-00-02 Attach. A Rev. 1 2 pages X

PI-00-07 Attach. A Rev. 0 3 pages X

PI-00-07 Attach. A Rev. 1 3 pages X

PS-01 Attach. A Rev. O Sheet 1 of 1 X

PS-01 Attach. A Rev. 1 Sheet 1 of 1 X

PS-02 Rev. O Sheet 1 of 1 X.

PS-02 Rev. 1 Sheet 1 of 1 X

PS-05 Attach. A Rev. O Sheet 1 of 1 X

PS-05 Attach. A Rev. 1 Sheet 1 of 1 X

PS-08 Rev. O Sheet 1 of 1 X

PS-08 Rev. 1 Sheet 1 of 1 X
,

DC-01-03 Attach. A Rev. 0 3 pages X

DC-01-03 Attaen. A Rev. 1 3 pages X

0C-02-01 Attach. A Rev. O Sheet 1 of 1 X

DC-02-01 Attach. A Rev. 1 Sheet 1 of 1 X

DC-02-03 Attach. A Rev. U Sheet 1 of 1 X

DC-02-03 Attach. A Rev. 1 Sheet 1 of 1 X

i Appendix I PI-01 Sheet 1 of 14 X

PI-01 Sheet 13 of 14 X
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DESCRIPTI0lt REPLACE ADD DELETE

Appendix I Pi-06 Sheet 15 of 16 X

(Continued) PI-06 Sheet 16 of 16 X

PI-07 Sheet 2 of 19 X

PI-07 Sheet 16 of 19 X

'PI-07 Sheet 19 of 19 X

PI-08 Sheet 1 of 18 X

PI-08 Sheet 2 of 18 X

PI-08 Sheet 3 of 18 X

PI-08 Sheet 4 of 18 X

PI-08 Sheet 5 of 18 x
PI-08 Sheet 6 of 18 X

PI-08 Sheet 7 of 18 X

PI-08 Sheet 8 of 18 X

PI-08 Sheet 9 of 18 X

PI-08 Sheet 10 of 18 X

PI-08 Sheet 11 of 18 X

PI-08 Sheet 12 of 18 X

PI-08 Sheet 13 of 18 X

PI-08 Sheet 14 of 18 X

PI-08 Sheet 15 of 18 X

PI-08 Sheet 16 of 18 X

O ei-o8 sweet 17 or 18 x
PI-08 Sheet 18 of 18 X

PI-09 Sheet 15 of 17 X

PI-09 Sheet 17 of 17 X

Appendix J
General Notes to Pipe Support Checklist

Page 1 of 9 X

Page 2 of 9 X

Page 3 of 9 X

Page 4 of 9 X

Page 5 of 9 X

Page 6 of 9 X

Page 7 of 9 X

Page 8 of 9 X

Page 9 of 9 X

Pipe Support Checklist Index 2 pages X

PS-002 Sheet 4 of 9 X

PS-004 Sheet 1 of 9 X

PS-004 Sheet 5 of 9 X

PS-005 Sheet 8 of 9 X

O
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DESCRIPTION REPLACE ADD DELETE

Appendix J PS-005 -Sheet 9 of 9 X

(Continued) PS-006 Sheet 8 of 9 X

PS-007 Sheet 5 of 9 X

PS-007 Sheet 8 of 9 X

PS-009 Sheet 7 of 8 X

PS-011 Sheet 8 of 9 X

PS-011 Sheet 9 of 9 X

PS-013 Sheet 4 of 9 X

PS-016 Sheet 1 of 9 X

PS-019 Sheet 7 of 8 X

PS-020 Sheet 8 of 9 X

PS-022 Sheet 1 of 10 X

PS-022 Sheet 5 of 10 X

PS-022 Sheet 8 of 10 X

PS-023 Sheet 1 of 9 X

PS-024 Sheet 1 of 10 X

PS-GE4 Sheet 2 of 10 X

PS-024 Sheet 6 of 10 X

PS-024 Sheet 9 of 10 X

PS-026 Sheet 3 of 9 X

PS-028 Sheet 4 of 8 X
- PS-036 Sheet 1 of 10 X

PS-036 Sheet 2 of 10 X'

PS-036 Sheet 3 of 10 X

PS-036 Sheet 4 of 10 X

PS-036 Sheet 6 of 10 X

PS-037 Sheet 1 of 9 X

PS-039 Sheet 1 of 9 X'

PS-040 Sheet 8 of 9 X

PS-041 Sheet 1 of 10 X

PS-042 Sheet 5 of 10 X

PS-042 Sheet 8 of 10 X
,

! PS-042 Sheet 9 of 10 X

PS-044 Sheet 3 of 9 X

PS-044 Sheet 4 of 9 X

PS-046 Sheet 1 of 9 X+

PS-048 Sheet 1 of 8 X4

. PS-048 Sheet 4 of 8 X

| PS-052 Sheet 1 of 8 X

: PS-052 Sheet 6 of 8 X
"

PS-054 Sheet 7 of 8 X

PS-059 Sheet 4 of 10 X

PS-059 Sheet 9 of 10 X
3
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DESCRIPTION REPLACE ADO DELETE
'

Appendix J PS-060 Sheet 5 of 8 X

(Continued) PS-061 Sheet 4 of 8 'X
PS-062 Sheet 4 of 8 X

PS-062 -Sheet 5 of 8 X

PS-065 Sheet 1_of 8 X

PS-068 Sheet 8 of 8 X

PS-069 Sheet 1 of 10 X

PS-069 _ Sheet 2 of 10 X

PS-069 Sheet 9 of 10 X

PS-070 Sheet 1 of 9 X

PS-070 Sheet 6 of 9 X

PS-070 Sheet 8 of 9 X

PS-071 Sheet 6 of 10 X

PS-071 Sheet 8 of 10 X

PS-071 Sheet 9 of 10 X

PS-072 Sheet 6 of 9 X

PS-072 Sheet 9 of 9 ~ X

PS-073 Sheet 6 of 9 X

PS-074 Sheet 1 of 9 X

PS-075 Sheet 1 of 9 X

PS-075 Sheet 8 of 9 X

O PS-076 Sheet 1 of 9 X

PS-076 Sheet 6 of 9 X

PS-077 St.eet 1 of 9 X

PS-080 Sheet 1 of 8 X

PS-080 Sheet 2 of 8 X

PS-081 Sheet 6 of 9 X

PS-081 Sheet 9 of 9 X

PS-082 Sheet 5 of 9 X

PS-083 Sheet 10 of 10 X

PS-086 Sheet 1 of 9 X

PS-087 Sheet 8 of 10 X

PS-087 Sheet 9 of 10 X

PS-088 Sheet 9 of 9 X

PS-089 Sheet 4 of 9 X

PS-089 Sheet 5 of 9 X

PS-089 Sheet 7 of 9 X

PS-089 Sheet 8 of 9 X

PS-090 Sheet 1 of 9 X

PS-090 Sheet 2 of 9 X

PS-090 Sheet 3 of 9 X

PS-090 Sheet 4 of 9 X

PS-090 Sheet 5 of 9 X

O
- Texas Utilities Electric Company Page 5 of 7

gg[ i ie Comanche Peak Independent Assessment Program, Phase 3
1111||||||11111111111111111||| Final Report TR-84042-01, Rev. 1

i



ERRATA(]v
DESCRIPTION REPLACE ADD DELETE

Appendix J PS-091 Sheet 8 of 9 .X

(Continued) PS-092 Sheet 3 of 10 X

PS-093 Sheet 5 of 8 X

PS-093 Sheet 6 of 8 X

PS-093 Sheet 8 of 8 X

PS-094- Sheet 7 of 9 X

PS-095 Sheet 1 of 9 X

PS-095 Sheet 3 of 9 X

PS-095 Sheet 5 of 9 X

PS-099 Sheet 1 of 8 X

PS-099 Sheet 5 of 8 X

PS-099 Sheet 6 of 8 X

PS-100 Sheet 1 of 9 X

PS-100 Sheet 4 of 9 X -

PS-101 Sheet 8 of 9 X

PS-101 Sheet 9 of 9 X
'

PS-102 Sheet 8 of 8 X

PS-103 Sheet 1 of'9 X

PS-103 Sheet 5 of 9 X

PS-104 Sheet 1 of 9 X

PS-106 Sheet 1 of 9 X

OS PS-106 Sheet 7 of 9 X

PS-107 Sheet 1 of 8 X-
PS-107 Sheet 2 of 8 X

PS-107 Sheet 3 of 8 X

PS-107 Sheet 4 of 8 X

PS-107 Sheet.5 of 8 X

PS-107 Sheet 6 of 8 X
,

PS-107 Sheet 7 of 8 X

i PS-107 Sheet 8 of 8 X

PS-111 Sheet 2 of 9 X

PS-111 Sheet 8 of 9 X
'

PS-111 Sheet 9 of 9 X

PS-113 Sheet 1 of 9 X

PS-113 Sheet 8 of 9 X

PS-115 Sheet 3 of 9 X

PS-115 Sheet 5 of 9 X

PS-116 Sheet 1 of 9 X

PS-118 Sheet 1 of 8 X

PS-119 Sheet 1 of 9 X

PS-119 Sheet 4 of 9 X4

PS-119 Sheet 8 of 9 X

PS-120 Sheet 8 of 9 X
'

O - - ~ ~
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Appendix J PS-123 Sheet 1 of 10 X

(Continued) PS-123 Sheet 2 of 10 X

PS-124 Sheet 2 of 9 X

PS-124 Sheet 3 of 9 X

PS-125 Sheet 1 of 9 X

PS-126 Sheet 1 of 10 X

PS-126 Sheet 5 of 10 X

PS-126 Sheet 7 of 10 X

PS-126 Sheet 9 of 10 X !

PS-126 Sheet 10 of 10 X

PS-127 Sheet 1 of 9 X

PS-127 Sheet 8 of 9 X

PS-129 Sneet 1 of 9 X

PS-129 Sheet 8 of 9 X
-

PS-130 Sheet 1 of 9 X

PS-131 Sheet 8 of 8 X

O

i

!

|

i
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NOMENCLAllRE

i

|
,

A/E Or A-E - Architect Engineer (Gibbs & Hill).

AD - -Administrative (Procedure)
'

AEG -- Analytical Engineering Guide
AISC~- American Institute of Steel Construction
ANI - Authorized Nuclear Inspector.

: ANSI - American National Standards Institute
ARS - Amplified Response Spectra

|ASLB - Atomic Safety and Licensing Board'

ASME - American Society of Mechanical Engineers
ASTM - American Society for Testing and Materials

B&PV - Boiler and Pressure Vessel;

B&R - Brown & Root
BRH - Hanger Sketches (Brown & Root)

: BRHL - Hanger Isometric (Brown & Root)
BRP - Brown & Root Piping Isometric

! C/A - Corrective Action
i CALCS or Calcs - Calculation (s)
: CAR - Corrective Action Report
, - CAT - Construction Appraisal Team |

CCW - Component Cooling Water;

: CFR - Code of Federal Regulations
CHN - Construction Hold Notice

i CMC - Component Modification Card
| CP or CPSES - Comanche Peak Steam Electric Station
! CP-EI - Comanche Peak Engineering Instruction, ,

| CP-EP - Comanche Peak Engineering Procedure ,

j CP-PF . Comanche Peak Project Function '

; CP-PP - Comanche Peak Project Procedure
i CP-QP - Comanche Peak Quality Procedure
i CPP - Comanche Peak Project
| CPP-EP - Comanche Peak Engineering Procedure
i CPPE - Comanche Peak Project Engineering
! Cps - Cycles per second
i CQAM - Corporate QA Manual (NPSI)
i CQI-CS - Comanche Peak Quality Instruction
| CVC - Change Verification Checklist
..

I D&DR - Deficiency & Disposition Report (Brown & Root)
f, DC-DDA - Design Change / Design Deviation Authorization

DC-X - Design Control Procedure (Gibbs & Hill)
; DC/DDR - Design Change / Design Deviation Request

,

I Texas Utilities Electric Company 1
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) NDIGCLA11RE (continued)

DCA - Design Change Authorization
DCC - Document Control Center
DCRP - Design Change Request to Proceed
DCTG - Design Change Tracking Group
DECD - Design Engineering Change / Deviation
DEP - Design Engineering Package
DLF - Dynamic Load Factor

Definite Potential Finding |DPF -

DQI-CS - Comanche Peak Quality Instruction I

DQP-CS - Comanche Peak Quality-Procedure
DRC - Design Review Checklist
DRR - Deficiency Review Report
DRS - Design Report Sunnary
DVR - Design Verification Report
DW - Dead Weight
DWG or Dwg - - Drawing

ECN - Engineering Change Notice
ECR - Engineering Change Request
EDP - Electrical Data Processing Group (ITT Grinnell)
EESV - Engineering Evaluation of Separation Variance
ENG or ENGR - Engineering

O EQAP - Engineering QA Procedure (ITT Grinnell)
EQN - Equation
ESQAM - Engineering Services Quality Assurance Manual (ITT Grinnell

FCN - Field Change Notice (Westinghouse)
FDSG - Field Damage Study Group
FES - Field Electrical Sketch
FIRC - Field Information Request Clarification
FMHS - Field Modified Hanger Sketch
FP - Field Procedure
FPSD - Field Analyzed Piping & Support Division
FS - Factor of Safety

|FSAR - Final Safety Analysis Report
FSDG - Field Support Design Group
FSEG - Field Structural Engineering Group

g- Acceleration Due to Gravity '

G&H - Gibbs & Hill
GHH - PipeSupportLocationDrawing(Gibbs& Hill)

HHL - Hanger Hold List
HITS - Hanger Installation Tracking System
HVAC - Heating Ventilating & Air Conditioning

; O
Texas Utilities Electric Company 2
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(~] 11DIEllCLAllRE (continued)
V

Hx - Heat Exchanger
Hz - Hertz

I&C - Instrumentaion & Control
IAP - Independent Assessment Program
IR - Inspection Report
ISO - Isometric Drawing
ITTG - ITT Grinnell

KIPS or Kips - Kilo Pounds (1000 pounds)
Ksi - Kips Per Square Inch

LCD - Load Capacity Data |
LCDS - Load Capacity Data Sheet
LOCA - Loss of Coolant Accident

-

MED - Mechanical Engineering Design
IRR - Material Receipt Report
MS - Main Steam

4

'

N- No

N/A or NA - Not Applicable
NCR -- Nonconformance Report,

NDE - Non-Destructive Examination
i NNS - Non-Nuclear Safety

N0E - Nuclear Operations Engineering
NPS-QA - NPSI QA Procedure,

'

NPSI - NPS Industries Inc.
NR - Not Required;

i NRC - Nuclear Regulatory Commission
. .

'

OD - Outside Diameter
050,- Over/Short/ Damaged (Report)

i

P-X - TUSI Engineering Procedure
PA - Project Administration Procedure (Gibbs & Hill)
PC - Project Control Procedure (Gibbs & Hill) .

PDRF - Piping Deviation Record Form
PE - Project Engineering
PFR - Potential Finding Report |
PG - ProjectGuide(Gibbs& Hill)
PITS - Pipe Installation Tracking System

;

PPRV - Permanent Plant Records Vault
PPSE - Pipe Support Engineer
PR - Purchasing (Procedure)

.O
Texas Utilities Electric Company 3db k A Comanche Peak Independent Assessment Program, Phase 3
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A II0fEllCLAlURE (continued)U

PSAR - Preliminary Safety Analysis Report
PSDG -- Pipe Support Design Group
PSE - Pipe Support Engineering
psi (g) - Pounds per square inch (gage)
PSS - Penetration Seal Schedule
PSSF - Penetration Seal Schedule Final
PVRC - Pressure Vessel Research Council

QA - Quality Assurance
QA-I - QA Instruction
QA-X - QAProcedure(Gibbs& Hill)
QAA8C - QA As Built Coordinator
QAM - Section of Hanger Division QA Manual (ITT Grinnell)
QAM - QA Manual (NPSI)
QAP - Quality Assurance Plan (TUSI)
QAP - Quality Assurance Procedure (ITT Grinnel)
QC - Quality Control
QCDR - Quality Control Deficiency Report (TUSI)
QCE - Section of Engineering Services QA Manual (ITT Grinnell)
QCEA - Section of Engineering Services QA Manual (ITT Grinnell)
QCES - Section of ESQAM (ITT Grinnell)
QCH - Section of Hanger Division QA Manual (ITT Grinnell)
QI-QP - Comanche Peak Quality Instruction

R or Rev - Revision
RE - Responsible Engineer
RHR - Residual Heat Removal'

RJ - Reject
RP - Repair
RV - Relief Valve (or Safety Valve) Thrust Load
RW - Rework

Sa - Allowable Stress Range for Expansion Stresses |
SAM - Seismic Anchor Movement
SAT or Sat - Satisfactory
SCH - Schedule
SDAR - Significant Deficiency Analysis Report;

'

SG - Steam Generator
Sh- Basic Material Allowable Stress at High Temperature |
SIF - Stress Intensification Factor
SIT - Special Investigation Team |
SMCG - Site Material Control Group

'

SOL - Sockolet
I SPEC - Specification

SPG - Special Projects Group

i

Texas Utilities Electric Company 4
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A IIOM30CLATURE (continued)
V

SR - Short Radius
SRP - Standard Review Plan
SSAG - Site Stress Analysis Group
SSE - Safe Shutdown Earthquake

T- TUSI Engineering Procedure
TAM - Thermal Anchor Movement
TDCR - Tugco Design Change Request
TDR - Test Deficiency Report
TFEG - Task Force Evaluation Group
TH - Thermal Expansion Load
THE - TUGC0 Nuclear Engineering
THEDG - TUSI/1UGC0 Nuclear Engineering Drafting Group
TNES - TUSI/TUGC0 Nuclear Engineering Specification
T5 - Technical Services
TSABC - Technical Services As-Built Coordinator
TSABE - Technical Services As-Built Engineering
TSDRE - Technical Services Design Review Engineering Group
15DRE - Technical Services Design Review Engineering
TSG - Technical Support Group
TSMD - Technical Support Mechanical Drafting
TTJ - Tapered Transition Joint

O TUEC - Texas Utilities Electric Company
i TUGC0 - Texas Utilities Generating Company

TUSI - Texas Utilities Services, Inc.

VAI - Use As Is
UNSAT - Ur. satisfactory

VBR - -TUSI/TUGC0 Vendor Document
VCDI - Vendor Certification Drafting Instructions
VP - Vice President

W/0 - Without
WP - Work Procedure (NPSI)-

| WRC - Welding Research Council

Y- Yes

'

ZPA - Zero Period Acceleration

!

|O
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f') LIST OF DOCUENTS REVIEWED
t/

206. TUGC0 Letter to Cygna dtd. July 12,1984, "CPSES Cygna Review Questions
(Pipe Supports)"

207. USNRC Report NUREG/CR-2175, " Snubber Sensitivity Study," July 1981 -
Prepared by Energy Technology Engineering Center

208. -EBASCO Letter to Cygna dtd. June 16, 1984 regarding preliminary U-bolt
Test Results

The following affidavits filed before the Atomic Safety and Licensing Board
for CPSES:

a) Iotti, Finneran - Consideration of Force Distribution in Axial
Restraints

b) Iotti, Finneran - Use of Generic Stiffnesses Instead of Actual
Stiffnesses in Piping Analysis

c) Iotti, Finneran - Safety Factors

d) Iotti, Finneran - Differential Displacement of Large Frame Pipe
Supports

e) Iotti, Finneran - Friction Forces in the Design of Pipe Supports
With Small Thermal Movements

f) Finneran - Consideration of Local Displacements and Stresses

g) Finneran, Iotti, Deubler - Design of Richmond Inserts and Their
Application to Support Design

h) Finneran, lotti - CASE's Allegation Regarding Section Property
Values

1) Iotti, Finneran - Effects of Gaps on Structural Behavior Under
Seismic Loading Conditions

209. Gibbs & Hill calculation A8-1-23B Issue " Test" dated 9/28/84 and
accompanying computer output.

210. Gibbs & Hill calculation AB-1-230 Issue " Test" dated 9/28/84 and
accompanying computer output.

.

I
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( ) 1.0 INTRODUCTION
w/

The purpose of this document is to provide the criteria to be used for the
review of the Piping Stress Analyses for Comanche Peak Steam Electric Station
(CPSES). This Design Criteria shall be used in conjunction with Work
Instruction 1, " Assessment Procedures," for details on the review methodology
and documentation requirements.

2.0 SCO)E

The scope of the pipe stress review includes the following portions of the

_
Main Steam (MS) and Component Cooling Water (CCW) Systems:

Class 2 Main Steam Piping from Steam Generator TBX-RCPCSG-01 too

Containment Penetration MI-1 (Gibbs & Hill Stress Problem 1-001).

* Class 2 Main Steam Piping from Steam Generator TBX-RCPCSG-02 to

Containment Penetration MI-2 (Gibbs & Hill Stress Problem 1-002).

Class 2 Main Steam Piping from Steam Generator TBX-RCPCSG-03 to*

Containment Penetration MI-3 (Gibbs & Hill Stress Problem 1-003).

Class 2 Main Steam Piping from Steam Generator TBX-RCPCSG-04 to*

Containment Penetration MI-4 (Gibbs & Hill Stress Problem 1-004).

Class 2 Main Steam Piping from Containment Penetration MI-1 to*

Moment Restraint at Isolation Valve HV2333A (Gibbs & Hill Stress
Problem 1-023A).

|

Class 2 Main Steam Piping from Containment Penetration MI-2 to*

Moment Restraint at Isolation Valve HV2334A (Gibbs & Hill Stress
Problem 1-0238).

|Texas Utilities Electric Company Page 3 of 15 !
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.

Class 2 Main Steam Piping from Containment Penetration MI-3 to( *

Moment Restraint at Isolation Valve HV2335A (Gibbs & Hill Stress"

Problem 1-023C).

Class 2 Main Steam Piping from Containment Penetration MI-4 to*

Moment Restraint at Isolation Valve HV2336A (Gibbs & Hill Stress

-Problem 1-023D).
.

Class 3 Component Cooling Water Piping from CCW Heat Exchanger*

CP1-CCAHHX-01 to Residual Heat Removal Heat Exchanger TBX-RHAHRS-01

and Containment Spray Heat Exchanger CP1-CTAHCS-01 (Gibbs & Hill

Stress Problem 1-061A).

3.0 CODES, STANDARDS AND REFERENCE DGCUMENTS

This section lists the industry standards and design basis that were

O applicable during the design period and should have been implemented. These
,

codes, standards and references provide a criteria that the design can be
evaluated against.

3.1 Piping

The design and stress analysis shall be reviewed for conformance with:

3.1.1 USNRC Standard Review Plan, Chapter 3 (NRC SRP).

3.1.2 ASME Boiler and Pressure Vessel Code Section III Subsections NA,

NC and ND,1974 Edition, including Summer 1974 addenda. |

Note: Later editions of the ASME code may be used if the
requirements of paragraph NA-1140 are met. If so, the

analyses will be reviewed accordingly.

Texas Utilities Electric Company Page 4 of 15
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3.1.3 The following Gibbs and Hill, Inc. Proj ect Design
Specifications:

;

2323-MS-200 Revision 3. (ASME Section III, Code Class 2 and

3 piping), hereafter noted as Project Design Specification
'

2323-MS-200.

2323-MS-100 Rev 6 (Piping Erection), hereafter noted as'

Proj ect Design Specification 2323-MS-100.

2323-MS-46A, Rev. 5 (Nuclear Safety Class Hangers and

Supports), hereafter noted as Proj ect Design Specification
2323-MS-46A. -

3.1.4 CPSES Final Safety Analysis Report Amendment 38, dated 2/14/83.

4.0 DESIGN

4.1 General

All piping systems shall be reviewed for conformance with the requirements of
the Code as stipulated in Subarticles NC-3600 for Nuclear Class 2 and ND-3600
for Nuclear Class 3 components. In addition, all analyses shall be reviewed
to assure that they conform with sound engineering practice.

4.2 Classification of Piping Systems

4.2.1 Nuclear /Ouality

Nuclear and quality system classifications are specified in Project
Design Specification 2323-MS-200, Section 3.1.1, and Flow Diagrams

;

Texas Utilities Electric Company Page 5 of 15
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(O 2323-M1-0202, Rev. CP-4, and 2323-M1-0229, Rev. CP-1, for the MS and '

CCW systems respectively.

4.3 Bounda ries

4.3.1 Piping system boundaries are designated on the flow diagrams for
Nuclear Class 1, 2 and 3 piping and are described in Project
Design Specification 2323-MS-200.

4.3.2 The dinensional location of each piping boundary is shown on the
Piping Isometric Drawings.

4.3.3 Piping Analyses may be decoupled when:

a. The ratio of the moments of inertia of the run and branch
exceeds 10.0.

( '' b. The restraint configuration and piping layout of the branch
line is such that the effects of any large mass (e.g.,
valves) on the branch line will not change the response of
the run pipe by more than 10%.

4.3.4 Flued Heads and major equipment nozzles (RHR pump, heat

exchcnger) shall be considered as anchor points in the piping
analyses.

.

4.4 Design and Operating Conditions

Analysis data shall be reviewed for conformance with the following:

4.4.1 The design pressures and temperatures for each piping system
tabulated in Project Design Specification 2323-MS-200,

Appendices 7 and 8.

.

[
'1\'' Texas Utilities Electric Company Page 6 of 15
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,,

( ) 4.4.2 The operating pressures and temperatures tabulated in the
v Mechanical Systems Group transmittal which is referenced in the

individual calculation packages. .

,

4.5 Geometry and Computer Modeling

4.5.1 The piping geometry used as input data for computer analysis

'shall be reviewed for conformance with the latest revision of
the Brown & Root "BRP" isometric drawings.

Analysis isometrics shall be compared to the Brown & Root as-
built isometric drawings (BRP as-built drawings) for conformance
with the following tolerances:

Maximum centerline deviation is 2" as per Project Design*

Specification 2323-MS-100, Rev. 6, Section 4.9.6.

Geometries which do not conform to this tolerance shall be
reviewed for impact upon the analytical results.

4.5.2 Restraint locations input for computer analysis shall be
reviewed for conformance with the latest revision of the "BRHL"
isometric drawings.

Restraint locations which do not conform with these drawings
sha'll be reviewed for impact upon the analytical results.

4.5.3 Pipe properties shall be reviewed for conformance with Project
Design Specification 2323-MS-200, Appendix 3.

l

l
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(,,) 4.5.4 Material properties shall be reviewed for conformance with
Project Design Specification '2323-MS-200, Appendix 3, the
associated piping isometric drawings and ASME B&PV Code,
Section III,1974, Appendix 1.

4.5.5 Poisson's ratio shall be taken as 0.3 for all metals at all
temperatures..

.

4.5.6 Mass point spacing shall be reviewed for-adequacy of repre-
senting the dynamic behavior of the system up to 33 Hz for
seisaic analysis and 100 Hz for dynamic analysis of pressure

~

wave effects.

4.5.7' Valve modeling shall be reviewed for conformance with the
following conventions:

a. Weights and centers of gravity shall be as specified on the

() applicable vendor supplied valve assembly drawings, except
as amended in 2323-MS-200, Appendix 10.

b. For extended operator valves, modeling of the operator shall
be such that the first frequency of the valve stem equals or
exceeds 33 Hz.

4.5.8 Flange modeling shall be reviewed for conformance with the
following conventions:'

a. Flanges shall be considered as additional lumped weights,

b. Flange thickness shall be assumed as the same thickness of
the pipe for purposes of modeling stiffness.

I
*

|
|

O
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() 4.6- Loading and Stress Requirements

|

Review to assure that each load case meets the general requirements as

specified in the Code with emphasis placed.upon the following particular

items.

4.6.1 Stress intensification factors shall be reviewed for conformance
'with:

a. ASME B&PV Code, Section III subarticle NC/ND-3670.
s

b. Applicable Bonney Forge Reports for weldolets, sockolets and
sweepolets.

4.6.2 Pressure Effect

The effect of internal pressure shall be considered in computing
longitudinal stress per the Code.

4.6.3 Gravity Analysis

a. Review to assure that the weight of the pipe, fluid,

insulation, fittings, flanges, valves (including actuators)
and other in-line components have been considered.

4.6.4 Thermal Analysis

a. Review to assure that all thermal modes have been
considered.

b. Review to assure that the efft cts of thermal movements from
equipment nozzles have been considered.

.
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(x() 4.6.5 Seismic Analysis
,

a. Review to assure that OBE and SSE spectra at _ appropriate |

damping values for all pertinent buildings at the proper
elevations have been enveloped. Individual building
response spectrum curves are provided in Appendix 5 of
Project Design Specification 2323-MS-200.

.

b. . Review to assure that damping values are consistent with
CPSES-FSAR Table 3.7 B-1 1.e.,

Damping Ratio
(Percentage) -

Pipe Size OBE SSE

Pipe diameter greater
than 12 inches 2 3

Pipe diameter less than
or equal to 12 inches 1 2

The damping ratio is assumed to be the same for all modes.
,

c. Review to assure that the method used for combining modal

responses conforms to NRC Regulatory Guide 1.92 revision 1.

d. Review to assure that analysis cut-off frequency used was at

least 33 Hz.

e. Review to assure that piping is designed and supported such

that the acceleration of the active valves does not exceed
3 g in any horizontal direction, 2 g in the vertical
direction, or lower g values as required by the respective
manufacturers. In addition, for valves supported on the

bi |

v i
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( ) yoke, review to ensure that the valve as tested is qualified
for the applied loads from the latest analysis.

f. Review to assure that inclusion.of additional modes would
not increase the dynamic response by more than 10%. If this

criterion is not met, the results will be evaluated on a
case by case basis to assure that the calculated loads and
stresses are acceptable.'

4.6.6 Seismic Anchor Movement (SAM) Analysis

Review to assure that seismic differential anchor movements have
been considered. If piping passes between buildings and is -

attached to components which nay respond indpendently, proper

phasing snould be taken into account. Movements are provided in
Gibbs & Hill Calculation No. AMS-RB-1-001-0, dated 9/30/82.

4.6.7 Restraint stiffness input shall be reviewed for conformance with
(} Table 3.4-1 of Project Design Specification 2323-MS-200.

4.6.8 Design of flanged joints shall be reviewed for conformance with
the stress requirements of the Code paragraph NC/ND-3647 and

NC/ND-N3658.

4.6.9 Functional Capability

,

Review the maximum primary stress data to insure that the piping
1

can deliver rated flow under all conditions as required in NRC

SRP Section 3.9.3.

!.

-
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4.6.10 Turbine Stop Valve Closure Loading
l

Main Steam Piping upstream of the turbine stop valves shall be
reviewed to assure that the ;,ressure wave effects due to fast
valve closure are properly considered.

a. Review to assure that time history forces, as developed in
'

the appropriate RELAP calculations are properly input to the*

corresponding ANSYS analyses.

b. Review to assure that a damping ratio of 2*. of critical
damping has been considered. This damping is assumed to be

the same for all modes.

c. Review to assure that the method used for combining modal
responses conforms to NRC Regulatory Guide 1.92 revision 1.

d. Review to assure that analysis cut-off frequency used was at
least 100 Hz or an equivalent time step if a direct
integration analysis is used.

e. Review to assure that piping is designed and supported such
that the acceleration of the active valves does not exceed
3 g in any horizontal direction, 2 g in the vertical
direction, or lower g values as required by the respective
manufacturers.

f. Review to assure that inclusion of additional modes would
not increase the dynamic response by more than 107.. If this

criterion is not met, the results will be evaluated on a

case by case basis to assure that the calculated loads and
stresses are acceptable.

|
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( ) g. Review support load summary to assure that the maximum input
'

loads along the line of. action of restraints have been taken
~

into account.

4.6.11 Main Steam Piping, Outside of Containment, shall be reviewed to
assure that effects of the opening of the main steam safety
valves has been properly. considered.

a. Calculations of Relief Valve Discharge Forces shall be
reviewed for conformance with CPSES FSAR Section 3.98.3.3
and Gibbs & Hill Specification 2323-MS-200, Section 6.3.

b. Pipe stress calculations shall be reviewed to assure that he
worst case combination (for both support loads and pipe
stress) of valves blowing has been considered and proper
justification has been supplied.

c. Pipe stress calculations shall be reviewed to assure that
the following items have been considered:'

SIF at branch connection of 32" main steam to 6" safety*

valve inlet.

Flange evaluation at safety valve inlet and outlet per*

NC-3647.

Stress evaluation of discharge piping (excluding the vent' e

stacks).
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A 4.6.12 LOCA Loads
\_,]

Main Steam Piping, Inside of Containment, shall be reviewed to
asssure that the effects of the displacement of the steam

generator due to LOCA have been properly considered.

a. Steam generator nozzle connection displacements shall be
reviewed for conformance with Westinghouse Report WPT-1938

dated 9/30/77, "TBX LOCA Loop Displacements".

b. Review analyses to assure that displacements in all 3
orthogonal directions have been considered and properly
combined.

c. Review to ensure that the data is used in a manner
consistent with that intended or directed by Westinghouse.

n 4.6.13 Jet Impingement Loads

U
Piping analyses shall be reviewed to assure that any jet loads,
as indicated on Gibbs & Hill Drawing No. 2323-JIPM-1, Rev. 11,
have been properly considered and are in conformance with NRC

SRP Section 3.6.2 III.3

4.6.14 Pipe Whip Loads

Piping analyses shall be reviewed to assure that any pipe whip
loads, is indicated on Gibbs & Hill Drawing No. 2323-0SPM 4,
Rev. 2, have been properly considered and are in conformance
with NRC SRP Section 3.6.2 III.2.
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() 4.7 Loading Combinations
-u/

4.7.1 Load combinitions for Nuclear Class 2/3 piping will be as
specified in ASME Code Subarticle NC/ND-3650, Table 5.2-1 of
Project Design Specification 2323-MS-200 and the CPSES FSAR

Section 3.98.3.1.1.

4.8 Stress Limits

- 4. 8.1 Stress limits for the Class 2/3 piping snall be in accordance |
with the Code, except as modified in Table 5.2-1 of Project
Design Specification 2323-MS-200 for essential piping.

4.9 Nozzle load Check

4.9.1 Equipment nozzle loads shall be reviewed for conformance with
the applicable data from Appendix 4 of Project Design
Specification 2323-MS-200.

4.10 Sleeve Clearances

4.10.1 Sleeve clearances (piping passing thru floors or walls) shall be
reviewed to insure no interference between the pipe and sleeve.

5.0 EXHIBITS

None.
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V 1.0 INTRODUCTION

This document establishes general technical criteria to be used in the review
of pipe supports, shock suppressors, and anchors associated with the Main
Steam and Component Cooling Water piping systems described in Section 2.0,
below. The purpose of this review is to ensure that the pipe supports are
capable of supporting the piping system during all conditions of operation by
transmitting the loads from the pipe to the building structural members. This
document shall be used in conjunction with Work Instruction 1, " Assessment

Procedures," for guidelines on the review methodology and documentation

requi rements.

2.0 SCOPE

This criteria document shall be used in the review of the pipe supports

associated with the piping sub-systems defined as follows:

Class 2 Main Steam piping from Steam Generator No.1 (TBX-RCPCSG-01)o

to containment penetration M-I-1 (Gibbs & Hill Stress Problem

No. 1-001).
,

Class 2 Main Steam piping from Steam Generator No. 2 (TBX-RCPCSG-02)e

to containment penetration M-I-2 (Gibbs & Hill Stress Problem

No. 1-002).
,

*

Class 2 Main Steam piping from Steam Generator No. 3 (TBX-RCPCSG-03)*

to containment penetration M-I-3 (Gibbs & Hill Stress Problem
No. 1-003),

Class 2 Main Steam piping from Steam Generator No. 4 (TBX-RCPCSG-04)o

to containment penetration M-I-4 (Gibbs & Hill Stress Problem

No. 1-004).

O
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f 'lv
Class 2 Main Steam piping from containment penetration MI-1 to thee

5-way restraint near the Safeguard Building wall (Gibbs & Hill
Stress Problem No. 1-023A).

Class 2 Main Steam piping from containment penetration MI-2 to the*
'

5-way restraint near the Safeguard Building wall (Gibbs & Hill
Stre'ss Problem No. 1-0238).

.

Class 2 Main Steam piping from containment penetration MI-3 to the.

5-way restraint near the Safeguard Building wall (Gibbs & Hill
- Stress Problem No.1-023C).

Class 2 Main Steam piping from containment penetration MI-4 to the.

5-way restraint near the Safeguard Building wall (Gibbs & Hill
Stress Problem No. 1-0230).

Class 3 Component Cooling Water piping (Gibbs & Hill Stress Problem*

No. 1-061A) from component cooling water Heat Exchanger

(CP1-CCA-HHX-01) tank nozzle to the containment spray heat exchanger
(CP1-CTAHCS-01) and to the RHR Heat Exchanger (TBX-RHAHRS-01).

In addition, anchors located on the branch lines which define the stress
analysis problem bounds shall be reviewed in accordance with this document.

In this design review, the pipe support structural elements up to the support
attachment / connection point (e.g., anchor bolt, base plate and structural
connections insert) are considered to be within Cygna's scope of work, whereas
structural supporting member, steel liner plate, embedded plate, concrete
wall / member, etc., are considered to be out of Cygna's scope of work.

4

Q
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/^ . 3.0 CODES, STkNDARDS AND REFERENCE DOCUIENTS

.

Based on industry standards and codes in effect at the time of the original
design, as well as documents which form part of the licensing basis for

|
Comanche Peak, the following list of reference documents shall be used for the
review:

|

3.1 Codes, Standard and General Reference

3.1.1 ASME Boiler and Pressure Vessel Code, Section III, Sub-section

NT,1974 Edition through Winter 1974 Addenda (except as amended

by CPSES Design Change Authorization; see Exhibit 3.1-1).

3.1.2 American Institute of Steel Construction, Inc., AISC Steel
'

Construction Manual, 7th Edition.

3.1.3 American Welding Society, Structural Welding Code, AWS D1.1,
1979.

3.1.4 Kwik-Bolt Testing Summary Report, File No. H2189-S1, Report No.

8783R by Abbot A. Hanks, Inc., Testing 1.aboratories.

3.1.5 Catalog Data for Richmond Structural Concrete Inserts, Richmond
Screw Anchor Company, Inc.

3.1.6 Applicable sections of the Comanche Peak Steam Electric Station.

(CPSES) FSAR, Amendment 22, June 12, 1981.

3.1.7 Specification No. 2323-MS-46A, Rev. 5, February 10, 1984
Gibbs & Hill, Inc., Nuclear Safety Class Pipe Hangers and
Supports.

Texas Utilities Electric Company Page 5 of 19
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[l 3.1.8 ' Speci fication No. 2323-SS-30, February 10, 1984 Gibbs & Hill,
s_ /.

Inc., Structural Embedments:

Appendix 2 - Design . Criteria for Hilti Kwik- and Super Kwik-
Bolts

Appendix 3 - Design Criteria for Screw Anchors .
.

Appendix 4 - Design Criteria for Embedded Plate Strips

Appendix 5 - Design Criteria for Embedded Large Steel Plates

3.1.9 Specification No. 2323-MS-200, Rev. 3, September 30, 1981, Gibbs
& Hill, Inc. Design Specification for all ASME, Section III,
Code Class 2 and 3 piping.

3.1.10 ASME B&PV Code, Code Case 1644 (N71), Rev. 9.

O 3.1.11 CPSES Instruction No. CEl-20, Rev. 8, January 26, 1983. Brown &
Root, Inc., Installation of "Hilti" Orilled-In Bolts.<

3.1.12 Letter from Kevin Ennis (ASME) to M.R. McBay (TUSI), dated.
November 18, 1983. Subj ect: Section III, Division 1 code case

N-71-9 and N-71-10 ASTM A-500 Tubular Shapes.

i

!

!

(~;) .

'~ Texas utilities Electric Company Page 6 of 19
e Comanche Peak Independent Assessment Programg [[ g g

up;..... . ,,,:::: Job No. 84042; DC-2; Rev. 3

*
._ _



[) 4.0 DESIGil
v

4.1 Physical Requirements

4.1.1 Stiffness

When actual stiffness is not available, the estimated stiffness of a pipe
'

support in the pipe's restrained direction must meet the required
stiffness shown in Exhibit 4.1-1 according to the nominal size of
restrained pipe. The minimum stiffness requirement may be waived when
the actual computed stiffness is used. The final stiffness of the pipe
support shall be based on the as-built configuration and properties of

'

the support. Stiffness of the pipe support in the unrestrained direction
shall have sufficient rigidity to provide a stable structure based on
good engineering practice. The stiffness calculation shall consider the
combined effects of the support frame and mechanical components. The
flexibility of the building structure need not be included in the
stiffness calculation. .

4.1.2 Gaps

A gap shall be provided to accommodate radial expansion and construction
tolerances. The maximum total gap allowed in the restrained direction is
1/8" (t 1/16" installation tolerance). In unrestrained directions, the
support design shall allow clearance for the most severe thermal plus
seismic movements of the pipe. Proper tolerances shall be provided where
thermal movement cannot be accommodated within the specified gap minus

1/16".

.

4.1.3 (Deleted);

f
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(]m 4.1.4 Spring Supports

Spring supports shall be capable of exerting a supporting force equal to
the load, as determined by weight-balance calculations, plus the weight
of all hanger parts, such as clamps and rods, that will be supported by
the spring. The design shall be such as to prevent complete release of
the component load in the event of spring failure or misalignment. Any
variability of a supporting spring force resulting from movement of the

'

component shall be considered in the loadings used in the stress analysis
of the component. The spring's available travel shall be checked against
all the thermal,and seismic movements. Spring supports shall also be
designed for a maximum load and variation of 12 percent for main steam
and 25 percent for component cooling water due to thermal movement of the -

pipe.

4.1.5 Rod Hanger

Rod hangers sha]l be subj ected to tensile loading only. Rod hanger
assemblies shall be designed to allow anticipated thermal horizontal
movement without subjecting the pipe to extraneous loads. The maximum
swing angle due to horizontal pipe movement shall be less than 5*. If

the swing angle of the rod is in excess of 5*, the hanger shall be offset

two-thirds of the thermal movement towards the direction of movement.
Rod hangers for piping with nominal diameter larger than 2-1/2 inches
shall not be less than 1/2 inch diameter.

.

4.1.6 Snubbers

The snubber assembly shall be offset two-thirds of the thermal movement
in the cold position if the swing angle exceeds 5*. In the initial

design the midpoint of thermal travel for snubber strokes should be set
at the midpoint of the total travel with hot and cold settings

O Texas Utilities Electric Company Page 8 of 19
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established accordingly. The maximum travel range of the snubber must be
checked under maximum thermal movements. For the final design the . stroke''

of the snubber shall have a margin of a 1/4" in- excess- of the anticipated
^

thermal movement in the installed position.

4.1.7 Sway Struts

Sway Stru'ts are used to restrain movement of piping in one. direction -
,

while providing for thermal movement in the unrestrained direction.
Functionally, the rigid sway struts are similar to snubbers except that
the sway strut does not allow free thermal movcunt in the restrained
direction. In other words, the sway strut takes up static and dynamic
loading. The maximum swing angle due to misalignment or thermal movement

shall be less than 5*.

4.1.8 Base Plates and Anchor Bolts;

Base plate stiffness and prying effect shall be considered in the design -
review of the pipe supports. The Teledyne method, a finite element.

analysis, or any rational analysis may be used to check the adequacy of;

the base plate and anchor bolts.
,

4

4.1.9 Structural details shall conform to the requirements of the AISC

| Manual of Steel Construction.
!
!

{
4.1.10 For frame-type support :nembers the design shall meet the <

! requirements of Article XVII-2000 (Linear Elastic Analysis) of

f Appendix XVII of the ASME Code, Section III, Division 1 and shall

j be based on good engineering design practice. Consideration

| shall be given to reduced allowable stress due to temperature -

; effect, laterally unbraced length, effective slenderness ratio
and combined bending and compression. The design of welded joint

i

k

!
.

|O
; .
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. l'") and connection shall meet the minimum weld size requirements and
' shall be adequately designed for the intended load transfer. At

regions of high concentrated load or points of load application,
the effects of torsion or web crippling shall be considered and
local . stiffening shall be provided, if. necessary, to ensure the
proper transfer of loads.

For integral. support connections welded to existing structural
steel member,- the attachment weld shall be made along the
longitudinal axis of the existing structural steel. Any welding
across the flange of existing structural steel shall have proper
documentation of approval from the design supervisor.

4.1.11 All seismic supports should be plus and minus restraints. The
pipe should be physically restrained in each direction along the
restraining axis.

4.1.12 The support calculations shall reflect the actual support
O geometry and load distribution. Changes to the initial geometry,

or use of one geometry to qualify a different geometry, shall be
justified.

4.1.13 Welded attachments (i.e., lugs, anchors, etc.) are prohibited for
piping in between the containment isolation valves or between the
containment and the main steam stop valves, unless otherwise
justified by detailed analysis of the piping.

!

4.2 Loads4

The loadings that shall be taken into account in designing a component support
include, but are not limited to, the following:

!

,
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1

Weight of the component, insulation, and normal contents (DL). Pipe('^) e

and component weights from manufacturer's data.''

Loads generated by restrained thern.1 expansion. These includee

temperatures at normal operating conditions (TH).

Friction loads (FL) are to be applied along the direction of thermale

movement and in the worst sense (plus or minus). The magnitude of
this load shall be the friction coefficient times the larger of
a)-the algebraic sum of the pipe's dead load and the maxinum thermal
load or b) the pipe's dead load. The friction coefficient for steel

,

on steel shall be 0.3 and for steel on teflon 0.07.
4

Safe Shutdown Earthquake, Inertia and anchor movement loads included*

(SSE).

Pipe Impact Loads (PI)**

Jet Impingement Loads (JI)*e

O- Steamhammer Loads (SHL)**

Relief Valve Discharge loads (RV)**

4

4.3 Load Combinations.

The following loading conditions shall be used in the design review of Class 2
and 3 pipe supports.

1) Testing condition DL

2) Design and normal operating condition DL + TH + FL

<

* Note: If applicable.

.
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I' 3) Upset operating condition DL + TH + 1/2 (SSE)Q)
4) Upset operating condition DL + TH + 1/2 (SSE) + SHL.

5) Upset operating condition DL + TH + 1/2 (SSE) + RV

6) Emergency operating condition DL+TH+SSE+[ ]

7) Faul,ted operating condition DL+TH+SSE+[ ]

Loads from Plant Emergency Dynamic Events shall be included in the Emergency
Condition combination as applicable. Loads from Plant Faulted Dynamic Events,

including LOCA, shall be included in the Faulted Condition combination as
applicable. Loads from steamhammer or relief valve opening can occur under
all conditions, other than normal and testing.

All dynamic loads shall be combined by the absolute summation method with the
; exception of SSE and LOCA loads. The SSE and LOCA loads shall be combined by

the square root of the sum of the squares (SRSS) method.

[ 4.4 Allowable Stress

Allowable stresses shall meet the requirements of the ASME Boiler and Pressure
Vessel Code, Section III, Subsection NF (including Appendix F); Section III,
Division 1, Appendix XVII (2000); and the appropriate sections of American

Institute of Steel Construction (AISC). Structural steel members shall meet
all the AISC requirements. The allowable stress shall take into account the
effect of ambient design temperature.

Exhibit 4.4-1 contains a table of allowable stresses to be used in the review
for A36 steel, A307 bolt and E70 weld at room temperature. For steel other
than A36 steel, (e.g., A500, GR.8) the appropriate coefficient, as specified
in Exhibit 4.4-1, shall be used to obtain the appropriate allowable stress.
Exhibit 4.4-2 gives the yield strength value for A36 and A500 Grade B at
different metal temperatures.

,

|

.
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4.5 Anchor Bolt Design

4.5.1 Applications

4.5.1.1 When embedded plates or cast-in-place inserts (see

Section 4.6) are not available or not feasible for
support attachment, expansion anchor bolts may be used*

for attachment connections. For this criteria, Hilti

Kwik-Bolts and Hilti SuperKwik-Bolts are specified and
.

the following requirements shall be met.

4.5.1.2 Anchors must be at least 1/2" diameter when used for *

structural connections or for-anchorage of pipes greater
than 2" diameter.

'

4.5.1.3 Embedded length of anchor shall be exclusive of ' thickness

(' of grout pad or other overlay.

4.5.1.4 Minimum anchor bolt spacing shall be ten (10) bolt
diameters.

4.5.1.5 Minimum spacing to a free edge of concrete shall be five

(5) bolt diaraeters.

