UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20666

May 28, 1972
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Docket Neo. 52-002
APPLICANT: Combustion Engineering, Inc. (ABB-CE)
PROJECT: CE System 80+

SUBJECT: SUMMARY OF PUBLIC MEETING ON MECHANICAL DESIGN CRITERIA FOR
THE CE SYSTEM 80+

A meeting was held on April 22 and 23, 1992, at the offices of Duke Engineer-
ing and Services (DE&S) in Charlotte, North Carolina. Representatives from
ABB-CE and DEAS made presentations on seismic design for a site envelope,
distributions system design guide, leak-before-hreak (LBB) applied to

System 80+, and design specifications. A demonstration of the PASCE
computer-aided-engineering (CAE) program, which can be used to enhance plant
design, construction, and operations and maintenance, was also given.
Attendees at the meetings are listed in Enclosure 1. The material used for
the presentations is provided as Enclosure 2.

The general approach to seismic design for a site envelope was presented by
ABB-CE. A discussion on one of the system design bases centered on the
System 80+ being designed for a peak ground acceleration of Operating Basis
Ea~thquake (OBE) equal to 0.10 G or 1/3 of the Safe Shutdown Earthquake (SSE)
of 0.30 G. This ratio of OBE to SSE is not consistent with the current

. requirements of*$0 CFR Part 100, Appendix A, which specifies that the OBE
sha'l be at least 1/2 the SSE. ABB-CE explained that a limited number of OBE
analyses cases were run to confirm the OBE to SSE ratio of 1/3. This resulted
in response factors of 0.40 for all frequencies at the Power Generation
Complex (PGC) foundation and 0.45 for all frequencies on the Internal Struc-
ture (IS) at all elevations. DE&S ran three sample piping analyses utilizing
these responze tactors and calculated the ASME Equation 9 stresses. In one of
the three cases, the OBE ratic of calculated stress to allowable stress was
the governing condition. For the two other cases, the SSE ratio was the
governing condition. Therefore, it cannot be guaranteed that the SSE would
always be the governing condition. The staff will continue to evaluate the
acceptability of using the 1/3 SSE for OBE. Another topic of discussion was
to allow the option for an applicant to use soil subsets of the enveloped soil
set for System 80+, or site specific spectra to reduce any excessive seismic
effects on equipment and component design. Also discussed were items such as
peak broadening vs. peak shifting and the use of a common basemat ~ r the
reactor building and the remainder of the structure comprising th .uclear
arnex. Both the staff and ABB-CE are continuing to work towards a resolution
of these issues.

The Distribution System Design Guide (DSDG) will be used by the staff to
review design and construction methodologies for the System 80+ in lieu
of specific design details that will not be available for staff review at the
certification stage. ABB-CE gave a brief presentation on the DSDG, and a
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draft outline of the document was provided. ABB-CE has committed to providing
the staff with a preliminary copy of the analysis section (Section 7.0) of the
DSDG by April 30, 1992, and a preliminary copy of the entire DSDG by July 30,
1992.

The staff had a number of questions concerning ABB "E's LBB program for the
System 80+. These included consideration of envire ntal effects

(e.g., erosion/corrosion); choice of piping materials; leak detection capabil-
ities on the main steamlines outside of containmeni; combination of design
loads including thermal stratification loads; and benchmarking calculations.
ABB-Ct responded satisfactorily to some of these and other questions and has
agregd §8 grovide additional information in response to our inguiries by

May 8, 1992.

The discussiun on design specifications focused on the staff’'s interest in the
methodology that will be employed in developing the form and ¢ ent of the
design specifications for System 80+. ABB-CE presently uses in nouse proce-
dures and documents to assure that the necessary design requirements are
incorporated into the design specifications for which they are responsible.
The staff would like to see a formal design specification nrocess for

System 80+, and to this end, we are in the process of preparing a list of
representative attributes that we feel should be contained in a typical design
specification. This 1ist will be forwarded to ABB-CE at a later date, and the
staff will keep in close contact with ABB CE concerning this matter.