4.5.1.6 Minimum anchor embedment shall be four and one half

(41/2) bolt diameters for Kwik-Bolts and six and
one half (61/2) bolt diameters for Super Kwik-Bolts.

If the above requirements are not met, the support attachment
shall be evaluated on a case-by-case basis to determine the
resulting design impact.

1
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4.5.2 Allowable -loads

@ .

Allowable loads for concrete expansion anchors shall be
. .

4.5.2.1
equal to those shown in Exhibit 4.5-1 with a minimum
factor of safety of four (4) applied for the appropriate,

,
.

concrete ' strength. For. this criteria, a concrete-

strength of 4000 psi is used. Effect of prying force'

shall be included. "

.

J

4.5.2.2 For concrete strength other than those shown in Exhibit .

4.5-1, appropriate values based on test data provided by
manufacturer shall be used. -

4.5.2.3 If the center-to-center spacing of anchors is less than
ten diameters or the distance from the edge of concrete

'
to the center of anchor is less than five diameters, the

capacity of both anchors shall be. reduced linearly to
~

50 percent at -half the minimum distance between the
bolts, but in no case shall the bolts be spaced closer

than half of the minimum distance.

.

4.5.2.4 Allowable load values given in this criteria shall not be

increased because of short duration of loading (e.g., for
,

wind or seismic loads).

4.5.2.5 For anchors subjected to pullout and shear forces

; simultaneously, the straight line interaction equation
based on pure shear and pure tension must be satisfied.

P 3
D D

7 + 7 < 1.0
A A

f

,

i

'O Texas Utilities Electric Company Page 14 of 19
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Where:

.PD = Design pullout load
SD = Design shear load

PA = Allowable - pullout load

SA = Allowable shear' load
.

4.6 Structural Connection Insert

4.6.1 Applications

4.6.1.1 Screw anchor inserts, unless otherwise specified, are
assumed to be Richmond structural connection inserts
(Types EC-2, EC-6, EC-2W or EC-6W).

4.6.1.2 The minimum center-to-center spacing of the structural

o connection inserts shall be two (2)- times the insert
length, L, or that specified in Appendix 3 of Gibbs &'

Hill Specification No. 2323-55-30.

4.6.1.3 The minimum distance to the free edge of concrete sha'll
be one (1) times the insert length, L, or that specified
in Appendix 3 of Gibbs & Hill Specification.

If the above requirements are not met, the support attachment
shall be evaluated on a case-by-case basis to determine the
resulting design impact.

Texas Utilities Electric Company Page 15 of 19
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~ 4.6.2 Allowable LoadsV

4.6.2.1 The allowable loads for Richmond structural connection
inserts shall be as those shown in Appendix 3 of Gibbs &
Hill Speci fication No. 2323-55-30..

For inserts which do not meet the spacing requirements-

specified above, the allowable loads shall be substanti-
ated by test data or appropriate calculations.

4.6.2.2 Inserts and A307, A325, A490 or A449 bolts or. A36
threaded rods subj ected to combined tension and shear

loads should satisfy the following interaction formelas.

For Inserts:

( )4/3 [ 4/3 ,3

For Bolts: (Verified for specific type bolt materials
T;SIl different for each grade.)

(h)* + (h)* < 1
where

T - Design Tension Load
S - Design Shear Load
T1 - Allowable Tension Load

S1 - Allowable Shear Load

|
|

|

|
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'J'- 4.7 Embedded Plates

;

Structural embedment plates are considered to be the responsibility of the
structural engineering group, they are, therefore, not within Cygna's scope of
support review. The allowable load capacities of embedment plates shall be
based on those given in Gibbs & Hill's specifications as listed below:

Specification No. 2323-SS-30, Structural Embedments, CPSES Units 1 and 2.

,-

Appendix 4 - Design Criteria for Embedded Plate Strips

Appendix 5 - Design Criteria for Embedded Large Steel Plates

4.8 Civil Anchor Bolts and Grouted-In Anchor Bolts

These anchor bolts are considered to be the responsibility of the
Civil / Structural engineering group, they are, therefore, not within Cygna's

( scope of support review. The allowable loads and spacing requirements shall
be as those given in the following Gibbs & Hill documents:

GTN-41315, Criteria for a Single Embedded Anchor Bolt Allowablee

Loads.

,

GTN-52949, Allowable Loads for Pipe Supports in Emergency and Faultede

Conditions.

GTN-57677, Test Procedure, Test Results and Allowable Load Criteria*

for 1-1/2" $-A193 Grouted-In Anchor Bolts.

GTN-62137, Embedded Civil Anchors.l e

i
!

O
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('
GTN-64940, Allowable Loads for Pipe Supports in Normal and Upset,( ) *

Conditions - Reactor Building.

4.9 Thru-Bolts

The design of thru-bolts'shall meet the allowable stress and design
requirements of subsection NF of the 1980 edition, including the Winter 1982
: addenda,,of the ASM B&PV Code, Section III, Division 1. In particular, the

l' design shall be ovaluated with respect to paragraphs NF-3225.1, NF-3225.2 and
NF-3324.6. The approximate stress limit factors given in Table NF-3225.2-1
shall be sp;, lied to the basic allowables in the evaluation of the different
service conditions. For bearing type joints subj ected to combined tension and
shear stresses, the following interaction equation shall be satisfied:

,

f2 f2
t v+ <1

where,

f = computed tensile stress, ksi
t

f = computed shear stress, ksiy

F = allowable tensile stress at temperature, ksitb
Fg = allowable shear stress at temperature, ksiy

The allowable tensile and shearing stress values shall be those derived from
the equations given in XVII-2461.1 and XVII-2461.2.

The spacing, pattern and loads of the thru-bolt arrangement shall be
transmitted to the appropriate Group for review. The design loads must be
safely carried by the structural concrete element without creating an
overstressed condition in the structural concrete element when stresses from
other applied loads are considered.

Texas Utilities Electric Company Page 18 of 19'
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[dt 5.0 AS-8UILT REVIEW AIS VERIFICATION
%

The final as-built dimensions, section properties and configurations of the
pipe support shall conform to the final design dimensions, section properties
and configurations within allowable tolerances. If the as-built support has

significant deviations from the final design, the as-built support shall be
reviewed in detail and/or re-analyzed to ensure its adequacy and
acceptability.-

6.0 EXHIBITS

Exhibit 3.1-1 Table of Applicable Code Updates by DCA, C_PSES

Exhibit 4.1-1 Spring Constants (Stiffness) of Pipe Supports

Exhibit 4.4-1 Allowable Stresses

Exhibit 4.4-2 Yield Strength
Exhibit 4.5-1 Allowable Loads for Expansion Anchors - Kwik-Bolt

Exhibit 4.5-2 Allowable Loads for Expansion Anchors - SuperKwik-Bolt

Exhibit 4.6-1 Allowable' Loads for Richmond Structural Connection Inserts

(Deleted)

|

|

|
I
|

|

| ,

Texas Utilities Electric Company Page 19 of 19 i! '

Comanche Peak Independent Assessment Program
'

4g , ****

i1111|||11||11111111111|||||1,

|

|

1

' ' -e .---e - , , . - . , _ , ,



p
b

.

[] EXHIBIT 3.1-1
u

TA8LE OF APPLICA8tE CODE UPDATES 8Y DCA, CPSES>

DCA No. Rev. ASME, Sect. III Code Paragraph Code Edition Addendum

3.6.1.k* Concrete Anchor N/A N/A10,186 -

11,308 3 NF-4721 1980 Wi nter,1980

12,451 1 Code Case 1644 (N71), Rev. 10 Code Case N/A

3.3.a(1)* Sect. II-Material 1974 Winter, 197412,789 -

Speci fication or later

XVII-2454(c) and 1977 Winter, 197913,037 -

Table XVII 2452.1-1
Wi nter,197813,016 3 NF-3321.1

_

---

Wi nter,197813,016 3 NF-3226.6 (deleted) --

Winter, 197813,016 3 NF-3226.5 (deleted) -

Winter, 197813,016 3 NF-3321.1-1(c)-1 (deleted) --

"

Winter, 198013,016 3 NF-3391.1 --

Winter, 198013,016 3 NF-3392.1 --

Wi nter,197813,016 3 XVII-2211 --

Winter,197813,016 3 Fig. XVII-211(c)-1 (deleted) --

Code Case N-249-2 Code Case N/A14,889 -

XVII-2462 1980 N/A15,183 -

16,383 1 Table NF-3324.5(a)-1 1980 Winter, 1982

3.6.1.1* Shim Material N/A N/A17,404 -

NF-3225.1, NF-3225.2 1980 Winter,198218,073 -

NF-3222.1(d) (1) 1980 Winter, 198218,073 -

NF-3322.2(d), NF-3324.6a 1980 Winter,198018,073 -

NF-3225.2-1 1980 Winter, 198218073 -

3.3.a.(6)(a)* Material A588 Code Case N/A18,318- -

Materials referenced to Winter 1974 1974 Winter 19748297 -

Addenda of ASME Code

Texas Utilities Electric Company
Comanche Peak Independent Assessment Program
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E1HIBIT 3.1-1 (continued)
/'~}

'

''
TABLE OF APPLICABLE CODE UPDATES BY DCA, CPSES

._ _

DCA No. Rev. ASME, Sect. III Code Paragraph Code Edition Addendum

9078 5 Add paragraph 7.1.13 to GAH N/A N/A
Specification 2323-MS-100.

'

Base Plate gaps.

11,193 2 3.6.1*, Class 3 component supports N/A N/A
classified to a higher class
7.3.d to G&H specification N/A N/A13,684 -

2323-MS-100. Clearance for axial
restraints.
7.1.14 to G8H specification N/A N/A14,188 -

2323-MS-100. Base metal
damage / defects.

Paragraph 7.3.c.ii to G&H N/A N/A17,433 -

specification 2323-MS-MS-100.
Gap tolerances.
Paragraph 7.3 to G&H specification N/A N/A17,472' -

2323-MS-100. Plumbness tolerance.
CPSES Proposed Revisions to MS-46A NA NA18,453 -

Note: An asterisk (*) indi:ates that the paragraph number referenced is
from Gibbs & Hill Specification 2323-MS-46A.

I

1

O
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EXHISIT 4.1-1('' y
'''

SPRING CONSTANTS (STIFFNESS) 0F PIPE SUPPORTS
(Application for Seismic and Thermal- Analyses)

1) Rigid Restraints
.,

Nomina'l Translational Rotational
Pipe Size Stiffness Stiffness

(i n .-) -Kt (ib./in.) Kr (in.-lb./ rad.)
.

5 7
Under 6 2 x 10 1 x 10

6 86 to 14 1 x 10 1 x 10
,

6Over 14 5 x-10 1 x 109
-

I

2) Mechanical Shock Arrestor

() Nominal
Pipe Size Rated Load Stiffness.

(in.) (lbs.) K (lbs./in.)'

't

5Under 2 1,000 1 x 10
.

52 to 6 3,000 2 x 10

58, 10, 12 10,000 3 x 10
6

| Over 12 35,000 1.35 x 10

.

|
t

Note: Stif fnesses shown here are obtained from the reference document,

Gibbs & Hill, Inc. Specification No. 2323-MS-200, Revision 3, Table
3.4-1.

:

|

.
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EXHIBIT 4.4-1

ALLOWABLE STRESSES

Load Case

Testing, Normal & Upset

Stress Value KSIII) Emergency Faulted
.

Tension 0.6 F (2) 21.6y
Shear 0.4 F 14.4y
Web Crippling 0.75 F ; Fa per ASME 27.0y

Appendix XVII-2213
Bending As per ASME 1.33 x Normal As per ASME Code,

Appendix XVII-2214 Allowable Section III, App. F

Bearing 0.9 F 32.4y
Bolts Allowable Te.ision per

Tension & Shear ASME Appendix XVII-2460

Anchor Bolt (See Exhibit 4.5-1)i
'

Welds (Fillet, Full or Per ASE III, NF

Partial Penetration) Table NF-3292.1-1
'

Combined Stress Per ASME Appendix XVII-2215

i Catalog Items Catalog Values 1.33 X Catalog 1.5 X Catalog
i Values (3) values (3)

Note: Allowable stresses are for designs based on room temperature. Appropriate reduction shall be applied
: for design at higher ambient temperature.

(1) Values shown are for SA36 steel.
(2) Also see Appendix XVII-2211(a) and (b) of ASME Code.
( 3) Or allowable values as specified by the manufacturer.

|
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EXHIBIT 4.4-2

YIELD STRENGTH, S , ksiy

Min. Illt. Yield Strength, ksi
Min. Yield Tensile (for metal tempe atures. *F. not to exceed

Product Specifi- Type or Strength Strength.
Form caticn No. Grade (ksi) (ksi) 100 200 300 400 500 600

i Plate, Bar SA-16(1) 36 58 36.0 '37.8 31.9 30.8 29.1 26.6-

& Shapes

Tb. Shp. A500-74(2) B 42 58 42.0 38.3 37.2 35.9 33.9 31.0

-Y

,

Notes:

(1) Values are taken from Table I-13.1, ASME B&PV Code, Section III, Div.1, Sub-Section NA (W75).

(2) Values are taken from Table 3, ASME Code Case 1644-6,

;

,

,

4

!

)
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ERHIBIT 4.5-1-s
] ) ALLOWABLE LOADS FOR EXPANSION" ANCHORS
' ' ' ' KWIK-BOLT

DESIGN ALLOWABLE TENSILE & SHEAR LOADS * (lbs.)

.

Factor of Safety FS = 4.0 *FS = 5.0~

Diameter- Embedment Tension Shear . Tension Shear

1/4" 1-1/8" 364 653 291 522

1-1/2" '556 653 44 5 522-

1-3/ 4" 675 653 540 522

2" 781 653 625- 522,

2-1/4" 827 653 662 522

2-1/2" 837 653 670 522

'

3/8" 1-5/8" 588 1276 471 1021

2" 756 1276 605 1021 ,

2-1/2" 975 1276 7 80 1021

3" 1075 1354 860 1083

3-1/2" 1150 1354 920 1083

4" 1187 1354 950 1083

4-1/2" 1200 1354 960 1083
.

1/2" 2-1/4" 1377 2079 1102 1663

2-3/4" 1800 2079 1440 1663

3-1/2" 2362 2079 1890 1663r
\- 4-1/2" 2806 2558 2245 2046

5-1/ 2" 3012 2558 2410 2046

6" 3075 2558 2460 2046

5/8" 2-3/4" 1650 2880 1320 2312

3-1/2" 2275 2890 1820 2312

4-1/2" 3000 2890 2400 2312

5-1/2" 3575 3359 2860 3087

6-1/ 2" 4000 3859 3200 3087

7-1/2" 4250 3859 3400 3087

,

i

* Anchor bolt allowables are based on a factor of safety equal to 5 and ff
i equal to 4000 psi in the review.

!
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t'3 EXHIBIT 4.5-1
-

(/ (continued)
ALLOWABLE LOADS FOR EXPANSION ANCHORSp'

KWIK-BOLT'

DESIGN ALLOWABLE TENSILE & SHEAR LOADS * .(lbs.)

Factor of Safety FS = 4.0 *FS = 5.0

Diameter Embedment Tension Shear Tension Shear

3/4" 3-1/4" 2537 4283 2030 3426*

4" 3350 4283 2680 3426
5" 4125 4283 3300 3426
6" 4500 4616 3600 3693
7" 5250 4616 4200 3693
8" 5750 4616 4600 3693
9" 5875 4616 4700 3693

*

1" 4-1/2" 4000 6719 3200 5375
5" 4725 6719 3780 5375
6" 5860 6719 4688 5375
7" 5860 6719 4688 5375
8" 5860 8622 4688 6898
9" 5860 8622 4688 6898

,

10" 5860 8622 4688 6898

1-1/4" 5-1/2" 5750 8920 4600 7136
6-1/2" 6775 8920 5420 7136'

7-1/2" 7775 8920 6220 7136
8-1/2" 8650 8920 6920 7136
9-1/2" 9450 8920 7560 7136

10-1/2" 10225 8920 8180 7136

.

* Anchor bolt allowables are based on a factor of safety equal to 5 and f[
equal to 4000 psi in the review.

,

|

|
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' g- s EXHIBIT 4.5-2

- ('''J- ALLOWABLE. LOADS FOR EXPANSION ANCHORS
SUPER KWIK-BOLT

DESIGN ALLOWABLE TENSILE & SHEAR LOADS * (lbs.)

Factor of Safety 'FS = 4.0 *FS = 5.0

Diameter Embedment Tension Shear Tension Shear

1/2" 3-1/4" 2496 2860 1997 2280
4-1/4" 3695 2860 2956 2280

"

5-1/4" 3641 2860 2913 2280
6-1/4" 3786 2860 3029 2280

1" 6-1/2" 8741 6884 6993 5507
J 8-1/ 2" 12452 6884 9962 5507

10-1/2" 12439 6884 9951 5507

1-1/4" 8-1/8" 10675 10369 8540 8295
10-5/8" 13420 10369 10736 8295
13-1/8" 16230 10369 12984 8295

,

O
i

.

I

i

i

Note: Refer to reference documents, Gibbs & Hill, Inc., Specification No.
2323-SS-30, Appendix 2, Pages 3 and 4, for these anchor bolt allowable
loads.

* Anchor bolt allowables are based on a factor of safety equal to 5 and ff
equal to 4000 psi in the review.

I
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Potontial
A (% , Finding!

Illilllililllllilllllllllllll! b Ort
\ G
I PFR No. 02 Revision No. 1

Observation No. PI-00-07 sheet 1 of 3

i Description

i The Fisher Controls main steam relief valves have not been qualified for the as-
built loads on the snubbers attached to the actuator,

l

I
Requirement
Cygna Review Criteria 84042-DC-1, Rev. 2, Section 4.6.5.e

Ov
1

Reference Documents

1. Gibbs & Hill Computer Output AB-1-23A, Rev. O.
2. Gibbs & Hill Computer Output AB-1-238, Rev. O.
3. Gibbs & Hill Computer Output AB-1-23C, Rev. O.
4. Gibbs & Hill Computer Output AB-1-23D, Rev. O.
5. Fisher Controls Company Seismic Qualification Report FQP-SA-1, G&H Rev.1.
6. Fisher Controls Company letter CVN-98M dated 12/6/79.
7. Fisher Controls Company letter dated 9/15/78.
8. Fisher Controls Company letter dated 10/4/78.
9. Gibbs & Hill letter GTN-27540 dated 6/8/78.

Entent
Aisolated Estensive Other (Specify)

O
Texas Utilities Liectric Company; 84042
Independent Assessment Program, Phase 3
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Potontial
'

Finding41 t i

. O
'""'"""""""""""" Report

02 Revision No. 1PFR No.

Observation No. PI-00-072 sheet 2 of 3

I Design impact

Excessive loads placed on the valve actuator by the snubbers may prevent the valve
from performing its intended function during a seismic event.

,

O
Potential Safety impact

Inability of the valve to function may lead to loss of system function.

OW\.G* wOriginated By Cognement Grow Leader Date

sIsfis

Approved By Project Engineer Date

0 0A C W > W WF/UY
Texas Utilittes Electricdompany; 84042
Independent Assessment Program Phase 3



Potcntial
AMi Findi'ng

O "'""***"" Report
N,3

PFR No. 02 Revision No. 1

observation No. PI-00-07 sheet 3 of 3

; 11 Senior Review

Yes No

Further Review Required X

Valid Observation X

Potential Safety Irnpact X

Comments

Per the July 9,1984 letter from L. M. Popplewell/TUGC0 to N. Williams /Cygna, TUGC0
had committed to evaluate valve qualification considering the latest as-built
snubber loads. This evaluation was to be performed by the valve vendor, Fisher
Controls, using the latest loads. In addition to the four Main Steam Relief valves,
TUGC0 included a review of all other valves supplied by Fisher Controls with similar
support configurations. Cygna's review of all valve specifications revealed that'

only the Fisher valve specifications had provisions for attaching supports to the
actuator. Therefore, TUGCO's review of all Fisher valves has accounted for any
plant wide implications of this finding.

I Per the October 2,1984 letter from L. M. Popplewell/TUGC0 to N. Williams /Cygna, all
main steam relief valves passed an operability test and no pipe support rewnrk was
required. ')ualification of the remaining valves required the upgrading of five
snubbers to a higher load capacity.

Based on TUGCO's fulfillment of their commitment to obtain the manufacturer's
certification of the valves ability to withstand the latest snubber loads, there is
no design or safety impact due to this finding at CPSES. Therefore this finding is
closed.

1

'
i . y 7

A /,

$f . $$f &f_

ANroved By Cognizant Senior Reviewer Date

I 111 Project Manager

Comments
i

1 | ff 7( A !/ $? Y
Q ano,ovevey F,oied Kn.ger '/ ~ / D.i."

Texas Utilities Electric Company; 84042
Independent Assessnent Program, Phase 3
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Observation
9( Record Review, i-

,""-O Attachment A
"

'

V
Checklist No. PI-01 through PI-09 Rulefon No. 1

Observation NoPI-00-01 shut
i of 2

Yes No

Valid Observation X

Closed X

Comments

1.0 Probable Cause
. -

Design Oversight.

2.0 Resolution

Furthsr review showed that for each of the individual points noted by Cygna,-

application of the proper SIF did not cause Code allowables to be exceeded.
However, due to the large percentage of errors and omissions found, Cygna
performed an expanded review to assess the impact of this observation on a more
generic basis. Since the imjority of the errors and omissions found in the
review of the systems within the original scope were related to tapered

O transition joints and Bonney Forge Fittings, Cygna concentrated the expanded
review in those two areas.

2.1 Tapere Transition Joints
,

A statistical sample of 32 Gibbs & Hill problems were randomly selected from a
list of 264 large bore stress problems. The results of this review are as
follows:

2.1.1 Over 1/3 of the equipment nozzles did not consider an SIF for a TTJ. In
response to this observation, Gibbs & Hill has evaluated each of the
nozzles noted in the expanded review. Based upon the results of that
evaluation, Gibbs & Hill reviewed all large bore equipment nozzles to
assess the impact of any neglected SIFs as noted in their letter GTN- '

69359 dated 8/17/84 Cygna has spot checked the calculations invoved
and concurs that there is no design impact.

bl Approvals

iOf5:%, .. J osse

'c* * ' c"e'" ~ ' c. afdx.J LQfe--- /efwjjyo. .
Gypj|-y;jjj,g ,;

, o ,, y,y5;geramt u.n.oor

O_ senior m view T..m g' 'g' / gg g jggo,,,
- ..,

Texas utiliti,es Electric Company; 84042 '

, . ,
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Obscrvation
9 L% i Record Review

(l """""""" Attachment A
v

Checklist No. pI-01 through PI-09 Revision No. 1

Observation NoPI-00-01 sheet 2 of 2

Yes No

Valid Observation X

Closed X

Comments

2.2 Bonney Forge Fittings

Gibbs & Hill provided C
Bonney Forge fittings (ygna with a list of all stress problems which containedi.e., weldolets, sockolets, sweepolets, etc.). From
this list of 200 problems Cygna randomly selected 36 for detailed review.
These problems contained $76 node points with branch connections, of which 95
were unique, i.e., requiring separate calculations.

The review results are as follows:

2.2.1 In problem AB-1-090, an SIF was not considered at the three
sweepolets. Application of the proper SIF did not result in any impact
on design.

2.2.2 l e. problem AB-1-610, the proper SIF of 1.75 was shown in the calculation
Consider,but an SIF of 1.5 was input to the ADLPIPE analysis.binder,

'- ation of an SIF of 1.75 does not cause Code allowables to be
exceeded.

2.2.3 In problem AB-1-610, a conservative SIF of 7.9 was shown in the
calculation binder, but an SIF of 1.5 was input to the AOLPIPE
analysis. To account for this error, the output stresses were correctly
multiplied by 7.9/1.5 in the calculation binder but this calculation
used the section modulus of the weldolets. Use of this section modulus
is not acceptable. Gibbs & Hill responded to this by presenting a
calculation which used the correct SIF of 4.05, based upon information
from Bonney Forge. These results show that the stresses at this
weldolet are below Code allowables.

Based on the above expanded reviews, this observation does not have any impact
on design or safety of CPSES and is considered closed.
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Observation
4( Record Reviewt .

(l ""'""""""""'"""

Attachment Av
Checklist No. PI-05, PI-06, PI-01, PI-08 Revielen No. 1

Observation No. PI-00-02 sheet 1 of 2

Yes No

Valid Observation A

closed X

Comments

1.0 Probable Cause

Gibbs & Hill Standard Practice.

2.0 Resolution
!

Gibbs & Hill provided Cygna with a list of all welded attachments in break
exclusion areas. Other than those already noted on the four Main Steam lines,
there were only two additional welded attachments in break exclusion zones:
FW-1-098-004-S62R (Stress Problem No. 1-108) and AF-1-017-002-S62R (Stress
Problem No.1-10C) . Cygna's evaluation of all the welded attachments in break

|
exclusion areas showed two instances in which the requirements of the FSAR were
not met. The first attachment, at MS-1-240-001-572X and MS-1-240-002-S72K, can

O be qualifled when the lower SAM loads explained in Observation PI-00-07 are
considered. The second, at MS-1-003-006-572R, can be qualified if the
conservatism of the CYLN0Z local stress calculation is considered. This
attachment configuration consists of a 50.27 inch by 3 inch pad which was
conservatively analyzed in the CYLN0Z program using a pad length of 12 inches
in order to satisfy CYLN0Z parameter requirements. Gibbs & Hill has rerun this
calculation using a pad size of 17.2 inches by 4.3 inches. As stated by Gibbs
& Hill:

,

"Though the increase from 3 to 4.3 inches is unconservative, the 43%
increase allows a circumferential dimension that is closer to reality,
though still approximately 66% small on the conservative side. The total
area of the pad used in the reanalysis is 4.3 x 17.2 = 74 in sq. The
actual area is 50.27(3) = 150 sq. in. The load then is still being
distributed on an area only one half of the real area which gives a
ficticiously high stress. This justifies the dimensional change."
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Observation I

g( , i Record Review
G ' " ' " " Attachment A i
v

)Checklist No. PI-05. PI-06. PI-07. PI-08 " ' ' ' ' ' ' " " * -
1 '

ob..r .ii.a No. * * * * ' ''Pr-oo-n? ? ?

Yes No

Valid Observation X

Closed X

Comments

The results of this reanalysis indicate an overstress of 1% still exists.
Gibbs & Hill provided the following response regarding the slight overstress:

"This could be alleviated by further increasing the longitudinal pad
dimension, but this is not advisable because the analysis should be kept,

as close to the real dimensions as possible. Another way to further
reduce the stress would be to combine the general and local stresses
acting at a point more precisely. ADLPIPE simply takes a vector sum of X
and Y bending moments whose resultant will be on some plane other than the
edges of the welded pad where CYLN0Z combines stresses. By combining the
stresses accurately at the points of interest (i.e. locations A, B, C, D

O of CYLN0Z) a significant reduction in stress can be realized, often
upwards of 20%."

Cygna agrees that additional conservatisms do exist in the use of the CYLN0Z
program results such that a refined analysis would provide acceptable
results. Since all welded attachments in break exclusion zones meet the
requirements of the CPSES FSAR, Cygna considers this observation closed based '

on the fact that there is no impact on the design or safety of CPSES.
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Observation '

M Record Reviewt i

o ' """"""''

Attachment AV
Checklist No. PI-05. PI-06. PI-07. PI-08 movision No. 1

O servation No. PI-00-07 sheet
i

of 3

Yes No

Valid Observation x

Closed x

Comments

1.0 Probable Cause

Failure to follow up the plan of action as outlined in Reference 3.9, Item 4,
when snubber loads . increased as a result of the as-built piping analysis. This
action required Gibbs & Hill to determine input forces to the valve actuator so
that Fisher would be able to perfom an analysis to assess valve operability.

2.0 Resolution

In reviewing the procedures for valve stem modeling and acceleration
requirements, Cygna determined that the Gibbs & Hill pipe stress analysts model
a valve as a rigid body with the actual weight at the center of gravity of the
valve / operator assembly. Cygna then reviewed the purchase specifications to

O. ensure that thq valve vendors are, in fact, required to furnish valves with
" rigid" (fg > 33 cps) extended structures. The results of this review are as
follows:

a. Main steam safety valves (2323-MS-007, Rev. 2): Paragraph 3.7.7.4d has
the 33 cps requirement.

b. Main steam isolation valves (2323-MS-0076, Rev. 2): OCA-2160, dated
7/24/78, adds allowable acceleration requirements (49 and 3g) and minimum
frequency requiremerits (33 cps).,

c. Main steam relief valves (2323-MS-0078, Rev. 2): There is no minimum
frequency requirement, although there are acceleration requTFements, in;

section 3.7.7.4

d. Component Cooling Water butterfly valves (2323-MS-002C, Rev. 2):
Paragraph 3.7.6.4e has the 33 cps requirement.

!
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Observation
Record Review4( , i

o 'c- - nu Attachment AD
Checklist No. PI-05, PI-06, PI-07, PI-08 Rowlelon No. 1

Observation No. PI-00-07 sheet 2 '' 3

Yes No

Valid Observation X

Closed X

Comments

Based on this review Cygna investigated the explanation for the lack of a
minimum frequency requirement for the Main Steam relief valves. Tnis
investigation revealed that, as a result of a meeting between Gibbs & Hill and
the valve vendor, Fisher Controls, all of the Main Steam relief valves have had
two orthogonal snubbers attached to the actuator. The need for the additional
supports was due to the low natural frequency of the yoke and actuator assembly
(24 Hz).

As indicated in Reference 3.9, Item 4, both Fisher and Gibbs & Hill recognized
the need to assure that the valve could withstand the loads transmitted from
the piping to the snubbers and still maintain operability. Gibbs & Hill did

O- transmit snubber loads from the original design analysis as evidenced by
References 3.7 and 3.8.

Discussions with the Gibbs & Hill special analysis group revealed that an
equipment qualification group had been formed at Comanche Peak which assumed
the responsibilities of seismic qualification that had previously been the
respo. sibility of Gibbs & Hill, New York.

,

I
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Observation
41 t i- Record Review

] " """ Attachment A

Checklist No. PI-05 PI-06. PI-07. P!-08 Rnision No. 1

Observellon No. PI-00-07 sheet 3 8' 3

Yes No

Velid Observation X

Closed X

Commente

i

This TUGC0 site group.was unable to produce any evidence that the later as-
.

i built loads were considered, even though a substantial increase existed. '

'

Further inquiries by Cygna revealed that the only other instance of " flexible"
supported valves were those covered by Gibbs & Hill Specification MS-600 (which
are also valves by Fisher). OCA No.15870 to MS-600 states, "For active valves
the vendor shall demonstrate operability, including the effect of the seismic

| restraints."

Due to the potential impact on safety, this observation has been raised to the
level of a potential finding report. (See PFR 02)

O .
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Observation
4L Record Review 't i .

q(./ numannanniminann Attachment A

Checklist No. p$.078 Revlelon No. 1

Observellon No. PS-01 sheet 1 of 1

Yes No

Valid Observation X

Closed X

Commente
.

1.0 Probable Cause

Design oversight.

2.0 Resolution

Based on TUGCO's response, dated June 8,1984, TUGC0 has fnund the observations
made by Cygna to be valid. TUGC0 has reanalyzed this support with Cygna's
comments incorporated and found that the frame needs strengthening at certain
j oints. Cygna has reviewed these calculations (Attachment EE to the referenced
letter) and found them acceptable. TUGC0 will issue Revision 6 of the support
drawing.

In the sample of 131 supports reviewed in Phase 3, this is only example Cygna
has found of a' calculational error with design impact. Based on this sarrple,
Cygna considers this an isolated case. Based on TUGCO's reanalysis and
redesign, Cygna considers the support acceptable and the observation closed.

O Approvale
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Observation
A L% i Record-

(-) lillilililillllllllilllll! Mil
GJ

Chw8uie, No. p3 069, PS-082, PS-099, PS-119 8 "ision No. * 1

snut i o, iCbservation No. PS-02 r,

%f 3c|@4orleina .. sy C.K. Wong !) C , % .L O m A5p Da,e
,

Revie=*d BY G. BJ orkman I21/hlO /T u j g | 2 | gf.Date

() '
'

L

1.0 Description

The stability of two Main Steam supports is maintained by providing horizontal
" bumper" frame members to limit the support horizontal movement to
approximately 1/8". There was no derivation of design load for these " bumper"
frame members, nor were tnere any design calculations. The remainder of the
support was designed properly.

2.0 Requirement

2.1 Gibbs and Hill, Inc., Specification 2323-MS-46A, Rev. 5, for the Comanche
Peak Steam Electric Station, paragraph 3.1.1.b, " Design and Engineering".

2.2 Good engineering practice.

3.0 Document Reference

3.1 TUGC0 ptpe support, MS-1-002-003-572R, Drawing Revision 4, Calculation
Revision 4.

3.2 TUGC0 pipe support, MS-1-004-003-S72R, Orawing Revision 4, Calculation
Revision 4

3.3 Document TSBR #121A, dated July 20, 1983

4.0 Potential Design Impact

Failure of the " bumper" frame members may prevent the support from performing
its intended function.

Attachment

A. Observation Record Review
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Obcorvation
A1 , i Record Review

"p Attachment A
O

'

Checklist No. General Reviolon No. 1

o n..rv.ii.n N .. Ps-os s n.. i .t t

Yes No

Valid Observation ' X

Clo s e d X L

Comments

1.0 Probable Cause

Use of engineering judgment, rather than calculations, to estimate effects.

2.0 Resolution

in their letter dated June 8,1984, item 32. TUGC0 has responded that their
designers use engineering judgement to determine if the eccentricity will have
a significant impact on weld design.

"In the majority of the calculation packages for hangers that have "C"
shaped weld groups, the engineer did not consider eccentricity becaJse the
stresses [were] low and/or a conservative approach was used in sizing the
weld".

,

Cygna has reviewed each "C" shaped weld in the 131 supports in Phase 3. While
adding in the eccentricity obviously increased the weld stress, in no case were
the stresses above the design allowable. Based on this, there is no design
impact on these supports. In their review, Cygna found instances where
appropriate calculations were done. In addition, Cygna also found instances
where the designers cbnservatively used only the two parallel legs of the weld
to check the' stresses.

Cygna found that the. maximum ratio of stress to allowable after including
eccentricity was 0.7. This further supports TUGCO's statement on the use of
judgment that stress levels were sufficiently small.

Based on this, Cygna considers the design of the 3-sided welds to be acceptable
and, therefore, this observation is considered closed.

.
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io Lt i Record '
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V

Checkleet No. General Revision No.- 1

Observation No. PS-08 sheet 1 of 1

Originated By C.K. Wong n k, [/ ( M3 Date (c j$g | Mp
Reviewed my G. BJorkman iMh\)(llIRf u[ D*'' i1 1|84-

' Q' i

i

1.0 Description

In supports designed by the CPSES Pipe Support Engineering (PSE) organization,
loads due to friction are neglected if the piping thermal movement is less than
1/16".

2.0 Requirement

2.1 Paragraph NF-3111 of the ASME Boiler and Pressure Vessel Code, Section
III, Subsection NF, " Loading Conditions."

3.0 Document Reference

TUGC0 Pipe Support Calculation CC-1-028-044-S33R, Rev. 2.

4.0 Potential Design Impact

Failure to consider all applied loads may result in the inability of the
support to perform its intended function.

. Attachment

A. Observation Record Review
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Observation
ALn i Record Review

jm smenennu Attachment AO,

Checklist No. DC-01-028 ' Revision No. 1

Observation No. DC-01-03 sheet 1 of 3

Yes No

Valid Observation X

Clo s e d X

Comments

1.0 Probable Cause

Failure to maintain a status of corrective action verification and accurate
audit files.

2.0 Resolution

The TUGC0 Audit Group (Dallas) had recently performed a review of TUGC0 audit
files and established a maqual Audit Finding Log which includes a status of all
audit findings. The audit records were updated to accurrately reflect the
status of corrective action of the following findings.

Audit No., Finding Status Reference Document

1 TCP-18 2 Closed Memo to TCP-18 file from Supervisor,
QA Services (6/5/84) - QXX-1866

.

TCP-18 3 Closed Memo to TCP-18 file from Supervisor,
QA Services (6/5/84)-QXX-1866

'

TCP-18 4 Closed Memo to TCP-18 file from Supervisor,
QA Services (6/5/84)-QXX-1866

TCP-32 1 Closed TUGC0 Audit Finding Log-Procedure
revised 7/21/82.

'

TCP-32 2 Closed TUGC0 Audit Finding Log-Review of
Indoctrination and Training via Audit.

| TCP-75.
,

|
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Observation
4L Record Reviewt i

" " " " " * " " " Attachment A
#

Checklist No. DC-01-02B Revision No. 1

Observation No. DC-01-03 sheet 2 of 3

Yes No

Valid Observation X

Closed X

Comments

Audit No. Finding Status Reference Document

TCP-32 3 Closed TUGC0 Audi t Finding Log-TXX-3497

TCP-32 4 Closed TUGC0 Audit Finding Log-Procedure revised.

TCP-43 1 Closed TUGC0 Audit Finding Log-closed via Audit
TCP-74

TCP-43 3,4,5 Open TUGC0 Audit Finding Log-Corrective Action
completed-awaiting QA verification

TCP-47 2,3 Closed TUGC0 Audit Finding Log-memo (10/22/82) from
QA Manager to J.B. George, QTN-563 (Also

'

refer to resolution of observation DC-01-02)

TCP-49 2 Closed TUGC0 Audit Finding Log-issued letter to G8H

TC P-49 3 Closed TUGC0 Audit Finding Log-QA verified file
update

TCP-49 4 Closed TUGC0 Audit Finding Log-QA accepted position
by Engineering

TCP-70 1 Closed Memo from QA Manager (8/4/83) to J. Merritt-
QTN-739

TCP-70 2 Closed Memo from QA Manager (8/4/83) to J. Merritt
QTN-739

Ill Approvals
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Observation
M Record Reviewi i

c3 imimmimmmmmm Attachment A,h
Checklist No. DC-01-02B Revision No. 1

Observation No. DC-01-03 sheet 3 of 3

Yes No

Valid Observation X

Closed X

Comments

As a result of Cygna's review of the formcl logging system established by TUGC0 QA
and the additional documentation which was not originally included in the TUGC0
audit files, adequate evidence exists indicating that corrective actions are being
properly implemented with subsequent verification by TUGCO. This observation is
considered closed.

O .
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mmmunininunn""' Attachment A ;

1

Checklist No. 0C-02-02B Revision No. 1

'
Observation No. 0C-02-01 sheet 1 of 1

Yes No

Valid Observation x

Closed X

Comments

1.0 Probable Cause

Records of GaH surveillance activities for the period 1973 to 1977 were not
maintained or retrievable.

2.0 Resolution

G&H was requested (reference Cygna letter 84042.007, 6/23/84) to produce
documentatfor. of surveillance activities between 1973 and 1977 G&H responded
(reference G8H letter GTN-69190, 6/29/84) to the Cygna request by submitting a
sample of surveillance reports for the years 1974 to 1977. Our review of these
surveillance reports disclosed that surveillances were not an integral part of
the G8H design control evaluation program prior to 1977, since they only
documented the quality assurance department's review of drawings,
specifications, and calculations. The GaH audits, by themselves, provided an
adequate means of verifying the implementation of the design control program.
This Observation is considered closed.

t
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Observation

C ; '"4 L t i Record Review
"""""" "- Attecnment A

NChecklist No. DC-02-02B Revision No.

Observation No. 0C-02-03 sheet 1 of 1
.

Yes No

Valid Observation X

Closed X

Comments

1.0 Probable Cause

Failure to follow procedure.

2.0 Resolution

G&H was requested (reference Cygna letter 84042.007,6/23/84) to confirm that
audit finding SA (Audit No. 9) was placed on the open audit findings list and
provide, in detail, the steps taken or remaining to be taken to resolve the
design reviewer's comments (the subject of audit finding SA). G&H responded to
the Cygna request (reference G&H letter GTN-69190, 6/29/84) by providing
documented evidence that the design reviewer's comments had in fact been:

'

incorporated and signed off by the design reviewer. l e apparent lack of
documentation was caused by the subject calculation having been revised and
renumbered. As a result of this, G&H QA closed the audit finding on 6/23/84.
Based on the sample reviewed, Cygna believes that this is an isolated
occurance. Therefore, this observation is closed.
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Independent Design
Review ChecklistL t i

""
PIPE STRESS

Main Steam Inside Containment
PI-01A. Cowell, M. Mani/L Weingar U app,,,,,J. Minichiello % CheckHat No.Reviewer

Problem No. AB-1-UUl; Hev. I Date 3/22/84
Sallefactory

item Yes No N/A Comments
,

1. System Boundaries
a. Check that all required branch lines are included. X

b. Check that, if system starts at a branch attachment
point, the attachmelt point is justified as an anchor.

Refer to Flow Diagrams and Cygna Criteria X-

84042-DC-1 Section 4.3.3.
.

2. Piping Classification
Check for consistency with Flow Diagrams and G&H X-

Piping Design Specification 2323-MS-200.
t

3. Design & Maximum Pressure
- Check for consistency with G&H Design Specification X Agrees with mechanical systems

1 2323-MS-200, Appendix 7. group operating modes summary in
calculation binder.

4. Thermal Loading,

j a. Maximum Temperature X

- Check for consistency with G&H Design Specification
2323-MS-200.

b. Check if Operational Modes Considered X Thermal Mode 4 with ambient temper-
- Refer to Appendix 8 in G8H Design Specification ature of 120 F not run.

2323-MS-200 OK - enveloped by other modes.

Sheet 1 of 14Texas Utilities Electric Company; 84042
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MMMIMMMIM
PIPE STRESS

Main Steam Inside Containment

Reviewer A. Cowell, M. Mani/L. Weingart ApproverJ. Minichiello Checklist No. PI-01

Problem No. AB-1-001; Rev. 1 Date 3/22/84 -

S atisfactory

item Yes No N/A Commente

32. Load Combination
Check for consistency with Cygna Criteria X The emergency condition does not-

84042-DC-1, Section 4.7 consider LOCA loads (unbroteni

loop). However, emergency combina-
tion is still satisfactory when
these loads are considered.
Eqa Max'o Allow Margin

8 8392 17500 52%
90 14461 21000 31%
9E 15553 31500 51%

* 9F 18726 42000 55%
10 15115 26250 42%
11 23395 43750 .47%

* Note: 9F meets emergency allow
ables with a margin of 41%. See4

'

Item 36 for local stress margins.

33. Equipment Nozzle Loads,

Refer to the equipment data noted in Appendix 4 to X-
,

Gall Specification 2323-MS-200
,

34. Valve Acceleration
Check against requirements in Cygna Criteria X-

84042-DC-1, Sect. 4.6.5.e.

Texas Utilities Electric Company; 84042 Sheet 13 of 14
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Main Steam Inside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-01

Problem No. AB-1-001; Rev.1 Date 3/22/84
Satisfactory

item Yes No N/A Comments

.

35. Flanges
Refer to NC/ND-3647 and check that flange X-

calculations include pipe load effects.

.

36. Welded Attachments
Check for consideration of local stresses at lugs X Eqn Margin (at attachment-

and stanchions, locations)
8 56.3%

- Refer to WRC Bulletins 107 and 198. 90 59.2%
9E 59.1%

^ 9F 60.5%
11 50.3%

4

37. Functional Capability
Check that piping retains dimensional stability X Faulted load combinations meet-

under all loadings (per NRC Standard Review Plan 3.9.3) emergency stress allowables. This,

ensures maintaining functional
capability as defined in the SRP.

i

l

Texas Utilities Electric Company; 84042 Sheet 14 of 14
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PIPE STRESS g

Main Steam Inside Containment

Reviewer A. Cowell, M. Mani/L. WeingMt Approver J. Minichiello @ Checklist No. PI-02

Problem No. AB-1-002; Rev. 1 Date 3/22/84
S atisfactory

item Yes No N/A Comments

1. System Boundaries
a. Check that all required branch lines are included. X

b. Check that, if system starts at a branch attachment
point, the attachment point is justified as an anchor.
- Refer to Flow Diagrams and Cygna Criteria X

84042-DC-1 Section 4.3.3.

2. Piping Classification
- Check for consistency with Flow Diagrams and G&H X

Piping Design Specification 2323-MS-200.
.

3. Design & Maximum Pressure
Check for consistency with G8H Design Specification X Agrees with mechanical systems-

2323-MS-200, Appendix 7. group operating modes summary in,

calculation binder.

.

4. Thermal Loading
a. Maximum Temperature X

- Check for consistency with G&H Design Specification
2323-MS-200.

b. Check if Operational Modes Considered X

- Refer to Appendix 8 in G8H Design Specification
2323-MS-200

l
Texas Utilities Electric Company; 84042 Sheet 1 of 14
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111141811111111111111111111111
PIPE STRESS ,

Main Steam Inside Containment-

neviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-02'

Problem No. AB-1-002; Rev. 1 Date 3/22/84
Satisfactory

: Item Yes No N/A Comments
1

"

32. Load Combination .

Check for consistency with Cygna Criteria X Eqn Max a Allow Margin-

84042-DC-1, Section 4.7 8 9067 17500 48%
90 12760 21000 39%
9E 14757 31500 53%.

*9F 18746 42000 55%

10 11709 26250 55%
11 19717 43750 55%

* Note: 9F meets emergency allow
ables with a margin of 40%.
These values do not include the

i effects of local stresses due to;

welded attachments. See Item 36
for results with local stress
effects.

33. Equipment Nozzle Loads
- Refer to the equipment data noted in Appendix 4 to X

G&H Specification 2323-MS-200.

34 Valve Acceleration'
Check against requirements in Cygna Design Criteria X-

84042-DC-1, Section 4.6.5.e.

Texas Utilities Electric Company; 84042 Sheet 13 of 14
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lilMMMIMitMM PW MRESS ,

Main Steam Inside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-02

Problem No. AB-1-002; Rev. 1 Date 3/22/84

Satisfactory

item Yes No N/A Comments

35. Flanges4

- Refer to NC/ND-3647 and check that flange X
'

calculations include pipe load effects.

36. Welded Attachments .

Check for consideration of local stresses at lugs X Eqn Margin-

and stanchions. 8 50.6%
Refer to WRC Bulletins 107 and 198, 93 48.7%-

9E 39.2%
9F 61.6%

11 57.6%

! 37. Functional Capability
Check that piping retains dimensional stability X Faulted load combinations meet-

under all loadings (per NRC Standard Review Plan 3.9.3) emergency stress allowables. This
ensures maintaining functional

,

| capability as defined in the SR.C.

Texas Utilities Electric Company; 84042 Sheet 14 of 14
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PIPE STRESS

M Main Steam Inside Containment

Reviewer A. Cowell, M. Mani/L. Weingk)t ApproverJ. Minichiello Q Checklist No. PI-03 ,

'
Problem No. AB-1-003; Rev.1 Date 3/22/84

Satisfactory
,

item Yes No N/A Comments

1. System Boundaries -

a. Check that all required branch lines are included. X

h. Check that, if system starts at a branch attachment
point, the attachment point is justified as an anchor.

Refer to Flow Diagrams and Cygna Criteria X-

84042-DC-1 Section 4.3.3.

2. Piping Classification
Check for consistency with Flow Diagrams and G&H X-

Piping Design Specification 2323-MS-200.

.

3. Design & Maximum Pressure
Check for consistency with GaH Design Specification X Agrees with mechanical systems-

2323-MS-200, Appendix 7. group operating modes summary in
calculation binder.

4. Thermal Loading
a. Maximum Temperature X

- Check for consistency with fi&H Design Specification
2323-MS-200

b. Check if Operational Modes Consi A red X'

Refer to Appendix 8 in G&H Design Specification-

2323-MS-2002

4
*

_

Texas Utilities Electric Company 84042 Sheet 1 of 14
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4L th Review Checklist .

|MMIMIMMMill
PIPE STRESS

Main Steam Inside Containnent

noviewer A. Cowe'1, M. Mani/L. Weingart ApproverJ. Minichiello CheckHet No. PI-03

Problem No. AB-1-003; Rev. 1 Date 3/22/84
Satisfactory

item Yes No N/A Commente
_

32. Load Combination
- Check for consistency with Cygna Criteria X Eqn Max o Allow Margin

84042-DC-1, Section 4.7. 8 8847 17500 49%
90 15543 21000 26%
9E 16111 . 31500 49%

*9F 19595 42000 53%
10 10627 26250 60%
11 18675 43750 57%
* Note: 9F meets emergency allow-

i ables with a margin of 38%.
See Item 36 for local stres's
margins.

-~

,

33. Equipment Nozzle Loads
i - Refer to the equipment data noted in Appendix 4 to X

G&H Specification 2323-MS-200.
-

,

34. Valve Acceleration
- Check against requirements in Cygna Criteria X

84042-DC-1, Section 4.6.5.e.

35. Flanges
- Refer to NC/ND-3647 and check that flange X

calculations include pipe load effects.j

4 Texas Utilities Electric Company; 84042 Sheet 13 of 14
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PIPE STRESS

Main Steam Inside Containment

noviewer A. Cowell, M. Mani/L. Weingart Approverd. Minichiello Checklist No. PI-03

Problem No. AB-1-003; Rev. 1 Date 3/22/84
S atisf actory

item Yes No N/A Commente

36. Welded Attachments,

Check for consideration of local stresses at lugs X MS-1-03-014-C72K pad dimensioni
-

and stanchions. (projected) used 16" instead of
- Refer to WRC Bulletins 107 and 198. 15.34". OK, since stress allowable

margins greater than 50%.
,

Eqn Margin,

8 53.1%
90 37.8%
9E 46.0%
9F .50.3%

11 71.9%

,

; 37. Functional Capability
Check that piping retains dimansional stability X Faulted load combinations meet'

-

under all loadings (per NRC Standard Review emergency stress allowables. This
ensures maintaining functional
capability as defined in the SRP.4

.

i

.
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PIPE STRESS

Main Steam Inside Containment

noviewer A. Cowell,r;. Mani/L. WeingarP Approver J. Minichiello g Checklist No. PI-04

Problem No. AB-1-004; Rev. 1 Date 3/22/84

S atisf actory

item Yes No N/A Comments

1. System Boundaries
a. Check that all required branch lines are included. X

b. Check that, if system starts at a branch attachment
point, the attachment point is justified as an anchor.

Refer to Flow Diagrams and Cygna Criteria X-

84042-DC-1 Section 4.3.3.

2. Piping Classification
Check for consistency with Flow Diagrams and G&H X-

Piping Design Specification 2323-MS-200. ,

|

|
|

| 3. Maximum Pressure
Check for consistency with G&H Design Specification X Agrees with the mechanical systems-

2323-MS-200, Appendix 7. group operating modes suennary in
calculation binder.

|

4. Thermal Loading -

! a. Maximum Temperature X

- Check for consistency with G&H Design Specification
2323-itS-200

|
!

\ -
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t ii Review ChecklistL
lillimimilmillmmital PIPE STRESS

i:

Main Steam Inside Containment

J. Minichiello Checklist No. PI-04Reviewer A. Cowell, M. Mani/L. Weingart app,,,,,

| Problem No. AB-1-004; Rev. 1 Date 3/22/84

Satisfactory

i item Yes No N/A Comments
_

;

b. Check stresses
- Satisfy Code equations (NC/ND-3600).

c. Check loads
.

' Consistent with input forces, piping layout-

i and restraint configuration.
,

32. Load Combination ,

Check for consistency with Cygna Criteria X Eqn Max a Allow Margin-

84042-DC-1, Section 4.7 8 '151 17500 48%.

90 16235 21000 23%

! 9E 17460 31500 45%
*9F 20075 42000 52%
10 14560 26250 45%
11 22285 43750 49%

* Note: 9F meets emergency allow-
ables with a margin of 36%.,

1 See item 36 for local stress
margins.

,

I
,

, ,

'
.

.

i
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PIPE STRESS ,

Main Steam Inside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello check;ist No. PI-04

Problem No. AB-1-004; Rev.1 Date 3/22/84
Satisfactory

item Yes No N/A Comments

36. Welded Attachments
- Check for consideration of local stresses at lugs X Eqn Margin

and stanchions. 8 53.1%
- R'.rer to WRC Bulletins 107 and 198. 9U 44.8%

9E .43.7%
9F 56.8%

11 66.8%
>

37. Functional Capability
Check that piping retains dimensional stability X Faulted load combinations meet-

under all loadings (per NRC Standard Review Plan 3.9.3 emergency stress allowables. This.

ensures maintaining functional
capability as defined in the SRP.

.

.

I

i
i
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h Main Steam Outside Containment

A. Cowell, M. Mani/L. Weing@ Approver J. Minichiello $r Checklist No. PI-05Reviewer
Date 3/22/84Problem No. AB-1-23A; Rev. 0 '

Satisfactory

item Yes No N/A Comments

1. System Boundaries
,

a. Check that all required ~ branch lines are included. X

b. Check that, if system starts at a branch attachment X

point, the attachment point is justified as an anchor.
Refer to Flow Diagrams and Cygna Criteria-

84042-DC-1 Section 4.3.3.
.

2. Piping Classification
Check for consistency with Flow Diagrams and G&H - X-

,

Piping Design Specification 2323-MS-200.:

i

'

3. Design & Maximum Pressure
Check for consistency with G8H Design Specification X The maximum design pressure is-

2323-MS-200, Appendix 7. 1185 psig (per Westinghouse). 1235
psig, the maximum operating
pressure and the highest set'

pressure for safety valves, was
used.

|
:

4. Thermal Loading
a. Maximum Temperature X Conforms with modes of oper-'

- Check for consistency with G&H Design Specification ation from Gibbs & Hill
, ,

2323-MS-200. interoffice memorandum, Ref. No.
MEAB-140, dated 6/28/82.'

:

Texas Utilities Electric Company; 84042 Sheet 1 of 19
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PIPE STRESS g

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/84
Satisfactory

item Yes No N/A Comments

b. Check if Operational Modes Considered X Considered modes at 100% load
Refer to Appendix 8 in G&H Design Specification and at upset condition.-

2323-MS-200
c. Check Equipment Nozzle Movements X Movement at moment restraint

- Refer to equipment drawings and check any hand acceptable. *
.

calculations.
d. Branch Attachment Point Movements X

Refer to thermal calculation computer output for-

run pipe.
Ensure that radial expansion of the run is included.-

'

5. Dynamic Loading
a. 1/2 SSE Spectra X Used 2% 1/2 SSE and 3% SSE curves
b. SSE Spectra X which is incorrect for the 8"

Check that the spectra for all pertinent branch piping. The mode shapes-

building elevations have been enveloped / printing in problem AB-1-23C)
interpolated that the proper damping indicate that the primary response
values have been selected. is in the 8" branch line. Using 1%

1/2 SSE and 2% SSE curves will
increase the 1/2 SSE by a maximum
of Ig and the SSE by 0.7 g in the
frequency range of 22-50 Hz. This
could effect the local stresses at'

weld attachments which haye low
margins to the allowable stress
(see Item 36).

'

See Observation PI-00-03.

|
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05
'

;

Problem No. AB-1-23A; Rev. O Date 3/22/ 84

Satisfactory

item Yes No N/A Comments

c. Turbine Stop Valve Closure X

Check that the appropriate time history forcing-

function has been properly applied (i.e., direction,
magnitude, and duration). Refer to Cygna
Criteria 84042-DC-1, Section 4.6.10,

6 Safety Valve Opening Loads
Check force calculation per Cygna X Although the analyst did not follow-

Criteria 84042-DC-1, Section 4.6.11. Gibbs & Hill analytical engineering
Check that worst case combination of valves X guide AEG-505, the force calcula--

blowing has been considered. tion is based on an acceptable
alternative method. '

The calculation of the DLF (page
30) did not consider the weight of
both discharges. This results in a

i 1.8% increase in DLF.
The attachments to the QA package
contain a telecon between Zahor-
sky / Crosby and Giden/Gibbs & Hill
dated 10/21/76 which states that
most A/E's assume a 60/40 discharge

'

imbalance. The Gibbs & Hill calcu-
<1ation assumes a 55/45 imbalance.
The net result of the above items
is:

.

Texas Utilities Electric Company; 84042 Sheet 3 of 19
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PIPE STRESS

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05

Prchlem No. AB-1-23A; Rev. O Date 3/22/84
'

Satisfactory

Item Yes No N/A Comments

a) A total force increase of
1.89% for each valve. There is
sufficient margin in pipe stress
and support loads,
b) A total imbalance increase
of 217%. This increase is taken
totally by the moment restraint and,

containment penetration, both of
which are designed for plastic
capacity.
The above two items have negligible
impact on main steam pipe stress
(= 400 psi increase).
All five safety valves were consi-
dered blowing simultaneously with-

I
out any documentation assuring that.

Gibbs & Hill Specification No.
2323-MS-200, Sect. 6.3.b1 had been
satis fi ed. Cygna calculation Al of
file 84042/5/F confirms that this

i is the worst case for support
i loads.

l
i

J
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/84
Satisfactory

item Yes No N/A Comments

7. LOCA
Check steam generator nozzle displacement input. X-

Assure that all three orthogonal directions have
been considered and properly combined. Review
for possible dynamic amplification.
Refer to Cygna Criteria 84042-DC-1, Section 4.6.12.-

8. Jet Impingement X No impacting jets.
- Check to assure that all applicable jets with their

appropriate signs have been considered. Assure that
both dynamic and static load factors have been

j properly applied.
;

- Refer to Cygna Criteria 84042-DC-1, Section 4.6.13.

9. Pipe Whip
- Check to assure that no unacceptable interactions X No interactions.

from other piping are present. -

- Refer to Cygna Criteria 84042-DC-1, Section 4.6.14
.

10 Seismic Anchor Movement
- Check movements to assure that proper buildings X

i have been considered. If piping passes between
buildings, check movements for proper phase.'

i

4
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello checklist No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/84
S atisf actory

item Yes No N/A Comments

11. Section Properties
a. Pipe 0D X

b. Pipe Wall Thickness X

c. Insulation Thickness and Weight X Weight of 24" Sch 80 cap is approx-
imately 145 lbs.plus insulation
weight. The weight used in the an-
alysis conservatively .taken as
350 1bs.
Weight of insulation is included
for safety valve discharge lines
(0.344 lbs/in), where no insulation

.

exists. This has a minor effect on
the analysis.

d. Weight of Contents X

- Refer to G8H Design Specification 2323-MS-200

12. Material Properties
a. Sc (Material Stress at Minimum Temperature) X

i b. Sh (Material Stress at Design Temperature) X

| c. Ec (Youngs Modulus at Minimum Temperature) X The "E" values used for 32"
d. Eh (Youngs Modulus at Design Temperature) X MS-1-01-1303-2 are for a steel'

| containing > 0.3% carbon; however,
SA155 KCF 70 contains 0.28% carbon.

Texas Utilities Electric Company; 84042 Sheet 6 of 19
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PIPE STRESS ,

i Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05

| Problem No. AB-1-23A; Rev. O Date . 3/22/84
,

Satisfactory

item Yes No N/A Comments

E for the line is 27.9 ksi. Thec
E used in the analysis is 29.9
ksi, resulting in stresses which
are 7% too high and displacements
which are 7% too low.

E f r T=571 F should be 25.9 ksi,hbut 26.9 ksi is used.
The above comments result in this
following increases:
Seismic-all results 3%
DW, RV - displacements 3%;

; and the following decreases:
TH, TAM - stress & loads 3.7%
SAM - Stress a loads 4.5%
Reference Cygna calculation
84042/5F Set AS. By comparison to
margins listed in Item 32, these
increases are acceptable.,

(Coefficient of Thermal Expansion) X; e. a
f. Poisson's ratio X

'

Refer ASME B&PV, Sec. III, Appendix I and Cygna-

Criteria DC-1, Sec. 4.5.5.

Texas Utilities Electric Company: 84042 Sheet 7 of 19
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/84
Satisfactory

item Yes No N/A Comments
-

13. Geometry
a. Computer Output Diagnostic Messages X

b. Element Data Table X

Check lengths, pipe properties, material proper-

ties, code specification, bend radii and angles.'
.

i c. Node Data Table X

Check for consistency with input and isometric.-

- Check for nodes between supports in same direction.
d. As-Built Tolerances X

- Check as built drawings versus Stress Report
isometrics.

14. Restraints
a. Location, Type, and Orientation X

- Check for agreement with isometric and support
detail drawing.;

i b. Tolerances X

- Check for agreement with isometric & hanger
details.

,

; c. Sti f f ness X Restraint at Node 2350 modeled with
Refer to Gali Design Specification 2323-MS-200, stiffness of 106 lbs/in.-

:

Table 3.4-1. Gibbs & Hill specification calls
for 5 x 106 lbs/in.

I Texas Utilities Electric Company; 84042 Sheet 8 of 19
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PIPE STRESS ,

Main Steam Outside Containment

rieviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello CheckHet No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/ 84

S atisfactory

item Yes No N/A Comments

Snubbers it nodes 2347 and 2500
modeled as infinitely rigid. Gibbs

& Hill Design Specification Ealls
for a stiffness of 1.35 x 10
lbs/in.
Moment restraint at nodes 1904 and
19029 modeled with an X-direction
restraint stiffness of 14,000
kips /in. The specified minimum
required stif fness is 7,000
kips /in. The actual stiffness for
the moment restraint is 22500,

kips /in (Ref. Gibbs & Hill Calc.
SSB-122C, Set 2). See Pipe Support
Checklists, Note 8

15. Valves
a. Location X

Check for agreement with isometric.-

b. Modeling X Weight of insulation not included
Refer to valve drawing and Cygna Criteria in the weights of the following-

84042-DC-1 Section 4.5.7. valves:
8" Control Valve
8" Gate Valve
32" Isolation Valve
See Observation PI-00-04.
The five safety valves have nu
insulation.

Texas Utilities Electric Company; 84042 Sheet 9 of 19
Independent Assessment Program, Phase 3
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello checklist No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/84
Satisfactory

item Yes No N/A Comments

Weight of drip pans on relief and
j safety valve discharge lines not

included (117 lbs/ pan). This ist

negligible compared with the weight
of the safety valve. Power relief
valves with flexible yoke is
modelled as a relatively stiff
element. OK due to restraint on
valve operator. However, as-built
1oads on: snubbers attached to

J operator are not transmitted to
| vendor for valve qualification.

See Observation PI-00-07.'

.

16. Fittings,

a. Location and Type X

Refer to Flow Diagrams and BRP's.-

b. Stress Intensification Factor (SIF) X The SIF's at the connection
Refer to ASME B&PV Sect. III, Subsection NC-3670, between the flange and the 8"-

and computer input. SR elbow on the safety valve
- Insure proper weld mismatch assumed (1/32" max.) discharge can be reduced from

for SIF's at butt welds. 3.196 to 2.33 (27%) by use of
- Check that as-built reducer angles are provided the flange correction factor.

if default SIF (2.0) is not used.

Texas Utilities Electric Company; 84042 Sheet 10 of 19
Independent Assessment Program, Phase 3
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di i i Review Checklist
j

''

PIPE STRESS ,.

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/84
)

Satisfactory

item Yes No N/A Comments

1 17. Weldolets, Sweepolets, Sockolets, etc.
a. Location X ,

Refer to isometric.-

b. Stress Intensification Factor (SIF) X No SIF was considered at the run
- Refer to Bonney Forge Bulletins IW-1-1981 and 775 end of the 4" sweepolet (Node 234)

: connection. Bonney Forge indicates
a minimum of 1.5 (as shown on page
116 of QA package).
See Observation PI-00-01.

,

A conservative SIF=1.53 was used at
the 2" sockolet connection on the
drip pot. The branch connection
equation in the Code allows use of
an SIF=1.0.

'

Incorrect SIF was considered at
branch end of 24" sweepolet to drip

'

pot (2.36 instead of 2.43 + 3%).
This is due to improper

: interpolation in -calculation (see
| page 13 of QA package).
;

18. Nozzle Flexibility X

,

- Check flexibility assumptions.
i - Refer to equipment drawings.
,

!
Texas utilities Electric Company; 84042 -Sheet 11 of 19
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PIPE STRESS
,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello CheckHet No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/84
Satisfactory

i

*

item Yes No N/A Comments

: 19. Penetrations & Sleeves
! a. Modeling X Flued head modeled as

Refer to Penetration Details, completely restrained anchor.
!

-

: b. Stress Intensification Factor (SIF) X SIF = 1.0. SIF for TTJ
- Check details to determine proper SIF. not considered..

See Observation PI-00-01.
c. Pipe Deflections X

Check that deflections do not cause interference.1
-

I

20. Mass Point Spacing
Check for adequacy to 33 Hz (seismic). X--

Check for adequacy to 100 Hz (stop valve closure). X-

21. Cut-off Frequency /No. of Modes
- Ensure that all modes up to 33 Hz were considered X The following modes below 33 Hz

; (seismic). are excluded by the ADLPIPE (Rev.
: - Ensure that all modes up to 100 Hz were considered X IC) program due to a maximum modal

(stop valve closure). displacement being less than 0.001",

' (SSE, 3%).
Mode Frequency (Hz) Direction

1 21.747 Z
3 28.220 X

4 29.998 Z

l

1

Texas Utilities Electric Con.pany; 84042 Sheet 12 of 19
; independent Assessment Program, Phase 3
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, H. Mani/L. Waingart Approver J. Minichiello Checktlet No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/84
Sallefactory

item Yes No N/A Comments

22. Damping
- - Check for compliance with Cygna Criteria X See comments under Item 5.

84042-0C-1, Section 4.6.5.b (seismic) or
Section 4.6.11.b (stop valve closure).

23. Modal Combination
| Check compliance with NRC Regulatory Cuide 1.92. X-

24. Gravity Output
a. Check displacements X

,

- Less than 0.1" a

b. Check stresses X See comments ander item 32.
Satisfy Code equations (NC/ND-3600),-

c. Check loads X

- Downward direction

i
' 25. Thermal Output

! a. Check displacements X.

- Less than 3" or consistent with temperature,
piping layout and restraint configuration.

b. Check stresses X See comments under item 32.
- Satisfy Code equations (NC/ND-3600).

Texas Utilities Electric Company; 84042 Sheet 13 of 19
Independent Assessment Program, Phase 3
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PIPE STRESS .

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05
Date 3/22/84Problem No. AB-1-23A; Rev. O

Satisfactory

item Yes No N/A Commente

c. Check loads X

- Consistent with temperature, piping layout and
restraint configuration.

.

26. Seismic Output
a. Check displacements X

- Less than 1" or consistent with spectra, mass
distribution, mode shapes, piping layout and
restraint configuration.

b. Check stresses X See Comments under Item 32.
- Satisfy Code equations (NC/ND-3600).

; c. Check loads X No inertia mass point at drip

- Consistent with spectra, mass distribution, pan on relief and safety valve
mode shapes, piping layout and restraint discharge lines, so no seismic
configuration. loads at nearby restraints. How-

ever thrust loads are the governing
load. Therefore there is no design
impact.

d. Check mass participation X

- Check that about 90% of total mass has been
included X di rection ~ = 36%

Y direction = 0*.
Z direction = 89%
See Observation PI-00-05.

,

Texas Utilities Electric Company; 84042 Sheet 14 of 19
Independent Assessment Program, Phase 3
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111841111118111111111184111111
PIPE STRESS

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05

Problem No. AB-1-23A; Rev. O pate 3/22/84
,

Satisfactory

item Yes No N/A Comments

27. SAH Output
a. Check displacements X

Consistent with input movements, piping layout,-

and restraint configuration.

b. Check stresses X See comments under Item 32.
'

- Satisfy Code equations (NC/ND-3600).
c. Check loads X

- Consistent with input movements, piping layout,
and restraint configuraticn.

28. Turbine Stop Valve Closure Output X

a. Check displacements
Less than 1" or consistent with input forcing-

function, mass distribution, piping layout and
restraint configuration.

b. Check stresses
- Satisfy Code equations (NC/ND-3600).

c. Check loads
, - Consistent with input forcing function,

mass distribution, piping layout and
restraint configuration.

I 29. Safety Valve Gpening Output .

a. Check displacements X

Less than 1" or consistent with ;aput forces,-

piping layout and restraint configuration.

Texas U'itities Electric Company; 84042 Sheet 15 of 19
Independent Assessment Program, Phase 3
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||1111111111111111111111111111
PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Meingart Approver J. Minichiello Checklist No. PI-05
Date 3/22/84Problem No. AB-1-23A; Rev. O

Satisfactory

ite m Yes No N/A Comments

b. Check stresses X No stress output for this

Satisfy Code equations (NC/ND-3600). load case.-

c. Check loads X The comments noted in Item 6
Consistent with input forces, piping layout will affect support loads, however,.-

and restraint configuration. as noted there,.effect is minor.

30. LOCA Output X

a. Check displacements
- Less than 1" or consistent with input displace-

ment, piping layout and restraint configuration.
b. Check stresses

- Satisfy Code equations (NC/ND-3600).
c. Check loads

- Consistent with ir.put forces, piping layout
and restraint configuration.

31. Jet Impingement Output X

j a. Check displacements
Less than 1" or consistent with input forces,-

piping layout and restraint configuration.
I b. Check stresses

Satisfy Code equations (NC/ND-3600),-

c. Check loads
Consistent with input forces, piping layout-

and restraint configuration.

Texas Utilities Electric Company; 84042 Sheet 16 of 19
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/84
Satisfactory

item Yes No N/A Comments

32. Load Combination'

- Check for consistency with Cygna Criteria X Eqn Max a Allow Margin
84042-0C-1, Section 4.7 8 6697 15000 55%

9U 16325 18000 9%
*9E/F 16325** 27000 40%
10 20763 22500 8%
11 27460 37550 27%

8 8769 17500 50%
9U 15813** 21000 25%

| *9E/F 21863** 31500 31%
In 21148 26250 19%4

11 29144 43750 33%

| * Note: 9F meets emergency allow-
ables.2

** Differs from value noted in QA |

package.
See Item 36 for local stress
ma rgi ns.

33. Equipment Nozzle Loads X
- Refer to the equipment data noted in Appendix 4 to

G8H Specification 2323-MS-200.

34. Valve Acceleration
Check against requirements in Cygna Criteria X Reference Cygna calculation-

48042/5/F Set A6.
84042-DC-1, Section 4.6.5.e.

,

Texas Utilitie:; Electric Company; 84042 Sheet 17 of 19
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; 111|||181111111111111111111111
PIPE STRESS

! Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-05

Problem No. AB-1-23A; Rev. O Date 3/22/84
Satisfactory .

Item Yes No N/A Comments

35. Flanges
- Refer to NC/ND-3647 and check that flange X Used fr-3658 of the later Code,

calculations include pipe load effects, which was also used in original
flange study.
Maximum loads . are not at. node'
23581, but 2354 Increase in load
= 20%, however, present ratio = .4,
therefore, desf ori is okay.

36. Welded Attachments
Check for consideration of local stresses at lugs X Eqn. 11 (all supports) stresses-

and stanchions, were obtained by summing Eqn. 8 and
Refer to WRC Bulletins 107 and 198. Eqn. 10 stresses.-

Eqn Margin
8 50.6%
9U 49.5%
9E 12.5%
9F 64.7%

11 30.0%
:
i

37. Functional Capabil'ity ,

Check that piping retains dimensional stability X Faulted load combinations meet-
,

under all loadings (per NRC Standard. Review Plan 3.9.3) e,nergency stress allowables. This'
.

ensures maintaining functional
capability as defined in the SRP.

1 Texas Utilities Electric Company; 84042 Sheet 18 of 19
| Independent Assessment Program, Phase 3
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111111144441111111111111111111 PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello checkslet No. PI-05

Problem No. AB-1-23A; Rev. O Date ' 3/22/84

Satisfactory

item Yes No N/A Commente

38. Break Exclusion Criteria
Check that stress levels meet the criteria in X Local stresses not included in-

MEB-BTP 3-1 in piping between M-S penetration stress check,

and moment restraint. See Observation PI-00-02.

|

|

|
-

,

|

|

l
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PIPE STRESSj 3

| Main Steam Outside Containment

| A. Cowell, M. Mani/L. WeinNt Approver J. Minichiello y Checklist No. PI-06Reviewer
Date 3/22/84'

; Problem No. AB-1-238; Rev. 0
| Sallatsetory

item Yes No N/A Comments

1. System Boundaries
a. Check that all required branch lines -are included. X

,

b. Check that, if system starts at a branch attachment X

point, the attachment point is justified as an anchor.
- Refer to Flow Diagrams and Cygna Criteria .

84042-DC-1 Section 4.3.3.

2. Piping Classification
,

Check for consistency with Flow Diagrams and G8H X-

i Piping Design Specification 2323-MS-200.

. 3. Design & Maximum Pressure
! Check for consistency with G&H Design Specification X The maximum design pressure of-

2323-MS-200, Appendix 7. 1185 psig agrees with the value,

supplied by Westinghouse.
The maximum operating pressure used

.

in the antlysis was 1235 psi, the

! highest set pressure for the safety
j valves.

4. Thermal Loading
a. Maximum Temperature X Conforms with modes of operation in

- Check for c.onsistency with GAH Design Specification Gibbs & Hill interoffice memorandum,

2323-MS-200. Ref. No. MEAB-140, dated 6/28/82.

Texas Utilities Electric Company; 84042 Sheet 1 of 16
independent Assessrnent Program, Phase 3
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PIPE STRESS ,

Main Steam Outside Containment

novlewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello checkilet No. PI-06

Problem No. AB-1-238; Rev. O Date 3/22/84
Satisfactory

item Yes No N/A Commente

b. Check if Operational Modes Considered X Considered modes at 100% load
- Refer to Appendix 8 in G&H Design Specification and at upset condition.

2323-MS-200
c. Check Equipment Nozzle Movements

j Refer to equipment drawings and check any hand X Thermal dispiacements applied-

' calculations, at Node 14 (end of moment
d. Branch Attachment Point Movements restraint) not documented in

4

Refer to thermal calculation computer output for X QA package. Cygna verifiedj -

run pipe. the value by reviewing problem'

- Ensure that radial expansion of the run is included. AB-1-100.

5. Dynamic Loading
a. 1/2 SSE Spectra X Used 2% 1/2 SSE and 3% SSE curves
b. SSE Spectra X which is incorrect for the 8"

- Check that the spectra for all pertinent bran n piping. The mode sha
building elevations have been enveloped / printed in problem AB-1-23C) pes
interpolated and that the proper damping indicated that the primary response
values have beem selected. is in the 8" branch line. Using

1% 1/2 SSE and 2% SSE curves will
increase the 1/2 SSE by a maximum
of 19 and the SSE by 0.7 g in the

,

frequency range of 22-50 Hz. This
could affect the local stresses at

! weld attachments which have low
margins to the allowable stress'

(Item 36).
; See Observation PI-00-03.
!

l
i

{ Texas Utilities Electric Company; 84042 Sheet 2 of 16
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mens
PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mant/L. Weingart Approver J. Minichiello Checklist No. PI-06

Problem No. AB-1-238; Rev. O Date 3/22/84
Satisfactory

iten Yes No 64/A Comments

|
,

c. Turbine Stop Valve Closure X

Check that the appropriate time historyj -

forcing function has been properly applied
(i .e., direction, magnitude, and duration).
Refer to Cygna Criteria 84042-DC-1, Section 4.6.10. .

. 6. Safety Valve Opening Loads
'

Check force calculation per Cygna X See comments on Checklist No. PI-!
-

.

Criteria 84042-DC-1, Section 4.6.11. 05, under Item 6. Note that impact
! Check that worst case combination of X on main steam pipe stress is small-

valves blowing has been considered. (400 psi).

7. LOCA
Check steam generator nozzle displacement input. X-

Assure that all three orthogonal directions have
! been considered and properly combined. Review
! for possible dynamic amplification.
i - Refer to Cygna Criteria 84042-DC-1, Section 4.6.12.

i
' 8. Jet Impingenent X No impacting jets.

*

Check to assure that all applicable jets with their4 -

appropriate signs have been considered. Assure that.

both dynamic and static load factors have been'

properly applied.'

Refer to Cygna Criteria 84042-DC-1, Section 4.6.13-

Texas Utilities Electric Company; 84042 Sheet 3 of 16
Independent Assessment Program. Phase 3
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PIPE STRESS ,

Main Steam Outside Containmenti

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. -PI-06

Problem No. AB-1-23B; Rev. O Date 3/22/84
Satisfactory

item Yes No N/A Comments

9. Pipe Whip
Check to assure that no unacceptable interactions X No interactions,-

from other piping are present.
Refer to Cygna Criteria 84042-DC-1, Section 4.6.14.-

10. Seismic Anchor Movementi

Check movements to assure that proper buildings X-

i have been considered. If piping passes between
buildings, check movements for proper phase. ,

i

11. Section Properties
! a. Pipe OD X

| b. Pipe Wall Thickness X

. c. Insulation Thickness and Weight X Insulation weight included for
i safety valve discharge lines; no

j insulation exists. See Checklist
'

j PI-05, Item 11.
'

! d. Weight of Contents
Refer to G&H Design Specification 2323-MS-200. X

|
-

12. Material Properties
a. Sc (Material Allowable Stress at Minimum Temperature) X

,

i b. Sh (Material Allowable Stress at Design Temperature) X

c. Ec (Young's Modulus at Minimum Temperature) X The "E" values used for 32"

Texas Utilities Electric Company; 84042 Sheet 4 of 16
| Independent Assessment Program, Phase 3
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PIPE STRESS
; ,

j Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-06
,

Problem No. AB-1-23B; Rev. O Date 3/22/84;

S allefactory

item Yes No N/A Commente ,

d. Eh (Youngs Modulous at Design Temperature) X MS-1-01-1303-2 are for a steel
containing > 0.3% carbon; however,
SA155 KCF 70 contains 0.28% carbon.
E for 32" MS-1-02-1303-2 1s 27.9c
ksi. The E used in the analysisc
is 29.9 ksi

.

E for T=571 F should be 25.9 ksi,nbut 26.9 ksi is used.

! The above comments result in the
! following increases:

Seismic - All results 3%
DW, RV - Displacements 3%
and the following decreases:
TH, TAM - Stress & Loads 3.7%
SAM - Stress & Loads 4.5%

!
Reference Cygna calculation
84042/5F Set AS. These increases'

have minimal effect when compared
against the margins in Item 32.

(Coef ficient of Thermal Expansion) Xe. a
! f. Poisson's rati~o X

,

- Refer ASME BAPV, Sec. III, Appendix I and
Cygna Criteria DC-1, Sec. 4.5.5.'

I

Texas Utilities Electric Company; 84042 Sheet 5 of 16
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PIPE STRESS :

Main Steam Outside Containment

noviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-06
Date 3/22/84

'

Problem No. AB-1-238; Rev. O
Setlefactory

item Yes No N/A Commente

13. Geometry
a. Computer Output Diagnostic Messages X

'

b. Element Data Table X

- Check lengths, pipe properties, material proper
ties, code specification, bend radii and angles.

c. Node Data Table X
'

Check for consistency with input and isometric.-

Check for nodes between supports in same direction.-

d. As-Built Tolerances X

- Check as built drawings versus Stress Report
isomet rics.

14. Restraints
a. Location, Type, and Orientation X

Check for agreement with isometric and support-

detail drawing.

b. Tolerances X

- Check for agreement with isometric and hanger
details.

-

c. Stiffness X Restraint at Node 1011 modeled with
Refer to G&H Design Specification 2323-MS-200, a stiffness of lo lbs/in. Gibbs & Is

-

Table 3.4-1. Hill specification calls for S x
106 lbs/in.

.

Texas Utilities Electric Company; 84042 Sheet 6 of 16
Independent Assessment Program, Phase 3

_ _ - _ _ _ _ _ _ _ . __ --



. _ - _ . . _. . - . _ _ -. - . -

O O O -

Indepdndent Design
; ahL Review Checklisti i

PTPF TMFtt

Main 9tpam nutcide rnntainment

teviewer A. Cowell, M. Mani/L. Weingart APP'***' J. Mini chiello Checkt:st No. PI-06
pate

Problem No. AB-1-238; Rev. O 3/22/84
' ~

8stlefactory

item Yes No N/A Comments

Snubbers at nodes 107 and 307 mo-
] deled as infinitely rigid. Gibbs &

Hill design specification calls for
a stiffness of 1.35 x 106 lbs/in.

.

Homent restraint at nodes 2315 and
2325 modeled with an X-direction
restraint stiffness of 14,000'

kips /in. The specified minimum
I required sti ffness is 7,000

kips /in. The actual stiffness for
i the moment restraint is 22500
i kips /in (Ref. Giobs & Hill Calc.
j SSB-122C, Set 2). These dif fer-

ences in st.iffness do not impact'

design.! i

| See Pipe Support Checklist Hote 8.

!
| 15. Valves
: a. Location X

| - Check for agreement with isometric.
j b. Modeling Weight of drip pans on safety
; - Refer to valve drawing and Cygna Criteria valve discharge lines not
! 84042-DC-1 Section 4.5.7. considered (117 lbs/ pen), but is

negligible.
;

I
j _

j Texas Utilities Electric Company; 84042 Sheet 7 of 16
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PIPE STRESS ,

Main Steam Outside Containment
|

| Ceviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-06

Problem No. AB-1-23B; Rev. O Date 3/22/84
Satisfactory

item Yes No N/A Comments

Power relief valve with flexible
yoke modeled as a relatively stiff
element. OK due to restraints on
valve operator. However, as-built

' loads on snubbers attached to oper-4

'

ator not transmitted to vendor for
valve qualification.

| See Observation PI-00-07.

' 16. Fittings
a. Location and Type X

Refer to Flow Diagrams and BRP's.-
!

; b. Stress Intensification Factor (SIF) X The flange correction factor was
Refer to ASME B&PV Sect. III, Subsection NC-3670, used at the wrong end of the 8"j -

!,

and computer input, elbow on the safety valve discharge
Insure proper weld mismatch assumed (1/32" max.) lines. The SIF at the end not-

: for SIF's at butt welds, welded to the flange should be in
I - Check that as-built reducer angles are provided creased from 2.33 to 3.196 (37%).

if default SIF (2.0) is not used. The SIF at the end welded to the'

flange can be decreased from 3.196 to
2.33 (27%). This has no design impact

i since end of the elbow is a free end
; with negligible stresses.

,

Texas Utilities Electric Company; 84042 Sheet 8 of 16
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PIPE STRESS ,

Main Steam Outside Containment

ceview.c A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-06

Problem No. AB-1-23B; Rev. O Date 3/22/84 ,

Satisfactory

item fes No N/A Commente

17. Weldolets
a. Location X

Refer to isometric.-

b. Stress Intensification Factor (SIF) X A . conservative SIF=3.93 was used
Refer to fsonney Forge Bulletins IW-1-1981 and 775. at the 24" sweepolet (Node 9). The-

correct SIF is 3.76 (47. increase).

18 Nozzle Flexibility X

- Check flexibility assumptions.
- Refer to equipment drawings.

19. Penetrations & Sleeves
a. Modeling X Flued head modeled as

-Refer to Penetration Details, completely restrained anchor. .

b. Stress Intensification Factor (SIF) X SIF = 1.0. SIF for TTJ
-Check details to determine proper SIF. not considered in analysis.

See (bservation PI-00-01.
c. Pipe Deflections X

Check that deflections do not cause interference.-

20. Mass Point Spacing.

!
- Check for adequacy to 33 Hz (seismic). X

Check for adequacy to 100 14z (stop valve closure). X*
-

|
!

Texas Utilities Electric Company; 84042 Sheet 9 of 16,
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Independent Design

dUt Review Checklisti

PIPE STRESS .,

Main Steam Outside Containment

ceviewer A. Ccwell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-06
a

Problem No. AB-1-238; Rev. O Date 3/22/84
S atisfactory

item Yes No N/A Comments
i

21. Cut-off Frequency /No. of Modes
i; Ensure that all nodes up to 33 Hz were considered X The following modes below 33 Hz-

(seismic). are excluded by the ADLPIPE (Rev.
- Ensure that all modes up to 100 Hz were considered X IC) program due to a maximum modal

'

(stop valve closure). displacement bein9 less than1

O.001":
Mode Frequency (Hz) Direction

3 29.898 X'

| 4 31.767 Y, Z

22. Damping
- Check for compliance with Cygna Criteria X See connents under Item S.

84042-DC-1, Section 4.6.5.b (seismic) or
Section 4.6.ll.b (stop valve closure).

! 23. Hodal Combination
Check compliance with NRC Regulatory Guide 1.92. Xj -

i

i

24 Gravity Output
a. Check displacements X

Less than 0.1"-

; b. Check stresses X See comments under Item 32.
' - Satisfy Code equations (NC/ND-3600).
,

c. Check loads X

- Downward direction

Texas Utilities Electric Company; 84042 Sheet 10 of 16
Independent Assessment Prograrn, Phase 3
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PIPE STRESS ,

Main Steam Outside Containment
,

teviewer /.. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-06
Date 3/22/84Problem No. AB-1-23B; Rev. O

Satisfactory

item Yes No N/A Comments

25. Thermal Output
a. Check displacements X

- Less than 3" or consistent with temperature,
; piping layout and restraint configuration.

b. Check stresses X See comments under item 32.
- Satisfy Code equations (NC/ND-3600).

c. Check loads X

- Consistent with temperature, piping layout and
restraint configuration.

| 26. Seismic Output
a. Check displacements X

- Less than 1" or consistent with spectra, mass
distribution, mode shapes, piping layout and

i restraint configuration.

b. Check stresses X See comments under item 32.
Satisfy Code equations (NC/ND-3600).-

c. Check loads X No inertia mass point at drip
Consistent with spectra, mass distribution, pan on relief and safety-

mode shapes, piping layout and restraint valve discharge lines, so no
configuration. seismic loads (negligible impact

since mass is small).,

d. Check mass participation X X-direction 50%

- Check that about 90% of total mass has been Y-direction 0%

included Z-direction 90%
See Observation PI-00-05.

Texas Utilities Electric Company; 84042 Sheet 11 of 16
Independent Assessment Program, Phase 3
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4L Review Checklistt i
| .

PIPE STRESS
.~ .

| ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello checklist No. PI-06
,

| Problem No. AB-1-23B; Rev. O Date 3/22/84

|
Satisfactory

item Yes No N/A l Comments
f
|

27. SAM Output,

a. Check displacements X'

Consistent with input movements, piping layout,-

and restraint configuration.

b. Check stresses X See Load Combination (Item 32).
Satisfy Code equations (NC/ND-3600).| -

c. Check loads X

Consistent with input movements, piping layout,-

and restraint configuration.
;

i 28. Turbine Stop Valve Closure Output X

a. Check displacements
Less than 1" or consistent with input forcing-

;

function, mass distribution, piping layout and'

| restraint configuration.

! b. Check stresses
: - Satisfy Code equations (NC/ND-3600).
! c. Check loads
! - Consistent with input forcing function,

'mass distribution, piping layout and
restraint configuration.

:
i

I

!

Texas Utilities Electric Company; 84042 Sheet 12 of 16
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========= PIPE STRESS ,

Main Steam Outside Containment i

Cowlewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-06
Date 3/22/84Problem No. AB-1-238; Rev. O

Satisfactory

item Yes No N/A Comments

29. Safety Val'.e Opening Output
a. Check displacements X

Less than 1" or consistent with inppt forces,
|

-

piping layout and restraint configuration.
X No stress output for this loadb. Check stresses

Satisfy Code equations (NC/ND-3600). case; see Load Combination
-

c. Check loads X (Item 32).
Consistent with input forces, piping layout The comments noted in Item 6 )-

and restraint configuration. will affect support loads, However, .|
impact will be minor.

)
X30. LOCA Output

a. Check displacements
- Less than 1" or consistent with input displace-

ment, piping layout and restraint configuration.
b. Check stresses

Satisfy Cede equations (NC/ND-3600).-

c. Check loads
Consistent with input forces, piping layout-

and restraint configuration.
!

.

X31. Jet Impingement Output
a. Check displacements

Less than 1" or consistent with input forces,-
'

piping layout and restraint configuration.

Texas Utilities Electric Company; 84042 Sheet 13 of 16
Independant Assessment Program, Phase 3
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' '

PIPE STRESS ,

i Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-06
! Problem No. AB-1-238; Rev. O Date 3/22/84

Setlefactory

item Yes No M/A Comments

!
b. Check stresses,

Satisfy Code equations (NC/ND-3600).-
.

! c. Check loads
Consistent with input forces, piping layout-

j and restraint configuration. .

!

32. Load Combination
i - Check for consistency with Cygna Criteria X Eqn hx a Allow M rgin

84042-DC-1, Section 4.7 8 8455 17500 52%-

90 .14518** 21000 31%

*9E/F 15570** 31500 51%

j 10 20205 26250 23%
11 27878** 43750 36%

i 8 6636** 15000 56%
! 90 16315 18000 9%

*9E/F 12367** 27000 S4%
10 22085 22500 2%
11 28720 37500 23%

* Note: 9F meets emergency allow-
ables,

**Different values than those shown
i

in QA package.
,

See item 36 for local stress;
j margins.
1

i

i

Texas Utilities Electric Company; 84042 Sheet 14 of 16
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PIPE STRESS ,

! Main Steam Outside Containment

| Reviewer A. Cowell, H. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-06
Date 3/22/84Problem No. AB-1-238; Rev. O

Satisfactory

item Yes No N/A Comments

| Emergency / faulted combination does
not include safety valves blowing
loads.

! See Observation PI-06-02.
;

.

I 33. Equipment Nozzle Loads X

i - Refer to the equipment data noted in Appendix 4 to
| GaH Specification 2323-MS-200.

,

34. Valve Acceleration
| Check against requirements in Cygna Criteria X Reference Cygna calculation ,-
,

j 84042/5/F Set A6. -

j 84042-DC-1, Section 4.6.5.e.
!

35. Flanges
Refer to NC/ND-3647 and check that flange X Used NC-3658 of the later Code,i

-

calculations include pipe load effects. which was also used in original
flange study.

4

Maximum inlet flange loads do not
occur at node 2002, but rather 3002
(2% difference). Present ratio to

i allowable = 0.17; OK.

i

T xas Utilities Electric Company; 84042 Sheet 15 of 16
: Independent Assessment Program, Phase 3
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t i Review Checklist4L '

PTPF STRFtt e

Main Steam Outside Containment
teviewer A. Cowell, M. Mani/L. Weingart ^80'*'''d. Mi nichi ello Ch*Ckl888 N*- PI-06

Problem No. AB-1-238; Rev. O Date 3/22/84
Satisfactory

item Yes No N/A Comments

'

36 Welded Attachments
- Check for consideration of local stresses at lugs X Did not combine loads from MS-1-

and stanchions. 240-001-572K and MS-1-240-002-S72K
- Refer to WRC Bulletins 107 and 198. at welded attachment.

! See Observation PI-06-01.
Eqn.11 (all supports) stresses
were obtained by summing Eqn. 8 and
Eqn. 10 stresses.

.
Eqn Margin

! 8 51.1%
90 49.6%

j 9E 15.1%
9F 64.8 %

11 1.0%
.,

37. Functional Capability
Check that piping retains dimensional stability X Faulted load combinations meet-

under all loadings (per NRC Standard Review Plan 3.9.3), emergency stress allowables. This
i ensures maintaining functional .

capability as defined in the SRP.

38 Break Exclusion Criteria
! Check that stress levels meet the criteria in X Local stresses not included in-

MEB-BTP 3-1 in piping between M-S penetration stress check.
and moment restraint. See Observation PI-00-02.

_ _ .

Texas Utilities Electric Company; 84042 Sheet 16 of 16
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aggg,,

PIPE STRESS ,

Main Steam Outside Containment

fieviewer A. Cowell, M. Mant /L. Weingart Approver J. Minichiello Checklist No. pl.07

Date 3/22/84Problem No. AB-1-023C; Rev. O
S atisf actory

item Yes No N/A Comments
I

!

4 Thermal Loading
. a. Maximum Temperature X Conforms with modes of opera-
' - Check for consistency with Gall Design Specification tion in Gibbs & Hill interoffice

| 2323-MS-200 memorandum, Ref. No. MEAB-140,
dated 6/28/82.

b. Check if Operational Modes Considered X Considered modes at 100% load
,

! Refer to Appendix 8 in G8H Design Specification and at upset condition.-

2323-MS-200
c. Check Equipment Nozzle Movements X The thermal rotations at -

;-
- Refer to equipment drawings and check any hand Node 910 on page 13 of the

cal cul ations . QA package are given in degrees
rather than radians as the
anchor movement table implies.
The analysis uses the correct

values (Ref. Stress Problem
1-100),

d. Branch Attachment Point Movements (if applicable) X

Refer to thermal calculation computer output for-

run pipe.
Ensure that radial expansion of the run is included,-

5 Dynamic Loadingi

Ia. 1/2 SSE Spectra X Used 2% /2 SSE and 3% SSE curves
i

.

Texas Utilities Electric Company; 84042 Sheet 2 of 19
Independent Assessment Program, Phase 3
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PIPE STRESS

Main Steam Outside Cnntainment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. pI-07

Date 3/22/84Problem No. AB-1-023C; Rev. O
S atisf actory

item Yes No N/A Comments

c. Check loads
- Consistent with input forces, piping layout

and restraint configuration.

'

31. Jet Impingement Output X

i a. Check displacements
Less than 1" or consistent with input forces,-

i
piping layout and restraint configuration.

b. Check stressesi

Satisfy Code equations (NC/ND-3600).-

c. Check loads
- Consistent with input forces, piping layout

and restraint configuration.

i

32. Load Combination
- Check for consistency with Cygna Criteria X Eqn Max a Allow Margin

84042-DC-1, Section 4.7 8 8455 17500 ' 52%
90 15098 21000 28%

*9E/F 20866 31500 34%
10 21501 26250 18%,

; 11 29173 43750 33%
8 6420 15000 S7%
90 16325 18000 9%

*9E/F 19857** 27000 26%
10 17379** 22500 23%

i 11 23459** 37500 37%
* Note: 9F meets emergency allow-
ables.

Texas Utilities Electric Company; S1042 Sheet 16 of 19<
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PIPE STRESS ,
;

Main Steam Outside Containment

Reviewer A. Cowell, H. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-07
,

Dete 3/22/84Problem No. AB-1-023C; Rev. O
Satisfactory

item Yes No N/A Comments

37. Functional Capability
- Check that piping retains dimensional stability X Faulted load combinations meet

under all loadings (per NRC Standard Review Plan 3.9.3 emergency stress allowables. This,

1 ensures maintaining functional
capability as defined in the SRP,

i

J 38. Break Exclusion Criteria Local stresses rot included in
| Check that stress levels meet the criteria in X stress check.-

MEB-BTP 3-1 in piping between M-S penetration
and moment restraint. See Observation PI-00-02.

;
1

I
,

!

I
4
1

,

|
i
i

|
;
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4L Review Checklistt i
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PIPE STRESS ,4

s
Main Steam Outside Containmenta

'

A. Cowell . M. Mani/L. WNngart App'over J. Minichiello QT(Af Checkilat No. PI-08; Reviewer
' Date 3/22/84i Problem No. AB-1-23D; Rev. 0

! Satisfactory

item Yes No N/A Comments

|

!

i 1. System Boundaries
a. Check that all required branch lines are included. X

b. Check that, if system starts at a branch attachment X

j point, the attachment point is justified as an anchor,
i - Refer to Flow Diagrams and Cygna Criteria -

! 84042-DC-1 Sect. 4.3.3

| 2. Piping Classification
- Check for consistency with Flow Diagrams and G5H X

Piping Design Specification 2323-MS-200.

! 3. Design & Maximum Pressure
- Check for consistency with GaH Design Specification X The maximum design pressure is 1185

2323-MS-200, Appendix 7. psig (Westinghouse). 1235 psig was-

used, resulting in conservative
i

pressure stresses.'

The maximum operating pressure used
in the analysis was 1235 psig, the
highest set pressure for the safety
valves. "

!
Texas Utilities Electric Company; 84042 Sheet 1 of 18
independent Assessment Program, Phase 3
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4L Review Checklistt i

,

PIPE STRESS ,

Main Steam Outside Containment

Ceviewer A. Cowell. M. Mani/L. Weingart Approver J. Minichiello Checkilst No. PI-08

Problem No. AB-1-23D; Rev. O Det* 3/22/84
Satisfactory

Item Yes No N/A Comments

4 Thermal Loading
a. Maximum Temperature X Conforms with modes af operation

- Check for consistency with G&H Design Specification in Gibbs & Hill interoffice memor-
andum, Ref. No. HEAB-14-0, 2323-MS-
200, dated 6/28/82.

h. Check if Operational Modes Considered X Considered modes at 100% load
Refer to Appendix 8 in G&H Design Specification and at upset condition.-

2323-MS-200.
c. Check Equipment Nozzle Movements X The thermal .'otations at Node 1700

- Refer to equipment drawings and check any hand that are listed on page 11 of the
calculations. QA package are given in degrees

d. Branch Attachment Point Movements rather than radians as the anchor
- Refer to thermal calculation computer output for X . movement table implies. The input

run pipe. to the analysis uses the correct
Ensure that radial expansion of the run is included, values (Ref. stress problem 1-100).