The staff received a presentation from DE&S personnel on the CAE program
PASCE. The PASCE program can be used for the design, construction, and
operation of power plants by utilizing a software olatform that integrates
information from a number of supporting databases and mansges the flow of
information through the overall engineering process. ABB-CE and DE&S are
using this system in the design of the System 80+. Duke Power is currently
using this program at a number of their nuclear plants for plant modifications
planning, enhancing as low as reasonably achievable considerations, and

electrical circuit simulation.
Origina! Stgned »..

Thomas V. Wambach, Project Manager

Standardization Project Directorate

Associate Directorate for Advanced Reactors
and License Renewal

Office of Nuclear Reactor Regulation
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Nuclear Systems Licensing
Combustion Engineering, Inc.
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Windsor, Connecticut 06095-0500

Mr. C. B. Brinkman, Manager
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Combustion Engineering, Inc.

12300 Twinbrook Parkway, Suite 330
Rockville, Maryland 20852
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Combustion Engineering, Inc.
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Mr. Daniel F. Giessing

U. S. Department of Energy
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Mr. Raymond Ng

1776 Eye Street, N.W.
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Washington, D.C. 20006
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U.S. Department of Justice/EAG
555 4th Street, N.W.
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CE SYSTEM 80+
Meeting Attendees

April 22 & 23, 1992

Name

P.T. Kuo

John McIntyre
E.C. Rodabaugh
Goutam Bagchi
David Terao
David Baisley
Walt Bak

Dan Peck

Lyle Gerdes
Stan R. McDowell
Stan Ritterbusch
Bill Fox
Raymond Fabi
William Urko
Tom Crom

Larry Davis
David Perry
Sam Lee

David Tang
D.R.Wade

Tim Murphy
Mike Helms
Steve Burnette
Tim Winiger

AfFiliati

NRC/ESGB
NRC/ESGB
Consultant /NRC
NRC /ESGB

NRC /ESGB
ABB-CE

ABB-CE

ABB-CE

ABB-CL

DEAS

ABB-CE

DE&S

ABB-CE

ABB-CE

DE&S

DEAS

DE&S

NRC/ESGB
NRC/ESGB
ABB-CE

Duke Power Co.
Duke Power Co.
DEAS

Duke Power Co.

Enclosure 1



AGENDA FOR NRC AUDIT

April 22-23, 1992
Charlotte, NC

APRIL 22:

10:00 A.M.
INTRODUCTION

SEISMIC INPUT LOADINGS TO PLPING AND EQUIPMENT
DESIGN

EFFECT ON THE DESIGN OF MECHANICAL COMPONENTS
AND PIPING WITH THE OBE LEVEL AS 1/3RD SSE

LUNCH
1:00 P.M.
DISTRIBUTION SYSTEMS DESIGN GUIDE

. General
. Analysis Requirements (Section 7.0)

PIPING LAYOUT INSIDE AND OQUTSIDE REACTOR BLD.

Main Steam Line

Feedwater Economizer Line
Direct Vessel Injecticn Line
Surge Line

Shutdown Cooling Line

Other Lines

USE OF LEAK-BEFORE-BREAK

APRIL 23:

8:00 A.M.

REVIEW OF DESIGN SPECIFICATIONS
10.00 A.M.

PASCE DEMONSTRATION
Introduction
PlantView

PlancPipe
PlantSchema

Enclosure 2

(ABB~-CE)
(ABB~CE)

(ABB-CE/
DE&S)

(DE&S)

(DE&S)

(ABB-CE)

(DE&S)

(DE&S)



EFFECT ON DESIGN
OF
PIPING
AND
MECHANICAL COMPONENTS
WITH

OBE = 1/3 SSE

SYSTEM ;— <z AR B AR SV 5 R B,



Seismic Analysis Cases

CASE

Fixed-Base

Bl
BLS
B2
P35
B4

C1
CL5
C2
C3

system &X0)