S. Dynamic Loading
a. 1/2 SSE Spectra X Used 2% 1/2 SSE and 3% SSE curves
b. SSE Spectra X which is incorrect for the 8",

- Check that the spectra for all pertinent building branch piping. The mode shapes
elevations have been enveloped / interpolated and (printed for problem AB-1-23C)
that proper damping values have been selected. indicate that the prieary response

is in the 8" branch line. Using 1%
. 1/2 SEE and 2% SSE curves will

increase the 1/2 SSE by a maximum
of 19 and the SSE by 0.7 9 in the

Texas UtiHties Electric Company; 84042 Sheet 2 of 18
Independent Assesstnent Program, Phase 3
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-08 -

Date 3/22/84Problem No. AB-1-23D; Rev. O
Satisfactory

item Yes No N/A Comments

.

frequency range of 22-50 Hz. This
~ could affect the local stresses at

weld attachments which have low
margins to the allowable stress
(Item 36).
See Observation PI-00-03.

c. Turbine Stop Valve Closure X

. Check that the appropriate time history
,

forcing function has been properly applied
(i .e., direction, magnitude and duration). Refer2

to Cygna Criteria 84042-DC-1, Section 4.6.10.

6. Safety Valve Opening Loads
Check force calculation per Cygna Design X See comments on Checklist No.-

Criteria 84042-DC-1 Section 4.6.11. PI-05, under Item 6.

Check that worst case combination of valves X-

blowing has been considered.

7. LOCA
Check steam generator nozzle displacement input. X-

Assure that all three orthogonal directions have
been considered and properly combined. Review
for possible dynamic amplification.
Refer to Cygna Criteria 84042-DC-1, Section 4.6.12.-

,

I Texas Utilities Electric Company; 84042 Sheet 3 of 18
Independent Assessment Program, Phase 3
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. MinichiellO Checklist No. PI-08
Date 3/22/84Problem No. AB-1-23D; Rev. O

Satisfactory

item Yes No N/A Comments

8. Jet Impi ngement X No impacting jets.
- Check to assure that all applicable jets with their

appropriate signs have been considered. Assure that
both dynamic and static load factors have been
properly applied.
Refer to Cygna Criteria 84042-DC-1, Section 4.6.13.-

9. Pipe Whip X No interactions.
- Check to assure that no unacceptable interactions

from other piping are present.
Refer to Cygna Criteria 84042-DC-1, Section 4.6.14.-

10. Seismic Anchor Mover.ent
- Check movements to assure that proper buildings X

have been considered. If piping passes between
buildings, check movements for proper phase.

11. Section Properties'

a. Pipe 00 X Weight of 24" SCH 80 cap is
b. Pipe Wall Thickness X approximately 145 lbs plus
c. Insulation Thickness and Weight X insulation weight. The welght used

in the analysis conservatively
taken as 350 lbs.

Texas Utilities Electric Company; 84042 - Sheet 4 of 18
Independent Assessment Program, Phase 3
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PIPE STRESSj ,

Main Stean Outside Containment
j

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello CheckHet No. PI-08
i Problem No. AB-1-23D; Rev. O Date 3/22/84

_

Satisfactory

item Yes No N/A Comments

Weight of insulation is conserva-
tively included for safety valva
discharge lines (0.344 lbs/in); no

i insulation exists,

d. Weight of Contents -

Refer to G7H Design Specification 2323-MS-200-

*
.

12. Material Properties
a. Sc (Material Allowable Stress at Minimum Temperature) X The "E" values used for 32"
b. Sh (Material Allowable Stress at Design Temperature) X MS-1-04-1303-2 are for a steel con-
c. Ec (Young's Modulus at Minimum Temperature) X taining >0.3% carbon; however, ,

d. Eh (Young's Modulus at Design Temperature X SA155 KCF 70 contains 0.28% carbon.

E for the line is 27.9 ksi. The,

c
E used in the analysis is 29.9
ksi.

E for T=571*F should be 25.9 ksi,h
but 26.9 ksi is used.

, The above comments result in the
i following increases:

Seismic - All results 3%
DW, RV - Displacements 3%

.

Texas Utilities Electric Company; 84042 Sheet 5'of 18
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-08
Date 3/22/84Problem No. AB-1-23D; Rev. O

S etlef actory

item Yes No N/A | Comments

.

And the foilowing decreases:
TH, TAM - Stress & Loads .3.7%
SAM - Stress & Loads 4.5%

Reference Cygna calculation
84042/5F Set AS. The increases are
acceptable when compared with the4

margins in Item 32.'

(Coefficient of Thermal Expansion) Xe. a
f. Poisson's ratio X

Refer to ASME B&PV, Sec. III, Appendix I and-

Cygna Criteria DC-1, Sec. 4.5.5.

13. Geometry4

a. Computer Output Diagnostic Messages X

b. Element Data Table X

Check lengths, pipe properties, material-

properties, code specification, bend radii and -

angles.
,

c. Node Data Table X

- Check for consistency with input and isometric.
- Check for nodes between supports in same direction.

d. As-Built Tolerances X

- Check as built drawings versus Stress Report
i somet rics.

Texas Utilities Electric Company; 84042 Sheet 6 of 18
Independent Assessment Program, Phase 3
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PIPE STRESS ,:

Main Steam Outside Containment 6

Reviewer A. Cowell, H. Hani/L. Weingart Approver J. Minichiello Checklist No. PI-08

Problem No. M-1-23D; Rev. 0 Date 3/22/84
'

'

Satisfactory

| Item Yes No N/A Comments

14. Restraints
a. Location, Type, and Orientation X

.

Check for agreement with isometric and support-

'

detail drawing.

b. Tolerances X .

- Check for agreement with isometric & hanger
,

details.
c. Stiffness X Restraint at Node 15901 modeled

- Refer to G&H Design Specification 2323-MS-200, with a stiffness of 106 lbs/in.
Table 3.4-1. Gibbs & Hill specification calls -

for 5 x 106 lbs/in.
Snubbers at nodes 5797 and 1587
were modeled as infinitely rigi<t.
Gibbs & Hill design specification
calls for a stiffness of 1.35 x 106
lbs/in.
Homent restraint at nodes 5000 and
7035 modeled with an X-direction

* restraint stiffness of 14,000
kips /in. The specified minimum
required stiffness is 7,000
kips /in. The actual stiffness for
the moment restraint is 22500
kips /in (Ref. Gibbs & Hill Calc.
SSB-122C, Set 2). See Pipe Support
Checklist Note 8.

Texas Utilities Electric Company; 81042 Sheet 7 of 18
Independent Assessment Program, Phase 3
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PIPE STRESS ,,

Main Steam Outside Containment
| __

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-08
Dat* 3/22/84Problem No. AB-1-230; Rev. O

~

Satisfactory

item Yes No N/A Comments'

15. Valves
a. Location X

- Check for agreement with isometric.
b. Modeling X Weight of insulation not

Refer to valve drawing and Cygna Criteria included in the weights of the-

84042-DC-1 Section 4.5.7. following valves:
8" Control Valve
8" Gate Valve
32" Isolation Valve

The five safety valves have no
insulation.j
See Observation PI-00-04.

Weight of drip pans on relief and
safety valve discharge lines not
included (117 lbs/ pan). (Negligible
In.act.)'

Power relief valves with flexible
yoke modeled as a relatively stiff
element. OK due to restraints on
valve operator. However, as-built
loads on snubbers attached to oper-
ator not transmitted to vendor for
valve qualification.
See Observation PI-00-07.

' Texas Utilit|es Electric Company; 84042 Sheet 8 of 18
independent Assessment Program, Phase 3
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PIPE STRESS ,

Main Steam Outside Containment
chec tlist No. PI-08aReviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello

Date 3/22/84Problem No. AB-1-23D; Rev. O
Satisfactory

item Yes No N/A Comments

16. Fittings
a. Location and Type X

- Refer to Flow Diagrams and BRP's.
b. Stress Intensification Factor (SIF) X The SIF calculation for the 6"

- Refer to ASME B&PV Sect. III, Subsection NC-3670, sweepolet to flange connections
and computer input. (Nodes 1591, 1601, 1611, 1621
Insure proper weld mismatch assumed (1/32" max.) and 1631) assume a mismatch (3)-

for SIF's at butt welds.. = 0. This yields an SIF = 1.4;
i - Check that as-built reducer angles are provided using a = 1/32" gives an SIF = '

if default SIF (2.0) is not used. 1.49 (6-1/2%).
'

1 See Observation PI-00-01,

The SIF at the connection between
tne flange and the 8" SR elbow on
the safety valve discharge can be
reduced from 3.196 to 2.33 (27%) by
use of the flange correction
factor.
No SIF was considered at the 6"
sweepolet to RV inlet flange

1.49 (49%).connection. SIF =

See Observation h-00-01.

4

17. Weldolets, Sweepolets, Sockolets, etc.
a. Location X

Refer to isometric.-

_
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Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checkilet No. PI-08
Date 3/22/84Problem No. AB-1-230; Rev. O

Satisfactory

item Yes No N/A Comments

b. Stress Intens.ification Factor (SIF) X No SIF was considered at the
Refer to Bonney Forge Bulletins IW-1-1981 and 775. run end of the 4" sweepolet connec--

tion. Bonney Forge indicates a
minimum of 1.5 (as shown on page
116 of QA package).
See Observation PI-00-01.

A conservative SIF=1.53 was used at
the 2" sockolet connection on the
drip pot. The branch connection I

equation in the Code allows use of |

an SIF=1.0. j

Incorrect SIF was considered at
branch end of 24" sweepolet to drip
pot (2.36 instead of 2.43 + 37.).
This is due to improper interpola-

- tion in calculation (see page 13 of
QA package).

18. Nozzle Flexibility X

Check flexibility assumptions.-

Refer to equipment drawings.
l

-
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello checklist No. PI-08
,

l Date 3/22/84
| Problem No. AB-1-23D; Rev. O

| Satisfactory

commentsitem Yes No N/A .

19. Penetrations & Sleeves
a. Modeli ng X Flued head modeled as

Refer to Penetration Details, completely restrained anchor.-

b. Stress Intensification Factor (SIF) X SIF = 1.0. SIF for TTJ
Check details to determine proper SIF. not considered in analysis.-

c. Pipe Deflections X See Observation PI-00-01.
Check that deflections do not cause interference.-

j 20 Mass Point Spacing
Check for adequacy to 33 Hz (seismic). X-

,

Check for adequacy to 100 Hz (stop valve closure). X'

-

21. Cut-off Frequency /No. of Modes
Ensure that all modes up to 33 Hz were considered X The following modes below 33 Hz'

-

(seismic). are excluded by the ADLPIPE (Rev.
- Ensure that all modes up to 100 Hz were considered X IC) program due to a maximum modal

(stop valve closure). displacement being less than
0.001".
Mode Frequency (Hz) Direction

1 21.476 Z

2 25.706 Y

4 29.009 X

5 32.055 Y, Z
6 32.719 X,Y,Z

4

*
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181111111111111111111111111111
PIPE STRESS

,;

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-08

Problem No. AB-1-23D; Rev. O Date 3/22/84
Satisfactory

item Yes No N/A Comments
-

>

4

22. Damping
- Check for compliance with Cygna Criteria X See comments under Item 5.

844042-DC-1, Section 4.6.5.b (seismic) or
Section 4.6.11.b (stop valve closure).

23. Modal Combination
Check compliance with NRC Regulatory Guide 1.92. X-

24 Gravity Output
a. Check displacements X

Less than 0.1"-

b. Check stresses X See comments under Item 32.
Satisfy Code equations (NC/ND-3600).-

c. Check loads X

Downward direction-

25. Thermal Output,

a. Check displacements X

- Less than 3" or consistent with temperature,
piping layout and restraint configuration.

b. Check stresses X See_connents under Item 32.
- Satisfy Code equations (NC/ND-3600).

Texas Utilities Electric Company; 84042 Sheet 12 of 18
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PIPE STRESS

Main Steam Outside Containment
,

Reviewer A. Cowell, M. Mani/L. Weingart Approw*' J. Minichiello Checklist No. PI-08
Date 3/22/84Problem No. AB-1-23D; Rev. O

Satisfactory

item Yes No N/A Comments'
,

_

c. Check loads X

- Consistent with temperature, piping layout and
restraint configuration.

.

26. Seismic Output
a. Check displacements X

Less than 1" or consistent with spectra, mass-

distribution, mode shapes, piping layout and
restraint configuration.

b. Check stresses X See comments under Iten 32.
Satisfy Code equations (NC/ND-3600),-

c. Check loads X No inertia mass point at -

Consistent with spectra, mass distribution, drip pan on relief and-

mode shapes, piping layout and restraint safety valve discharge
configuration. lines, so no seismic

loads. Impact is negligible since
mass is small.

d. Check macs participation X

- Check that about 90% of total mass has been X direction 29%
included. Y direction 0%

Z direction 83%
See Observation PI-00-05.

Texas Utilities Electric Company; 84042 Sheet 13 of 18
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Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-08
Det* 3/22/84

| Problem No. AB-1-23D; Rev. O
Satisfactory

ll

{ ltem Yes No N/A Comments

27. SAM Output -

a. Check displacements X

Consistent with input movements, piping layout,-

and restraint configuration.

b. Check stresses X See comments under Item 32.
Satisfy Code equations (NC/ND-3f,00).-

c. Check loads X

- Consistent with input movements, piping layout,
and restraint configuration.

|
28. Turbine Stop Valve Closure Output X

' a. Check displacements
Less than 1" or consistent with input forcing-

function, mass distribution, piping layout and
restraint configuration.

b. Check stru ses
| - Satisfy Code equations (NC/ND-3600).'

c. Check loads
Consistent with input furcing function,| -

mass distribution, piping layout and
restraint configuration.

|
|

Texas Utilities Electric Company; 84042 Sheet 14 of 18
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PIPE SlRESS ,i
"

Main Steam Outside Containment'

Reviewer A. Cowell, H. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-08
Date 3/22/84Problem No. AB-1-23D; Rev. O

Satisfactory ,

item Yes No N/A Comments

29. Safety Valve Opening Output
a. Check displacements X

- Less than 1" or consistent with input forces,
piping layout and restraint configuration.

b. Check stresses X No stress output for this
- Satisfy Code equations (NC/ND-3600). load case,

c. Check loads X The comments noted in Item 6
Consistent with input forces, piping layout will affect support loads, but j-

and restraint configuration. effect is small as noted therein.

30 LOCA Output X

a. Check displacements
Less than 1" or consistent with input displace-! -

ment, piping layout and restraint configuration.
b. Check stresses

' - Satisfy Code equations (NC/ND-3600).
c. Check loads

Ccnsistent with input forces, piping layout-

,
' and restraint configuration.

31. Jet Impingement Ou'tput X

a. Check displacements
Less than 1" or consistent with input forces,-

piping layout and restraint configuration.

'Texas Utilities E ..ric Company; 84042 Sheet 15 of 18!' Independent Assessment Program, Phase 3
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Independent Design
4L Review Checklist'
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; PIPE STRESS ,

Main Steam Outside Containment
,

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-08
Date 3/22/84Problem No. AB-1-23D; Rev. O

Satisfactoryi

item Yea No N/A Comments

'

b. Check stresses
- Satisfy Code equations (NC/ND-3600).

c. Check loads
Consistent with input forces, piping layout-

and restraint configuration.

32. Load Combination
Check for consistency with Cygna Criteria X Eqn Max o Allow Margin-

84042-DC-1, Section 4.7 8 8760 17500 50%
; 9U 12746 21000 39%

*9E/F 17698 31500 44%.

10 17741 26250 32%

11 25736 43750 41%
8 '6741 15000 55%
90 17317 18000 4%

* 9E/ F 17979 27000 33%
10 20524 22500 9%
11 27265 37500 27%
* Note: 9F meets emergency allow-
ables.
See Item 36 for local stress
margins.
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PIPE STRESS ,.

Main Steam Outside Containment-
noviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-08

. Date 3/22/84Problem No. AB-1-23D; Rev. 0

Satisfactory

{ ltem Yes No N/A Comments
i

*

33. Equipment Nozzle Loads X

Refer to the equipment data noted in Appendix 4 to-

GaH Specification 2323-MS-200.

.

34. Valve Acceleration
- Check against requirements in Cygna Criteria X Reference Cygna Calculation

84042/5/F Set A6
84042-DC-!., Section 4.6.5.e.

! 35. Flanges
Refer to NC/ND-3647 and check that flange X Used NC-3658 of the later Code,-

calculations include pipe load effects. which was also used in original
flange study.
Maximum stresses for upset occur at
node 1622, not 1632 (2% error,
ratio = .18); OK.
Page 34, joint should be 6009, not
23851, but data is correct.

36. Welded Attachments<

- Check for consideration of local stresses at lugs X

and stanchions.

Texas Utilities Electric Company; 84042 Sheet 17 of 18
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PIPE STRESS ,

Main Steam Outside Containment

Reviewer A. Cowell, M. Mani/L. Weingart Approver J. Minichiello Checklist No. PI-08
Date 3/22/84Problem No. AB-1-23D; Rev. O

Sallefactory

item Yes No N/A Comments

- Refer to WRC Bulletins 107 and 198. Eqn. 11 (all supports) stresses
were obtained by summing Eqn. 8 and
Eqn. 10 stresses.

Eqn Margin
8 49.3%
90 49.6%
9E 13.1%
9F 64.8%

11 22.8%

37. Functional Capability
- Check that piping retains dimensional stability X Faulted load combinations meet

under all loadings (per NRC Standard Review Plan 3.9.3) emergency stress allowables. This'
.

ensures maintaining functional
j capability as defined in the SRP.

'

38. Break Exclusion Criteria
- Check that stress levels meet the criteria in X Local stresses not included in

MEB-BTP 3-1 in piping between M-S penetration stress check.
and moment restraint. See Observation PI-00-02.
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PIPE STRESS

Component Coolina Water

Ruimr A. Cowell, M.- Mani/L. Weingart APP'** J. Minichiello Checklist No. PI-09;

Dat* 3/22/84:Problem No.1-061A; Rev. 2
I Satisfactory

item Yes No N/A Comments
!
|
'

32. Load Combination
- Check for consistency with Cygna Criteria X Eqn Max a Allow Margin

84042-DC-1, Section 4.7 8 4901 15000 67%
9U 17558 18000 2%
9E 23770 27000 -12%-

*9F 23770 36000 34%
10 10662 22500 53%
11 13515 37500 64%

t * Note: 9F meets emergency allow-
| ables

with a margin of 12%.

Support load combinations 61 and 62
incorrectly used summation of
signed and . unsigned values for max-
imum and minimum upset. However,

i these values were not used in
support design.

| See Item 36 for local stress
margins.

.

33. Equipment Nozzle Loads
- Refer to the equipment data noted in Appendix 4 to X

G8H Specification 2323-MS-200.
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PIPE STRESS

:

Comoonent Coolina Water,

Reviewer A. Cowell, M. Mani/L. Weingart APP'over .J. Mi nichiello Checklist No. pI-09
Date* 3/22/84Problem No.1-061A; Rev. 2

Satisfactory

item Yes No N/A Comments

Node 114 do not match current
analysis results and drawings.
See Attachment A.
Eqn Margin
8 72.8%
90 76.1%
9E 68.9%
9F 80.1%

11 82.1%

37. Functional Capability 1,

- Check that piping retains dimensional stability X Faulted load combinations meet
under all loadings (per NRC Standard Review Plan 3.9.3) emergency stress allowables. This,

ensures maintaining functional
capability as defined in the SRP.

Texas Utilities Electric Company; 84042 Sheet 17 of 17
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GENERAL NOTES TO PIPE SUPPORT CHECKLISTS

1. Component Weights

As a matter of standard practice, the pipe support design organizations do not include standard component
weights (i.e., strut, spring, snubber, clamp) as part of the pipe support design load. They normally
consider ti,3 weight of the frame members when using the STRUDL program for design, however, they neglect the .
standard component effect. Since these components weights are typically small in comparison to the applied
pipe load (5% or less), they will have little impact on design, even in the case of the weight being
orthogonal to the applied load. In addition, it is common practice to neglect these weights for struts,
snubbers, and rods. Cygna has seen examples in industry where the weight of large constant supports is
included in the design of the wall or ceiling attachments but these are typically no more than 5% of the
pipe load and can be considered negligible. Therefore, Cygna finds this procedure acceptable.

2. Pad / Trunnion Stresses on the Main Steam Line

In the pipe support calculations involving pads or trunnions welded to the Main Steam piping, Cygna did not
find mar.y examples of stress checks. Instead, the drawings carried the note " Pad (or trunnion) qualified
per Appendix G of ASME B&PV Code." Per TUGC0 document CPP 12978, attachments welded to the Main Steam and
Feedwater lines require impact testing (per Subsection NC-2311 of the ASME B&PV Code) or assurance that the
stress levelc are low enough to preclude non-ductile failure. In order to qualify pads or trunnions already
assembled, NPSI (Secaucus) performed detailed finite element analyses of each geometry and compared the
maximum stresses to allowables derived from Appendix G (Prevention Against Non-Ductile Failure), which
resulted in stresses much lower than standard Code allowables. Cygna reviewed two examples of the NPSI
models/ calculations and found their method acceptable, although one model contained input errors which did
not impact the conclusions. Furthermore, as part of their normal design practice NPSI had previously
committed to reviewing each welded attachment analysis against the final pipe support loads (refer to
Communications Report dated 6/18/84). Thus, Cygna considers the approach acceptable.

3. Local Stress Effects
.

In reviewing the pipe supports for Phase 3, Cygna noted many instances of the following:

a) Use of wide flange or back to back channels without stiffener plates at connections and without
calculations to show the joint is acceptable.

.
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b) Use of tubesteel in frames without checking whether the webs of the tube are adequate to transmit
the load, especially when the end is a load transfer point. [

c) Use of composite sections, made up by welding a plate to a tube section, without considering the
additional stress in the weld at the load transfer point (see (hservacion PS-07).

It is important to note that Cygna did see instances where each of these items "ere properly considered,
either by calculation or good design practice. In response to Cygna's question on project guidance in this
area, TUGC0 stated in a 6/8/84 letter:

"Although the various design guidelines may not require that specific calculations be performed
on structural connections the effects of localized stress are often evaluated with approximate
calculations. The individual design engineer assesses each situation on a case-by-case basis.
Frora his inspection, he may judge the effects negligible or may add gussets or stiffeners; or he
may elect to calculate the actual stresses and determine if there is a necessity for-
stiffening. In all cases, however, the designer is guided by the limits set forth in subsection
NF and specification NS-46A. It has always been a matter of good engineering practice to make
these considerations. It is not industry practice to provide guidelines to engineers for these
considerations, nor is it necessary."

Cygna has reviewed each design in Phase 3 for the acceptability of the engineering judgmerit noted. In-
certain cases, Cygna was able to confirm that judgment since the applied loads were small. In other
cases, Cygna performed their own calculations to determine the adequacy of the joint. In no case.did
Cygna find a design error, i.e., each joint would transfer the applied loads.- It is the lack of
calculations or notes in the design calculations that has caused Cygna to make this comment. 'Without at.
least a statement such as: " connections OK by judgment", Cygna haj no way of kncwing whether certain
j oints had been checked or not. Conversely, if stiffeners were added to a joint without calculations,

,

Cygna had no means of determining that the stiffeners were properly designed, without performing our own
calculations. Thus, while the lack of calculations in this area made the review more difficult, Cygna did
not find any instances of overstress due to inadequate engineering judgment.

Texas Utilities Electric Company;r
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4. 3-Sided Weids

In certain connections, Cygna noted the use of 3-sided (see sketch) welds used to transfer the loads from
one member to another. In most instances, the designer did not transfer the loads from the center of
gravity of the beam (Point A) to the center of gravity of the weld (Point B). It is TUGCO's position that
the designers use engineering judgment in determining if the effect will significantly impact design.
That is, if the stress levels are low, the designer does not transfer the loads. For Cygna 's assessrent,
see Observation PS-05

I -- 75/16" 6x6xi TS (TYP)

_g-_| . _ ____

|/ Beam 1

I / 5/16" Weld Detail
,

1

I

I "B"* -

--CG of Weld

| [ Beam 2 .. A " * : CG of Beam 1

t
i .

5. Use of .6Fy for U-Bolts

In designing the larger, non-standard U-bolts (i .e., 2-3/4" diameter rods, 2-1/4" diameter rods), the pipe
support organizations have used an allowable tensile stress of .6Fy; actual bolt stresses were based on
the tensile area of the threaded region. This conforms with the ASME Code Section III Appendix . XVII,
Paragraph XVII-2211. In order to provide further justification for this procedure, ITT Grinnell performed
a test program for 1/2" diameter and 1" diameter U-bolts (Reference Attachment to TUGC0 letter dated May
2, 1984). Based on the results of those tests, ITT has shown quite clearly that .6Fy is an acceptable
tensile stress allcwable for U-bolts.

i
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6. Tubesteel Prying on Richmond Inserts

In the designs which unploy tubesteel/ Richmond insert combinations, Cygna noted that the engineer released'

the rotation about the Y and Z axes (see sketch) in the STRUDL model for the frame. While release of the
Y rotation is appropriate since the bolt is free within the tube, release of the Z rotation assumes that '

the tube will not bear against the washer at point "A" and create a load due to prying on .the bolt. TUGC0'

has provided justification for this and other analytical assumptions (i.e., the bolt does not-carry any
load in bending; the effect of bolt hole offset on bolt load) by performing both testing and analysis.
Details of the justification may be found in the TUGC0 letter dated 5/8/84 and in the " Affidavit of John
C. Finneran, Jr., Robert C. Iotti and R. Peter Deubler Regarding Design of Richmond Inserts and their
Application to Support Designs." In the letter to Cygna, TUGC0 shows that prying due to rotation about
the Z axis is not present when only vertical loads exist. When torsional moments '(M ) exist, the studyx
done by TUGC0 shows that even with small amounts of torsion (1000 in-lb vs 40000 lb tension load), the
effect of prying is due to torsica, with no contribution from moments about the Z axis. For large
torsional loads (4000 in-lb vs. 2000 lb tension), the same effect holds true. Cygna then reviewed all
tubesteel/ Richmond insert j oints within their scope and determined that the configuration analyzed by
TUGC0 (4 x 4 x 3/8 TS with 20" bolt spacing) is representative of the most flexible configurations and,
therefore, most conservative. As a result, Cygna finds the method used by TUGC0 to model these
connections is acceptable.
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7. Support Self-Weight Excitation

As Cygna found in the Phase 2 review, the design organizations at CPSES do not usually consider additional
support load due to the seismic excitation of the support mass in the unrestrained direction. In the case
of simple support combinations, such as clamps, struts, and base plates, the effect is minimal since the
mass is very small. 'n the case of frames, Cygna has found some examples where self-weight excitation was
considered, usually by applying 1.09 in all 3 directions. However, this practice was not commonly
employed in the supports which Cygna reviewed. Since the issue of self-weight excitation has been raised
and reviewed by the NRC (reference the NRC SIT Report, Item 3h), Cygna did not perform any additional
technical evaluations. Cygna did note that the mainsteam supports inside containment involve fairly
massive frames, although the applied loads are already sufficiently large such that the added ef fect may
be mini.al.

8. Effect of Support Stiffness

As noted in the Phase 2 Cygna Report, the design organizations do not calculate actual support stiffnesses
for Class 2 and 3 piping systems. Rather, they limit deflections of frames to 1/16" and do not consider
the deformation of standard components, such as struts, clamps and snubbers, or the base plates. Since
the effects of support stiffness on the piping analysis has been raised by the NRC (the NRC SIT Report,
Item 3j ), Cygna did not perform a technical evaluation of this concern other than to note it is necessary
to consider the effects.

9 Cross-Sectional Properties for Tubesteel

In the review of pipe supports, Cygna noted that two of the pipe support design organizations, NPSI and
ITT Grinnell, use cross-sectional properties for tubesteel from the AISC Manual, 7th Edition. Another
design organization, PSE, uses the properties from the AISC Manual, 8th Edition. When Cygna questioned
the apparent inconsistency, TUGC0 referenced the " Affidavit of J.C. Finneran and R.C. Iotti Regarding
CASE's Allegation Involving Section Property Values." As explained in that filing, the tubesteel at CPSES
is A500 GRB, cold-formed, for which the section properties from the 8th Edition of the AISC Manual are
more appropriate. The differences in section properties between the two editions are minor and have
negligible impact on design. As further noted in the TUGC0 response to Cygna (TUGC0 letter 6/8/84) TUGCO-
will issue a DCA to specification 2323-MS-46A to note this exception to the AISC 7th Edition. Cygna
considers this question adequately addressed and the matter closed.

-
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10. " Cinched" U-Bolts on the Component Cooling Water System

In reviewing the pipe supports for the Component Cooling Water System, Cygna noted a number of instances
where a U-bolt is tightened around a pipe to provide stability for the support. Cygna asked TUGC0 to
provide justification that the U-bolt would not be overstressed. In response to Cygna's request for one
example, TUGC0 provided calculations in their 6/8/84 letter and subsequently revised them on June 18,
1984 Cygna has reviewed the TUGC0 calculations and agrees that there will be no adverse stress effects
in the U-bolt for the component cooling water systems. For the pipe, see Note 12, which discusses the
Westinghouse test and analysis program for U-bolts.

11. Rear Bracket Dimensions

In reviewing the designs at CPSES, Cygna used the certified vendor catalog and load data available at the-
site. In Revision 17 of the Design Report Summary (DRS) for rear brackets (ITT Grinnell), Cygna noted
dimensions which did not agree with those used by the support designers. The use of. larger dimensions
would affect weld lengths and, therefore, design. As explained by TUGC0 in their 6/8/84 letter, Revision
16 of the DRS is the appropriate revision for the dimensions since the majority of the brackets were
purchased prior to the issuance of Revision 17 in April,1983. TUGC0 provided Cygna with a copy of
Revision 16 and Cygna verified that the dimensions used correctly correspond to Revision 16. To further
confirm the appropriate dimensions, Cygna measured rear' brackets in those supports chosen for a latter
walkdown and confirmed that the installed bracket dimensions are the same as those in the DRS revision
used by the designer. Based on the outcome of that walkdown, Cygna considers this matter adequately

,

addressed.

12. "Ci nched" U-Bolts: Effects on Piping, Stability, and the U-Bolt

In reviewing supports on the Main Steam and other systems, Cygna noted instances where a U-bolt was
tightened around the pipe. This was typically done by TUGC0 to provide stability for the support by
having the U-bolt act as a clamp. Cygna asked TUGC0 if the local stresses in the pipe and the additional
stresses in the U-bolt had been considered during the design process. In response to this same question
by the ASLB, TUGC0 had contracted Westinghouse to perform a test / analysis program. The details-of this
program are described in Westinghouse letter EQ&T-EQT-737, dated 3/5/84.

1
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The obj ectives of this test / analysis program were to ensure that:

1) Stress levels in the U-bolt remained within acceptable limits;
2) Stress levels in the piping remained within acceptable limits;
3) Stress levels in the crosspieces remained within acceptable limits;
4) The U-bolt would maintain the support in a stable configuration (i.e., would not slip) under

maximum allowable strut / snubber angularity (S*);
5) The U-bolt would maintain its stability characteristics over time (i.e., would not relax).
6) The U-bolt would maintain its stability characteristics under normal vibration loading.

As part of the program, TUGC0 selected the following piping:
,

a) 4" sch 160 (stainless) with temperature = 559 F-
b) 10" sch 40 (stainless) with temperature = 210 F
c) 10" sch 80 (carbon steel) with temperature = 210 F
d) 32" with T = 1.25" (carbon steel) with temperature = 557*F

I
These represent a broad range of piping and material combinations at CPSES and' would provide assurance
that the worst combination of wall thickness, pipe size, and temperature effects have been considered.

At the time of Cygna's review, only preliminary results from this study are available (reference, EBASCO
letter dated 6/15/84 from R.C. Iotti to N.H. Williams). Cygna is continuing with an evaluation of this
design and will make the results available at a later date. Cygna considers this an open item in this
Phase 3 report and finds all supports utilizing " cinched" U-bolts acceptable contingent solely upon the
acceptability of that test / analysis program. A list of those supports utilizing " cinched" U-bolts for
stability is provided belew:

Support Number Checklist No.

CC-1-020-001-A33K PS-009
CC-1-028-007-S33R PS-017*
CC-1-028-701-A33R PS-036
MS-1-001-003-S72R PS-069
MS-1-001-004-S72R PS-070-

MS-1-001-005-S72R PS-071
MS-1-002-003-S72R PS-082

Texas Utilities Electric Company;
*k.(81 L A Independent Assessment Program, Phase 3

MHWHmmHHHmmli Final Report TR-84042-01, Rev.1 Page 7 of 9'

_ --______-



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _

g (' \O L) O

Support Number Checklist No.

MS-1-002-005-S72R PS-084
MS-1-003-003-S72R PS-099
MS-1-003-004-S72R PS-100
MS-1-003-005-S72R PS-101
MS-1-004-003-S72R PS-Il9
MS-1-004-005-S72R PS-121

* Support design revised per TUGC0 letter 6-8-84.

13. Embedded Plate Design

During the review of supports attached to embedded plates, Cygna noted that in most cases the designers
assume a fixed j oint at the embedded plate. The governing criteria in Appendix 4 of G&H Specification
2323-MS-46A states that the connections to embedded plates shall be assumed ." pin" joints (i.e., forces
only, no moments) unless stiffeners are provided, but no guidelines are given for these stiffeners. The
standard procedure at CPSES is to assume that the attachment to the plate, usually a beam or base plate,
provides the stiffener for the embedded plate. The moments are then distributed to the bolts using a
conservative estimate for the dimension of the attachment. Also, in these cases, the lower allowables for ,

the embedded plates are used. Cygna did find a case in which TUGC0 performed a finite element analysis of
the connection to the embedded plate, when their initial approach was too conservative. Based on Cygna's
review of the design of connections to embedded plates, we find the approach acceptable.

14. A563A hts with High Strength Bolts

In certain supports at CPSES, Cygna noted the use of A563 grade A nuts with high strength A193 B7 thru
bolts. The ASTM specification states that A563 grade A nuts are suitable only for low strength A307
bolts, based on a comparison of yield and ultimate strength dcta. TUGC0 has stated that their standard
practice is to use A194 2H nuts with A193 87, but they do allow the use of double A563 grade A nuts, since
they will have sufficient strength to ensure the acceptability of the joint. Also, all nuts are tightened
" snug tight", thus ensuring both nuts will share the load. In all supports within the Cygna scope, CPSES
designers did use double nuts wherever A563 grade A nuts were specified for A193 B7 bolts. Thus, the.
bolted joint design is acceptable.

|

Tex % Utilities Electric Company;O.L = d E [11 Independent Assessment Program, Phase 3
'IH!Illlillilillifilllllililli Final Report TR-84042-01, Rev.1 Page 8 of - 9

_ _ _ _ - _ - _ _ _ _ _ _ _



( | .

|15.1-1/8" Bolt Holes Used in Base Plates with Hilti Kwik-Bolts and in Tubesteel with Richmond Inserts .j

Paragraph NF-4721(a) of the ASME B&PV Code, Section III, provides guidelines for the fabrication and
installation of bolting. In it, the Code allows 1/8" oversize bolt holes to be used with 1" bolts made
from low strength (yleld 3 80 ksi) material. Since the tubesteel/ Richmond insert combinations seen by
Cygna use A36 threaded rod (yield = 36 ksi), this provision is met. Hilti Kwik bolts, however, have a q

yield greater than 80 ksi, so, in the absence of manufacturer's guidelines, paragraph NF-4721(b)-1 should I

apply. This paragraph does not prohibit the use of oversize holes with high strength bolting. As noted 1

by TUGC0 in their 6/8/84 letter, this interpretation was agreed to by both the CPSES constructor and the
authorized nuclear inspector. In addition, the Hilti Product Management Brochure for Hilti installation
states that the wedge clearance hole in a base plate should be 1.17" for 1" bolt, to facilitate
installation. Therefore, the use of 1-1/8" holes for Hilti bolts does meet the manufacturer's
guidlines. Based on the above, Cygna concurs with the bolt hole diameters used at CPSES.

16. Box Frames with 0" Gap

In the Phase 3 support review, Cygna noted rare instances where a box frame was used with a strut in place '

of a pipe clamp. In these cases, the drawing specified a 0" gap between the pipe and frame. Cygna asked
TUGC0 to evaluate the stresses in the pipe and frame, due to thermal expansion of the piping. In response
to this and a similar question from the ASLB, TUGC0 performed calculations on these Component Cooling
Water frames; these calculations show that additional stresses in the pipe are less than 10 ksi and that
adultional support loads are less than 500 lbs. Since the loads are thermally induced and, therefore,
self-limiting, both of these additional effects are well witnin Code allowables for self-limiting loads.
Cygna has reviewed the TUGC0 calculation (Attachment B to the TUGC0 6/8/84 letter to Cygna) and concurs
with the conclusions in that calculation.

17. U-Bolts Used on Trapeze Supports

In a number of trapeze supports reviewed in Phase 3, Cygna noted the use of a U-Bolt to keep the pipe
positioned on the frame. In these cases (typically spring supports), there is no upward load on the U-
holt. In effect, the U-bolt is not needed as a load carrying member, but only to keep the pipe in place
on the trapeze beam. In these cases, Cygna has referenced this note on the checklist to help explain the
U-bol t 's function.

.
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Support No. Checklist No. Support No. Checklist No. E
[ '

~

i CC-1-009-001-A33R PS-001 CC-1-028-044-S33R PS-034
"

[ CC-1-009-003-A33R PS-002 CC-1-028-700-A33R PS-035
-

| CC-1-009-004-A33R ,PS-003 CC-1-028-701-A33R PS-036
-

:

[ CC-1-009-007-A33R PS-004 CC-1-028-713-S33K PS-037 1
"

CC-1-009-008-A33K PS-005 CC-1-028-714-S33K PS-038 ir

CC-1-009-014-A33R PS-006 CC-1-028-720-S33R PS-0391

CC-1-009-015-A33R PS-007 CC-1-028-721-S33R PS-040 - !,
i CC-1-009-016-A43A PS-008 CC-1-028-723-S33R- PS-041 i *i

* CC-1-020-001-A33K ;PS-009 .CC-1-028-725-S33R PS-042

CC-1-020-002-A33R F ~ -t '0 CC-1-028-726-S33K PS-043 .

'

E CC-1-021-001-A33R PS- 11 ' CC-1-031-001-S43K PS-044 ,

i CC-1-028-001-A33R PS-012 CC-1-031-002-S43S PS-045

CC-1-028-003-A33R PS-013 CC-1-031-003-543K PS-046 - j
CC-1-028-004-A33K P3-014 CC-1-031-005-S33R PS-047 i:-

| CC-1-028-005-A33R PS-015 CC-1-031-007-S 33R PS-048 - f
E C(,-1-028-006- A33R PS-016 CC-1-031-008-S33R PS-049 -

'

| CC-1-028-007-S33R PS-017 CC-1-031-009-S33R PS-050 4
"

f CC-1-028-017-S33R PS-018 CC-1-031-010-S43J PS-051 - '

_ CC-1-028-019-S33R PS-019 CC-1-031-011-543R PS-052
'

i
CC-1-028-020-S33R PS-020 CC-1-031-012-S43R PS-053 | jf

i CC- 1-028-022-S 33K PS-021 CC-1-031-013-S43S PS-054 1 :

$ CC-1-028-023-S33R PS-022 CC-1-031-014-S33K PS-055 i I
h CC-1-028-024-S33R PS-023 CC-1-077-001-S43K PS-056

[ CC-1-028-026-S33R PS-024 CC-1-077-002-S43S PS-057
--

CC-1-028-027-S33R PS-025 CC-1-077-003-S43K PS-058 - i '
I CC-1-028-033-S33K PS-026 CC-1-077-005-S33R PS-059 -

CC-1-028-034-S33R PS-027 CC-1-077-007-S33R PS-060
7

CC-1-028-035-S33R PS-028 CC-1-077-008-S33R PS-061 . yg

g CC-1-028-036-S33R PS-029 CC-1-077-011-S43R PS-062 _ ,i
; CC-1-028-038-S33R PS-030 CC-1-077-012-S43R PS-063

| CC-1-028-039-S33R PS-031 CC-1-077-013-S43S PS-064 7
CC-1-028-042-A33R PS-032 CC-1-077-014-S33K PS-065 -

-

[ CC-1-028-043-533R PS-033 CC-1-087-004-A33A PS-066

'

, .

B - >
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Support No. Checklist No. Support No. Che.jli st No.

MS-1-001-001-S72R PS-067 MS 1-003-004-572R PS-10n

MS-1-001-002-S72R 9S-068 MS-1-003-005-S72R PS-lui
MS-1-001-003-S72R PS-069 HS-1-003-006-S72R PS-102

MS-1-001-004-S72R PS-070 MS-1-003-001-Q72S PS-103
MS-1-001-005-S72R PS-071 MS-1-003-002-C 725 PS-104

MS-1-001-006-S72R PS-072 MS-1-003-003-C72S PS-105

MS-1-001-001-C72S PS-073 MS-1-003-004-C72S- PS-106

MS-1-001-002-C72S PS-074 MS-1-003-005-C72K PS-107

MS-1-001-003-C72K PS-075 MS-1-003-006-C72K PS-108,

MS-1-001-004-C72K PS-076~ MS-1-003-007-C72K PS-109
MS-1-001-005-C72K ' PS-077 MS-1-003-008-C72K PS-110

MS-1-001-006-C72K PS-078 MS-1-003-009-C72K PS-111
MS-1-001-007-C72K PS-079 MS-1-003-010-C72K PS-112
MS-1-002-001-572R PS-080 MS-1-003-011-C72K PS-113
MS-1-002-002-S72R PS-081 MS-1-003-012-C72K PS-114
MS-1-002-003-S72R PS-082 MS-1-003-013-C72K PS-115

( '') MS-1-002-004-S72R PS-083 MS-1-003-014-C72K PS-116
'-

MS-1-002-005-S72R PS-084 MS-1-004-001-S72R PS-117
MS-1-002-006-S72R PS-085 MS-1-004-002-S72R PS-118
MS-1-002-001-C72S PS-086 MS-1-004-003-S72R PS-119
MS-1-002-003-C72S PS-087 MS-1-004-004-S72R PS-120
MS-1-002-004-C72K PS-088 MS-1-004-005-S72R PS-121
MS-1-002-005-C72K PS-089 MS-1-004-006-S72R PS-122
MS-1-002-006-C72K PS-090 MS-1-004-001-C72S PS-123
MS-1-002-007-C72K PS-091 MS-1-004-002-C72S PS-124
MS-1-002-008-C72K PS-092 MS-1-004-003-C72S PS-125
MS-1-002-009-C72K PS-093 MS-1-004-004-C72K PS-126
MS-1-002-010-C62K PS-094 MS-1-004-005-C72K PS-127
MS-1-002-012-C725 P3-095 MS-1-004-006-C72K PS-128
MS-1.n02-013-C72K PS-096 MS-1-004-009 C62K PS-129
MS-1-003-001-S72R PS-097 MS-1-004-007-;72K PS-130
MS-1-003-002-S72R PS-098 MS-i-004-008-C72K PS-131
MS-1-003-003-S72R PS-099

.

|
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. independent Design
4L Review Checklistt i,
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| PIPE SUPPORT CC-009-003-A33R
,

Reviewer F. Khanachet/C. Wong Approver J. Minichiello Checklist No. PS-002

Calculation No. CC-1-009-003-A33R, Rev.1; B&R Drawing No. CC-1-009-003-A33R, Rev. 7 Date 3/6/84

| S atisf actory

item Yes No N/A Comments

?. Pin-to-pin dimension X Th7re is a small discrepancy in
the C-C dimension (34-1/4" vs.
33"). The effecti is negligible.

3. Swing angle X

10 U-Bol t : X

a. Is load within U-Bolt allowable load?
b. Is the U-Rolt used as a two-way restraint?
c. Is lateral stiffness considered in the calculations?
ri . If U-Bolt is used as a clamp,

1. Is thermal axpansion load (pipe on bolt)
considered?

2. Is effect of bolt preload considered?

11. Base Plates and Anchor Bolts:
a. Check for consistency with Cygna Criteria 84042-DC-2, X Base plate analysis is not

Section 4.1.8. provided in the calculation.

Interaction equation foi the,

anchor bolts is not checked.

Stresses in base plate were not'

checked. llowever, per Cygna
Calculation Set No. F10, Binder
4/F, it is acceptable.

Texas Utilities Electric Company; 84042 Sheet 4 of 9Independent Assessment Program, Phase 3
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Independent Design

4 L% i Review Checklist
11||111|||11111111111111111111 PIPE SilPP0kT CC-1-009-007-A33R

,

Rowlewer E. Kuo/C. Wong f gh} Approver J. Minichiello h Checklis? No. PS-004

Calculation No. CC-1-009-007-A33R, Rev. 3; BAR Drawing No. CC-1-009-007-A3GR, Rev. 7 Date 3/3/ 84

Satisfactory

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items: I

'a. Loads X Weld lengths between items 6 and 7;
b. Dimensions X 11 and 16 are not; indicated on the
c. Member sizes X drawing. Cygna checked during a j

d. Drawings / Con figuration latter walkdown and found it to be i

acceptabl e. (Drawing up-date is |required.) j
i

2. Check the acceptability of the design of
Calculation No. CC-1-009-007-A33R, Rev. 3.
a. Assumptions X

b. Design Methodology X

3. Loading Combinations:
Check for consistency with:
a. G&ll Specification Nc. 2323-MS-46A, Rev. 3, X

Section 3.6.2.2.1.
b. Cygna Criteria 84042-DC-2, Section 4.3. X

_-

4 Gap (if applicable)':
a. Check for consistency with Cygna Criteria 84042-DC-2 X

Section 4.1.2.
b. Does the gap accommodate thermal and seismic move- X

ments in the unrestrained directions? I

Tsxas Utilities Electric Company: 84042 Sheet 1 of 9
Independent Assessment Program, Phase 3
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PIPE SUPPORT CC-1-009-007-A33R
,

Reviewer E. Kuo/C. Wong Approver J. Minichiello Checklist No. PS-004

Calculation No. CC-1-009-007-A33R, Rev. 3; B&R Drawing No. CC-1-009-007-A33R, Rev. 7 Date 3/3/84
S atisfactory

item Yes No N/A Comments

c. As a minimum, check the following items:
1. Center-to-center spacing X Not checked by TUGCO, but
2. Edge distance from concrete edge X acceptable per Cygna calculation,
3. Anchor allowable load X F7, Binder 4/F.
4. Embedmer.t length X

5. Reduced allowable load X

6. Combined tension and shear X

12. Richmond Structural Connection Inserts X

(if applicable):
Check for consister.cy with:
a. Cygna Criteria 84042-Dc-2, Section 4.6
b. G&ll Specification No. 23?3-SS-30 (3/19/81),

Appendix 3.
c. As a minimum, check the following items:

1. Allowable loads
2. Center-to-center spacing
3. Edge distance frort concrete edge
4. Combined tension and shear'

5. Allowable loads of holt
d. Is the base plate within allowable stress?

,

4

Texas Utilities Electric Company: 84042 Sheet 5 of 9
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PIPE E PPORT CC-1-009-008-A33K

Reviewer F. Khanachet/C. Wong Approver J. Minichiello checkIlst No. PS-005

Calculation No. CC-1-009-008-A33K, Rev.1; B&R Drawing No. CC-1-009-008-A33K, Rev. 6 Date 3/15/84
S atisf actory

item Yes No N/A Comments

b. Is actual stiffness computed? X

c. Does the stiffness include all support elements, X

including baseplates and anchor bolts?

21. Is the design of tha support frame member in
accordance with Cygna Criteria 84042-DC-2, Section 4.1.107 X

22. Is the design of the welded connection of the
members in accordance with Cygna Criteria 84042-DC-2
Section 4.1.10? X

23. Is the design of the member connection, including local No stiffeners were provided at rear
stiffening, adequate for load transfer in accordance bracket to W6 x 15.5 connection.
with Cygna Criteria 84042-DC-2, Section 4.1.10? X No calculations were provided to

check the adequacy of the
connection without stiffeners.
Refer to Note 3.

24. Code Allowable Stress Requirements:
a. Does the design meet the requirements of Cygna X See comment under item 23.

Criteria 84042-DC-2, Section 4.4?

Texas Utilities Electric Company; 84042 Sheet 8 of 9
Independent Assessment Program, Phase 34
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; PIPE SUPPORT CC-1-009-008-A33K

Reviewer F. Khanachet/C. Wong Approver J. Minichiello Checklist No. PS-005

Calculation No. CC-1-009-008-A33K, Rev.1; BAR Drawing No. CC-1-009-008-A33K. Rev. 6 D*'* 3/15/84
Satisfactory

item Yes No N/A Comments

b. Does the design neet the requirements of X

G&H Specification 2323-MS-46A, Rev. 5, Section 3.67
.

c. For buckling, is the appropriate length used, X

considering the full unstiffened span?
.

25. As-Ruilt Support:
Do the dimensions, section properties and configuration X

of the as-built support confonn to the final design
calculation?

,

1

f

|

1
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Independent Design:

4L t i Review Checklist
U000

PIPE SUPPORT CC-1-009-014-A33R
e

Reviewer F. Khanachet/C. K. Wong approv., J. Minichiello Checklist No. PS-006
Calculation No. CC-1-009-014-A33R, Rev.1; BAR Drawing No. CC-1-009-014-A33R, Rev. 3 o.te 3/5/84

.

S atisf actory

item Yes No N/A Commente

21. Is the design of the support frame member in accordance X

with Cygna Criteria 84042-DC-2, Section 4.1.10?

,

22. Is the design of the welded connection of the X

members in accordance with Cygna Criteria 84042-DC-2,
Section 4.1.10?

23. Is the design of the member connection, including local X No calculation provided; however,
stiffening, adequate for load transfer in accordance the load is not large and the
with Cygna Criterie. PiO42-DC-2, Section 4.1.10? design is acceptable for this

load. Refer to Note 3 for
additional information.

I 24. Code Allowable Stress Requirements:
a. Dnes the design meet the requirements of Cygna X

Criteria 84042-DC-2, Section 4.4?
b. Does the design meet the requirements of X

GAH Specification 2323-MS-46A, Rev. 5, Section 3.6?
c. For t>uckling, is the appropriate length used, X

considering the full unstiffened span?

-

Texas Utilities Electric Company; 84#A2 Sheet 8 of 9
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PIPE SUPPORT CC-1-009-015-A33R ,

ceviewer F. Khanachet/C. Wong Approver J. Minichiello Checklist No. PS-007

Calculation No. CC-1-009-015-A33R, Rev.1; B&R Drawing No. CC-1-009-015-A33R, Rev. 4 Date 3/15/84
Satisfactory

item Yes No N/A Comments

c. As a minimum, check the following items:
1. Center-to-center spacing X

2. Edge distaace from concrete edge X

3. Anchor allowable load X

4. Embedment length X

S. Reduced allowable load X The allowable loads were reduced
based on the separation ratio.

6. Combined tension and shear X

!

12. Richmond' Structural Connection Inserts: X

Check for consistency with:
a. Cygna Criteria 84042-DC-2, Section 4.6
b. G8H Specification No. 2323-SS-30, Appendix 3.
c. As a minimum, check the following items:

1. Allowable loads
2. Center-to-center spacing
3. Edge distance from concrete edge
4. Combined tension and shear
5. Allowable loads of bolt

d. Is the base plate within allowable stress?

Texas Utilities Electric Company: 84042 Sheet S of 9
Independent Assessment Program Phase 3
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PIPE SUPPORT CC-1-009-015-A33R

a. viewer F. Khanachet/C. Wong Apprcver J. Minichiello Checklist No. PS-007

Calculation No. CC-1-009-015-A33R, Rev.1; BAR Drawing No. CC-1-009-015-A33R, Rev. 4 Date 3/15/ 84<

_

S atisf actory

item Yes No N/A Comments

.

90. Design Interface Requirements:
a. Stiffness:

Does the design meet the requirements of Cygna X Stiffness calculation was not
Criteria 84042-DC-2, Section 4.17 provided but the deflections are

less than 1/16".
b. Is actual stiffness computed? X Refer to Note 8.
c. Does the stiffness include all support elements, X

including baseplates and anchor bolts?

21. Is the design of the support frame member in accordance X

with Cygna Cri teria 84042-DC-2, Section 4.1.107i

22. Is the design of the welded connection of the X

members in accordance with Cygna Criteria 84042-DC-2,
Section 4.1.10?

'

23. Is the design of the member connection, including local X Stiffener plates were not provided
stiffening, adequate for load transfer in accordance at moment joints (between M 4x13's),
with Cygna Criteria 84042-DC-2, Section 4.1.10? Stress levels are low, joint ,is OK.

-

Texas Utilities Electric Company; 84042 Sheet 8 of 9
Independent Assessment Program, Phase 3
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Independent Design
4L 2i Review Checklist
"" ""'" '

PIPE SUPPORT CC-1-020-001-A33K
,

newlewer F. Khanachet/C. Wong Approver J. MinichiellO Checklist No. PS-009

Calculation No. CC-1-020-001-A33K, Rev. 0; BAR Drawing No. CC-1-020-001-A33K, Rev. 1 Date 3/14/84

,
S atisfactory

item Yes No N/A Comments

! f. Steamhammer (SHL)
9 Relief Valve Discharge (RV)
h. LOCA
(See Cygna Criteria 84042-DC-2 for definitions.)

17. Has the weight of the support been included in the design? X Acceptable as it is small and
negligible.

18. Has the inertial load of the support been included in X Acceptable as it is negligible'

the design? considering the stress levels in,

the design calculation. Refer to
Note 7.

.

19. Friction Loads:,

a. Has friction load been included in the support design? 'X
b. Is friction considered in the appropriate direction (s)? X

20. Design Interface Requirements:
a. Stiffness: X No stiffness calculation was+

Does the design meet the requirements of Cygna provided but deflection is less
Criteria 84042-DC-2 Section 4.1? X than 1/16". Refer to Note 8.

b. Is actual stiffness computed?
c. Does the stiffness include all support elements, X

including baseplates and anchor bolts?

Texas Utilities Electric Company: 84042 Sheet 7 of 8 '

independent Assessment Program, Phase 3
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Independent Design
6 i Review Checklist4L

MillHINMilMNM
PIPE SUPPORT CC-1-021-001-A33R ,

Reviewer M. Meyer/C. Wong Approver J. Minichiello Checklist No. PS-011

Calculation No. CC-1-021-001-A33R, Rev. 0; BAR Drawing No. CC-1-021-001-A33R, Rev. 1 Date 3/5/84
Satisfactory

item Yes No N/A Comments

20. Design Interface Requirements:
a. Stiffness:

Does the design meet the requirements of Cygna X Stiffness calculation was not
Criteria 84042-DC-2, Section 4.l? provided. But deflections

b. Is actual stif fness computed? X were all less than 1/16".
c. Does the stiffness include all support elements, X Refer to Note 8

including baseplates and anchor bolts?'

-

21. Is the design of the support frame member
in accordance with Cygna Criteria 84042-DC-2, X Stresses were low, less than 10
Section 4.1.10? ksi.

22. Is the design of the welded connection of the
members in accordance with Cyg'na Criteria 84042-DC-2, ,

Section 4.1.10? X

I

T:xas Utilities Electric Company; 84042 Sheet 8 of 9,

| Independent Assessment Program, Phase 3
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Independent Design
AL t i Review Checklist

PIPE SUPPORT CC-1-021-001-A33R ,

;
i

ceviewer M. Meyer/C. Wong Approver J. Minichiello Checklist No. PS-011

Calculation No. CC-1-021-001-A33R, Rev. 0; B&R Drawing No. CC-1-021-001-A33R, Rev. 1 Date 3/5/84
S atisf actory

item Yes No N/A Comments

23. Is the design of the member connection, including local
stiffening, adequate for load transfer in accordance
with Cygna Criteria 84042-DC-2, Section 4.1.107 X Cover plates were not provided

at moment joints near tube ends.
However, due to low stresses and

,

Istiffening by cross members this
will not impact design.
Refer to Note 3.

l

24 Code Allowable Stress Requirements:
a. Does the design meet the requirements of Cygna X See comments under Items 21 and

Criteria 84042-DC-2, Section 4.4? 23.
b. Does the design meet the requirements of X

G&H Specification 2323-MS-46A, Rev. 3, Section 3.67
| c. For buckling, is the appropriate length used, X i

| considering the full unstiffened span? *

25. As-Built Support:
|
' Do the dimensions, section properties and configuration X

of the as-built support conform to the final design
calculation? ,{

l

Tcxas Utilities Electric Company; 84042 Sheet 9 of 9
Independent Assessment Program, Phase 3
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Independent Design
4L Review Checklistt i

111111111W151111118W1m
PIPE SUPPORT CC-1-028-003-A33R

,

Heviewer E. Kuo/C. Wong Approver J. Minichiello Checklist No. PS-013

Calculation No. CC-1-028-003-A33R, Rev. 4; B&R Drawing No. CC-1-028-003-A33R, Rev. 7 Date 3/6/84 !

S atisf actory

item Yes No N/A Comments .I

9. Strut:
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.1.
b. Cygna Criteria 84042-DC-2, Section 4.1.7 X

c. As a minimum, the following items shal1 be c'iecked:
1. Allowable load X Strut design calculation was not
2. Pin-to-pin dimension X provided. However, it is i

3. Swing angle X acceptable per Cygna calculation |

Set No. A4 File 4/F.

10. U-B ol t : X

a. Is load within U-Bolt allowable 10. .
b. Is the U-Bolt used as a two-way restraint?
c. Is lateral stiffness consitis.ea in the calculations?
d. If U-Bolt is used as a clamp,

1. Is thermal expansion load (pipe on bolt)
considered?

2. Is effect of bolt preload considered?

Texas Utilities Electric Company: 84042 Sheet 4 of 9
Independent Assessment Program, Phase 3
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Independent Design

4L Review Checklistii

PIPE SUPPORT CC-1-028-006-A33R,

,

Ceviewer E. Kuo/C. Wang Q Q Approver J. Minichiello Q Checklist No. PS-016,

Calculation Nr . CC-1-028-006-A33R, Rev. 5; BAR Drawing No. CC-1-028-008-A33R, Rev. 8 Date 3/10/84
Satisfactory

item Yes No N/A Comment s

1. Design Input Data:
Check that all data are used correctly. .

As a minimum, check the following items: ,

a. Loads X

b. Dimensions X ,

c. Member sizes X Load summary sheet is not enclosed
; in the package for Rev. S calcula-

tion. However, Cygna has verified
the loads,

d. Drawings / Configuration X Support drawing should be updated
; for revised pipe movements. How-
; ever, the differences are very

small.i

:

! 2. Check the acceptability of the design of In the STRUDL model only the 2
| Calculation No. CC-1-028-006-A33R, Rev. 5. moment was released at joints 16-
i a. Assumptions X and 18 of members 17 and 18,
' b. Design Methodology X respecti vely. Since these points

represent a pin connection between
j the strut and bracket, all moments
j should be released. This modeling
| omission is acceptable since the

moments at these points are small
(Mx = 30 in-lb, My = 240 in-lb 9,

) 16; Mx = 8 in-lb, My = 240 in-lb @
i

18).

Texas Utilities Electric Company; 84042 Sheet 1 of 9
Independent Assessment Program, Phase 3
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- Independent Design

4L Review Checklistt i

PIPE SUPPORT CC-1-028-019-S33R
,

ceviewer M. Meyer/C. Wong Approver J. Minichiello Checklist No. PS-019

Calculation No. CC-1-028-019-S33R, Rev.1; B&R Drawing No. CC-1-028-019-S33R, Rev. 4 Date 3/16/84
Satisfactory i

IItem Yes No N/A Comments
.

17. Has the weight of the support been included in the design? X

18. Has the inertial load of the support been included in This support has sufficient margin
the design? X to accommodate the effect due to

the inertial load. For additional'
information refer to Note 7.

19. Friction Loads:
a. Has friction load been included in the support design? X

h. Is friction considered in the appropriate direction (s)? X

20 Design Interface Requirements:
a. Sti f f ness: Stif fness calculation was not

Does the design meet the requirements of Cygna provided, but the defections
Criteria 84042-DC-2, Section 4.17 X are less than 1/16". Refer to

b. Is actual stiffness computed? X Note 8.
: c. Does the stiffness include all support elements,

including baseplates and anchor bolts? X

21. Is the design of the support frame member in accordance
with Cygna Criteria 84042-DC-2, Section 4.1.10? X

Texas Utilities Electric Company; 84042 Sheet 7 of 8
Irupendent Assessment Program, Phase 3
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4L Review Checklistt i

PIPE SUPPORT CC-1-028-020-S33R,

,

' Ceviewer M. Meyer/C. Wong Approver J. Minichiello Checkilst No. PS-020

Calculation No. CC-1-028-020-S33R, Rev. 3; B&R Drawing No. CC-1-028-020-S33R, Rev. 6 Date 3/8/84
S atisf actory

item Yes No N/A Comments

20. Design Interface Requirements:
a. Stiffness:

Does the design meet the requirements of Cygna Stif fness calculation was not
Criteria 84042-DC-2. Section 4.17 X provided, but the deflections were

b. Is actual stiffness computed? X less than 1/16"., Refer to Note 8
c. Does the stiffness include all support elements, X

including baseplates and anchor bolts?

21. Is the design of the support frame member in accordance
with Cygna Criteria 84042-DC-2, Section 4.1.10? X

,

: 22. Is the design c ' the welded connection of the
meinhers in accordance with Cygna Criteria 84042-DC-2,

,

' Section 4.1.10? X

!

23. Is the design of the member connection, including local;

j stiffening, in accordance with Cygna Criteria 84042-DC-2, X

Section 4.1.107

1

] 24. Code Allowable Stress Requirements:
a. Does the design meet the requirements of Lygna

Criteria 84042-DC-2, Section 4.4?. X

Texas Utilities Electric Company: 84042 Sheet 8 of 9
Independent Assessment Program, Phase 3
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AL Review Checklistt i

PIPE SUPPORT CC-1-028-023-S33R ,

Cowlewer S. Luo/C. Wong C.K(d Approver J. Minichiello QTA*f checkilst No. PS-022

Calculation No. CC-1-028-023-S33R, Rev. 2; BAR Drawing No. CC-1-028-023-S3'3R. Rev. 6 Dat* S/15/84
Satisfactory

item Yes No N/A Comments

1. Design Input Data: Forces input due to the swing angle
Check that all data are used ' correctly. were less than the actual values,
As a minimum, check the following items: but the loads are small and by it-
a. Loads X self the impact is negligible,
b. Dimensions X

c. Member sizes X Y coordinates of nodes 5, 5, & 7
d. Drawings /Configu ration X specified in STRUDL input should be

10.25" instead of 8.5". X coordin-
ate of node 8 should be 0" instead
of 2", node 9 should be 2" instead
of 0". However, it is acceptable '

based on the TUGC0 response dated
June 8, 84 (Item 53) and Cygna Cal-
culation Set No. F6.

AISC 8th Edition section properties
are used instead of 7th Edition,
but the differences are small.
Refer to Note 9.

2. Check the acceptability of the design of Locations of bolts 1 and 2 used
Calculation No. CC-1-028-023-533R, Rev. 2. for the base plate analysis shown
a. Assumptions X on Section F-F were not at the
b. Design Methodology X center of gravity the weld pattern

as stated by the designer. But the
dimension used provides a closer
bolt location and would give

Tsxas Utilities Electric Company; 84042 Sheet 1 of 10Independent Assessment Program, Phase 3
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Independent Design
4L Review Checklistt i,

=========
PIPE SUPPORT CC-1-028-0?3-S33R ,

C: viewer S. Luo/C. Wong Approver J. Minichiello Checklist No. pS-022

Calculation No. CC-1-028-023-S33R. Rev. 2; R&R Drawing No. CC-1-028-023-S33R, Rev. 6 Dat* S/15/84
Satisfactory

item Yes No N/A Comments

c. Is lateral stiffness considered in the calculations? X

d. If U-Bolt is used as a clamp,
1. Is thermal expansion load (pipe on bolt)

considered? X See Note 10.
2. Is effect of bolt preload considered? X

.i

11. Base Plates and Anchor Bolts: Evaluation of base plates shown on
a. Check for consistency with Cygna Criteria 84042-DC-2, Sections E-E and F-F was

Section 4.1.8 *. recommended since the STRUDL
h. Does anchor bolt design meet the requirement of frame was not input correctly in

Cygna criteria 84042-DC-2, Section 4.S? X nodal coordinate and Y applied
c. As a minimum, check the following items: force. The interactions for the

1. Center-to-center spacing X plates are already 0.82 and 0.81
2. Edge distance from concrete edge X respectively. They are acceptable
3. Anchor allowable load X based on the TUGC0 response dated
4. Embedment length X June 8, 84 and Cygna Calculation-

5. Reduced allowable load X Set No. F6 (Itein 53).
; 6. Combined tension and shear X (Note: The presence of stiffener

plates may reduce the values of the'

interaction equation).
Base plate in Section F-F has
Hiltis and welds. Weld is designed
for entire shear load and stresses
are acceptable per design calcula-

; tion.

. Texas Utilities Electric Company: 84042 Sheet S of 10'

independent Assessment Program, Phae 3
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Independent Design
*h L A Review Checklist-

t

|11111111111W1161W11W111

PIPE SUPPORT CC-1-028-023-S33R
,

Cowlewer S. Luo/C. Wong Approver J. Minichiello Checklist No. PS-022

i Calculation No. CC-1-028-023-S33R, Rev. 2; B&R Drawing No. CC-1-028-023-S33R, Rev. 6 Dat' 5/15/84
; S atisf actory

item Yes No N/A Comments

17. Has the weight of the support been included in the design? X

j

18 Has the inertial load of the support been included in 1 g was assumed in both X and Z
the design? X directions only, but the signs of

'

those inertial loads were not input
in the way which would create the
worse case for the support.
dowever, the inertial loads are
small compared to the applied
loads. Refer to Note 7.>

i

19. Friction Loads:
' a. Has friction load been included in the support design? X

h. Is friction considered in the appropriate direction (s)?

i

20 Design Interface Requireaents:
a. Stiffness: No stiffness calculation provided.

! Does the design meet the requirements of Cygna See Note 8.
Criteria 84042-DC-2, Section 4.l? X

h. Is actual stiffness computed? X
l c. Does the stiffness include all support elements,

including baseplates and anchor bolts? X

T:xas utilities Electric Company; 84042 Sheet 8 of 10
[ Independent Assessment Program. Phase 3
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Independent Design

4 Review ChecklistL i
m

PIPE SUPP0llT CC-1-028-024-S33R ,

c.vi...r E. Kuo/C. Wong Md Approver J. MinichielloQLGf Checklist No. PS-023

Calculation No. CC-1-028-024-S33R, Rev. 5; BAR Drawing No. CC-1-028-024-533R, Rev. 11 Date 3/9/84
Satisfactory

item Yes No N/A Comments

1. Design Iriput Data:
Check that all data are used correctly.
As a minimum, check the following items:'

a. Loads X Fy-loads from latest pipe stress
analysis output are slightly (max.
3.8%) higher than design loads.,

This has no design impact,
b. Dimensions X

| c. Member sizes X

! d. Drawings / Con figuration X

! 2. Check the scceptability of the design of
i Calculation No. CC-1-028-024-S33R, Rev. 0-5.
| a. Assumptions X

b. Design Methodology X<

j 3. Loading Combinations:
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.1. X;

j b. Cygna Criteria 84042-DC-2, Section 4.3. X
t

.

Texas Utilities Electric Company: 84042 Sheet 1 of 9
j Independent Assessment Program, Phase 3
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Independent Design

4L Review Checklistt i

PIPE SUPPORT CC-1-028-026-S33R
..

I

noviewer C. Wong Cgg Approv., J. Minichiello y Checklist No. PS-024
'

Calculation No. CC-1-028-026-S33R, Rev. 0; B&R Urawing No. CC-1-028-026-S33R, Rev. 4 Date 3/21/84
S atisf actory

item Yes No N/A Comments
i

| 1. Design Input Data: Based on the original design,
Check that all data are used correctly, the input for the model shown on ''

As a minimum, check the following items: sheet 1 of 3 dated 8/12/82 has
an input error at node point 24 in
the sign of X coordinate (should be
-X instead of +X). This created
some fictitious moments. Note.: A
revised model is shown on sheet 1
of 4 calculation dated 3/4/83, but
output is not provided in the

! package and results are not used in
the design calculation.

'

This revised model was used by
TUGC0 in their calculation attached'

to the 6/8/84 letter (question #52)
, and showed acceptable results. The
| analysis corresponds to the 3/4/84
i revised model and is acceptable.

(Cygna 5/24/84 connunications
report, question #52).

. a. Loads X Loads have been reduced from
original design loads by a minimum
of 15%, so design loads are
conservative. Member weights for
struts are incorrect, but they
contribute little to total effect.

,

Tcxas Utilities Electric Company: 84042 Sheet 1 of 10,
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AL Review Checklistt i
.

"'

PIPE SUPPORT CC-1-028-026-S33R
.

Review , C. Wong Approver J. Minichiello Checklist No. PS-024

Calculation No. CC-1-028-026-S33R, Rev. 0; B&R Urawing No. CC-1-028-026-S33R, Rev. 4 o.te 3/21/84

S atisfactory

item Yes No N/A Comments
,

b. Dimensions X Sma'I discrepancy in STRUDL
model for diagonal brace & vertical
member (Items 24 & 25), but
insignificant.

c. Member sizes X
,

i d. Drawings / Configuration X

2. Check the acceptability of the design of 0" gap specified for the box
Calculation No. CC-1-028-026-S33R, Rev. O. frame. As shown in the
a. Assumptions X calculations attached to TUGC0
h. Design Methodology X letter 6/8/84, question #8, this

i does not impact the pipe or frame
design. See Note 16,

4

3. Loading Combinations:
Check for consistency with:
a. G4H Speci fication No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.1. X

b. Cygna Criteria 84042-DC-2, Section 4.3. X

!

4. Gap:
i a. Check for consistency with Cygna Criteria 84042-DC-2 X 0" gap in box frame. See Note 16.
' Section 4.1.2.
! b. Does the gap accommodnie thermal and seismic move- X

ments in the unrestrained directions?
,

,

Texas Utilities Elactric Company; 84042 Sheet 2 of 10
Independent Assessment Program. Phase 3
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ML Review Checklisti i

*
PIPE SUPPORT CC-1-028-026-S33R

e

Cowlewe, C. Wong App,o,,, J. Minichiello Checklist No. PS-024

Calculation No. CG-1-U20-U2b-5JJR, Rev. U; H&R Frawing No. GC-1-028-UZ6-533R, Rev. 4 Date 3/21/04

S atisf actory

item Yes No N/A Comments

bolt pattern. This results in,

higher bolt loads, which are
conservative and acceptable. Plate
stress is quite low,

b. Does anchor bolt design meet the requirement of
Cygna criteria 84042-DC-2, Section 4.5? X

c. As a minimum, check the following items:
1. Center-to-center spacing X

2. Edge distance from concrete edge X

3. Anchor allowable load X

| 4. Embedment length X Embedment length calculated is not
correct, but allowables are based

5. Reduced allowable load X

6. Combined tension and shear X

12. Richmond Structural Connection Inserts: See comments under item 11.
Check for consistency with:
a. Cygna Criteria 84042-Dc-2, Section 4.6 X

b. G&H Speci fication No. 2323-SS-30, X

Appendix 3.
,

c. As a minimum, check the following items:
1. Allowable loads X'

| 2. Center-to-center spacing X

3. Edge distance from concrete edge X

4. Combined tension and shear X

,,

Texas utilities Electric Company: 84042 Sheet 6 of 10
Independent Assessment Program, Phase 3
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*h L t i Review Checklist
PIPE SUPPORT CC-1-028-026-S33R

e

teviewe, C. Wong Approv., J. Minichiello checklist No. PS-024*

Calculation No. CC-1-028-026-533R, Rev. 0; B&R Orawing No. CC-1-028-026-S33R, Rev. 4 o.g. 3/21/84

Satisfactory

item Yes No N/A Comments

20. Design Interface Requirements: See Note 8,

a. Stiffness:
Does the design meet the requirements of Cygna
Criteria 84042-DC-2, Section 4.1? X

b. Is actual stiffness computed? X
,

c. Does the stiffness include all support elements,
including baseplates and anchor bolts? X

21. Is the design of the support frame member in accordance X See comment in Item 2.
with Cygna Criteria 84042-DC-2, Section 4.1.10?

!

22. Is the design of the welded connection of the.

members in accordance with Cygna Criteria 84042-DC-2
Section 4.1.107 X Incorrect weld lengths are used in

the calculation (sheet 4 Of 11).
As-Built support has 4-side weld
between Material Items 27 and 28;
27 and 36 Weld stress is
acceptable per Cygna's review
calculation.

.

23. Is the design of the member connection, including local
stiffening, adequate for load transfer in accordance,

with Cygna Criteria 84042-DC-2, Section 4.1.10? X

:
Tcxas utilities Electric company; 84042 Sheet 9 of 10
Independent Assesstnent Program, Phase 3
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4 Review Checklisti i

PIPE SUPPORT CC-1-028-033-S33K
- 4

g,,,,,,, F. Khanachet/C. Wong J. Minichiello PS-026a ,,,,,,, Checklist No.
calcuidtton no. cc-1-uzu-u;3-333K, Rev. u; Bau vrawing No. r,C-1-UZ8-033-533K, Rey, 15 Date 3/16/84

.f

I
Satisfactory

itens Yes No N/A Comments
,

7. Rod Hangers: X

Check for consistency with:'

a. G&H Specification No. 2323-MS-46A, Rev. 5,
Section 3.6.2.2.2.

b. Cygna Criteria 84042-DC-2, Section 4.1.5.
c. As a minimum, the following items shall be checked:

1. Rod size
2. Allowable load
3. Swing angle /of f-set
4. Bending or torsion on rods

,

f 8 Snubbers:
Check for consistency with:
a. GAH Specification No. 2323-MS-46A, Rev. 5, X

! Section 3.6.2.2.6
I b. Cygna Criteria 84042-DC-2, Section 4.1.6 X
'

c. As a minimum, the following items shall be checked:
1. Allowable loads X

2. Pin-to-pin dimension X There was no information on the
drawing to verify snubber Pin-to-
Pin distance used in the design
calculation. Cygna verified the
pin-pin dimension in a later walk-
down and found it acceptable,

,

Tam utilities Electric Company: 84042 Sheet 3 of 9
Independent Assessment Program, Phase 3
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4L Review Checklistt i

PIPE SUPPORT CC-1-028-03S-S33R

'

Ceviewer F. Khanachet/C. Wong Approver J. Minichiello Checkilst No. PS-028
*

Calculation No. CC-1-028-035-S33R, Rev. 2; BAR Drawing No. CC-1-028-035-S33R, Rev. 7 Date 3/7/84
S atisf actory

item Yes No N/A Comments

!,

,
c. As a minimum, the following items shall be checked:

! 1. Allowable load X

| 2. Pin-to-pin dimension X

3. Swing angle X

,

10. U-Bol t: X

a. Is load within U-Bolt allowable loan
b. Is the U-Bolt used as a two-way restraint?
c. Is lateral stiffness considered in the calculations?
d. If U-Bolt ased as a clamp,

1 1. Is tl expansion locd (p';:e on bolt)
,

considered?
| 2. Is effect of bolt preload coissidered?
1

|
-

11. Base Plates and Anchor Bolts:
| a. Check for consistency with Cygna Criteria 84042-DC-2, X Since the swing angle was cal
'

Section 4.1.8. culated to be less than 1*, com-;

ponent forces due to swing angle
! were not considered in base plate
: analysis.

b. Does anchor bolt design meet the requirement of,

{ Cygna Criteria 84042-DC-2, Sectior 4.5? X
,

!

!

| Texas Utilities Electric Company: 84047 Sheet 4 of 8Independent Assessment Program, Ftase 3
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f$ Review Checklisti

PIPE SUPPORT CC-1-028-701-A33R ,

teviewer M. Meyer/C. Wong (g(y Approver J. Minichiello QCtg Checklist No. p3 036

Calculation No. CC-1-028-701-A33R, Rev.1; B&R Drawing No. CC-1-028-701-A33R, Rev. 3 Det* 3/9/84
i Satisfactory

'

Item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X CC-2-002-003-A33R (gang hanger)

; loads used in the design are less
than the current loads, Ref. CPPA-
#35139.
Loads from pipe stress analysis

j output are higher than those used
'

in design. The calculation needs
to be updated for latest loads
(i.e. Rev, 2 of Analysis AB-1-61A).

. As-huilt piping loads have in-
| creased approximately 10%. These

loads appear to have not been
transmitted to the pipe suppc,rt
group. The updated loads do not
appear in the calculation pack-
age. By review of the support
calculation there is suf ficient
margin for an increase in the load

: of approximately 10%.
h. Dimensions X Used 8th Edition AISC properties,

(See Note 9).
c. Member sizes X

d. Drawings / Configuration X

Texas Utilities Electric Company: 84042
Sheet 1 of 10

} Independent Assessment Program, Phase 3
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Independent Design~

4 L' t a Review Checklist
. numWNc

PIPE SUPPORT CC-1-028-701-A33R _,

Rowlewer M. Meyer/C. Wong Approver J. Minichiello Checklist No. PS-036
.

Calculation No. CC-1-028-701-A33R, Rev. 1; B&R Drawing No. CC-1-028-701-A33R, Rev. 3 Date 3/9/84
S a tisfactory

item Yes No N/A Comments

,

2. Check the acceptability of the design of
Calculation No. CC-1-028-701-A33R, Rev. 1.
a. Assumptions X,

b. Design Methodology X
'

3. Loading Combinations:
Check for consistency with:

; a. G&H Specification No. 2323-MS-46A, Rev. 5, X

: Section 3.6.2.2.1.
; b. Cygna Criteria 84042-DC-2, Section 4.3. X
,

4. Gap (if applicable): X

a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2.

h. Does the gap accommodate thermal and seismic move-
ments in the unrestrained directions?

| S. Restraints: (
"

a. Check whether the design conforms to t'ne piping X
! analysis restraint requirements.
; b. Check consistency with GAH Specification X

No. 2323-MS-46A, Rev. 5, Section 3.6.2.2.2,
! (Box Restraints).
i

i Texas Utilities Electric Company: 84042 Sheet 2 of 10Independent Assesstnent Program, Phase 3
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Independent Design

4L Review Checklisti i
lillHilllill#111Hilllllild

PIPE SUPPORT CC-1-028-701-A33R
; ,.

Reviewer M. Meyer/C. Wong Approver J. Minichiello Checklist No. PS-036:

Calculation No. CC-1-028-701-A33R, Rev.1; BAR Drawing No. CC-1-028-701-A33R, Rev. 3 Dat* 3/9/84
S atisf actory

item Yes No N/A Comments
,

i

i
,

6. Spring Supports: X

Check for consistency with:
I a. G&H Specification No. 2323-MS-46A, Rev. 5,

Sections 3.6.2.2.3 and 3.6.2.2.4.
b. Cygna Criteria 84042-DC-2, Section 4.1.4
c. As a minimum, the following items shall be checked:

1. Variability of spring force

' . 2. Cold load
3. Allowable loads

'

4. Available travels
5. Swing angle /off-set

!

7. Rod Hangers: X

| Check for consistency with:
{ a. GAH Specification No. 2323-MS-46A, Rev. 5,
: Section 3,6.2.2.2.
' b. Cygna Criteria 84042-DC-2, Section 4.1.5.
.

c. As a minimum, the following items shall be checked:
| 1. Rod size
i 2. Allowable 1,oad
| 3. Swing angle /off-set
| 4. Bending or torsion on rods

|
!
!

i Texas Utilities Electric Company: 84042 Sheet 3 of 10Independent Assessment Program, Phase 3
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4L Review Checklistt i
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! PIPE SUPPORT CC-1-028-701-A33R ,

Rowlewer M. Meyer/C. Wong Approver J. Minichiello checkilst No. PS-036

Calculation No. CC-1-028-701-A33R, Rev. 1; BAR Drawing No. CC-1-028-701-A33R, Rev. 3 Date 3/9/84
Satisfactory

item Yes No N/A Comments,

8. Snubbers: X

Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.6.
b. Cygna Criteria 84042-DC-2, Section 4.1.6.
c. As a minimum, the following items shall be checked:

1. Allowable loads
2. Pin-to-pin dimension
3. Cold setting<

4. 1/4" stroke in excess of thermal movement
5. Swing angle

9 Strut:
Check for consistency with: -

a. GAH Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.1.
'

b. Cygna Criteria 84042-DC-2, Section 4.1.7. X

; c. As a minimum, the following items shall be checked:
l. Allowable load X

'

2. Pin-to-pin dimension X

3. Swing angle X Swing angle was not checked but is,

within the allowable.-

Tsxas Utilities Electric Company:84042 Sheet 4 of 10Independent Assessment Program, Phase 3
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_
PIPE SUPPORT CC-1-028-701-A33R

Reviewer M. Meyer/C. Wong Approver J. Minichiello Checklist No. PS-036

Calculation No. CC-1-028-701-A33R, Rev.1; B&R Drawing No. CC-1-028-701-A33R, Rev. 3 cate 3/9/84
Satisfactory

,

.

Item Yes No N/A Comments

!

12. Richmond Structural Connection Inserts X

(if applicable):
, Cneck for consistency with:
' a. Cygna Criteria 84042-Oc-2, Section 4.6 .

b. G&H Specification No. 2323-SS-30,
Appendix 3.'

c. As a minimum, check the following items:
1. Allowable loads
2. Center-to-center spacing

i 3. Edge distance from concrete edge
4. Combined tension and shear
5. Allowable loads of bolt -

'

d. Is the base plate within allowable stress?
t

: 13. Civil Anchor and Thru-Bolts: X

! a. Embeded Civil or Grouted Structural Anchor:
| Does it meet G&H spacing and allowable load
' requi rements?

Refer to Cygna Criteria 84042-DC-2, Section 4.8. ,

b. Thru-Rolts:,

; Does it meet t'he bolt allowable load requirements
| of the ASME Code?

c. Is the base plate bolts within
allowable stress?

i Texas Utilities Electric Company; 84042 Sheet 6 of 102 Independent Assessment Program, Phase 3
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PIPE SUPPORT CC-1-028-713-S33K
,

Reviewe, E.Kuo/C. Wong QQ Approver J. Minichiello% Checklist No. PS-037

Calculation No. CC-1-028-713-S33K, Rev.1; B&R Drawing No. CC-1-028-713-D3K, Rev. 4 Date 3/22/84
.

S atisf actory

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X

b. Dimensions X

c. Member sizes X

d. Drawings /Confi gurati on X Load of SMF-10-PC shown on Material;

list should be 16346 lbs. Instead
of 22558 lbs. per latest revision,

i of calculation. Drawing update
required.

Note: This support is attached to
support AF-1-099-712-S33R which is
a gang hanger frame. The computer1

model of this main frame has some
input errors, dimensional
discrepancies and incomplete load
combination. A reanalysis was
necessary. It is acceptable per

<

TUGC0 response dated June 3,
1984. The model was corrected and
reanalyzed. :

1

:

Texas Utilities Electric Company: 84042 Sheet 1 of 9
i independent Assessment Program, Phase 3
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PIPE SUPPORT CC-1-028-720-S33R
,

9

Reviewer E. Kuo/C. Won 9 CK d Approver J. Minichiello @ ' Checklist No. PS-039

Calculation No. CC-1-028-720-S33R, Rev. 4; B&R Drawing No. CC-1-028-720-333R, Rev. 5 pate 3/17/84
S atisf actory

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X

b. Dimensions X
i c. Member sizes X

d. Drawings / Configuration X Revisions of BRHL drawings as shown
on " Support Load Table" are not
latest revisions. Latest revisions
are as follows:
BRHL # CC-1-AB-007, Rev. 4 +, Rev. 6

: BRHL # CC-1-AB-013, Rev. 7 +, Rev. 10
BRHL # CC-1-AB-049, Rev. 5 +, Rev. 6

] BRHL # CC-1-SB-001, Rev. 3 +, Rev. 5
BRML # CC-1-SB-003, Rev. 4 +, Rev. 5
This has no impact on design.

2. Check the acceptability of the design of
Calculation No. CC-1-028-720-S33R, Rev. 4.

.a. Assumptions X In STRUDL math model, the end
moment was released for Members 1
and 2 in the Y and Z direction
only. It should be released for,

i all directions. After review of
! TUGC0 response dated 6-8-84 to

question 34, Cygna agrees that the
change has no design impact.

Texas Utilities Electric Company: 84042 Sheet 1 of 9
Ind* pendent Assessment Program. Phase 3

_ _ _ - . __ ____-



__ ___ . _. . . ._.

.

O O O
Independent Design
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PIPE SilPPORT CC-1 -028-7 21 -S 33R ,

Cowlewer M. Meyer/C. Wong Approver J. Minichiello Checklist No. PS-040

Calculation No. CC-1-028-721-S33R, Rev. 0; 88R Drawing No. CC-1-028-721-S33R, Rev. 2 Det* 3/09/84'

S atisf actory

item Yes No N/A Comments

i

.

19. Friction Loads:
a. Has friction load been included in the support design? X Not included in STRUDL. The4

b. Is friction considered in the appropriate direction (s)? X deflection is less than 1/16".
| See Observation PS-08

!

i 20 Design Interface Requirements:
a. Stiffness: X Stiffness calculations were not

; Does the design meet the requirements of Cygna provided, but all deflections were
Criteria 84042-DC-2, Section 4.17 less than 1/16" based on the STRUDL

output. Refer to Note 8.i

i h. Is actual stiffness computed? X
' c. Does the stiffness include all support elements, X

4
including baseplates and anchor bolts?

,

21. Is the design of the support frame member X See comments under Items 1, 2,
| in accordance with Cygna Criteria 84042-DC-2, and 18.

Section 4.1.10?
,

j 22. Is the design of the welded connection of the X

members in accordance with Cygna Criteria 84042-DC-2,'

Section 4.1.10?!

|
^

l

!
!

i Texas Utilities Electric Company; 84042 Sheet 8 of 9Independent Assessment Program, Phase 3
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4L Review Checklistt i
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I PIPE SUPPORT CC-1-028-723-S33R
,

,

I

F. Khanachet/C. Wong ( g gj Ap,www J. Minichiello g Checklist No. PS-041Reviewer

Calculation No. CC-1-028-723-S33R, Rev. 0; B&R Urawing No. CC-1-028-723-S33R, Rev. 2 page 3/16/84
Satisfactory

ttom Yes No N/A Comments
t

1
'

1. Design input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X For Rev. 2 Load Summary, see

CPPA-26,449. Load summary sheet
showing loads from stress
problem AB-1-61A, Rev. 2, are
not given in the package. Loads

; used in the design are slightly
larger than or very close to actual
loads. Acceptable.

h. Dimensions X

c. Member sizes X

d. Drawings / Configuration X There is an apparent discrepancy in
the line identification between,

; 24"4 CC-1-028-151-3 (drawing) and
-

24"4 CC-1-028-152-3 (calcula-
tion). Support drawing appears to.

I be in error. No design impact.
i

!
| 2. Check the acceptability of the design of
~

Calculation No. CC-1-028-723-S33R, Rev. O.
a. Assumptions X,

| b. Design Methodology X

i

Texas Utilities Electric Company; 84042 Sheet 1 of 10
Independent Assessment Program, Phase 3
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PIPE SUPPORT CC-1-028-725-S33R
4

Ceviewer J.P. Russ/C. Wong app,e,e, J. Minichiello Checklist No. PS-042

Calculation No. CC-1-028-725-533R, Rev. 2; it&R Drawing No. CC-1-028-725-S33R, Rev. 3 pate 3/15/84

Setlefactory

item Yes No N/A Comments

'

d. If U-Bolt is used as a clamp,
1. Is thermal expansion load (pipe on bolt)

considered?
2. Is effect of bolt preload considered?

4

4 11. Base Plates and Anchor Rolts:
) a. Check for consistency with Cygna Criteria 84042-DC-2, X The bolt hole size indicated in

Section 4.1.8. Section "C-C" indicates a dia-

|.
meter that may be interpreted as
l-1/16". This size would not allow
the nuts of the S/8" 4 Hilti Kwik

; holts to bear against Item 5. Per
TUGCO's response dated May 2, 1984,

! the bolt hole is verified to be
| 11/16" which is appropriate.

b. Does anchor bolt design meet the requirement of X

Cygna Criteria 84042-DC-2, Section 4.5?
.

As a minimum, check the following items:] c.
' 1. Center-to-center spacing X

2. Edge distance from concrete edge X

3. Anchor allowable load X
4 4. Embedment length X Embedment length was not checked.
! 5. Reduced allowable load X However, the bolt loads are within

6. Combined tension and shear X allowables.
,

I

|
i Texas Utilities Electric Company; 84042 Sheet 5 of 10

Independent Assessment Program, Phase 3
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4L t i Review Checklist
PIPE SUPPORT CC-1-028-725-S33R

t

teview., J.P. Russ/C. Wong app,,,,, J. Minichiello Checklist No. PS-042

Calculation No. CC-1-028-725-S33R, Rev. 2; B&R Drawing No. CC-1-028-725-S33R, Rev. 3 o.t. 3/15/84
S atisf actory

item Yes No N/A Comments

i

18 Has the inertial load of the support been included in X g A Ig load for member weight was4

' the design? included in the X, Y, Z directions,
j This does not accurately account
: for inertial lo,ad effect. See Note
| 7

:

i 19. Friction Loads:
1 a. Has friction load been included in the support design? X Friction was not considered for

b. Is fri : tion considered in the appropriate direction (s)1 X 4"-VD-1-013-152-5 in Z-direction.i

Friction force is 300 lb which is
'

negligible,

j 20. Design Interface Requirements:
a. Stiffness:

Does the design meet the requirements of Cygna X
Criteria 84042-DC-2, Section 4.1?

b. Is actual stif fness computed? X Stiffness calculation was not
clearly performed. Frequency
was not checked. But deflection
was less than 1/16".

c. Does the stiffness include all support elements, X Base plate and anchor bolt1

'

including baseplates and anchor bolts? flexibility was not considered.
i See Note 8.
|

I |

j Texas U'itities Electric Company; 84042 Sheet 8 of 10
! Independent Assessment Program, Phase 3
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4L Review Checklistt i

PIPE SUPPORT CC-1-028-725-S33R
i

Ceviewe, J.P. Russ/C. Wong 4 ,,,,,,, J. Minichiello PS-042Checklist No.
Calculation No. CC-1-028-/25-533R, Rev. 2; R&R Drawing No. CC-1-028-725-533R, Rev. 3 o... 3/ia/84

S atisisctory

Item Yes No N/A Comments
,

1

21. Is the design of the support frame member in
accordance with Cygna Criteria 84042-DC-2, Section 4.1.107 X

i

22. Is the design of the welded connection of the X Weld of Item 1 to Item 4 is
members in accordance with Cygna shown and checked as a 1/4"

i Criteria 84042-DC-2, Section 4.1.107 fillet. 5/16" fillets are
minimum requi red. Weld is
acceptable per TUGC0 response dated
June 8, 84 to Cygna Question 31
(see Observation PS-04).
The weld of Item 3 to Item I is
checked using enveloped emergency
loads. The actual and allowable

! loads were incorrect, and wrong
; weld pattern was used in
'

caMulations. However, the welds
j are acceptable per Cygna
; calculation F-13 (84042, 4-F).
.

23. Is the design of the member connection, including local See comments under Item 22.
stiffening, adequate for load transfer in accordance;

' with Cygna Criteria 84042-DC-2, Section 4.1.107 X

Texas Utilities Electric Company; 84042 Sheet 9 of 10
Independent Assessment Program, Phase 3
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PIPE SUPPORT CC-1-031-001-S43K
,

teviewe, E. Kuo/C. Ho19 Approv., J. Minichiello Chacklist No. PS-044

Calculation No. CC-1-031-001-S43K, Rev.1; B&R Urawing No. CC-1-031-001-S43K, Rev. 5 o.t. 3/8/84
'

S ettsfactory

item Yes No N/A Comments

1. Rod size
2. Allowable load
3. Swing angle /off-set,

'

4. Bending or torsion on rods
.

8 Snubbers:
Check for consistency with:
a. GAH Specification No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.6
b. Cygna Criteria 84042-DC-2, Section 4.1.6.

. c. As a minimum, the following items shall be checked:
'

1. Allowable loads X

2. Pin-to-pin dimension X Pin-to-pin dimension used in design
i calculation (20") did not match the

'

calculated value based on the di-
mensions shown on the drawing

1 (22"), but did not change the snab-
! ber allowable (Refer to Cygna

calculation).
! 3. Cold settin9 X

j 4.1/4" stroke in excess of thermal movement X

1 S. Swing angle X Sheet 2 of drawing seems to show
dimension between pipe and rear
bracket as 9 5/8". TUGC0 response
in letter dated June 8, 1984 (Item
34) references CMC 86833, which

Tc.xas Utilities Electric Company; 84042 Sheet 3 of 9
Independent Assessment Program, Phase 3
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PIPE SUPPGtT CC-1-031-001-543K
i

pg . ,g. .., t. Euo/C. Wong 3 ,,,,,,, J. Minichiello PS-044Checklist No.
Ca lculation No. CC-1-UJ1-UOl-543K, Rev.1; B&R Drawing No. CC-1-031-001-543K, Rev. 5 o.,. 3/8/ 84

Setlefactory

tiene Yes No N/A Commente

shows 9-5/8" as the dimension to
the base plate centerline and IS"
as the dimension to the rear
bracket. Cygna verified this by
reviewing the CMC.

9. Strut: X

Check for consistency with:
a. MH Spect fication No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.1.
b. Cygna Criteria 84042-DC-2. Section 4.1.7.
c. As a mintrum, the following items shall be checked:

1. Allowable load
2. Pin-to-pin dimension
3. Swing angle

'

10 U-B ol t: .

a. Is load within U-Bolt 3110wable load? X

b. Is the U-Rolt used as a two-way restraint? X

c. Is lateral stiffness considered in the calculations? X

d. If U-Bolt is used as a clamp, X

1. Is thermal expansion load (pipe on bolt)
considered?

2. Is effect of bolt preload considered?

Teus utilities sectric company: 84042 Sheet 4 of 9
Independent Assessment Program, Phase 3
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PIPE SUPPORT CC-1-031-003-543K

,

neviewer E. Kuo/C. Wong C,h ) Approver J. Minichiellog Checklist No. PS-046

Calculation No. CC-1-031-003-543K, Rev. 4; BAR Drawing No. CC-1-031-003-S43K, Rev. 7 Date 3/9/84
Satisfactory

Iten Yes No M/A Comments '

l. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X

h. Dimensions X

c. Member sizes X

d. Drawings / Configuration X Vendor certified drawing is not in
calculation. Not a design require-
ment.

2. Check the acceptability of the design of
Calculation No. CC-1-031-003-543K, Rev. 4
a. Assumptions X

b. Design Methodology X

3. Loading Combinations:
Check for consistency with:
a. GaH Specification No. 2323-MS-4tiA, Rev. 5, X

Sectios 3.6.2.2.1.
b. Cygna Criteria 84042-DC-2, Section 4.3. X

4 Gap: X

a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2.

h. Does the gap accomodate thermal and seismic move-
ments in the unrestrained directions?

Texas Utilities Electric Company: 84042 Sheet 1 of 9
Indes:endent Assessrnent Prograrn, Phase 3
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PIPE SUPPORT CC-1-031-007-S33R ,

novie=*r E. Kuo/C. Wong ChT Approver J. Minichiell4 Checklist No. PS-048

Calculation No. CC-1-031-007-533R, Rev. 2; B&R Drawing No. CC-1-031-007-533R. Rev. 6 Det* 3/9/84
Setlefactory

item Yes No N/A Commente

1. Design Input Data: Thermal movements are not shown on
Check that all data are used correctly. support drawing; Item 3 in the
As a minimum, check the following items: Bill of Materials, the strut load
a. Loads X is not up-to-date. OK since move-
b. Dimensions X ments are small and correct loads
c. Member sizes X are used in design calculation.
d. Drawings /Configuraifon X

2. Check the acceptability of the design of
Calculation No. CC-1-031-007-S33R, Rev. 2
a. Assumptions X

b. Design Methodology X

3. Loading Combinations:
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.1.
b. Cygna Criteria 84042-DC-2, Section 4.3. X

4 Gap (if applicable): X

a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2.

b. Does the gap accomodate thermal and seismic move-
ments in the unrestrained directions?

Texas Utilities Electric Company; 84042 Sheet I of 8
Independent Assessment Program, Phase 3
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*hL Review Checklist(6

PIPE SUPPORT CC-1-031-007-S33R ,

teviewer E. Kuo/C. Wong Approver J. Minichiello Checklist No. PS-048

Calculation No. CC-1-031-007-533R, Rev. 2; BAR Drawing No. CC-1-031-007 -S33R, Rev. 6 Date 3/9/84
Satisfactory

item Yes No N/A Comments

3. Swing angle X Swing angle was not checked, but OK
by inspection. Hovement is very
small.

10 U-B01t:
a. Is load within U-Bolt allowable load? X

b. Is the U-Bolt used as a two-way restraint? X

c. Is lateral stiffness considered in the calculations X

(if applicable)?
d. If U-Bolt is used as a clamp,

1. Is thermal expansion load (pipe on bolt) y See Note 10.
considered?

2. Is effect of bolt preload considered? X See Note 10.

11. Base Plates and Anchor Bolts:
a. Check for consistency with Cygna Criteria 84042-DC-2, X

Section 4.1.8
b. Does anchor bolt design meet the requirement of X

Cygna criteria 84042-DC-2, Section 4.5?
c. As a minimum, check the following items:

1. Center-to-center spacing X Stud and bolt center to center
spacing = 6-1/8"; close to 10 times
bolt diameter = 6-1/4". No design

2. Edge distance from concrete edge X impact.
3. Anchor allowable load X

4. Embedment length X

T:xas utirties Electric Conpany: 84042 Sheet 4 of 8
Independent Assessment Program, Phase 3
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O O O
Independent Design

4L Review Checklistt i
=========

PIPE SUPPORT CC-1-031-011-S43R ,
,

teviewer F. Khanachet/C. Hong (Mu) A prover J. Minichiello g Checklist No. PS-052

Calculation No. CC-1-031-Oll-543R, Rev. 1; B&R Drawing No. CC-1-031-011-543R, Rev. 5 Date 3/9/84
S atisf actory

item Yes No N/A Comments

; 1. Design Input Data:
Check that all data are used correctly.

! As a minimum, check the following items:
a. Loads X

; b. Dimensions X

c. Member sizes X-

d. Drawings / Configuration X;

]

2. Check the acceptability of the design of
Calculation No. CC-1-Oll-013-S43R, Rev. 2.

i a. Assumptions X

j b. Design Methodology X

} 3. ' Loading Combinations:
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.1.
b. Cygna Criteria 84042-0C-2, Section 4.3. X

4 Gap: X

a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2.

b. Does the gap accommodate thermal and seismic move-
ments in the unrestrained directions?

I

Tsxas utilities Electric Company: 84042 Sheet 1 of 8
<

independent Assessment Program, Phase 3
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Independent Design
AL Review Checklistt i

PIPE SUPPORT CC-1-031-Oll-S43R

ceviews, F. Khanachet/C. Wong Approver J. Minichiello Checklist No. PS-052

Calculation No. CC-1-031-Oll-S43R, Rev. 1; B&R Drawing No. CC-1-031-Oll-S43R, Rev. 5 Date 3/9/84
S atief sciory1

item Yes No N/A Comments

15. Support attachment / connection to supporting structural X

element:
a. Has the design calculation included the design of

support attachment / connection points?
b. Is it acceptable?
c. Have potential effects of reduced areas (due to bolt

holes) been considered?

| 16 Inspect Loadings for reasonableness: X Covered in Cygna's pipe stress
a. Dead Load (DL) review.
b. Thermal (TH)
c. Safe Shutdown Earthquake (SSE)
d. Pipe Impact (PI)
e. Jet Impingement (JI)
f. Steamhammer (SHL)
g. Relief Valve Discharge (RV)
h. LOCA
(See Cygna Criteria 84042-DC-2 for definitions.)

17. Has the weight of the support been included in the design? X Acceptable as it is small and.'

negligible.

18. Has the inertial load of the support been included in X Acceptable as it is small and
the design? negligible. See Note 7.

T:xas Utilities Electric Company; 84042 Sheet 6 cf 8
Independent Assessment Program, Phase 3
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Independent Design

4L Review Checklistt i
.-

PIPE SUPPORT CC-1-031-013-S43S

Ceviewer F. Khanachet/C. Wong Approver J. Minichiello Checklist No. PS-054

Calculation No. CC-1-031-013-S435, Rev. 2; B&R Drawing No. CC-1-031-013-S43S, Rev. 5 Date 3/10/84
S atisfactory;

item Yes No N/A Commente,

18 Has the inertial load of the support been included in X Acceptable as it is small and
the design? negligible. Refer to Note 7.

19. Friction Loads: X .

a. Has friction load been included in the support design?
b. Is friction considered in the appropriate direction (s)?

20 Design Interface Requirements:
i a. Sti f fness: X Stiffness calculation was not -

; Does the design meet the requirements of Cygna provided, but the deflection was
Criteria 84042-DC-2, Section 4.1? less than 1/16". Refer to Note 8

b. Is actual stiffness computed? X
'

c. Does the stiffness include all support elements. X

including baseplates and anchor bolts?
,

21. Is the design of the support frame member in
accordance with Cygna Criteria 84042-DC-2, Section 4.1.107 X

22. Is the design of th'e welded connection of the
members in accordance with Cygna Criteria
4042-DC-2. Section 4.1.107 X

i

I.

I Tcxas Utilities Electric Company: 84042 Sheet 7 of 8
) Independent Assessment Program, Phase 3
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Independent Design-

i KL t y Review Checklist
PIPE SUPPORT CC-1-077-005-S33R

.

ceviewer J.P. Russ/C. Wong Approver J. Minichiello Checklist No. PS-059

Calculation No. CC-1-077-005-S33R, Rev. 2; B&R Drawing No. CC-1-077-005-S33R, Rev. 5 Date 3/17/84
Sallefactory

item Yes No N/A Comments

9 Strut :
! Check for consistency with:
| a. GAH Specification No. 2323-MS-46A, Rev. 5, X
! Section 3.6.2.2.1.

h. Cygna Criteria 84042-DC-2, Section 4.1.7. Xi

c. As a minimum, the following items shall be checked:+

1. Allowable load X

; 2. Pin-to-pin dimension X

1 3. Swing angle X No swing angle calculated but is
] acceptable by inspection.

! 10. U-Bolt: X

a. Is load within U-Bolt allowable load? '

j b. Is the U-Bolt used as a two-way restraint?
! c. Is lateral stiffness considered in the calculations?
I d. If U-Bolt is used as a clamp,

i 1. Is thermal expansion load (pipe on bolt)
| considered?
j 2. Is effect of bolt preload considered?
;

:
!
!

!

Texas Utilities Electric Corrpany: 84042
Independent Assessment Prograrr, Phase 3 Sheet 4 of 10
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Independent Design
! h Review Checklistt i

WNWWNNWNRWNNI
PIPE SUPPORT CC-1-077-005-S33R,

| -

ceviewer J.P. Russ/C. Wong Approver J. Minichiello Checklist No. PS-059

Calculation No. CC-1-077-005-S33R, Rev. 2; B&R Drawing No. CC-1-077-005-S33R, Rev. 5 IN t * 3/17/84
Sallefactory

Item os No N/A Commente

;

rear bracket and connection of
; Item 5, but is acceptable by

inspection.
,

j

22. Is the design of the welded connection of the For the welded connection of the
members in accordance with Cygna Criterf.: rear bracket of Item 4 to Item 3,,

i 84042-DC-2, Section 4.1.107 X the weld length used in analysis
! was too large. Actual length =

5-1/4"; length used = 5-1/2". No
. significant impact since difference
j is small.
1

For welded e.onnection between Itemsj 3 and 5:

; Loads used to check welds were
incorrectly, but conservatively,j rotated into weld axis.

; Weld length used in analysis was
; calculated incorrectly, but weld

pattern used was conservative.

23. Is the design of the member connection, including local See the second comment under -

stiffening, adequate for load transfer in accordance with item 21.
| Cygna Criteria 84042-DC-2. Section 4.1.107 X

i Tcxas Utilities Electric Company: 84042
ladependent Assessment Program Phase 3 Sheet 9 of 10
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Independent Design

i d L% i Review Checklist
PIPE SUPPORT CC-1-077-007 S33R

,

Reviewe, J. Russ/C. Won 9 Approver J. Minichiello Checklist No. PS-060

Calculation No. CC-1-077-007-S33R, Rev. 4; B&R Urawing No. CC-1-077-007-S33R, Rev. 8 Date 3/7/84
Satisfactory

item Yes No N/A Commerts

4. Embedment length X

5. Reduced allowable load X

6. Combined tension and shear X
.

12. Richmond Structural Connection Inserts: X

Check for consistency with:
a. Cygna Criteria 84042-DC-2, Section 4.6.
h. G&H Speci fication Nn. 2323-SS-30,

Appendix 3
c. As a minimum, check the following items:

1. Allowable loads
2. Center-to-center spacing
3. Edge distance from concrete edge
4. Combined tension and shear
5. Allowable loads of bolt

d. Is the baseplate within allowable stress?

13. Civil Anchors and Thru-Bolts: X

a. Embedded Civil or Grouted Structural Anchor:
Does it meet G&H spacing and allowable load
requi renents?
Refer to Cygna Criteria 84042-DC-2, Section 4.8.

b. Thru-Bol ts:
Does it sneet the bolt allowable stress requirements
of the ASME Code?

c. Is the base plate within allowable stress?

Texas Utilities Electric Corrpany; 84042 Sheet 5 of 8
Independent Assessment Prsyam, Phase 3

- - _ _ _ - - _ _ _ _



- - - _- _. _

U v_

independent Designi

d L y r4 Review Checklist
'

PIPE SUPPORT CC-1-077-008-S33R

Reviewer J. Russ/C. Wong Aporover J. Minichiello Checklist No. PS-061

Calculation No. CC-1-077-008-S33R, Rev. 2; BAR Drawing No. CC-1-077-008-S33R, Rev. 4 Date 3/21/84
S atisfactory

item Yes No N/A Comments

,

10 U-Bolt: X

a. Is load within U-Bolt allowable load?
b. Is the U-Bolt used as a two-way restraint?
c. Is lateral stiffness considered in the calculations?4

d. If U-Bolt is used as a clamp,
1. Is thermal expansion load (pipe on bolt)

considered?
2. Is effect of bolt preload considered?

] 11. Base Plates and Anchor Bolts:
a. Check for consistency with Cygna Criteria 84042-DC-2, X For the analysis of Item 8, the

Section 4.1.8. loads input to the program are in-
b. Does ancher bolt design meet the requirement of X correct. The effect is negligible

Cygna criteria 84042-DC-2, Section 4.5? since the later revisions of the
piping analysis show a reduction in
support loads, there is significant
margin and the dif ference in loads
are small.

c. As a minimu:n, check the following items: Designers used allowables for a 7"
1. Center-to-center spacing X embedment rather than 4-3/4" em-~

2. Edge distance from concrete edge X bedment for Item 6 Using correct
3. Anchor allowable load X values the interaction ratio = 0.80
4. Embedment length X using a safety factor of 5. Note
S. Reduced allowable load X that I nut height may be added to
6. Combined tension and shear X the embedment length, and S" allow-

ables were used.
Texas Utilities Electric Company; 84042 Sheet 4 of 8independent Assessment Program. Phase 3
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Independent Design
*hL Review Checklistt i

PIPE SUPPORT CC-1-077-011-S43R,

i
'

noviewe, F. Khanachet/C. Wong 4 ,,,over J. Minichiello Checklist No. PS-062
Calculation No. CC-1-077-Oll-S43R, Rev.1; B&R Drawing No. CC-1-077-Oll-S43R, Rev. 3 o. . 3/13/84

Satisfactory

) Item Yes No N/A Comment s

1. Allowable load X

2. Pin-to-pin dimension X

3. Swing angle X<

10 U-301t: X

: a. Is load within U-Bolt allowable load?
h. Is the U-Bolt used as a two-way restraint?
c. Is lateral stiffness considered in the calculations?
d. If U-Bolt is used as a clamp,

1. Is thermal expansion load (pipe on bolt)
considered?

2. Is effect of bolt preload considered?

11. Base Plates and Anchor Bolts:
a. Check for consistency with Cygna Criteria 84042-DC-2,

Section 4.1.8 X

b. Does anchor bolt design meet the requirement of
Cygna criteria 84042-DC-2, Section 4.5? X

,

c. As a minimum, check the following items:
j 1. Center-to-center spacing X

2. Edge distance from concrete edge X

; 3. Anchor allowable load X Bolt allowable used is less than
given in NPSI catalog for BSA-W-
SIL anchor bolts; thus, it is
acceptable.

Texas utilities Electric Company: 84042 Sheet 4 of 8
Independent Assessment Program. Phase 3
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Independent Design

KL Review Checklistt i

PIPE SUPPORT CC-1-077-011-S43R
,

cevie.., F. Khanachet/C. Wong Approver il. Minichiello Checklist No. PS-062
Calculation No. CC-1-077-Ull-543R, Rev. 1; B&R Drawing No. CC-1-077-Oll-S43R, Rev. 3 o.t. 3/13/84

Satisfactory

item Yes No N/A Comments

} 4. Embedment length X A nut height was added to embed-
ent length.

S. Reduced allowable load X -

6 Combined tension and shear Xi

.

12. Richmond Structural Connection Inserts: X

Check for consistency with:
a. Cygna Criteria 81042-DC-2, Section 4.6.
h. GAH Specification No. 2323-SS-30,

Appendix 3.
c. As a minimum, check the following items:

1. Allowable loads
2. Center-to-center spacing

i 3. Edge distance from concrete edge
4. Combined tension and shear
5. Allowable loads of bolt

d. Is the base plate within allowable stress?

13. Civil Anchor and Thru-Bolts:
a. Embedded Civil or Grouted Structural Anchor: X

Does it meet G&R spacing and allowable load'

requi rements?
Refer to Cygna Criteria 84042-DC-2, Section 4.8. j

b. Th ru-Bol ts:
i

i

Tcxas Utilities Electric Company; 84042 Sheet 5 of 8
j independent Assessment Program, Phase 3

. _ _ _ _ _ _ _ _ _ _ . - - _ - ___._ . -



_ ._ - . . .- - - - . . ..-

O O O
Independent Design

4L Review Checklistt i
| ..

..

8 PIPE SUPPORT CC-1-077-014-S33K

Ceviewer F. Khanachet/C. Wong' QLd Approver J. Minichiello y Checklist No. PS-065

) Calculation No. CC-1-077-014-533K, Rev. 4; B&R Drawing No. CC-1-077-0141 33K, Rev. 7 Date 3/14/845
1

S atisf actory

; item Yes No N/A Comments

; 1. Design Input Data:
j Check that all data are used correctly.
; As a minimum, check the following items:
i a. Loads X Incorrect emergency load is shown
j on load summary sheet 4 of 16 in -

the calculation package. Designi

load on summary sheet = + 1835
-

. Ihs from the pipe stress analysis
'

(AB-1-61A Rev. 2) computer output,
load = 1735 lbs. The load used is
acceptable.

b. Dimensions X

| c. Member sizes X

| d. Drawings /Configu ration X

2. Check the acceptability of the design

! No. CC-1-028-038-533R, Rev. O.
a. Assumptions X,

| b. Design Methodology X

.

3. Loading Combinations:
Check for consistency with:

! a. G&ll Specification No. 2323-MS-46A, Rev. 5, X

! Section 3.6.2.2.1.
b. Cygna Criteria 84042-DC-2 Section 4.3. X

i

i
! Tcxas Utilities Electric Company; 84042 Sheet 1 of 8

Independent Assessment Program, Phase 3
.,



__ ._ .

O O O
Independent Design

4L Review Checklistt i
..

.

PIPE SUPPORT MS-1-001-002-S72R ,

Ceviewer R. Baliga/C. Wong Approver J. Minichiello Checklist No. PS-068

Calculation No. MS-1-001-002-S72R, Rev.1; BAR Drawing No, MS-1-001-002-S72R, Rev. 2 Date 3/10/84
S atisf actory

item Yes No N/A Comments
-

23. Is the design of the member connection, including local,

stiffening, adequate for load transfer in accordance
with Cygna Criteria 84042-DC-2, Section 4.1.107 X Bolt connectica in 2 locations on,

frame called Hilti-Kwik bolts
for bolted connection. This
appears to be a drawing error.
Cygna has verified this in a later
walkdown. 1" diameter standard

1 bolting is used.

Anchor bolt locations do note quite
match with the design (Section
C-C). However, interaction value
is small, so no design impact.

24 Code Allowable Stress Requirements:
! a. Does the design meet the requirements of Cygna X Acceptable, since stress level is-

Criteria 84042-DC-2, Section 4.47 low, but see comments under items
. b. Does the design meet the requirements of X 23 and 25.
I GAH Specification 2323-MS-46A, Rev. 5, Section 3.6?

c. For buckling, is the appropriate length used, X

considering the full unstiffened span?

25 As-Built Support:
Do the dimensions, section properties and configuration X

of the as-built support conform to the fir al design
calculation?

; Texas Utilities Electric Company; 84042 Sheet 8 of 8Independent Assessment Profarn, Phase 3
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Independent Design-

L t i Review Checklist
11|l!!111111111111111||1811111

PIPE SUPPORT MS-1-001-003-S77R ..

Reviewer R. Baliga/C. Wong CY( j Approver J. Minichiello@ Checklist No. PS-069

Calculation No. MS-1-001-003-S72R, Rev. 2 ; BAR Drawing No. MS-1-001-003'-S72R, Rev. 2 Dat* 3/3/84
S atisf actory

item Yes No N/A Comments

! 1. Design Input Data: Design was based on a set of
conservative loads.

Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Rear bracket dimensions used in

design have been modifled.
b. Dimensions X

c. Member sizes X Drawing does nnt show item
number for U-Bolt. No impact.

d. Drawings / Configuration X

|

2. Check the acceptability of the design of
Calculation No. MS-1-001-003-S72R, Rev. 2.
a. Assumptions X Additional steel provided with no

design for loading. OK since it
serves no function.

b. Design Methodology X The methodology used to check the
weld between items 8 and 9 is
incorrect. liowever, the weld is

! acceptable (composite section).
,

See Cygna calculation 84042, 4-F ,,

j Set B3, Rev. O.
See Observation PS-07.

Texas Utilities Electric Company; 84042 Sheet 1 of 10Independent Assessment Program, Phase 3
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4L t i Review Checklist
||111111||111111H1911111|||11

PIPE SUPPORT MS-1-001-003-S72R ,

Reviewer R. Baliga/C. Wong Approver J. Minichiello Checklist No. PS-069
'

Calculation No. MS-1-001-003-S72R, Rev. 2 ; B&R Drawing No. MS-1-001-003-S72R, Rev. 2 .9a t 2 3/3/84
Satisfactory

item Yes No N/A Comments

3. Loading Combinations:
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.1.
b. Cygna Criteria 84042-DC-2, Section 4.3. X

4. Gap:
a. Check for consistency with Cygna Criteria 84042-DC-2

Section 4.1.2. X

b. Does the gap accommodate thermal and seismic move-
ments in the-unrestrained directions? X

5. Restraints:
a. Check whether the design conforms to the piping

analysis restraint requirements. X

b. Check for consistency with GAH Specification
No. 2323-MS-46A, Rev. 5, Section 3.6.2.2.2. X

j (Box frame)

,

Texas Utilities Electric Company: 840424

Sheet 2 of 10! Independent Assessment Program, Phase 3
,
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L ii Review Checklist

188||11111111111111111||||||||

PIPE SUPPORT MS-1-001 003-S72R -

,

i Reviewer R. Baliga/C. Wong Approver J. Minich'iello Checklist No. PS-069

Calculation No. MS-1-001-003-S72R, Rev. 2 ; R&R Drawing No. MS-1-001-003-S72R, Rev. 2 Dat* 3/3/84
S atisf actory

item Yes No N/A Comments

|

22. Is the design o' the welded connection of the Weld design of the rear bracket
members in accordance with Cygna Criteria 84042-DC-2, to the T.S. member (Item 4) has-
Section 4.1.10? X not considered the effect of

eccentric moment due to the weld
pattern but the stress is stille

acceptable per Cygna's review
cal c'ul ati o n. (84042,4-F,Cygna
Calculation Set B3, Rev. O. See
Observation PS-05.)

23. Is the design of the member connection, including local
i stiffening, adequate for load transfer in accordance

with Cygna Criteria 84042-DC-2, Section 4.1.107 X Based on the comment on Item 2.

! 24. Code Allowable Stress Requirements:
! a. Does the design meet the requirements of Cygna
: Criteria 84042-DC-2, Section 4.47 X

b. Does the design meet the requirements of
G&H Specification 2323-MS-46A, Rev. 5, Section 3.67 X

c. For buckling, i,s the appropriate length used. Based on the comment on Item 2.
considering the full unstiffened span? X

i

,

Texas Utilities Electric Company; 84042
Sheet 9 of 10Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-001-004-S72R,
,

Reviewer Craig L. McClung/C. Wong C QQ Approver J. Minichiello @ Checklist No. PS-070

Calculation No. MS-1-001-004-S72R, Rev. 1; B&R Drawing No, MS-1-001-004-S72R, Rev. 1 Date 6/5/84
Satisfactory

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Rear bracket dimensions from
b. Dimensions X LCD, Rev. 16,
c. Member sizes X

d. Drawings / Configuration X

2. Check the acceptability of the design of
Calculation No. MS-1-001-004-S72R, Rev. 1.
a. Assumptions X

b. Design Methodology X

__

3. Loading Combinations:
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.1. X

b. Cygna Criteria 84042-DC-2, Section 4.3. X

:

4. Gap:
a. Check for consistency with Cygna Criteria 84042-DC-2

Section 4.1.2. X

b. Does the gap accommodate thermal and seismic move-
ments in the unrestrained directions? X

Texas Utilities Electric Company: 84042<

Sheet 1 of 9Independent Assessment Program, Phase 3
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Independent Design

Mt Review Checklisti
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PIPE SUPPORT MS-1-001-004-S72R

neviewer Craig L. McClung/C. Wong Approver J. Minichiello Chocklist No. p3_g70

Calculation No. MS-1-001-004-S72R, Rev. 1; B&R Drawing No, MS-1-001-004-S72R, Rev. 1 Date 6/5/84
Satisfactory

item Yes No N/A Comments

c. Is the base plate within allowable
stress? X Note: Baseplate stresses are

within allowable stress without
considering stif feners in the

model. This is conservative.,

d

14. Structural Embedment Plates:
Does it meet the allowable load and spacing requirements
of GAH specification No. 2323-SS-30 Appendix 4
or Appendix 5, as applicable? X

,

15. Support attachment / connection to supporting structural
element: X

a. Has the design calculation included the design of
support attachment / connection points?

i b. Is it acceptable?
c. Have potential effects of reduced areas (due to bolt

holes) been considered?

16. Inspect Loadings fo'r reasonableness: X Covered in Cygna's pipe stress
a. Dead Load (DL) review.
b. Thermal (TH)
c. Safe' Shutdown Earthquake (SSE)
d. Pipe Impact (PI)

:

Texas Utilities Electric Company: 84042
Sheet 6 of 9Independent Assessment Program, Phase 3
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Independent Design

4 L% i Review Checklist
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| PIPE SUPPORT MS-1-001-004-S72R

!

| Reviewer Craig L. McClung/C. Wong Approver J. Minichiello Checklist No. p3 070
I

Calculation No. MS-1-001-004-S72R, Rev.1; BAR Drawing No. MS-1-001-004-S72R, Rev.1 Date 6/5/84
Satisfactory

Item Yes No N/A Comments

21. Is the design of the support frame member in accordance
with Cygna Criteria 84042-DC-2, Section 4.1.10? X

.

22 Is the design of the welded connection of the
members in accordance with Cygna Criteria 84042-DC-2,
Section 4.1.107 X Weld of T.S. to Item 5 is not

considered in calculations, weld.

stresses acceptable per Cygna
Calculation (File 4-F, 84042,
Calculation Set B2, Rev. 0).
Also see Observation PS-07.

23. Is the design of the member connection, including local
stiffening, adequate for load transfer in accordance
with Cygna Criteria 84042-DC-2, Section 4.1.107 X

24. Code Allowable Stress Requirements:
a. Does the design, meet the requirements of Cygna

Criteria 84042-DC-2, Section 4.4? X

b. Does the design meet the requirements of
. G&H Specification 2323-MS-46A, Rev. 5, Section 3.67 X
! c. For buckling, is the appropriate length used,
i considering the full unstiffened span? X

Tsxas Utilities Electric Company; 84042
Sheet 8 of 9Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-001-005-S72R;

Reviewer R. Baliga/C. Wong Approver J. Minichiello Checkilst No. PS-071
'

Calculation No. MS-1-001-005-S72R, Rev. 3; B&R Drawing No. MS-1-001-005-S72R. Rev. 4 Date 3/13/84
Satisfactory

item Yes No N/A Comments

:

b. Thru-B olts: Analysis SA-4298: Signs for loads
Does it meet the bolt allowable stress requirements were changed twice while taking the
of the ASME Code? X loads from STRUDL to input into

base plate analysis. As a result,
compression became tension on the
baseplate. The approach is conser-a

vative.
c. Is the base plate within allowable stress? X Rase plate model does not show any

node points or grid points, bolt
locations, etc. (Ref. SA-4299.)

4

14. Structural Embedment Plates: X
| Does it meet the allowable load and spacing requirements

of GAH specification No. 2323-SS-30, Appendix 4
: or Appendix 5, as applicable?
I

15. Support attachment / connection to supporting structural X
i element:
; a. Has the design calculation included the design of

support attachment / connection points?'

' b. Is it acceptable?
c. Have potential effects of reduced areas (due to bolt'

holes) been considered?

;

Texas Utilities Electric Company: 84042 Sheet 6 of 10,

: Independent Assessment Program, Phase 3
!
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PIPE SUPPORT MS-1-001-005-S72R ,

Rowlewer R. Baliga/C. Wong Approver J. Minichiello Checklist No. PS-071

Calculation No. MS-1-001-005-S72R, Rev. 3; B5R Drawing No. MS-1-001-005-S72R, Rev. 4 Date 3/13/84
B atisf actory

*--

i ltem Yes No N/A Comments
|

i
,

| 20. Design Interface Requirements: No stiffness calculation provided.
a. Stiffness: See Note 8.

Does the design meet the requirements of Cygna
Criteria 84042-DC-2, Section 4.17 X,

'

b. Is actual stiffness computed? X

c. Does the stiffness include all support elements,
including baseplates and anchor bolts? X

21. Is the design of the support frame member in accord- X On vendor certification cover
ance with Cygna Criteria 84042-DC-2, Section 4.1.107 sheet 1, Rev. 1 a note. stating that

" warping of Items 3 and 7 as indi-
cated in CMC 59142 not considered
or approved". There is no indica-
tion in the calculation that the
warping problem has been resolved.

; Also on sheet 1 of drawing, Rev. 4,
note 3 states that Items 3 and 7
may not warp. Per TUGC0's re-
sponse, this matter was addressed
by the site task force (see re-
sponse in 6/8/84 letter, Question,

#42) and engineers were directed to
decrease the section properties 5%
(see Attachment K to that letter).
Support member is acceptable per

Texas Utilities Electric Company; 840424

Sheet 8 of 10Independent Assessment Program, Phase 3
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4L Review Checklistt i
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PIPE SUPPORT MS-1-001-005-S72R

Reviewer R. Baliga/C. Wong Approver J. Minichiello Checklist No. pS-071

Calculation No, MS-1-001-005-572R, Rev. 3; B&R Drawing No. MS-1-001-00pS72R. Rev. 4 Date 3/13/84
Satisfactory

item Yes No N/A Comments

Cygna Calculation Set A9 (Binder
4F, 84042) with 5% modification.
Per TUGC0 response dated 6/22/84,
all 12 affected supports have been
or will be reviewed to ensure that
the 5% is accounted for.

22. Is the design of the welded connection of the mem- '

bers in accordance with Cygna Criteria 84042-DC-2,
Section 4.1.10? X

23. Is the design of the member connection, including local No local stress was check and no
stiffening, adequate for load transfer in accordance X cover plate was provided at the
with Cygna Criteria 84042-DC-2, Section 4.1.10? tube end. But it is acceptable.

See Note 3.

24 Code Allowable Stress Requirements: See comment under Item 21.
a. Does the design meet the requirements of Cygna

i Criteria 84042-DC-2, Section 4.4? X

b. Does the design meet the requirements of,

G&H Specification 2323-MS-46A, Rev. 3, Section 3.67 X

c. For buckling, is the appropriate length used,
! considering the full unstiffened span? X

n.
,

Texas Utilities Electric d%pany; 84042
Sheet 9 of 10Independent Assessment Pi am, Phase 3
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4L t i Review Checklist

111||11111111111111|||11111111
; PIPE SUPPORT MS-1-001-006-S72R ,

Reviewer R. Baliga/C.K. Wong Approver J. Minichiello Checklist No. PS-072

Calculation No. MS-1-001-006-S72R, Rev. 4; R&R Drawing No. MS-1-001-006-S76R, Rev. 5 Date 3/12/84
Satisfactory

item Yes No N/A Comments ,

13. Civil Anchors and Thru-Bolts:
a. Enhedded Civil or Grouted Structural Anchor:

Does it meet G&H spacing and allowable load
requirements? X

Refer to Cygna Criteria 84042-DC-2, Section 4.8
b. Thru-Bolts:

Does it meet the bolt allowable load requirements
of the ASME Code? X

c. Is the base plate within allowable
stress? X The distr.ibution of load input

to the base plate analysis of
sections B-B & D-D is based on the
assumption of a rigid region
between plates, Item 15. This is.

incorrect since the two plates are
separate and are not a rigid
attachment. However, the bolts and
base plates are acceptable per,

| Cygna calculation set B7 (84042,
'

4-f).
, . Note: On Sheet 1 of drawing the 8"
i dimension for material Item 15 is
i not clearly defined. However, the'

TSDR 4408 in the calculation
package gives the as-built
dimensions.;

!

i

Texas Utilities Electric Company: 84042 Sheet 6 of 9,

i independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-001-006-S72R

Reviewer R. Baliga/C.K. Wong Approver J. Minichiello Checklist No. PS-072

Calculation No, MS-1-001-006-S72R, Rev. 4; 88R Drawing No. MS-1-001-006-S76R, Rev. 5 Dat* 3/12/84,

S atisf actory

| Item Yes No N/A Comments

22. Is the design of the welded connection of the members The weld between Items 22 and 23
in accordance with Cygna Criteria 84042-DC-2, was not checked. However, the weld
Section 4.1.107 X is adequate based on Cygna

Calculation Set B7 (84042, 4-F).
Also see Observation PS-07,

i

23. Is the design of the member connection, including local
stiffening, adequate for load transfer in accordance
with Cygna Criteria 84042-DC-2, Section 4.1.10? X

24 Code Allowable Stress Requirements:
a. Does the design meet the requirements of Cygna

Criteria 84042-CC-2, Section 4.4? X

b. Does the design meet the requirements of
G&H Specification 2323-MS-46A, Rev. 5, Section 3.6? X

c. For buckling, is the appropriate length used,
considering the full unstiffened span? X

25. As-Built Support:
Do the dimensions, section properties and configuration
of the as-built support conform to the final design
calculation? X

,

1

| '

,

'

Texas Utilities Electric Company: 84042 Sheet 9 of 9
.

Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-001-001 -C 72S ,

Reviewer R. Baliga/D. Stevens/C. Wong Approver J. Minichiello Checklist No. PS.073,

! Calculation No. MS-1-001-001-C72S, Rev. 4; B&R Drawing No. MS-1-001-001-C725, Rev. 5 Date 3/7/84
S atisf actory

item Yes No N/A Comments
t

13. Civil Anchors and Thru-Bolts:
a. Embeded Civil or Grouted Structural Anchor: X

Does it meet G&H spacing and allowable load
requirements?
Refer to Cygna Criteria 84042-DC-2, Section 4.8.

b. Th ru-B ol ts :
Does it meet the bolt allowable stress requirements
of the ASME Code?

c. Is the base plate within allowable stress?

,

14. Structural Embedment Plates: X;

! Does it meet the allowable load and spacing requirements
of G&H specification No. 2323-SS-30, Appendix 4
or Appendix 5, as applicable?

15. Support attachment / connection to supporting structural Frame is attached to existing whip
element: restraint structural member.
a. Has the design calculation included the design of Design has not addressed connection

support attachment / connection points? X of support members to 1" Plate or
j b. Is it acceptable? X 1" Plate connection to pipe whip

c. Have potential effects of reduced areas (due to bolt restraint members. Cygna agrees<

holes) been considered? X that the connections to the pipe
: whip restraint members are accept-
! able per TUGCO's June 8,1984
!

Texas Utilities Electric Company; 84042 Sheet 6 of 9|

Independent Assessment Program, Phase 3
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4L Review Checklistt i
EEMUMM

PIPE SUPPORT MS-1-001-002-C725
i

Ceviewer R. Baliga/C. K. Wong Q app,,,,, J. Minichiello PS-074Checklist No.
Ud icu lation No. M5-1-UU1-UUZ-U/Z5, Rev. Z; H8R Urawing No. MS-1-001-002-CV25, Rev. 5 p.g. 3/10/84

! Sallefactory
[

'
llem Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a mir.imum, check the following itens:
a. Loads X Loads used in design are slightly

different from latest pipe stress
analysis, but there is no design
impact. See Observation PI-00-06.

b. Dimensions X

. c. Member sizes X
| d. Drawi ngs / Con figu ration X

2.
'

Check the acceptability of the design of Punching shear was not checked;i

Calculation No. MS-1-001-002-C72S, Rev. S. however, it meets the requirements
a. Assumptions X per Cygna review.
b. Design Methodology X

Weld between material Items 13 and
18 was checked without considering
the additional eccentric moment due
to the location of weld center of
gravity for assymmetric weld pat-

: tern (Sheet 17 of 19). However,
the stress is still acceptable per

! Cygna's calculation, set A6 (84042,
4-F). See Observation PS-05.

!

, Texas Utilities Electric Company; 84042 Sheet 1 of 9
'

independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-001-003-C72K
,

c viewer S. Lou /C.K. Wong CQQ Approver J. Minichiello g Checklist No. PS-075

Calculation No MS-1-001-003-C72K, Rev. 6; B&R Drawing No. MS-1-001-Od3-C7$K, Rev. 8 Date 3/6/84
'

S atisf act,ory

N' A Commentsitem Yes No /

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X

b. Dimensions X

c. Member sizes X

d. Drawings / Configuration X

2. Check the acceptability of the design of
Calculation No. MS-1-001-003-C72K Rev. 6.
a. Assumptions X

b. Design Methodology X Stresses in pad are not computed
and are the responsibility of
NPSI (Secaucus). See Note 2 for
more information.

! The component forces due to
! swing angle were not considered
: in the design, but are

acceptable since effect is,

j small.
:

.! 3. Loading Combinations:
Check for consistency with:

Texas Utilities Electric Company: 84042 Sheet 1 of 9Independent Assessment Program, Phase 3
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4L Review Checklist-yt

PIPE SUPPORT MS-1-001-003-C72K

!

ceviewer S. Lou /C.K. Wong Approver J. Minichiello CheckHet No. PS-075

Calculation No. MS-1-001-003-C72K, Rev. 6; B&R Drawing No. MS-1-001-003-C72K, Rev. 8 Date 3/6/84
Satisfactory

item Yes No N/A Comments

| 20. Design Interface Requirements: Stif fness was not calculated, but
j a. Stiffness: the deflection was less than 1/16".

Does the design meet the requirements of Cygnai

i Criteria 84042-DC-2, Section 4.17 X See Note 8.
b. Is actual stiffness computed? X -

c. Does the stiffness include all support elements,
,

including baseplates and anchor bolts? X
,

21. Is the design of the support frame member in "accordance X Web crippling and buckling
with Cygna Criteria 84042-DC-2, Section 4.1.107 of members where concentrated

load is applied are not checked,
liowever, all the members are within

allowable per Cygna Calculation
File 4-F, Set Bl.

i

22. Is the design of the welded connection of the X The welds of the composite beam
members in accordance with Cygna Criteria 84042-DC-2, section are not checked between
Section 4.1.10? Haterial Items 21, 25 and 26

Ilowever, they are acceptable per
Cygna Calculation Set No. Bl. Also
see Observation PS-07.-

23. Is the design of the member connection, including local
stiffening, adequate for load transfer in accordance with X See conunents under Item 21.
Cygna Criteria 84042-DC-2, Section 4.1.10?

' Texas Utilities Electric Company: 84042 Sheet 8 of 9
| Independent Assessment Program, Phase 3
1
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PIPE SUPPORT MS-1-001-004-C72K ,

ceviewer S. Luo/C. Wong C h ') Approver J. Minichiello % Checklist No. PS-076

{ Calculation No. MS-1-001-004-C72K, Rev. 2; B&R Drawing No. MS-1-001-004-C72'K, Rev. 3 Date 3/2/84
S atisf actory

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:

1 a. Loads X

b. Dimensions X
c. Member sizes X

d. Drawings / Configuration X The orientation of the rear bracket
; shown on DWG MS-1-001-004-C72K Rev.

3 Section A-A & plan view is not
consistent. No design impact.

1 2. Check the acceptability of the design of
I Calculation No. MS-1-001-004-C72K, Rev. 2.

a. Assumptions X
h. Design Methodology X

:

3. Loading Combinations:
Check for consistency with:'

i a. G8H Specification No. 2323-MS-46A, Rev. 5, X
! Section 3.6.2.2.1.
| b. Cygna Criteria 84042-DC-2, Section 4.3. X

!

I
;

'

Texas Utilities Electric Company: 84042 Sheet 1 of 9
| Independent Assessment Program, Phase 3
!
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PIPE SUPPORT MS-1-001-004-c77K ,

! Reviewer S. Luo/C. Wong Approver J. Minichiello Checkilst No. pS-076

Calculation No. MS-1-001-004-C72K, Rev. 2; B&R Drawing No, MS-1-001-004-C72K. Rev. 3 Date 3/2/84
Satisfactory

itent Yes No N/A Comments

13 Civil Anchor and Thru-Bolts:
a. Embedded Civil or Grouted Structural Anchor:

Does it meet G&H spacing and allowable load
requi rements? X Minimum spacing violations exist
Refer to Cygna Criteria 84042-0C-2, Section 4.8 (i.e. less than 10") but since

b. Thru-Bolts: interaction value is very low
Does it meet t'ie bolt allowable stress requirements (0.26), the anchor bolts are still -

of the ASME Code? X acceptable by inspection.
c. Is the base plate within allowable stress? X Section CC - one of the holes is

5/16" larger than the 2" bolt size
(i .e. 2 5/16"); however, the
interaction is low and this bolt is

; not needed for shear capacity.
t

i

14. Structural Embedment Plates: X
*

Does it meet the allowable load and spacing requirements
of GaH Speci fication -No. 2323-SS-30, Appendix 4
o.' Appendix 5, as applicable?

|
i

Texas Utilities Electric Company: 84042
Sheet 6 of 9"

Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-001-005-C72K - ,

i c viewer D. K. Leong/J. Russ/C. Wong CMu.doprover J. Minichiello g checklist No. PS-077

Calculation No MS-1-001-005-C72K, Rev. 7; BAR Drawing No. MS-1-001-Od5-Cf2K, Rev. 8 Date 3/17/84i

S atisf actory

item Yes No N/A Comments

1. Design input Data:
,

Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Inconsistency in diment. ions -

18-1/2" on item 9, pg. 1, is 8-1/2"
on pg. 2; 18-1/2" used in STRUDL
model. This has been clarified by,

TUGC0 (see 6/8/84 letter) as a
drafting error.

: b. Dimensions X Centerline of Items 12 and '21 are
not coincident but are modeled as,

!

such; eccentricity = 3-5/16".
c. Member sizes X Effect on the membe'r is small.
d. Drawings / Configuration X

2. Check the acceptability of the design of
Calculation No. MS-1-001-005-C72K, Rev. 4.
a. Assumptions X

b. Design Methodology X

3 Loading Combinations:
Check for consistency with:

' a. GAH Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.1.
b. Cygna Criteria 84042-DC-2, Section 4.3. X

Texas Utilities Electric Company; 84042 Sheet 1 of 9Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-002-001-S77R

noviewer R. Baliga/C. Wong C . Q h ') Approver J. Minichiello U r44 Checklist No. pS-080

Calculation No. MS-1-002-001-S72R, Rev. 2; BAR Drawing No. MS-1-002-001-S72R, Rev. 3 Dat* 3/6/84
) S atisfactory

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the fellowing items:
a. Loads X

b. Dimensions X -

c. Member sizes X

d. Drawi ngs/ Configuration X Dimension line for 4'-7 1/2"
between the baseplate and pipe is
not well defined. Drawing should

t

be updated.
!

2. Check the acceptability of the design of
Calculation No. MS-1-002-001-S72R, Rev. 2.
a. Assumptions X

b. Design Methodology X

i

3. Loading Combinations:
Check for consistency with:
a. GAH Specification No. 2323-MS-46A, Rev. 5, X,

$$4b42-DC-2,Section4.3. X !b. ga r te

l
4. Gap: X

a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2.

I Tsxas Utilities Electric Company; 84042 Sheet I of 8Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-002-001-S72R

Reviewer R. Baliga/C. Wong Approver J. Minichiello Checklist No. PS-080

Calculation No. MS-1-002-001-S72R, Rev. 2; B&R Drawing No. MS-1-002-001-S72R, Rev. 3 Date 3/6/84,

Sallefactory

item Yes No N/A Comments

b. Does the gap accommodate thermal and seismic move-
ments in the unrestrained directions?

5. Restraints:
a. Check whether the design conforms to the piping X

analysis restraint requirements.
b. Check for consistency with G&H Specification X

No. 2323-MS-46A, Rev. 5, Section 3.6.2.2.2,
(Box Restraints).

6. Spring Supports: X
Check for consistency with:
a. G8H Specification No. 2323-MS-46A, Rev. 5,

Sections 3.6.2.2.3 and 3.6.2.2.4.
h. Cygna Criteria 84042-DC-2, Section 4.1.4.
c. As a minimum, the following items shall be checked:

1. Variability of spring force
2. Cold load.

3. Allowable loads
4. Available travels
5. Swing angle /off-set

,

>

7. Rod Hangers: X ;
Check for consistency with:
a. GAH Speci fication No. 2323-MS-46A. Rev. 5

Texas Utilities Electric Company: 84042
Independent Assessment Program, Phase 3 Sheet 2 of 8
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PIPE SUPPORT MS-1-002-002-S72R

::.wiew., R. Baliga/C. Wong Approver J. Minichiello Checklist No. PS-081

Calculation No. MS-1-002-002-S72R, Rev. 3; B&R Drawing No. MS-1-002-002-S72R, Rev. 3 Date 3/2/84
Satisfactory

!

Item Yes No N/A Comments

c. As a minimum, check the following items:
1. Allowable loads
2. Center-to-center spacing
3. Edge distance from concrete edge
4. Combined tension and shear
5. Allowable loads of bolt

d. Is the baseplate within allowable stress?
:

2 13. Civil Anchors and Thru-Bolts:
a. Embedded Civil or Grouted Structural Anchor:

Does it meet G8H spacing and allowable load
requirements? X

Refer to Cygna Criteria 84042-DC-2, Section 4.8.
b. Thru-Bolts: ;,

Does it meet the bolt allowable stress requirements
of the ASME Code? X Applied loads used to qualify

Thru-Bolt did not match the STRUDL
-

, frame output. Also, analysis
! c. Is the base plate within allowable stress? SA-3662, Rev. 1 does not show the

X same values as used in sheet 4 of 8
the analysis SA-4282 calculation.
Note: These comments are clarified
per TUGC0's June 8, 1984 letter.

. (item 44) and Cygna's review of.the'

original calculation at Grinnell's
office in Providence, RI, which
confirms the acceptability of these,

components.
Texas Utilities Electric Compar.y; 84042 Sheet 6 of 9Independent Assessment Program, Phase 3-
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PIPE SUPPORT MS-1-002-002-S72R

e.viewe, R. Baliga/C. Wong Approver J. Minichiello Checklist No. PS-081

Calculation No. MS-1-002-002-S72R, Rev. 3; B&R Drawing No. MS-1-002-002-S72R, Rev. 3 Dat* 3/2/84
S atisf actory

item Yes No N/A Comments

1

22. Is the design of the welded connection of the X Covered in MS-1-004-002-S72R design
members in accordance with Cygna Criteria calculation.
84042-DC-2, Section 4.1.10?

23. Is the design of the member connection, including local X No cover plate provided at tube endstiffening, adequate for load transfer in accordance moment joint (Material Item 18).
with Cygna Criteria 84042-DC-2, Section 4.1.10? It is acceptable per Cygna Calcula-

tion set C2, Binder 4-F. See also
Nnte 3

i

24 Code Allowable Stress Requirements:
a. Does the design meet the requirements of Cygna,

Criteria 84042-DC-2, Section 4.47 X

b. Does the design meet the requirements of
G&H Specification 2323-MS-46A, Rev. 5, Section 3.67 X

c. For buckling, is the appropriate length used, !

considering the full unstiffened span? X

25. As-Built Support: Y

Do the dimensions, section properties and configuration
of the as-built support conform to the final design
calculation? X

i

Texas Utilities Electric Company; 84042 Sheet 9 of 9Independent Assessment Program, Phase 3
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L Review Checklist6 i

=========
PIPE SUPPORT MS-1-002-003-S72R ,

Coviewer R. Baliga/C. Wong Approver J. Minichiello Checklist No. PS-082

Calculatinn No. MS-1-002-003-572R, Rev. 4; BAR Drawing No. MS-1-002-003-S72R, Rev. 4 Dat* 3/4/84
S atisfactory

item Yes No N/A Comments

i

10. U-Bolt:
a. Is load within U-Bolt allowable load? X 0.6 Fy used to design U-bolt; see

Note 5.
.

b. Is the U-Bolt used as a two-way restraint? X -

! c. Is lateral stiffness considered in the calculations? X

! d. If U-Bolt is used as a clamp,
1. Is thermal expansion load (pipe on bolt) X

considered?
! 2. Is effect of bolt preload considered? X

i
|

I 11. Base Plates and Anchor Bolts: X

a. Check for consistency with Cygna Criteria 84042-DC-2,
Section 4.1.8.

i b. Does anchor bolt design meet the requirement of
Cygna Criteria 84042-DC-2, Section 4.57

*

c. As a minimum, check the following items: " '

1. Center-to-center spacing
2. Edge distance from concrete edge
3. Anchor allowable load
4. Embedment length
5. Reduced allowable load
6. Combined tension and shear

Tcxas Utilities Electr;c Company: 84042
Sheet 5 of 9

Independent Assessment Program, Phase 3
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' '

PIPE SUPPORT MS-1-002-004-S72R
1

ceviewer R. Baliga/C. Wong Approver J. Minichiello Checklist No. PS-083
'

Calculation No. MS-1-002-004-572R, Rev. 1; B&R Drawing No. MS-1-002-004-S72R, Rev. 2 Date 3/5/84

| S atisf actory

item Yes No N/A Commente

23. Is the design of the member connection, including local Special analysis SA-4123 shows that4

stiffening, adequate for load transfer in accordance the pad used between U-Bolt and
with Cygna Criteria 84042-DC-2 Section 4.1.107 X pipe fails due to bearing stress.

liowever, the pad is qualified based
on a rapid letter from R.B. Reslau

to Nick Patsalides which does not
show back-up calculation. It is
acceptable per TUGC0 calculation in
their June 8,1984 letter, item 43.

24 Code Allowable Stress Requirements:
,

a. Does the design meet the requirements of Cygna
Criteria 84042-DC-2, Section 4.4? X See comments under Items 2 and 23

b. Does the design meet the requirements of
GAH Specification 2323-MS-46A, Rev. 3, Section 3.6? X

c. For buckling, is the appropriate length used,
considering the full unstiffened span? X

1 25. As-Built Support:
Do the dimensions, section properties and configuration

| of the as-built support conform to the final design
calculation? X See comments under Item 1.

|

|

!

Tcxas Utilities Electric Company; 84042 Sheet 10 of 10,

l Independent Assessment Program, Phase 3
I
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PIPE SUPPORT MS-1-002-001-C725
,

Reviewer S. Luo/C. Wong CQh Approver J. Minichiello @ Checklist No. PS-086

Calculation No. MS-1-002-001-C72S; Rev. 2; B&R Drawing No MS-1-00?-001-C72S; Rev. 4 Dat* 3/7/84
'

| S atisf actory

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X The load used in the calculation

was 20194 lbs. The load reported
1.- the analysis AB-1-02, Rev. I was
20305 lbs., a difference of 111

lbs. This difference is negligible
because the support allows a 10%
deviation in loads.<

See Observation PI-00-06.
b. Dimensions X

c. Member sizes X.

d. Drawings / Configuration X

2. Check the acceptability of the design of The travel check for the spring did
] Calculation No. MS-1-002-001-C72S, Rev. 2. not include the additional travel

a. Assumptions X length due to the pipe rotation.
b. Design Methodology X However, the rotational movement is

very small.

i

3. Loading Combinations:
Check for consistency with:

j a. GAH Specification No. 2323-MS-46A, Rev. 5, X
: Section 3.6.2.2.1.
) b. Cygna Criteria 84042-DC-2, Section 4.3. X

i Tcxas Utilities Electric Company: 84042
Sheet 1 of 9

| Independent Assessment Program, Phase 3
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4L Review Checklist'
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| PIPE SUPPORT MS-1-002-003-c72S ,

Reviewer D.K. Leong/C. Wong Approver J. Minichiello Checklist No. PS-087

Calculation No. MS-1-002-003-C72S, Rev. 0; BAR Drawing No. MS-1-002-003-C72S, Rev. 2 Date 3/22/84
Satisfactory

,

item Yes No N/A Comments

16 Inspect Loadings for reasonableness: X Covered in Cygna's pipe stress
a. Dead Load (DL) review.
b. Thermal (TH)
c. Safe Shutdown Earthquake (SSE)
d. Pipe Impact (PI)
e. Jet Impingement (JI)
f. F riction
9 Steamhammer (SHL)

'

h. Relief Valve Discharge (RV) .

i. LOCA *;

(See Cygna Criteria 84042-DC-2 for definitions.)

17 Has the weight of the support been included in the design? X Weight of the spring is not consid-
ered in STRUDL analy<.is (approxi-

; mately 5%). See Note 1.

18 Has the inertial load of the support been included in Additional dead load has been
the design? X added; however, no frequency analy- '

i

s** was performed - an approximate
inertial load was applied, though
nn explanation or justification is i

provided. See Note 7.

;

Texas Utilities Electric Company; 84042 Sheet 8 of 10Independent Assessment Program, Phase 3
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4L Review Checklistt i
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PIPE SUPPORT MS-1-002-003-C72S ,

Reviewer D.K. Leong/C. Wong Approver J. Minichiello Checklist No. P3-087

Calculation No. MS-1-002-003-C72S, Rev. 0; BAR Drawing No MS-1-002-003-C72S. Rev. 2 Dat' 3/22/84
S atisf actory

item Yes No N/A Comments

19. Friction Loads:
: a. Has friction load been included in the support design? X Fricticn load is not considered on

b. Is friction considered in the appropriate direction (s)? X a related ger.g support CH-1-030-
004-C76R. See 00servation PS-08.

I

20. Design Interface Requirements:
I a. Sti f fness:

Does the design meet the requirements of Cys.ia X Stif fness not used for spring.
Criteria 84042-DC-2, Section 4.1?

b. Is actual stiffness computed?
c. Does the stif fness include all support elements,

including baseplates and anchor bolts?

21. Is the design of the support frame member in accordance X

with Cygna Criteria 84042-DC-2, Section 4.1.10?

22 Is the design of the welded connectiois of the X Additional moments due to the
members in accordance with Cygna Criteria 8404-2-DC-2, eccentricity in 3 sided welded

. Section 4.1.10? connection between Items 31 and 45
! are not considered, but acceptable
i since the stresses in the weld are

low. See Observation PS-05.
,

Texas Utilities Electric Company: 84042 Sheet 9 of 10Independent Assessment Program, Phase 3
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4L ii Review Checklist
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PIPE SUPPORT MS-1-002-004-C72K

Reviewer S. Luo/C. Wong Approver J. Minichiello Checklist No. PS-088

i Calculation No. MS-1-002-004-C72K, Rev. 5; BAR Drawing No. MS-1-002-004-C72K. Rev. 9 Date 3/8/84
' Satisfactory

item Yes No N/A Comments

b. Does the design meet the requirements of X

G&H Specification 2323-MS-46A, Rev. 5, Section 3.67
c. For buckling, is the appropriate length used, X Menbers are short and since the

considering the full unstiffened span? maximum stress was 13.668 ksi
(EL. 9), the buckling & lateral
bracing are not critical.

25. As-Built Support:
Do the dimensions, section properties and configuration X See item 1.
of the as-built support conform to the final design
calculation?

4

I

i

|
!

i
'

Texas Utilities Electric Company; 84042 Sheet 9 of 9
j Independent Assessment Program, Phase 3
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41 t i Review Checklist
11||18188111111111111111111111

PIPE SUPPORT MS-1-002-005-C774

i Reviewer M. de Guzman/C. Wong ADP'over J. 'tt richiello Checklist No. PS-089

Calculation No. MS-1-002-005-C72K, Rev. 5; BAR Drawing No. MS-1-002-005-C72K, Rev. 7 D*'s 13/5/84
] Satiefectory

item Yes No N/A Comments

4

1. Allowable load
2. Pin-to-pin dimension
3. Swing angle

.

10. U-Bolt:
; a. Is load within U-Bolt allowable load? X ITT-ORS-137S, 2" ) Rod, U-Bolt
| capacity was used in the design
! -

- calculation to qualify the U-Bolts.
I b. Is the U-Bolt used 4 -a two-way restraint? X
'

c. Is lateral stiffness considered in the calculations? X

d. If U-Bolt i., used as a clamp,
1. Is thermal expansion load (pipe on bolt) X See Note 12,

considered?
2. Is effect of bolt preload considered? X See Note 12.

11. Base Plates and Anchor Bolts:
! a. Check for consistency with Cygna Criteria 84042-DC-2, X

! Section 4.1.8 .

! b. Does anchor bolt design meet the requirement of X

! Cygno criteria ,84042-DC-2, Section 4.5?
1 c. As a minimum, check the following items:

1. Center-to-center spacing X,

! 2. Edge distance from concrete edge X

3. Anchor allowable load X-

I 4. Embedment length X
r

'
Tsxas Utilities Electric Company; 84042 Sheet 4 of 9' Independent Assessment Program, Phase 3
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4L t i Review Checklist
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PIPE SUPPORT MS-1-002-005-C72K ,

Reviewer M. de Guzman/C. Wong Approver J. Minichiello Checklist No. p3.ggg

Calculation No, MS-1-002-005-C72K, Rev. 5; BAR Drawing No. MS-1-002-005-C72K, Rev. 7 Date 3/5/84.

S atisfactory

item Yes No N/A Comments
,

5. Reduced allowable load X
'

6. Combined tension and shear X Base plate computer models did not
match all dimensions shown for as-
builts.

Stiffener plates were not actually
incorporated into the computer.
models. It could affect the plate

! and anchor bolt design in the upper
base plate (Section A-A).
Since bolt interaction values
reached 1.0 for section A-A, Cygna
requested TUGC0 reanalyze this con-
nection. As shown in the calcula-

! tion attached to the TUGC0 response-
1 (6/8/84 letter), the effect of the

model revision lowers the inter-
! action to .95, which is acceptable.
i

12. Richmond Structural Connection Inserts: X

; Check for consistency with:
; a. Cygna Criteria 84042-0C-2, Section 4.6
' b. G&ll Specification No. 2323-SS-30, Appendix 3.

c. As a minimum, check the following items:i

1. Allowable loads
2. Center-to-center spacing

Texas Utilities Electric Company: 84042 Sheet 5 of 9Independent Assessment Program, Phase 3
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4L Review Checklistt i

; lillllilllNiilllillNilullH *

PIPE SUPPORT MS-1-002-005-C72K-

Reviewer M. d Guzman/C. Wong Appfcv'r J. Minichiello Checklist No. PS-089;

Calculation No. MS-1-002-005-C72K, Rev. 5; B&R Drawing No. MS-1-002-005-C72K, Rev. 7 Dat* 3/5/84
S atisf actory

1 Item Yes No N/A Comments

b. Is it acceptable?
c. Have potential effects of reduced areas (due to holt

holes) heen considered?

16 Inspect Loadings for reasonableness: X Cov'ered in Cygna's pipe stress
a. Dead Load (DL) review.
h. Thermal (TH)
c. Safe Shutdown Earthquake (SSE)
d. Pipe Impact (PI)'

e. Jet Impingement (JI) '

; f. Steamhammer (Shl)
g. Relief Valve Discharge (RV)'

h. LOCA
(See Cygna Criteria 84042-DC-2 for definitions.)

| 17. Has the weight of the support been included in the design? X The weight of half the snubbers,
'

and the trunnion, saddle, beam and
its attachments are lumped as an
added mass into the pipe model for

i stress analysis. This in effect
accounts for the weight in support

|
design.

.

|
; 18 Has the inertial load of the support been included in

the design? X See Note 7.
Texas Utilities Electric Company; 84042
Independent Assessment Program, Phase 3 Sheet 7 of 9

,
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|11111111111111111111861111111
'

PIPE SUPPORT MS-1-002-005-C72K

|

Reviewer M. de Guzman/C. Wong Approver J. Minichiello checklist No. PS-089

Calculation No. MS-1-002-005-C72K, Rev. 5; B&R Drawing No MS-1-002-005-C72K, Rev. 7 Date 3/5/84
Satisfactory

item Yes No N/A Comments

19 Friction Loads:
a. Has friction load been included in the support design? X

h. Is friction considered in the appropriate direction (s)? X

20 Design Interface Requirements:
a. Stiffness:,

Does the design meet the requirements of Cygna
Criteria 84042-DC-2, Section 4.1? X See Note 8.

b. Is actual stiffness computed? X

c. Does the stiffness include all support elements,
including baseplates and anchor bolts? X

.

| 21. Is the design of the support frame member in accord- X Calculation for stiffener stress
ance with Cygna Criteria 84042-DC-2, Section 4.1.107 was not provided, but it is accept-'

able by inspection.

I 22. Is the design of the welded connection of the mem- X On Sheet No. 9, weld siz,e used is
i bers in accordance with Cygna Criteria 84042-DC-2, 3/8", not 5/16". This is conser-

Section 4.1.10? vative.

1

23. Is the design of the member connection, including local X See coments under Item 21.
stiffening, adequate for load transfer in accordance
with Cygna Criteria 84042-DC-2, Section 4.1.10? Connections are satisfactorv.

I Texas Utilities Electric Company; 84042 Sheet 8 of 9'

independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-002-006-C72K

ceviewer M.T. deGuzman/C. Wong QQ Approver J. Minichiello W Checklist No. PS-090

Calculation No. MS-1-002-006-C72K, Rev. 6; B&R Drawing No. MS-1-002-006-C72K, Rev. 7 Date 3/7/84
S atisf actory

item Yes No N/A Comments

1. Design Input Data:
,

Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Loads used in design are slightly

different from those in latest
pipe stress analysis, but there
is no design impact.
See Observation PI-00-06.

h. Dimensions X

c. Member size, X

d. Drawings / Configuration X ,

;

2. Check the acceptability of the design of
'

Calculation No. MS-1-002-006-C72K, Rev. 7.
a. Assumptions X'

h. Design Methodology X

3. Loading Combinations:
: Check for consistency with:

a. GaH Speci fication No. 2323-MS-46A, Rev. 5,

b42-DC-2,Section4.3.b. C gn rt a

4. Gap: X

a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2.

Texas Utilities Electric Company: 84042 Sheet 1 of 9
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-002-006-C72K
,

reviewer M.T. deGuzman/C. Wong Approver J. Minichiello Checklist No. PS-090

Calculation No MS-1-002-006-C72K, Rev. 6; B&R Drawing No. MS-1-002-006-C72K, Rev. 7 Date 3/7/ 84
Satisfactory

item Yes No N/A Comments

'
b. Does the gap accommodate thermal and seismic move-

ments in the unrestrained directions?

5. Restraints:
a. Check whether the de' sign conforms to the piping X

analysis restraint requi rements.
b. Check for consistency with GAH Specification X

No. 2323-MS-46A, Rev. 5, Section 3.6.2.2.2.
(Box Restraint).,

6. Spring Supports: X
Check for consistency with:
a. GAH Specification No. 2323-MS-46A, Rev. 5,

: Secti ons 3.6.2.2.3 and 3.6.2.2.4.
b. Cygna Criteria 84042-DC-2, Section 4.1.4
c. As a minimum, the following items shall be checked:,

l. Variability of spring force
'

2. Cold load
3. Allowable loads
4. Available travels,

5. Swing angle /off-set
,

,

7. Rod Hangers: Xi

Check for consistency with:
I a. G&H Specification No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.2.:

T:xas utilities Electric company: 84042 Sheet 2 of 9indeperident Assessment Program, Phase 3,
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4L Review Checklistt i

, ,

PIPE SUPPORT MS-1-002-006-C72K

c.vi...r M.T. deGuzman/C. Wong Approver J. Minichiello Checklist No. PS-090

Calculation No. MS-1-002-006-C72K, Rev. 6; B&R Drawing No. MS-1-002-006-C72K, Rev. 7 Date 3/7/84,

Satisfactory

item Yes No N/A Comments

b. Cygna Criteria 84042-DC-2, Section 4.1.5.
c. As a minimum, the following items shall be checked:

1. Rod size
2. Allowable load

| 3. Swing angle /off-set .

| 4. Bending or torsion on rods
i
,

| 8 Snubbers:
Check for consistency with:

; a. GaH Specification No. 2323-MS-46A, Rev. 5, X
! Section 3.6.2.2.6

b. Cygna Criteria 84042-DC-2, Section 4.1.6 X

c. As a minimum, the following items shall be checked:
! 1. Allowable loads X There are no calculations for

sizing the snubbers. Snubber is
; acceptable for Cygna calcula-

tion A4.
2. Pin-to-pin dimension X

! 3. Cold setting X

4. 25% stroke in excess of thermal movement X

i 5. Swing angle X

,

!

| Tcxas Utilities Electric Company: 84042 Sheet 3 of 9Independent Assessment Program. Phase 3
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PIPE SUPPORT MS-1-002-006-C72K
,

teviewer M.T. deGuzman/C. Wong Approver J. Minichiello Checkilst No. PS-090

Calculation No. MS-1-002-006-C72K, Rev. 6; BAR Drawing No. HS-1-002-006-C72K, Rev. 7 Date 3/7/84
Satisfactory

item Yes No N/A Comments
.

9. Strut: X
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.1.
b. Cygna Cri teri a 84042-DC-2, Section 4.1.7.
c. As a minimum, the following items shall be checked:

1. Allowable load
2. Pin-to-pin dimension
3. Swing angle

10 U-Rolt: X A flat bar, item 22, is shaped like
a. Is load within U-Bolt allowable load? a U-bolt and provides a radial,

h. Is the U-Bolt used as a two-way restraint? clearance of 1/4" to the upper half
c. Is lateral stiffness considered in the calculations: portion of the pipe. Since the

(if applicable)? hottom of the pipe is welded to the
d. If U-Bolt is used as a clamp, trunnion and W10 beam, the 1/4"

1. Is thermal expansion load (pipe on holt) clearance is adequate for thermal.

considered? growth of the pipe.
2. Is the effect of bolt preload considered?

.

11. Base Plates and Anchor Bolts:
a. Check for consistency with Cygna Criteria 84042-DC-2,

Section 4.1.8 X,

b. Does anchor bolt design meet the requirement of
Cygna Criteria 84042-DC-2, Section 4.57 X

!
i Texas Utilities Electric Compmy; 84042 Sheet 4 of 9

Independent Assessment Proyam, Phase 3
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PIPE SUPPORT MS-1-002-006-C72K
:

Reviewer M.T. deGuzman/C. Wong Approver J. Minichiello Checklist No. PS-090

Calculation No. MS-1-002-006-C72K, Rev. 6; B&R Drawing No. MS-1-002-006-C72K, Rev. 7 Date 3/ 7/84
i Satisfactory

i Item Yes No N/A Comments

; c. As a minimum, check the following items:
'

_ l. Center-to-center spacing X

2. Edge distance from concrete edge X

3. Anchor allowable load X
! 4. Enhedment length X -

5. Reduced allowable load X

6. Combined tension and shear X The interaction value was 0.99, con-
servatively using the maximum tension'

, and maximum shear from all computer
' runs. This interaction yslue could

exceed unity if the self-weight of
support is added. The 0.99 value was

! calculated using a factor of safety
of 5 for the Hilti Bolts, while the
NRC allows a factor of safety of 4.
Using a f actor of safety of 4 would
result in a ratio of 0.79. Thus, the

.

omission is acceptable.
1

12. Richmond Structural Connection Inserts:
Check for consistency with:
a. Cygna Criteria 84042-0C-2, Section 4.6. X

b. GMt Specification No. 2323-SS-30, Appendix 3. X

| c. As a minimum, check the following items:
1. Allowable loads X

'

2. Center-to-center spacing X

Texas Utilities Electric Company: 84042 Sheet 5 of 9Independent Assessment Program, Phase 3
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! PIPE SUPPORT MS-1-002-007-C72K

teviewer J. Russ/C. Wong Approver J. Minichiello Checklist No. PS-091

Calculation No. MS-1-002-007-C72K, Rev. 2; BAR Drawing No. MS-1-002-007-C72K, Rev. 2 Date 3/17/84
Setisfactory

ite r. Yes No N/A Comunents

,

20 Design Interface Requirements: Stiffness calculation was not
a. Sti f fness: X provided, but maximum deflection

Does the design meet the requirements of Cygna was less than 1/16".
Criteria 84042-DC-2, Section 4.1?

.

b. Is actual stiffness computed? X

c. Does the stiffness include all support elements, X

including baseplates and anchor bolts? Refer to Note 8.,

i

l

21. Is the design of the support frane member in accord-
ance with Cygna Criteria 84042-DC-2, Section 4.1.10? X

22. Is the design of the welded connection of the X See comment under Item 2.
members in accordance with
Cygna Criteria 84042-DC-2, Section 4.1.107 incorrect weld dimensions were used

*
i in the design of rear bracket to
; material Item 6 connection (5/8"

plate). Correct weld dimensions
! are 12-1/2" x 10" rather than
| 12-1/2" x 12-1/2", since Item 6 is

-

only 10" wide (sheet 16 of calcula-
tion). However, the stress is
still acceptable.

7

Texas Utilities Electric Company; 84042 Sheet 8 of 9
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-002-008-C72K

teviewer M. T. DeGuzman/C. Wong Approver J. Minichiello Checklist No. PS-092

Calculation No. MS-1-002-008-C72K, Rev.5; BAR Drawing No. MS-1-002-008-C72K, Rev. 7 Date 3/11/84
Sailofactory

itemi Yes No N/A Comiswnts

7. Rod Hangers: X
Check for consistency with:,

a. GAH Specification No. 2323-MS-46A, Rev. 5,
Section 3.6.2.2.2.

h. Cygna Criteria 84042-DC-2, Section 4.1.5.
c. As a minimum, the following items shall be checked:

; 1. Rod size
2. Allowable load
3. Swing angle /off-set'

4. Bending or torsion on rods

i

8. Snubbers:
i Check for consistency with:
; a. G&H Specification No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.6. X
b. Cygna Criteria 84042-DC-2, Section 4.1.6 X
c. As a minimum, the following items shall be checked:

1. Allowable loads '

X
j 2. Pin-to-pin dimension X

3. Cold setting X
.

,

4. 1/4" stroke in excess of thermal movement X
j 5. Swing angle X Swing angle as shown in calculation

on Sheet 14 of 62 is 5.54*. The
actual angle based on the dimen-i

sions given is less than 5*, there-
fore acceptable.

. Texas Utilities Electric Company: 84042
Sheet 3 of 10Independent Assessment Program, Phane 3
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PIPE SUPPORT MS-1-002-009-C72K

ceviewer M. T. DeGuzman/C. Wong Approver J. Minichiello Checklist No. PS-093

Calculation No. MS-1-002-009-C72K, Rev. 3; B&R Drawing No. MS-1-002-009-C72K, Rev. 3 Date 3/9/84
Satisfactory

items Yes No N/A Comenients

.

12. Richmond Structural Connection Inserts: X

Check for consistency with;
a. Cygna Criteria 84042-0C-2, Section 4.6
h. GAH Specification No. 2323-SS-30, Appendix 3. .

i c. As a minimum, check the following items:
1. Allowable loads
2. Center-to-center spacing*

3. Edge distance from concrete edge
4. Combined tension and shear

' 5. Allowable loads of bolt
d. Is the baseplate within allowable stress?

13. Civil Anchors and Thru-Bolts:
a. Embeded Civil or Grouted Structural Anchor: X

Does it meet GAH spacing and allowable load;

requi rements?
Refer to Cygna Criteria 84042-DC-2, Section 4.8.

b. Th ru-Bol ts : Does it meet the bolt allowable
J load requirements of the ASME code?

c. Is the base plate within allowable limits?
,

i
r

14 Structural Embedment Plates: X

Does it meet the allowable load and spacing requirements
of GaH specification No. 2323-SS-30, Appendix 4
or Appendix 5, as applicable?

Texas Utilities Electric Company;IA042 Sheet 5 of 8
|

Independent Assessment Program, Phase 3
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Independent Design
L Review Checklistt i

,

PIPE SUPPORT MS-1-002-009-C72K

.

c ,s..., M. T. DeGuzman/C. Wong Approver J. Minichiello CheckHet No. PS-093

Calculation No. MS-1-002-009-C72K, Rev. 3; B&R Drawing No. MS-1-002-009-C72K, Rev. 3 onee 3/9/84
Satisfactory

itese - Yes No N/A Comments

i

1

15. Support attachment / connection to supporting structural
element: X

a. Has the design calculation included the design of
support attachment / connection points?

h. Is it acceptable?
c. Have potential effects of reduced areas (due to bolt

holes) been considered?
,

,

16. Inspect loadings for reasonableness: X Covered in Cygna's pipe stress
I a. Dead Load (DL) review.
i b. Thermal (TH)
i c. Safe Dutdown Earthquake (SSE)
{ d. Pipe Impact (PI)
j e. Jet Impingement (JI)
; f. Steamhaniner (SHL)
1 9 Relief Valve Discharge (RV)

h. LOCA
(See Cygna Criteria 84042-DC-2 for definitions.) .

T

)
i 17. Has the weight of the support been included in the design? X Weight of frame included in Load

cases 3, 4 & 5.
t

,

i
i

Texas Utilities Electric Company: 84042 Sheet 6 of 8
Independent Assessment Program, Phase 3
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Independent Design

4L Review Checklistii

PIPE SUPPORT MS-1-002-009-C72K
,

no se.ee M. T. DeGuzman/C. Wong Approver J. Minichiello CheckNot No. PS-093

Calculation No MS-1-002-009-C72K, Rev. 3; B&R Drawing No. MS-1-002-009-C72K, Rev. 3 Date 3/9/84
setteroceery

item Yes No N/A Commente

i

l 22. Is the design of the welded connection of the mem- Snubber bracket attachment welds
bers in accordance with Cygna Criteria 84042-DC-2, not checked. However, it is

'

| Section 4.1.107 X acceptable per Cygna Calculation
| Set A4 .

1
'

23. Is the design of the member connection, including local No calculations were provided for'

stiffening, adequate for load transfer in accordance X checking of the stiffener plates on
with Cygna Criteria 84042-DC-2, Section 4.1.10? the W 12 x 58 at incation of con-

; centrated loads and react. ions.
.

They are adequate, however. See
j Note 3.

I 24 Code Allowable Stress Requirements:
a. Does the design meet the requirements of Cygna

Criteria 84042-DC-2, Section 4.4? X Stresses are small.
| b. Does the design meet the requirements of

GaH Specification 2323-MS-46A, Rev. 5, Section 3.67 X;'

c. For buckling, is the appropriate length used,
considering the full unstiffened span? X Verf short column merrt>ers.

; '

25. As-Built Support:
Do the dimensions, section properties and configuration

i of the as-built support conform to the final design
1 - calculation? X

:

Texas utilities Electric Cc- ; ng; 34042 Sheet 8 of 8
| sadspe usent Ameenment Propam. Phase 3
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Independent Design
4L Review Checklist6 i

i m
PIPE SUPPORT MS-1-002-010-C62K'

!
j n . ,s. , M.T. de Guzman/C. Wong Approw.t J. MinichiellO CheckNet No. PS-094

.

_

Calci,1ation Mc. MS-1-002-010-C62K, Rev. 3; B&R Drawing No. MS-1-002-010-C62K, Rev. 3 pee. 3/9/84,

i
seesseectory

item Yes No N/A Comments

i 17. Has the weight of the support been included in the design? X

!

i

18. Has the inertial load of the support been included in X

the design? See Note 7.
,

i

; 19. Friction Loads:
4 a. Has friction load been included in the support design? X

b. Is friction considered in the appropriate direction (s)? X

20 Design Interface Requirements: Stiffness calculations were not
! a. Stiffness: X provided, but total deflection
; 'Does the design meet the requirements of Cygna is less than 1/16". See Note 8

Criteria 84042-DC-2, Section 4.17
I b. Is actual stiffness computed? X
J c. Does the stiffness include all support elements, X

including baseplates and anchor bolts?

1

)
}

i

:

Texas Utilities Electric Company: 94042 Sheet 7 of 9
Independent Assessment Program, Phase 3
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L4 C t Review Checklisti -

==========
PIPE SUPPORT MS-1-002-012-C72S

m o vi...e M. T. DeGuman/C. Wong C K Q') Approver J. Minichiello g Checklist No. PS-095

Calculation No. MS-1-002-012-C725 Rev. 2; BAR Drawing No. MS-1-002-012-CI25, Rev. 2 Date 3/9/84
Satisfactory

item Yes No MIA Comments

1. Design Input Data: This support is part of the gang
Check that all data are used correctly. hanger, MS-1-002-013-C72K. Actual
As a minimam, check the following items: load from pipe stress analysis
a. Loads X output is lower than the design
b. . Dimensions X load and is acceptable; however,
c. Member sizes X see Observation PI-00-06.
d. Drawings / Configuration X

2. Check the acceptability of the design of
Calculation No, MS-1-002-012-C725, Rev. 2.
a. Assumptions X

h. Design Methodology X

'

3. Loading Continations:
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.1. X

b. Cygna Criteria 84042-DC-2, Section 4.3. X

4 Gap:
.

X

a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2.

Texas Utilities Electric Company; 84042 Sheet 1 of 9
Independent Assessment Program. Phase 3 -

-

--- - - _ - - - _ _ .



- _ _ . . ._ _

O O U
m

Independent Design
9L Review Checklisti i.

PIPE SUPPORT MS-1-002-012-C72S

Reviewer M. T. DeGuzman/C. Wong Approver J. Minichiello Checklist No. PS-095

Calculation No. MS-1-002-012-C72S, Rev. 2; BAR Drawing No. MS-1-002-012-C725, Rev. 2 Date 3/9/84
S atisfactory

item Yes No N/A Comments

Section 3.6.2.2.2.
b. Cygna Criteria 84042-DC-2, Section 4.1.5.
c. As a minimum, the following items shall be checked:

1. Rod size
2. Allowable load
3. Swing angle /off-set
4. Bending or torsion on rods

8. Snubbers: X

Check for consistency with:
a. GAH Specification No. 2323-MS-46A, Rev. 5

Section 3.6.2.2.6
b. Cygna Criteria 84042-DC-2, Section 4.1.6.
c. As a minimum, the following items shall be checked:

1. Allowable loads -

2. Pin-to-pin dimension
3. Cold setting

4.1/4" stroke in excess of thermal movement
S. Swing angle

'

i

9 Strut: X
Check for consistency with:
a. G8H Speci fication No. 2323-MS-46A, Rev. 5,

Secti on 3.6.2.2.1.
b. Cygna Criteria 84042-DC-2, Section 4.1.7.
c. As a minimum, the following items shall be checked:

Taas Utilities Electric Company: 84042
Sheet 3 of 9Independent Assessadmt Program, Phase 3
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Independent Design
Review ChecklistL t i

PIPE SUPPORT MS-1-002-012-C72S

t Reviewer M. T. DeGuzman/C. Wong Approver J. Minichiello checklist No. PS-095
i Calculation No. MS-1-002-012-C72S, Rev. 2; BAR Drawing No. MS-1-002-012-C725, Rev. 2 Dat* 3/9/84
j S atisf actory

I Item Yes No N/A Comments

: 4. Embedment length
5. Reduced allowable load
6. Combined tension and shear

.

4 12. Richmond Structural Connection Inserts
Check consistency with:
a. Cygna Criteria 84042-Dc-2, Section 4.6. X By comparing loads of this support
b. GAH Specification No. 2323-SS-30 (3/19/81), with the other support on this gang

i Appendix 3. X . hanger assembly, this component is
c. As a minimum, check the following items: accepta bl e. (Refer to Calculation,

i 1. Allowable loads X No. MS-1-002-013-C72K.)
2. Center-to-center spacing X

3. Edge distance from concrete edge X

4. Combined tension and shear X,

5. Allowable loads of bolt X

d. Is the base plate within allowable stress? X

13. Civil Anchors and Thru-Bolts: X

i a. Embedded Civil or Grouted Structural Anchor:
j Does it meet GAH spacing and allowable load
i requi rements?

'Refer to Cygna Criteria 84042-DC-2, Section 4.8.
,

t b. Thru-Bolts:
Does it meet the bolt allowable stress requirements
of the ASME Code?

c. Is the base plate within allowable stress?

| Tcxas Utilities Electric Company: 84042 Sheet 5 of 9
j Independent Assessment Prograrn, Phase 3
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4L Review Checklistt i
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PIPE SUPPORT MS-1-003-003-S72R

teviewer S. Luo/C. K. Wong (M1) Approver J. Minichiello W Checklist No. PS-099

Calculation No. MS-1-003-003-S72R, Rev. 5; BAR Drawing No, MS-1-003-003-S'72R, Rev. 5 Date 3/21/84
S atisfactory

'

|
Item Yes No N/A Comments

i
1. Design Input Data:'

Check that all data are used correctly.
',

As a minimum, check the following items:
a. Loads X Higher applied load was used for

' design (conservative).
b. Dimensions X

c. Member sizes X

! d. Drawi ngs/Configu ration X

2. Check the acceptability of the design of Additional steel provided with no
Calculation No. MS-1-003-003-S72R, Rev. 5. design for loading. OK since it

i a. Assumptions X serves no function.'

b. Design Methodology X

i

! 3. Loading Combinations:
; Check for consistency with:

a. G&H Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.1.
| b. Cygna Criteria 84042-DC-2, Section 4.3. X

4 Gap:
i a. Check for consistency with Cygna Criteria 84042-DC-2 X

j Section 4.1.2. .
' b. Does the gap accomodate thermal and seismic move- X

ments in the unrestrained directions?

j Texas Utilities Electric Company: 84042 Sheet 1 of 8
; independent Assewment Program, Phase 3
i
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Independent Design

4L ' Review Checklist6 i

PIPE SUPPORT MS-1-003-003-S72R

Ceviewer S. Luo/C. K. Wong Approver J. Minichiello Checklist No. PS-099

Calculation No, MS-1-003-003-S72R, Rev. 5; B&R Drawing No. MS-1-003-003-S72R, Rev. 5 Date 3/21/84
Satisfactory

item Yes No N/A Comments

1
' a. Cygna Criteria 84042-DC-2, Section 4.6.
i b. GAH Specification No. 2323-SS-30,
; Appendix 3.

c. As a minimum, check the following items:
| 1. Allowable loads .

2. Center-to-center spacing
3. Edge distance from concrete edge
4. Combined tension and shear
5. Allowable loads of bolt

! d. Is the base plate within allowable stress?
.

13. Civil Anchors and Thru-Bolts:
a. Embedded Civil or Grouted Structural Anchor: X

! Does it meet G&H spacing and allowable load
requi rements?
Refer to Cygna Criteria 84042-DC-2, Section 4.8.'

b. Th ru-Bol ts:
' Does it meet the bolt allowable stress requirements X

of the ASME Code?
c. Is the base plate within allowable X

stress? .

14 Structural Embedment Plates:
' Does it meet the allowable load and spacing requirements X

of G&H Specification No. 2323-SS-30, Appendix 4
or Appendix 5, as applicable?

.
Tcxas Utilities Electric Company: 84042 Sheet 5 of 8) Independent Assessment Program, Phase 3
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: Independent Design
4L Review Checklistt i
maammmmmm

PIPE SUPPORT MS-1-003-003-S72R '

I

Reviewer S. Luo/C. K. Wong Approver J. Minichiello checklist No. PS-099

Calculation No, MS-1-003-003-S72R, Rev. 5; BAR Drawing No. MS-1-003-003-S72R, Rev. 5 pate 3/21/ 84
,

S a'lsfactory

item Yes No N/A Comments

15. Support attachment / connection to supporting structural
element:

; a. Has the design calculation included the design of X
'

support attachment / connection points?
b. Is it acceptable? X

! c. Have potential effects of reduced areas (due to bolt X

holes) been considered?

1 16 Inspect Loadings for reasonableness: X Covered in Cygna's pipe stress
! a. Dead Load (Di.) review.
j b. Thermal (TH) -

c. Safe Shutdown Earthquake (SSE)'

; d. Pipe Impact (PI)
| e. Jet Impingement (JI)

f. Steamhammer (SHL):
! g. Relief Valve Discharge (RV)
'

h. LOCA
(See Cygna Criteria 84042-DC-2 for definitions.)

i

! 17. Has the weight of the support been included in the design? X Acceptable since it is small.

18 Has the inertial load nf the support been included in X Refer to Note 7.
the design?

;

j Texas Utilities Electric Company; 84042 Sheet 6 of 8Independent Assessment Program, Phase 3
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Independent Design
dL Review Checklistii,

==========,

PIPE SUPPORT MS-1-003-004-S72R

Reviewer S. Luo/C. Wong C Ky) Approvet J. MiniChiello Checklist No. p$-100

Calculation No. MS-1-003-004-572R, Rev. ?; B&R Drawing No. MS-1-003-004-S72R, Rev. 3 Dete 6/6/84
Setlefectory

I

8:aan Yee No N/A Commente,

|

1 1. Design Input Data:
! Check that all data are used correctly.

,

As a minirium, check the following itens:
; a. Loads X

i b. Dinensions X .
'

c. Menber sizes X
! d. Drawings / Configuration X The 5" weld length specified in

Attachment 1 (an NCR) is conserva-
tive when compared to actual length
of 2 x 2 3/4" (top right corner of,

'

" Plate weld detail" shown on Draw-
ing, Sheet 3 of 4).

2. Check the acceptability of the design of,

Calculation No. MS-1-003-004-572R, Rev. 2.
a. Assumptions X

| b. Design Methodology X

|

| 3. Loading Combinations:
| Check for consistency with:
! a. MH Specification No. 2323-MS-46A, Rev. 5, X

'

'

Section 3.6.2.2.1.
j b. Cygna Criteria 84042-DC-2, Section 4.3. X

|

{

j Temas me h %M2 Sheet 1 of 9' ladopendmt Assessment Propam, Phase 3
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d L% i Review Checklist
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PIPE SUPPORT MS-1-003-004-S72R

no se=se S. Luo/C. Wong Approver J. Minichiello checknet No. PS-100

Calculation No. MS-1-003-004-572R, Rev. 2; BAR Urawir.g No. MS-1-003-004-572H, Rev. 3 Date 6/6/84
S atisfactory

item Yee No N/A Comments

9. Strut:

! Check for consistency with;
a. ItH Specification No. 2323-MS-46A, Rev. 5, X No calculation provided. However,

Section 3.6.2.2.1. it is acceptable per Cygna calcu-
b. Cygna Criteria 84042-DC-2 Section 4.1.7. I lation Set No. DS (84042, 4-F)
c. As a minirus, the following items shall be checked:

1. Allowable load X

2. Pin-to-pin dievmst on X

3. Swing angle X

10. U-Bolt:
a. Is load within U-Bolt allowable load? X U-bolt failed at emergency condi-

tion according to the LCD allow-
able: allowable load = 89120 lbs;
applied load = 99560 lbs. However,
per TUSI's criteria to use 0.6 Fy
as allowable stress, the U-bolt is
acceptable as shown in Calculation
SA-4184, Rev. 1. Also see Note 5.

! b. Is the U-Bolt used as a two-way restraint? 1
c. Is lateral stiffness considered in the calculations? X

7.-<

Texas utsties Electric Canpanir. 84042 Sheet 4 of 9tadspendent Ananment Prograra Phase 3
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independent Design
dLni Review Checklist' mummmmmmum

PIPE SW MRT MS-1-003-no6 97?e

Revi**** R. Baliga/C. Wong ***'N J. Minichiello checknet No. PS-lOl
Calculation No. MS-1-003-035-572R. Rev. I- R&R Drawing No. MS-1-003-005-S72R, Rev. 2 Date 3/9/84

Setlefectory

Item Yes No MIA Comusente

21. Is the design of tre support frame member in accordance X Frame analysis output is not
with Cygna Criteria 64042-DC-2 Section 4.1.107 available. However, frame membersI

I are within allowables (moments are'

calculated by rigid frame formulae
in Cygna's review). |

!

22. Is the design of the welded connection of the Incorrect shear load (Vmax) was
members in accordance with Cygna Creteria X used for weld checks between

; Criteria S4042-DC-2, Section 4.1.10? material items 4 & 6 and 2 & 3,
i shown as sheets 6 & 7 in design'

calculation. HJwever, the weld
stress is still acceptable. I

; See Observation PS-07.

23. Is the design of the mercer connection, including local
j stiffening, adequate for load transfer? X

: a. Does it meet Cygna Criteria 84042-DC-2,
Section 4.1.107,

'

1

24 Code Allowable Stress Requirements: See comment under Item 22.
a. Does the design met the requirements of Cygna

Criteria 84042-DC-2. Section 4.47 X

b. Does the design meet the requirements of |
G1H Specification 2323-MS-46A, Rev. 5 Section 3.67 X

|

Texm w e h W m 2
independent Assessment Program Phase 3 Sheet 8 of 9 ;
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Independent Design

4L Review Checklistii
musammansus

PIPF 911PPalRT M9 1 Illt't fin 6 5779

R * * * *' A P''''' J. Minichiello PS-101P ChckHet No.R. Baliga/C. Wong

Calculation No. MS-1-003-005-572R Rev. 1; B&R Drawing No. MS-1-003-005-S72W, Rev. 2 Date3/ 9/84
,

Satisfactory

item Yes No N/A Comments

c. For buckling, is the appropriate length used,
considering the full unstif fened span? X,

25. As-Built Support: X

Do the dimenstores, section properties and configuration
of the as-built support conform to the final design
calculation?

.|

i

i

|

!

;

4

! .

;

|
!

l

|

T:xas Utilities Electric Cornpany; 84042
| Independent Assessment Prograrn, Phase 3 Sheet 9 of 9
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Independent Design

*hL Review Checklistt i
==========

,

PIPE SUPPORT MS-1 -003-006-S72R

I,

Reviewer R. Baliga/C. Wong Approver J. Minichiello Checklist No. PS-102;

Calculation No. MS-1-003-006-572R, Rev. 3; B&R Drawing No. MS-1-003-006-S72R, Rev. 3 Date 3/17/84
S atisf actory

item Yes No N/A Comments

4

1 22. Is the design of the welded connection of the
members in accordance with Cygna Criteria 84042-DC-2, X Design of composite section did not

,

| Section 4.1.10? check shear flow through weld. Ac-
i ceptable per Cygna calculation.
i See Observation PS-07.
1

,

j 23. Is the design of the member connection, including local
{ stiffening, adequate for load transfer in accordance X

j with Cygna Criteria 84042-DC-2, Section 4.1.10?
1

;

24 Code Allowable Stress Requirements:
I a. Does the design meet the requirements of Cygna

Criteria 84042-DC-2, Section 4.4? X
,

j b. Does the design meet the requirements of
; GaH Specification 2323-MS-46A, Rev. 5 Section 3.6? X

) c. For buckling, is the appropriate length used,

j considering the full unstiffened span? X

i

25. As-Built Support:
Do the dimensions, section properties and configuration
of the as-built support conform to the final design

- calculation? X

Texas Utilities Electric Company; 84042 Sheet 8 of 8
Independent Assessment Program, Phase 3
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4L Review Checklistt i

INNNiilWANINNiilllHi
PIPE SUPPORT MS-1-003-001-C725

; ceviewer S. Luo/C.K. Wong CM Q Approver J. Minichiello g Checklist No. PS-103

Calculation No. MS-1-003-001-C725, Rev.1; BAR Drawing No. MS-1-003-001-C725, Rev. 3 Date 3/16/84
S atisfactory

Item Yes No N/A Comments
---

4

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:i

a. Loads X The design load should be
b. Dimensions X 22,445 lbs based on the pipe

,

c. Member sizes X stress output, but 23,691 lbs4

d. Drawings / Configuration X was shown on the cover sheet of
calculation. This is conservative.

- See Observation PI-00-06.

2. Check the acceptability of the design of
Calculation No. MS-1-003-001-C72S, Rev. 1.
a. Assumptions X

b. Design Methodology X

3. Loading Combinations:
)

Check for consistency with:
j a. GAH Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.1.
j b. Cygna Criteria 84042-DC-2, Section 4.3. X

4 Cap: X
' a. Check for consistency with Cygna Criteria 84042-DC-2 -

i Section 4.1.2.
b. Does the gap accommodate thermal and seismic move-

ments in the unrestrained directions?
>

Texas Utilities Electric Company; 84042 Sheet 1 of 9
independent Assessment Program, Phase 3
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Independent Design

4 t i Review Checklist
PIPE SUPPOP.T MS-1-003-001-C72S.

teviewer S. Luo/C.K. Wong Approver J. Minichiello Checknet No. PS-103

Calculation No. MS-1-003-001-C72S, Rev.1; B&R Drawing No. MS-1-003-001-C725, Rev. 3 Date 3/16/84
Satisfactory

item - Yes No N/A Comments

! 12. Richmond Structural Connection Inserts:
Check for consistency with:
a. Cygna Criteria 84042-DC-2. Section 4.6. X

- b. G&H Specification No. 2323-SS-30, X ,

Appendix 3.
c. As a minimum, check the following items:

1. Allowable loads X

2. Center-to-center spacing X

3. Edge distance from concrete edge X

4. Combined tension and shear X

5. Allowable loads of bolt X

d. Is the base plate within allowable stress?

13. Civil Anchnr and Thru-Bolts: X

a. Embeded Civil or Grouted Structural Anchor:
Dnes it meet G8H spacing and allowable load
requirements?
Refer to Cygna Criteria 84042-DC-2 Section 4.8.

b. Through Bolts:
Does it meet the bolt allowable load requirements

! of the ASME Code?
c. Is the base plate within allowable stress?

!

Tcxas Utilities Electric Company: 84042 Sheet 5 of 9
independent Assessment Program, Phase 3
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14||118614141111111||186111||| PIPE SUPPORT MS-1-003-002-C72S
.

Revkwor S. Luo/C. Wong C gg) Approver J. Minichiello @ Checkliet No. PS-104 ,

Calculation No. MS-1-003-002-C72S, Rev. 2; B&R Drawing No. MS-1-003-002-C725, Rev. 4 Date 3/13/84
S atiefectory

item Yes No N/A Comments

.

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X

b. Dimensions X Input load should be 26,428 lbs
" based on the pipe stress computer

output rather than 27,240 lbs. This
is acceptable and conservative. '
See Observation PI'-00-06.

c. Member sizes X Displacements from pipe stress com
puter output are slightly different
than those shown on the cover sheet
of design calculation. This is
acceptable since design values are
larger.

.

d. Drawings / Configuration X Vertical weld lengths between Items
1 and 4 are not clearly specified
on the drawing.

|

|
! 2. Check the acceptability of the design of

Calculation No. MS-1-003-002-C72S, Rev. 2.;

! a. Assumptions X

b. Design Methodology X

i
|

Texas Utilities Electric Company; 84042 Sheet 1 of 9
_
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PIPE SUPPORT MS-1-003-004-C72S

Rowlewer S. Luo/C. K. Wong CQW Approver J. Minichiello W Checklist No. PS-106

Calculation No. MS-1-003-004-C72S, Rev.1; B&R Urawing No. MS-1-003-004-C7ES, Rev. 3 Date 3/12/84
Satisfactory

item Yes No N/A Comments
i

1. Design Input Data: Load provided to Support Group
Check that all data are used correctly. 22317 lbs. Load fro <n latest
As a minimum, check the following items: stress run is 24522 lbs. Cygna
a. Loads X has checked the support

,

b. Dimensions X to ensure acceptability to the

c. Member sizes X latest load. See Observation'

d. Drawings / Configuration X PS-00-06.
.

2. Check the acceptability of the design of
Calculation No. MS-1-003-004-C72S, Rev. 1.
a. Assumptions X

j b. Design Methodology X

.

;

3. Loading Combinations:
j Check for consistency with:
; a. G&H Specification No. 2323-MS-46A, Rev. 5,
'

Section 3.6.2.2.1. X See comment under Item 1.
b. Cygna Criteria 84042-DC-2, Section 4.3. X

!

i 4. Gap: X

!.
a. Check for consistency with Cygna Criteria 84042-DC-2

Section 4.1.2.
b. Does the gap accommodate thermal and seismic move-'

ments in the unrestrained directions?
;

!
'

Texas Utilities Electric Company; 84042 Sheet 1 of 9
Independent Assessment Program, Phase 3
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neviewer S. Luo/C. K. Wong Approver J. Minichiello Checklist No. PS-106

Calculation No. MS-1-003-004-C72S, Rev.1; B&R Drawing No. MS-1-003-004-C72S, Rev. 3 Date 3/12/84
Satisfactory

item Yes No N/A Comments
,

17. Has the weight of the support been included in the design? X Negligible compared to applied
load.

i

18. Has the inertial load of the support been included in ,

the design? X See Note 7.

19. Friction Loads:
a. Has friction load been included in the support design? X

b. Is friction considered in the appropriate direction (s)?
(

20. Design Interface Requirements: X Not required for a spring.
i a. Sti f fness:

Does the design meet the requirements of Cygna
,

Criteria 84042-DC-2, Section 4.1?
b. Is actual stiffness computed?,

! c. Does the stiffness include all support elements,
j including baseplates and anchor bolts? -

!

! 21. Is the design of th'e support frame member X Since the stress level was low,

in accordance with Cygna Criteria 84042-DC-2, the member stresses are still
Section 4.1.107 acceptable even though the design

load was not updated. Washer plate
.

(Item #17) provided is 1" x 7" x
| 12". Actual size required is 1-

Texas Utilities Electric Company: 84042 Sheet 7 of 9
,

Independent Assessment Program, Phase 3i
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PIPE SUPPORT MS-1-003-005-C72K-

M.T. deGuzman/C. Wong CMdApprover J. MinichiellO WChecklist No. PS-107Reviewer

Calculation No. MS-1-003-005-C72K, Rev.1; BAR Drawing No. MS-1-003-005-C72K, Rev. 2 Date 3/13/84
Satisfactory

item Yes No N/A Comments

1. Design input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X

b. Dimensinns X .

c. Member sizes X

d. Drawings / Configuration X
.

2. Check the acceptability of the design of
Calculation No. MS-1-003-005-C72K, Rev.1.
a. Assumptions X

b. Design Methodology X

3. Loading Combinations:
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.1.
b. Cygna Criteria 84042-DC-2, Section 4.3. X ,

4. Gap: X

a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2.

b. Does the gap accommodate thermal and seismic move-
ments in the unrestrained directions?

Texas Utilities Electric Company; 84042 Sheet 1 of 8
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-003-005-C72K

Reviewer M.T. deGuzman/C. Wong Approver J. Minichiello Checklist No. PS-107

Calculation No. MS-1-003-005-C72K, Rev.1; B&R Drawing No. MS-1-003-005-C72K, Rev. 2 Date 3/13/84
Satisfactory

1

Item Yes No N/A Comments'

i
'

5. Restraints: X

a. Check whether the design conforms to the piping
analysis restraint requirements.

b. Check for consistency with G&li Specification
No. 2323-MS-46A, Rev. 5, Section 3.6.2.2.2.

(Box Restraints)

6. Spring Supports: X

Check for consistency with:
a. GAH Specification No. 2323-MS-46A, Rev. 5,

Sections 3.6.2.2.3 and 3.6.2.2.4.
h. Cygna Criteria 84042-DC-2, Section 4.1.4.
c. As a minimum, the following items shall be checked:

1. Variability of spring force

2. Cold load
3. Allowable loads
4. Available travels
5. Swing angle /off-set

i

! 7. Rod Hangers: X

! Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5,'

Section 3.6.2.2.2.
b. Cygna Criteria 84042-DC-2, Section 4.1.5.
c. As a :ninimum, the following items shall be checked: ,

1. Rod size

Texas Utilities Electric Company: 84042 Sheet 2 of 8
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-003-005-C72K

Reviewer M.T. deGuzman/C. Wong Approver J. Minichiello Checklist No. PS-107
;

Calculation No. MS-1-003-005-C72K, Rev.1; B&R Drawing No. MS-1-003-005-C72K, Rev. 2 Date 3/13/84
S atisfactory

:| liem Yes No N/A Comments

2. Allowable load
3. Swing angle /off-set
4. Bending or torsion on rods

.

8. Snubbers:
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.6
b. Cygna Criteria 84042-DC-2, Section 4.1.6. X

c. As a minimum, the following items shall be checked:
1. Allowable loads X

2. Pin-to-pin dimension X

3. Cold setting X

4.1/4" stroke in excess of thermal movement X

5. Swing angle X Actual swing angle = arctan
2.8213/44.375 = 3.64* < 5*<

9. Strut: X

Check for consistency with:'

a. G&H Specification No. 2323-MS-46A, Rev. 5,
Section 3.6.2.2'.1.

b. Cygna Criteria 84042-DC-2, Section 4.1.7.;
c. As a minimum, the following items shall be checked:

1. Allowable load
| 2. Pin-to-pin dimension
j 3. Swing angle

i Texas Utilities Electric Company: 84042 Sheet 3 of 8 l

Independent Assessment Program, Phase 3
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PIPE SUPP0ltT MS-1-003-005-C72K

Reviewer M.T. deGuzman/C. Wong Approver J. Minichiello Checklist No. PS-107
Date 3/13/84Calculation No. MS-1-003-005-C724, Rev.1; B&R Drawing No. MS-1-003-005-C72K, Rev. 2

1

| Sallelectory

! Item Yes No N/A Comments

10 U-B ol t: X

a. Is load within U-Bolt allowable load?
b. Is the U-Bolt used as a two-way restraint?
c. Is lateral stiffness considered in the calculations? -

d. If U-Bolt is used as a clamp,
1. Is thermal expansion load (pipe on bolt)

considered?
2. Is effect of bolt preload considered?

11. Base Plates and Anchor Bolts: X
1

a. Check for consistency with Cygna Criteria 84042-DC-2,
Section 4.1.8

b. Does anchor bolt design meet'the requirement of
Cygna Criteria 84042-DC-2, Section 4.S?

c. As a minimum, check the following items:
1. Center-to-center spacing
2. Edge distance from concrete edge
3. Anchor allowable load
4. Embedment length
S. Reduced alloyable load
6. Combined tension and shear )

l

12. Richmond Structural Connection Inserts? -

Check for consistency with:
a. Cygna Criteria 84042-DC-2, Sectinn 4.6 X

Texas Utilities Electric Company: 84042 Sheet 4 of 8
Independent Assessment Program, Phase 3 ,
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PIPE SUPPORT MS-1-003-005-C72K

noviewer M.T. deGuzman/C. Wong Approver J. Minichiello Check:iet No. PS-107

Calculation No. MS-1-003-005-C72K, Rev. 1; B&R Drawing No. MS-1-003-005-C72K, Rev. 2 Dat* 3/13/84
Satisfactory

Item Yes No N/A Comments

;

b. Gall Specification No. 2323-SS-30, Appendix 3.
c. As a minimum, check the follo11ng items:

1. Allowable loads X

2. Center-to-center spacing X

3. Edge distance from concrete edge X

4. Combined tension and shear X

5. Allowable loads of bolt X

d. Is the base plate within allowable stresses? X

13. Civil Anchors and Thru-Bolts:
a. Embedded Civil or Grouted Structural Anchor: X

; Does it meet Gall spacing and allowable load
' requirements?

*

i Refer to Cygna Criteria 84042-DC-2, Section 4.8.
! b. Thru-Bol ts: X

Does it meet the bolt allowable stress requirements*

of the ASME Code?
c. Is the base plate within allowable X

stress?
.

14. Structural Embedmen't Plates: XJ

Does it meet the allowable load and spacing requirements
of G&ll Specification No. 2323-SS-30, Appendix 44

' or Appendix 5, as applicable 7
J

Texas Utilities Electric Company; 84042 Sheet 5 of 8
Independent Assessment Program, Phase 3
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' MMMMMMM PIPE SUPPORT MS-1-003-005-C72K

Reviewer M.T. deGuzman/C. Wong Approver J. Minichiello Checkilat No. PS-107

Calculation No. MS-1-003-005-C72K, Rev.1; B&R Drawing No. MS-1-003-005-C72K, Rev. 2 cete 3/13/84

Setlefactory

N/A Commentsitem Yes No '

15. Support attachment / connection to supporting structural X

i element:
a. Has the design calculation included the design of .

support attacnment/ connection points?
' b. Is it acceptable? .

c. Have potential effects of reduced areas (due to bolt
i holes) been considered? *

16. Inspect Loadings for reasonableness: X Covered in Cygna's pipe stress
a. Dead Load (DL) review.

,

: b. Thermal (TH) ,
'

c. Safe Shutdown Earthquake (SSE)
d. Pipe Impact (PI)
e. Jet Impingement (JI)
f. Steamhammer (SHL)
9 Relief Valve Discharge (RV)
h. LOCA
(See Cygna Criteria 84042-DC-2 for definitions.)

17. Has the weight of the support been included in the design? X

!

i

i

Texas utilities Electric Company; 84042 Sheet 6 of 8
independent Assessment Program, Phase 3;
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Reviewer M.T. deGuzman/C. Wong Approver J. Minichiella Checklist No. PS-107

Calculation No. MS-1-003-005-C72K, Rev. 1; B&R Drawing No. MS-1-003-005-C72K, Rev. 2 Date 3/13/84
Satisfactory

item Yes No N/A Comments ,

18 Has the inertial load of the support been included in X Since the member and
the design? connection stresses are low, it

does not appear that the allowable
stresses will be exceeded if
inertial loads of the support were

'
- included in the design.

Refer to Note 7.

19. Friction Loads:
a. lias friction load been included in the support design? X

; b. Is friction considered in the appropriate direction (s)?
i

20. Design Interface Requirements:
a. Stiffness:

.

Does the design meet the requirements of Cygna X Stiffness calculated was not
Criteria 84042-DC-2, Section 4.1? provided but the maximum^

b. Is actual stiffness computed? X deflection is less than 1/16".
i c. Does the stiffness include all support elements, X Refer to Note 8.

including baseplates and anchor bolts?
,

21. Is the design of the support frame member in
accordance with Cygna Criteria 84042-DC-2, X

Section 4.1.107

Texas Utilities Electric Company; 84042 Sheet 7 of 8
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-003-005-C72K ,

Reviewer M.T. deGuzman/C. Wong Approver J. Minichiello checklist No. PS-107

Calculation No, MS-1-003-005-C72K, Rev.1; B&R Drawing No. MS-1-003-005-C72K, Rev. 2 Date 3/13/84
Satisfactory

item Yes No N/A Comments

22. Is the design of the welded connection of the
members in accordance with Cygna Criteria 84042-DC-2, X

Section 4.1.107

23. Is the design of the member connection, including local
stiffening, adequate for load transfer.in accordance X

with Cygna Criteria 84042-DC-2, Section 4.1.107

24. Code Allowable Stress Requirements: Stanchion stress, pad plate
a. Does the design meet the requirements of Cygna X stress and weld stress

Criteria 84042-DC-2, Section 4.4? connecting the above are not
b. Does the design meet the requirements of X checked, but will be checked

G&H Specification 2323-MS-46A, Rev. 3, Section 3.6? by NPSI (Secaucus) as explained
in Note 2.

c. For buckling, is the appropriate length used, X

considering the full unstiffened span?

I
I 25. As-Built Support:

Do the dimensions, section properties and configuration X

of the as-built support conform to the final design
calculation?

|

|
|

Texas Utilities Electric Company; 84042 Sheet 8 of 8
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-003-009-C72K

Reviewer M.T. deGuzman/C. K. Wong Approver J. Minichiello Checklist No. PS-111

| Calculation No. MS-1-003-009-C72K, Rev. 4; B&R Drawing No. MS-1-003-009-C72K, Rev. 6 Date 3/17/84
Satisfactory

item Yes No N/A Comments -

a. G&H Specification No. 2323-MS-46A, Rev. 5,
Section 3.6.2.2.1. X Final as-built loads and movements

b. Cygna Criteria 84042-DC-2, Section 4.3. X are lower than design loads by
approximately 4%; design is accept-

' able. .

4. Gap: X

a. Check for consistency with Cygna Criteria 84042-0C-2
Section 4.1.2.

b. Does the gap accommodate thermal and seismic move-
ments in the unrestrained directions?

5. Restraints:
a. Check whether the design conforms to the piping X

; analysis restraint requirements.
' b. Check for consistency with G8H Specification

No. 2323-MS-46A, Rev 5, Section 3.6.2.2.2,

(Box Restraint). X

6 Spring Supports: X

Check for consistency with:
3

i a. G&H Specification No. 2323-MS-46A, Rev. 5,
Sections 3.6.2.2.3 and 3.6.2.2.4

b. Cygna Criteria 84042-DC-2, Section 4.1.4.

Texas Utilities Electric Company; 84042 Sheet 2 of 9
Independent Assessment Program, Phase 3
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| PIPE SUPPORT MS-1-003-009-C72K

neviewer M.T. deGuzman/C. K. Wong Approver J. MinichiellO Checklist No. PS-lll

Calculation No. MS-1-003-009-C72K, Rev. 4; B&R Drawing No. MS-1-003-009-C72X. Rev. 6 Date 3/17/84
S atiefactory

item Yes No N/A Comments

.

20. Design Interf ace Requirements:
a. Stiffness:

Does the design meet the requirements of Cygna
Criteria 84042-DC-2, Section 4.17 X

.
b. Is actual stiffness computed? X

c. Does the stiffness include all support elements,3

j including baseplates and anchor bolts? X See Note 8.
Computed displacement is
less than 1/16"

!

|
21. Is the design of the support frame member in accordance X See comments under Item 24.

! with Cygna Criteria 84042-DC-2, Section 4.1.107

22. Is the design of the welded connection of the
members in accordance with Cygna Criteria 84042-DC-2, X

Section 4.1.10?

i 23. Is the design of the member connection, including local
' stiffening, adequate for load transfer in accordance X Stiffener stress near load appli-

with Cygna Criteria 84042-DC-2, Section 4.1.10? cation is not checked, but is ac-
ceptable.

i

!
! Texas Utilities Electric Company; 84042 Sheet 8 of 9

independent Assessment Program, Phase 3'
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PIPE SUPPORT MS-1-003-009-C72K

Reviewer M.T. deGuzman/C. K. Wong Approver J. Minichiello Checklist No. PS-lll

Calculation No. MS-1-003-009-C72K, Rev. 4; BAR Drawing No. MS-1-003-009-C72K, Rev. 6 pate 3/17/84

Satisfactory

item Yes No N/A Comments
:

24. Code Allowable Stress Requi rements:
a. Does the design meet the requirements of Cygna

Criteria 84042-DC-2, Section 4.4? X Material Item 9, 20") trunion, is'

b. Does the design meet the requirements of qualified by engineering judgement
G&H Specification 2323-MS-46A, Rev. 5,. Section 3.6? X (Sheet 23 of calculatior..) Since

c. For buckling, is the appropriate length used, the calculation shows the attaching
considering the full unstiffened span? X weld stress is low, the trunnion is

acceptable.

25. As-Built Support: NPS Calculation Sheet 22 shows that
Do the dimensions, section properties and configuration for Item 11, plate thickness re
of the as-built support conform to the final design quired = 2" without stif feners.

! calculation? X It also provides 41"-thick stif-
feners as an alternative design
with a 1" plate for item 11. Al-
though no calculations are done,

j Cygna's review shows the 1" plate
I with stif feners acceptable.
!

] Design calculation for weld between
1" plate and Built-up section shows'

3/4" fillet weld all around whereas
Drawing shows on 1/2" fillet weld
on all 4 sides. (Sheet 26 of cal-
culation). However, the weld
stress is still acceptable based on
21 ksi allowable stress.

)
Texas Utilities Electric Company; 84042 Sheet 9 of 9*

Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-003-011-C72K

Reviewer S. Luo/C. Wnng (g(d Approver J. Minichiello A Checklist No. PS-113
,

| Calculation No. MS-1-003-011-C72K, Rev. 1; BAR Drawing No. MS-1-003-011-C72K, Rev. 2 Date 3/10/84
j 8stlofectory

i Item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.'

As a minimum, check the following items:
.; a. Loads X

j b. Dimensions X 8 3/8" distance between the center-
line of E-W tube (item 1) and south
insert bolt was shown on the draw-
ing. But 18-3/8" was used in the
STRUDL model. 18-3/8" is the .

correct dimension per TUGC0 field
verification (Item 39, June 8,1984
response).

c. Member sizes X Incorrect modeling of member end
points (point of fixity) - reaction
point for member (1) TS 6"x6"x3/8"
is taken at centerline of base'
plate. But centerline of weld
between the TS & base plate does
not coincide with centerline of
base plate, This is acceptable

! since off-set is small and inter-
action value is low.

;

;

! d. Drawings / Configuration X

Texas Utilities E' -+d- Company; 84042 Sheet 1 of 9
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-003-011-C72K ,:

Reviewer S. Luo/C. Wong Approver J. Minichiello Checklist No. PS-113

Calculation No. MS-1-003-011-C72K, Rev.1; B&R Drawing No. MS-1-003-011-C72K, Rev. 2 Date 3/10/84
S atisf actory

,

item Yes No N/A Comments

19 Friction Loads:
a. Has friction load been included in the support design?
h. Is friction considered in the appropriate direction (s)? X

.

'
20 Design Interface Requirements:

a. Stiffness: Stiffness calculation was not
Does the design meet the requirements of Cygna provided . See Note 8.4

Criteria 84042-DC-2, Section 4.17 X

b. Is actual stiffness computed? X

c. Does the stiffness include all support elements,
including baseplates and anchor bolts? X

,

21. Is the design of the support frame member in accordance X

with Cygna Criteria 84042-DC-2, Section 4.1.10?

22. Is the design of the welded connection of the X The applied forces were not trans-
members in accordance with Cygna Criteria 84042-DC-2, ferred to the centroid of the weld

Section 4.1.10? pattern (e.g. T.S. to base plate
connection). However, weld stress
still acceptable as per Cygna cal-
culation Set No. A6.
See observation PS-05.

,

,

|

i
Texas Utilities Electric Company: 84(M2 Sheet 8 of 9
Independent Assessment Program, Phase 3
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Checklist No. PS-115Reviewer S. Luo/C.K. Wong APProv'' J. Minichiello
DateCalculation No. MS-1-003-013-C72K. Rev. 2; BAR Drawing No. MS-1-003-013-C72K, Rev. 3 4jp4fg4

Satisfactory

item Yes No N/A Comments

i
'

X7. Rod Hangers:
Check for consistency with: ,

a. G&H Specification No. 2323-MS-46A, Rev. 5,
Section 3.6.2.2.2.

b. Cygna Criteria 84042-DC-2, Section 4.1.5.t

c. As a minimum, the following items shall be checked:
1. Rod size
2. Allowable load

i 3. Swing angle /of f-set
4. Bending or torsion on rods

;

,

8. Snubbers: Swing angle was not checked in
! Check for consistency with: design calculation. However, it
! a. G&H Speci fication No. 2323-MS-46A, Rev. 5, meets the allowable (see Cygna
! Section 3.6.2.2.6. X Calculation D1, File 84042/4F).
! b. Cygna Criteria 84042-DC-2, Section 4.1.6. X

c. As a minimum, the following items shall be checked:j
1. Allowable loads X

;

2. Pin-to-pin dimension X'

3. Cold setting X

4. 1/4" stroke in excess of thermal movement X

5. Swing angle X

b

!

Texas Utilities Electric Company: 84042 Sheet 3 of 9
Independent Assessment Program, Phase 3
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Checklist No.Reviewer S. Luo/C.K. Wona Approver J. Minichiello pg_116

DateCalculation No, MS-1-003-013-C72K, Rev. 2: B&R Drawing No, MS-1-003-013-C72K. Rev. 3 4fp4fg4

Setlefactory

item Yes No N/A Commente

c. As a minimum, check the following items: analysis performed, tiie moments,
1. Center-to-center spacing X Mx, due to snubber load 26777 lbs.
2. Edge distance from con rete edge X and component force (due to
3. Anchor allowable load X vertical thermal movement) are not
4. Embedment length X considered. Hence it is not
5. Reduced allowable load X acceptable.
6. Combined tension and shear X Per TUGCO's response dated 6/8/84,

the bolts and baseplates are ac-
ceptable (Question #45). Inter-
action ratio for super Hilti Bolts
= 0.83 based on safety factor of 4.

12. Richmond Structural Connection Inserts: X

Check for consistency with:
a. Cygna Criteria 84042-Dc-2, Section 4.6.
b. G&H Specification No. 2323-SS-30 Appendix 3.
c. As a minimum, check the following items:

1. Allowable loads
2. Center-to-center spacing
3. Edge distance from concrete edge
4. Combined tension and shear
5. Allowable loads of bolt

d. Is the base plate within allowable stresses?
|

Texas Utilities Electric Company: 84042 Sheet 5 of 9Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-003-014-C72K

M. T. DeGuzman/C. Wong @ Q Approver J. Minichiello % checklist No. PS-116noviewer

Calculation No. MS-1-003-014-C72K, Rev.11; B&R Drawing No. MS-1-003-014-C72K, Rev.11 Date 3/21/84
Satisfactory

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Loads used in design calculations
b. Dimensions X are 3.4% to 6.2%. higher than loads
c. Member sizes X taken from pipe stress output.
d. Drawings / Configuration X This conservative and acceptable.'

Also.see Observation PI-00-06.
Dimensions used in computer model
for members 2 & 11 is 5.25."
Correct value is 8". The'

eff ect is negligible.

,

2. Check the acceptability of the design of
Calculation No. MS-1-003-014-C72K, Rev. 11.
a. Assumptions X

b. Design Methodology X

3. Loading Combinations:
Check for consistency with:
a. G&H Specificati'on No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.1. X<

I b. Cygna Criteria 84042-DC-2, Section 4.3. X

Texas Utilities Electric Company; 84042 Sheet 1 of 9
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-004-00'>-S72R

Reviewer R. Baliga/C. Wong C._ rK O) Approver J. Minichiello U~Ces Checklist No. p3_11g

DateCalculatic.4 No. MS-1-004-002-S72R, Rev. 2; B&R Drawing No. MS-1-004-002-S72R, Rev. 2 3/6/84
Satisfactory

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Since this support and MS-1-002-
b. Dimensions X 002-S72R are similar, the design is
c. Menber sizes X based on the higher set of loads,

d. Drawings / Configuration X i.e., those from MS-1-002-002-S72R.

2. Check the acceptability of the design of Strut, rear bracket and Item 7 were'

Calculation No. M -1-004-002-S72R, Rev. 2. not designed, liowever, they are OK
a. Assumptions X per Cygna Calculation Set No. A4.
b. Design Methodology

3. Loading Combinations:
Check for consistency with:

! a. G&ll Specification No. 2323-MS-46A, Rev. 5,
Section 3.6.2.2.1. X

b. Cygna Criteria 84042-DC-2, Section 4.3. X

4. Gap: X

a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2.

- b. Does the gap accommodate thermal and seismic move-
; ments in the unrestrained directions?

Texas Utilities Electric Company; 84042 Sheet 1 of 8 .

Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-004-003-S72R

Reviewer S. Luo/C. Wong C Eld Approver J. Minichiello CFCS*f Checklist No. p3_}}g
'

; Calcul ation No. MS-1-004-003-S72R, Rev. 2; B&R Drawing No. MS-1-004-003-S72R, Rev. 4 Date 3/19/84
Setisfactory

item Yes No N/A Commente

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Normal & upset load of 59548 lbs.

governs but was not used in
design. Emergency load 47777 lbs.
was used in design.

Ratio = = 1.23

b. Dimensions X However, it is acceptable since the '

stresses are low.
c. Member sizes X

d. Drawings / Configuration X

2. Check the acceptability of the design of The auxiliary steel provided for
Calculation No. MS-1-004-003-S72R, Rev. 2. stability of the support is not
a. Assumptions X designed (Reference Observation
b. Design Methodology X PS-02). The review of this support

is limited to the members consid-
ered in the design calculation.

3. Loading Combinations:
Check for consistency with:

;

4

Texas Utilities Electric Company; 84042 Sheet 1 of 9
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-004-003-S72R

noviewer S. Luo/C. Wong Approver J. Minichiello Checklist No. p$.119

Dat* 3/19/84Calculation No. MS-1-004-003-S72R, Rev. 2; B&R Drawing No. MS-1-004-003-S72R, Rev. 4
Satisfactory

Item Yes No N/A Comments'

9. St rut:
Check for consistency with:
a. G&H Specification No. 2323-MS-46A, Rev. 5,

! Section 3.6.2.2.1. X

b. Cygna Criteria 84042-DC-2, Section 4.1.7. X

c. As a minimum, the following items shall be checked:
1. Allowable load X

; 2. Pin-to-pin dimension 'X
3. Swing angle X

10 U-Bol t: U-Bolt qualified using .6Fy (see
a. Is load within U-Bolt allowable load? X Note 5).

-

h. Is the U-Bolt used as a two-way restraint? X

c. Is lateral stif fness considered in the calculations? X

d. If U-Bolt is used as a clamp,
1. Is thermal expansion load (pipe on bolt)

considered? X

2. Is ef fect of bolt preload considered? X

11. Base Plates and Anchor Bolts: X

a. Check for consistency with Cygna Criteria 84042-DC-2,
f Section 4.1.8.

b. Does anchor bolt design meet the requirement of
Cygna criteria 84042-DC-2, Section 4.5? ,

,

Texas Utilities Electric Company; 84042 Sheet 4 of 9
Independent Assessment Program, Phase 3

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ - _ _ _ _ _ - - _ _ - _ _ .-.



. __ _ _. ._ __ _ . . __.

,

O ON V
/

v

Independent Design~
.

[4 M'M Review Checklist
111111111111111111111111111111

PIPE SUPPORT MS-1-004-003-S72R

Reviewer S. Luo/C. Wong Approver J. Minichiello CheckHet No. PS-119

Calculation No. MS-1-004-003-S72R, Rev. 2; B&R teawing No. MS-1-004-003-S72R, Rev. 4 Date 3/19/84
S atisf actory

item Yes No N/A Comments

21. Is the design of the support frame member X

in accordance with Cygna Criteria 84042-DC-2,
Section 4.1.10?

22. Is the design of the welded connection of the X Incorrect method used to check com
' members acceptable in accordance with posite section weld. Stress is ac

Cygna Criteria 84042-DC-2, Section 4.1.10? ceptable per Cygna calculation.
See Observation PS-07.

23. Is the design of the member connection, including local X Plate Material Item 8 failed in
stiffening, adequate for load transfer in accordance local stress calculation as indica

i with Cygna Criteria 84042-DC-2, Section 4.1.10? ted on Sheet 4 of 8 and was refer-
| red to analysis SA-4198 for resolu-

tion, but no local stress calcula-
| tion for Item 8 is provided in the
j analysis. Further Cygna calcula-
' tions (Set E4) show the plate

acceptable (the designer used a
very conservative method).

,

1 24 Code Allowable Stress Requirements:
a. Does the design meet the requirements of Cygna

| Criteria 84042-DC-2 Section 4.4? X See comments under Items 2 and 23.
h. Does the design meet the requirements of X

G8H Specification 2323-MS-46A, Rev. 5, Section 3.67 .

Texas Utilities Generating Company; 84056 Sheet 8 of 9
; Independent Assessment Program, Phase 4
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PIPE SUPPORT MS-1-004-004-S72R

Reviewer C. Wong Approver J. Minichiello Checklist No. PS-120'

Date 3/20/84Calculation No. MS-1-004-004-S72R, Rev. 1; BAR Drawing No, MS-1-004-004-572R, Rev. 2
S atisf actory

item Yes No N/A Comsnents

18 lias the inertial load of the support been included in
the design? X See Note 7.

j

19. Friction Loads:
a. Has friction load been included in the support design? X

b. Is friction considered in the appropriate direction (s)?

20. Design Interface Requirements:
a. Stiffness:

Does the design meet the requirements of Cygna
Criteria 84042-DC-2. Section 4.l? X No stiffness calculation provided.

b. Is actual stiffness computed? X See Note 8.
c. Does the stiffness include all support elements,

including baseplates and anchor bolts? X'

21. Is the design of the support frame member X

; in accordance with Cygna Criteria 84042-DC-2,
Section 4.1.107 X

22. Is the design of the welded connection of the Incorrect section properties for
! members in accordance with Cygna Criteria 84042-DC-2, X weld between Items 17 and rear

Section 4.1.10? bracket and base plates. The
X weld was designed based on laroer

| Texas Utilities Electric Company: 84042 Sheet 8 of 9
independent Assessment Program, Phase 3
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PIPE SUPPORT Ms-1-Ond nni r79e

Reviewer M.T. deGuzman/C.K. Wong Cggj Approver J. Minichiello p Checklist No. PS-123

Calculation No. MS-1-004-001-C72S; Rev. 3; B&R Drawing No. MS-1-004-001-C'72S; Rev. 5 Date 3/16/84
Satisfactory

item Yes No N/A Comments

! 1. Design Input Data:
1 Check that all data are used correctly.

As a minimum, check the following items:
, a. Loads X Load used in design is slightly;

different from latest pipe stressi

analysis, but there is no design
iimpact. See Observation PI-00-06

| This gang hanger carries pipe
! support MS-1-004-002-C72S. Total

load from this carried pipe support
= 18906 + 600 s 19506 lbs.

. b. Dimensions X

| c. Menber sizes X
' d. Drawings / Configuration X

2. Check the acceptability of the design of delded j oints to embedment plate
Calculation No MS-1-004-001-C72S, Rev. 3 should take all the shear loada. Assumptions X and anchor bolt-base plate should

t>e considered as ineffective in
taking shear loads.
See Observation PS-06
rixed j oint at embedment plate was

!
nodeled in the STRUDL analysis
Father than as pinned j oint, asi
required by 2323-SS-30. See
iote 13.

| Texas Utilities Electric Company; 84042 Sheet 1 of 10
Independent Assessment Program, Phase 3|
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PIPE SUPPORT MS-1-004-001-C72S

'
Reviewer M.T. deGuzman/C.K. Wong Approver J. Minichiello Checklist No. PS-123

Calculation No. MS-1-004-001-C72S; Rev. 3; B&R Drawing No. MS-1-004-001-C72S; Rev. 5 Date 3/16/84
! Satisfactory

item Yes No N/A Comments

b. Design Methodology X Based on Cygna's calculation
(84042, 4-F, Set A7), the weld
joints at embedment plate can take
the additional shear load from the
Hilti bolts. The moments at the
connections to the embedment plates
are quite small, the embedment4

I plates will be adequate. However,
the final acceptability of the'

embedment plates should be verified
by the Civil / Structural group of

;

Gibbs & Hill.i

3. Loading Combinations: Two loading cases were;

Check for consistency with: considered: ,

a. G8H Specification No. 2323-MS-46A, Rev. 5, X a) Normal Condition
Section 3.6.2.2.1. b) Hydro-test Condition

b. Cygna Criteria 84042-DC-2, Section 4.3. X Hydro-test condition loads are
twice as much as loads from Nornal

,

,
condition (see NPS calculations).

1

4 Gap (if applicable): X

a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2.

b. Does the gap acconnodate thermal and seismic move-
ments in the unrestrained directions? ,

Texas Utilities Electric Company: 84042 Sheet 2 of 10
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-004-002-C72S

Reviewer M.T. deGuzman/C. Wong Approver J. Minichiello Checklist No. PS-124

Calculation No. MS-1-004-002-C72S, Rev. 3; B&R Drawing No. MS-1-004-002-C72S, Rev. 5 Date 3/15/84
Satisfactory

item Yes No N/A Comments

4 Gap: X

a. Check for consistency with Cygr.a Criteria 84042-DC-2
Section 4.1.2.

h. Does the gap accommodate thermal and seismic move-
-ments in the unrestrained directions? .

5. Restraints: X

a. Check whether the design conforms to the piping
analysis restraint requirements,

b. Check for consistency with G&H Specification
No. 2323-MS-46A, Rev. 5, Section 3.6.2.2.2.
(Box Restraint)

6. Spring Supports: Load capacity 0 350*~= 9,800 lbs.
Check for consistency with: for N/U condition.
a. G&H Speci fication No. 2323-MS-46A, Rev. 5,

Sections 3.6.2.2.3 and 3.6.2.2.4. X

h. Cygna Criteria 84042-DC-2, Section 4.1.4. X Actual load (N/U)
c. As a minimum, the following items shall be checked: 19794

1. Variability ,of spring force X + wt. = 9,897 + 700 =
2

10,597 lbs. <1.1 x 9,800 = 10,780 lbs.
Note that 10% adjustment is allowed
by the manuf acturer.

2. Cold load X

3. Allowable loads X

Texas Utilities Electric Company; 84042 Sheet 2 of 9
Independent Assessment Program, Phase 3
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"U "" U PIPE SUPPORT MS-1-004-002-C72S
,

-

,
.

'

R eviewe, M.T. deGuzman/C. Wong Approver J. Minichiello Checklist No. PS-124

Calculation No. MS-1-004-002-C72S , Rev. 3; B&R Drawing No. MS-1-004-002-C72S, Rev. 5 Date 3/15/84i

Satisfactory.

item Yes No N/A. Comments

4. Available travels X

5. Swing angle /off-set X Negligible.

7. Rod Hangers: X

Check for consistency with:
a. G8H Specification No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.2.
b. Cygna Criteria 84042-DC-2, Section 4.1.5
c. As a minimum, the following items shall be checked:

#

1. Rod size
2. Allowable load'

3. Swing angle /off-set
4. Bending or torsion on rods

8. Snubbers: X

Check for consistency with:
a. G8H Specification No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.6
b. Cygna Criteria 84042-DC-2, Section 4.1.6.
c. As a mininum, the following items shall be checked:

1. Allowable loads
2. Pin-to-pin dimension
3. Cold setting

4.1/4" stroke in excess of thermal movement
5. Swing angle

Texas Utilities Electric Company; 84042 Sheet 3 of 9
independent Assessment Program, Phase 3;
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Reviewer E. Kuo/C. Wong CKW Approver J. Minichiello % Checkhet No. PS-125
'

Calculation No. MS-1-004-003-C72S, Rev. 3; B&R Drawing No. MS-1-004-003-C72S, Rev. 7 Date 3/19/84
- Satisfactory

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Spring load from stress analysis
b. Dimensions X is about 3% higher than the design
c. Member sizes load. However, it is acceptable

,
~

X since it is within the working -d. Drawings / Configuration
X range of the spring. See

,
'

- Observation PI-00-06.

2. Check the acceptability of the design of
Calculation No. MS-1-004-003-C72S, Rev. 3.

~

a. Assumptions X

b. Design Methodology X Note that the weld between
_

3/4" x 7" x 20" plate and the
spring load flange was not checked -
to ensure composite section
action. (Sheet 8 of calculation).
However, the final design uses a 1
1/2" plate which does not require

! composite action, therefore it is
acceptable.;

-

3. Loading Combinations: -

Check for consistency with: - ~

a. G&H Specification No. 2323-MS-46A, Rev. 5,

Texas Utilities E!actric Company; 84042 Sheet 1 of 9
Independent Assessment Program, Phase 3
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181111811111111111111111111111 PIPE SUPPORT MS-1-004-004-C72K'

noview.c S. Luo/C. Wong QW Approver J. Minichiello % checklist No. PS-126

Calculati on No. MS-1-004-004-C72K, Rev. 2; R&R Drawing No. MS-1-004-004-C72K, Rev. 3 case 4/24/84
Satisfactory

item Yes No N/A Comments

1. Desi.gn Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Part of design calculation was

,

b. Dimensions X based on the result of previous
i c. Member sizes X analysis which had higher applied

d. Drawings / Configuration X loads. See Observation PI-00-06.

2. Check the acceptability of the design of In the computer model at joints
Calculation No. MS-1-004-004-C72K, Rev. 2. 3 and 11 (members 17 and 18) all,

a. Assumptions X the member end moments should be
b. Design Methodology X released according to the j oint

detail provided. Only local Mz was
released in the analysis. However
it is acceptable since the
movements at these j oints are
small. See Cygna Calculation set
E6 (84042, 4-F).

Per G8H Specification 2323-SS-30,
connection at embedment plate
should be modelled as pinned-j oint,
for nodes 7 and 9 in the model' only

.

M is released. See Note 13.z

The ef fect of the loads from the
whip plate (Section "D-D") was not

Texas Utilities Electric Company; 84042 Sheet 1 of 10
Independent Assessment Program, Phase 3

- - . _ _ _ _ . - . - - - _ _ _ _ _ _ . _ - .



- - - - - - - - - _ __ .- -. .

O O O
| Independent Design

Review Checklist4L t i.

1|||11111|||||18|||1|||1111111
PIPE SUPPORT MS-1-004-004-C72K ,

Reviewer S. Luo/C. Wong Approver J. Minichiello Checkilst No. PS.126

Date 4/24/84Calculation No. MS-1-004-004-C72K, Rev. 2; BAR Drawing No, MS-1-004-004-C72K, Rev. 3'

S atisf actory

item Yes No N/A Comments ,

c. As a minimum, the following items shall be checked:
1. Allowable load
2. Pin-to-pin dimension
3. Swing angle

1

10. U-Bolt : X

a. Is load within U-Bolt allowable load?
b. Is the U-Bolt used as a two-way restraint?
c. Is lateral stiffness considered in the calculations?
d. If U-Bolt is used as a clamp,

1. Is thermal expansion load (pipe on bolt)
considered?

2. Is effect of bolt preload considered?

11. Base Plates and Anchor Bolts: Component forces due to the swing
a. Check for consistency with Cygna Criteria 84042-DC-2, angle were not considered in base

Section 4.1.8. X plate analysis. However, the bolt
i h. Does anchor bolt design meet the requirement of and plate will still be adequate

{ Cygna criteria 84042-DC-2, Section 4.5? X since the component forces were
c. As a minimum, check the following items: small and a suf ficient safety

1. Center-to-ce'nter spacing X margin is shown in the calculation
2. Edge distance from concrete edge X (interacton was 0.52).
3. Anchor allowable load X

4. Embedment length X

5. Reduced allowable load X

6. Combined tension and shear X

4

Texas Utilities Electric Company; 84042 Sheet 5 of 10
Independent Assessment Program, Phase 3

|

_ _ _ _ - _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _



- _ - _ _ _ _ _
-.

O O .O
- Independent Design

*il J Review Checklistt

111111||||11111111111||||||111
PIPE SUPPORT MS-1-004-004-C72K

Re viewer S. Luo/C. Wong Approver J. Minichiello Checklist No. PS-126

Calculation No, MS-1-004-004-C72K, Rev. 2; B&R Drawing No. MS-1-004-004-C72K, Rev. 3 Date 4/24/84,

Satisfactory

item Yes No N/A Comments

14. Structural Embedment Plates: X Bolt locations are not shown oli the
Does it meet the allowable load and spacing requirements d rawi ng. There is a whip plate 1"
of G&H specification No. 2323-SS-30 Appendix 4 away from the Item 10 which was not
or Appendix 5, as applicable? considered in design calculation.

; Gibbs & Hill shall verify the
acceptability of the embedded plate
(see Note on Sheet 1 of drawing).

15. Support attachment / connection to supporting structural
element:
a, lias the design calculation included the design of

support attachment / connection points? X No calculation provided for the

i connections between Item 1 and
i existing whip restraint. However,

it is acceptable per Cygna's'

h. Is it acceptable? X ,
calculation set E6

c. Have potential effects of reduced areas (due to bolt
holes) been considered? X

16 Inspect Loadings for reasonableness: X Covered in Cygna's pipe stress i
a. Dead Load (DL) review.
b. Thermal (TH)
c. Safe Shutdown Earthquake (SSE)
d. Pipe Impact (PI)
e. Jet Impingement (JI) i'

Texas Utilities Electric Company; 84042 Sheet 7 of 10
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-004-004-C72K

Reviewer S. Luo/C. Wong Approver J. Minichiello Checklist No. PS-126

Date 4/24/84Calculation No. MS-1-004-004-C72K, Rev. 2; BAR Drawing No. MS-1-004-004-C72K, Rev. 3
S atisfactory

item Yes No N/A Comments

21. Is the design of the support frame member in accordance with
Cygna Criteria 84042-DC-2, Section 4.1.107 X See coments under Items 2 and 14.

22. Is the design of the welded connection of the Joint 1 (joint 13 similar) where

members in accordance with Cygna Criteria X W10 x 48 are connected to the
84042-DC-2, Section 4.1.10? whip restraint, the weld was not

checked, but it is acceptablej

| per Cygna's calculation.
Weld between Items 5 and 6 was not'

checked. However, it is adequate
! per Cygna calculation set E6

! 23. Is the design of the member connection, including local
stiffening, adequate for load transfer in accordance with
Cygna Criteria 84042-DC-2, Section 4.1.10? X See Items 2, 14 and 22.

24. Code Allowable Stress Requirements: See comment under Items 2, 11, 14,
; a. Does the design meet the requirements of Cygna 15, and 22.

| Criteria 84042-pC-2, Section 4.4? X

b. Does the design meet the requirements of
GAH Specification 2323-MS-46A, Rev. 5, Section 3.6? X

c. For buckling, is the apprnpriate length used,
I considering the full unstiffened span? X

Texas Utilities Electric Company; 84042 Sheet 9 of 10
Independent Assessment Program. Phase 3
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PIPE SUPPORT MS-1-004-004-C72K

Reviewer S. Luo/C. Wong Approver J. Minichiello Checkilet No. PS-126

Calculation No MS-1-004-004-C72K, Rev. 2; BAR Drawing No. MS-1-004-004-C72K, Rev. 3 Date 4/24/84
.

S atisf actory

j ltem Yes No N/A Commente

25. As-Built Support:
Do the dimensions, section properties and configuration of X

the as-built support conform to the final design
calculation?

i

|

I

I

!

,

-i

l

,
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PIPE SUPPORT MS-1-004-005-C72K|

,

J. Minichiello dTff Checklist No. PS-127Reviewer E. Kuo/C. Wong CrV Q Approver

Calculation No. MS-1-004-005-C72K, Rev. 4; B&R Drawing No. MS-1-004-005-CI2K; Rev. 3 Date 4/2/84
Satisfactory'

item Yes No N/A Comments

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Loads from pipe stress analysis
b. Dimensions X are higher than (7.3%) those
c. Member sizes X used in the design. Cygna
d. Drawings / Configuration X calculations indicate the

,

|.
increase is acceptable. See
Observation PI-00-06.

2. Check the acceptability of the design of
Calculation No, MS-1-004-005-C72K, Rev. 4.
a. Assumptions X

b. Design Methodology X

|
,

3. Loading Combinations:
Check for consistency with;
a. G&H Specification No. 2323-MS-46A, Rev. 5, X

Section 3.6.2.2.1.i

b. Cygna Criteria 84042-DC-2, Section 4.3 X

i

j

4. Gap:'

a. Check for consistency with Cygna Criteria 84042-DC-2 X
,

Section 4.1.2.
,

I

|
j Texas Utilities Electric Company; 84042 Sheet 1 of 9

Independent Assessrnent Program, Phase 3
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: PIPE SUPPORT HS-1-004-005-C72K

i

Reviewer E. Kuo/C. Wong Approver ' J. Minichiello Checklist No. PS-127

Calculation No. MS-1-004-005-C72K, Rev. 4; B&R Drawing No, MS-1-004-005-C72K; Rev. 3 Date 4/2/84
Satisfactory

item Yes No N/A Comments
!

19. Friction Loads:
a. Has friction load been included in the support design? X

,

b. Is friction considered in the appropriate direction (s)?'

20 Design Interface Requirements:
a. Stiffness: X Stiffness was not provided. See

,

Does the design meet the requirements of Cygna Note 8.
Criteria 84042-DC-2, Section 4.17

b. Is actual stiffness computed? X

c. Does the stiffness include all support elements,
including baseplates and anchor bolts?

) 21. Is the design of the support frame member in accordance X Stress check of some members
'

with Cygna Criteria 84042-DC-2, Section 4.1.107 was not provided, but accept-
able per CYGNA Calculation Set

,

No. E5. Pad stress (material
items 13) will be checked by NPSI
(Secaucus). See Note 2.

22. Is the design of the welded connection of the X Design of welds between items (35)
members in accordance with Cygna Criteria 84042-0C-2, and (9) is based on engineering
Section 4.1.107 judgement. However, it is accep-

table per Cygna's Review Calcula-
tion Set. No. E4.,

Texas Utilities Electric Company; 84042 Sheet 8 of 9
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-004-009-c6?r

.

'

R eview,, S. Luo/C. Wong Cg) Approver J. Minichiello % Checklist No. PS-129
Calculation No. MS-1-004-009-C62K, Rev. 2; B&R Drawing No. MS-1-004-009-C6'2K, Rev. 6 Dat' 3/16/84

Satisfactory

item Yes No N/A Comments

:
1. Design Input Data: Loads used in the design calculation do

'

Check that all data are used correctly. not match the loads from the latest pipe,

As a minimum, check the following items: stress computer output (higher loads were
a. Loads X ased in design, therefore they are ac-,

i b. Dimensions X ceptable).
i c. Member sizes X See Observation PI-00-06.

d. Drawings / Configuration X
''

2. Check the acceptability of the design of item 2 (pad) was not checked,
Calculation No. MS-1-004-009-C62K, Rev. 2. and is the responsibility of

i a. Assumptions X IPSI (Secaucus).
b. Design Methodology X See Note 2.

3. Loading Conbinations:
Check for consistency with:
a. GaH Speci fication No. 2323-MS-46A, Rev. 5,

Section 3.6.2.2.1. X

b. Cygna Criteria 84042-DC-2, Section 4.3. X

. 4. Gap: -

! a. Check for consistency with Cygna Criteria 84042-DC-2
Section 4.1.2. X

' b. Does the gap accommodate thermal and seismic move-
ments in the unrestrained directions? X!

1

i Texas Utilities Electric Company; 84042 Sheet 1 of 9
! Independent Assesstnent Program, Phase 3
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PIPE SUPPORT MS-1-004-009-C62K
.,

noviewer S. Luo/C. Wong Approver J. Minichiello Checklist No. PS-129

Calculation No MS-1-004-009-C62K, Rev. 2; B&R Drawing No. MS-1-004-009-C62K, Rev. 6 Date 3/16/84
S atisf actory

Yes No N/A Commentsitem -

20. Design Interface Requirements: Stiffness was not calculated
a. Stiffness: in design calculation but

Does the design meet the requirements of Cygna deflection was less than 1/16".
Criteria 81042-DC-2, Section 4.l? X See Note 8.

b. Is actual stiffness computed? X

c. Does the stiffness include all support elements,
including baseplates and anchor bolts? X

21. Is the design of the support frame member in accordance X
'

with Cygna Criteria 84042-DC-2, Section 4.1.10?

22. Is the design of the welded connection of the X

members in accordance with Cygna Criteria
84042-DC-2, Section 4.1.10?

23. Is the design of the menber connection, including local
stiffening, adequate for load transfer in accordance X

with Cygna Criteria 84042-DC-2, Section 4.1.107

24. Code Allowable Stress Requirements:
a. Does the design neet the requirenents of Cygna

Criteria 84042-DC-2, Section 4.4? X

Texas Utilities Electric Company; 84042 Sheet 8 of 9
Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-004-007-C72K

Reviewer R. Baliga/C. K. Wong CM d Arprover J. Minichiello @ Checklist No. PS-130

Calculation No MS-1-004-007-C72K, Rev. 4; B&R Drawing No. MS-1-004-007-C72K, Rev. 6 Date 3/22/84
Satisfactory

item Yes No N/A Comments
,

.

1. Design Input Data:
Check that all data are used correctly.
As a minimum, check the following items:
a. Loads X Loads in design calculation are

slightly different from those in
latest pipe stress analysis, but

i

.

there is no design impact. See
j Observation.PI-00-06.

b. Dimensions X Member properties were not calcu'

c. Member sizes X lated for members 11 to 16 for
STRUDL input. However, they are
correct based on Cygna calcult'. ion.
(Refer to Cygna Binder 84042/4-F,
Calculation Set No. E2.)

d. Drawings / Configuration X

2. Check the acceptability of the design of
Calculation No. MS-1-004-007-C72K, Rev. 6.
a. Assumptions X

b. Design Methodology X Weld capacities for all the compos-
! ite sections were not qualified in

the design calculation. However,
they are OK based on Cygna calcula-
tion. (Refer to Cygna Binder

i 84042/4-F, Calculation Set No. E2.
Pad stress was not checked.
(Item 55.) See Note 2.

__

Texas Utilities Electric Company: 84042 Sheet 1 of 9
I Independent Assessment Program, Phase 3
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PIPE SUPPORT MS-1-004-008-C72K

Reviewer R. Baliga/C. Wong Approver J. Minichiello Checklist No. PS-131

Calcul ation No MS-1-004-008-C72K, Rev. 4; B&R Drawing No. MS-1-004-008-C72K, Rev. 6 Date 3/15/84
Satisfactory

item Yes No N/A Comments

i

22. Is the design of the welded connection of the members X No weld calculation provided but
in accordance with Cygna Criteria 84042-DC-2, acceptable per Cygna calcuation
Section 4.1.10? set A4.

.

23. Is the design of the member connection, including local X

stiffening, adequate for load transfer in accordance with
Cygna Criteria 84042-DC-2. Section 4.1.107

24 Code Allowable Stress Requirements:
a. Does the design meet the requirements of Cygna

Criteria 84042-DC-2, Section 4.4? X Member and weld stresses were not
b. Does the design meet the requirements of calculated but they are acceptable

G3H Specification 2323-MS-46A, Rev. 5, Section 3.6? X per Cygna calculation Set A4
c. For buckling, is the appropriate length used,

considering the full unstif fened span? X

25. As-Built Suppnet:
Do the dimensions, section properties and configuration
of the as-built support conform to the final design
calculation? X Support elevation in Section B-B is

incorrectly shown.

|

Texas Utilities Electric Company:84042 Sheet 8 of 8
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- - _ _ _ _ - - _ - _ _ _ _ ___



e. .,

' '

,

.

-
. .

Decomesr Grect 4 '
'

.

Pk M% &%0
PW 3 rd QCw n L') ~ &:-

A.L e OD 4QOM @ gM W{+b
.

6. % / ,M k A:s a f_D ,.
_

% F*;.h I L(b *- I ' D.L B&.Ck9 L
^

-

if R.t. P D (( " i L6$(!OL P rqI'r$urst24 g
LP Q R I m3 ', D E D.Terwo I,-

NTsS 1 S E Fo ! O E F R tnal k. I

N 3 iC I 60 Alb 5, LE ),Spr wl l'

Rep ow IV D, N.nnred'. IR p IV '~

i
,

- * -

C ELD L
,IE hh.s Fa 'r i
*

gr-

c. auwea
. .,-,

,

Mr. A.-es 'E. Com.'43 * A D r. P w | C L e w V7 y3,u.

I R sde Inspctu/'cmck Pe.k. Rockwe.(I Lde<md, .sso.

OS.tb.lme S plsby h e b ? TEt, htg Spbs T487
P. o . bp 3 3 m o oe.sh eue., P,4. Soc,46

'
-

Giu brE, T6 7G M 3 Ca. wop fat , CA 9 i 30 Y-
h

+ m< o _ u A es C y c Any u tm o r +o
ku.

.

M Taed e m Noma s. (L. b e t i1 a.e-a resp
a q Sec.4,) Aec s c g i r.i e. _._ _

Yktk .~, f /. v,*., . c22 7 Y

ff{g(LC hgE 3 (artsJcTh$ - -(p g 9 CoPICb Ps d C4 f14,

P w e s c G m t4 e 3c.@n #E 5 (; [L>6.de t vNJ

P.:<,u muIft.czepre.c:T. L.a 8;. ac. E.(10 en a fy ,'w
_

m