™

oqR

AAILy

Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Y(}S
Yes

_OBE
Yes

No
No
No
Yes
Yes

No
No
No
No



ﬁmv@@ W3LSAS

(uondaay] 081-0 “I€1 3PON ‘dH)
durduwrep 97 10j onjey [eiadg ISS/AHO

h8=HSHO 3781000 S "€8=HSYQ “3SHE-a3X13=0110S
10-X 1E1 300N “IN3J ¥3d 2=9NIdWHO
OI18Y 3SC-3d0 1SS +08 W3ILSAS 3D

(ZH) ADN3ND3Y¥3
‘001 0% ‘32 0l ‘S L I S0 2’0 _1'Q .
- ~<4<q ﬂ v v ﬂ —4ﬂ14 — v i - 3 mc c

a

01°0

saaadosans

0Z'0

4 ‘0>
- ‘Uclhy1|!. .ly L 1Y !lf\ e N e w“'s ps)
- - —E 81 . % 7EA

—t
lllll y \ - -
e,;.f 40005

,. f ‘;!. : C
40800
3 (&)
: ad
109°0
3 w

w
GL’Om

N

08°0
06°0

| PPTOTITRL FRTTTITTS: Jrvve

601



FO@WaLshs

(uorRaY(] QLZ-06 ‘1LT PON ‘dY)
durdwep 37 10j onjey [e103dg ISS/HHO0

h8=HSHO 378N00 S "€8=HSHO “3SEE-03X 1 4=0110S
¥10-4 1€1 300N “IN3IJ ¥3d 2=9N]dWHJ
Oilbd 35S-380 1SS +nN8 WILSAS 3)
(ZH) AJDN3ND3Y4

‘001 "0S 02 ‘Ol 'S ¢ SR W G, e e .

b e i et L} o e = T i it A il ot T mca

Mo_ﬂo

PR 402°0

- 7/ ~ 3

x i ¢\ s N docro=
A G i iod s e, ot o
SRt R DR 5 i LTSk Ce T SR TR e
b 305700
3 (8¢
3 m
o090\
; w
E w
40L°Cm

4o08°0

506°0

go"1



.00
.90
.80

.10

T 0 0 O

(v

RATI0=0BE/SSE
o

o

f
'l

y ¢ G A
LJQ\ Q)’I.\wt-..-_“...

—

- -

-
-~ i
e — e f.'-.—.,'-,;‘f.r’,\
7 /

aasl - e el e

et P e |

1

I i 10.

e 0. SG. 1006.
(HZ)

FREQUENCY

S0L

CE SYSTEM B0+ S5SI OBE-SSE RATIO
MPING=2 PER CENT., NODE 13t Z-DIR

D
iD=FIXED-BRSE.DASH=B3.5., DNUBLE DASH=BY

A
D

- ™
system &0

OBE/SSE Spectral Ratic for 2% damping
(RB, Node 131, Vertical Direciion)



-

.\v), L

»0)0 W3LSAS

A

30133y 081-0 ‘012 ?PeN 'SI)

& dudwep 97 i10) onjey [eaedg gSS/FdC
~ ~ e Tel:T:T: o~ . ' - ~ s T s, - ¥ ne
hE=HSHO 378N00 S "€Y=HSHO “35b8-03X14=CG1 WS
4I10-X JiZ 300N °IN4D ¥ . dktil
. g e e o o i
0118y 3S5-380 1SS +CB 3J
y o R T = P S Tl Ssboc SO .S e LT R —
:
Ll
v SRETICYIMN Y
ZH) AJNIN03E4
) 0S | \ 2 i _Ss6 208 1°Q...
,‘$l||.1 41.41 g ———p— — Y Y ————— Y v yU J

Nt ‘e

<« A

(21 4
3 a0

5

A
Q
™
o

O WONTRN T e
v V ! \Y w
v I, {05 0G
£ (o4
m
- U D .
w
(¥
oL 'Or
o 3
308°0
3060
1
2
=T R
- e
’
< B
-~ 04*.. $ v - -
< o A : ® E- ~




-
'

£
F

Cr——YTETY Y
' 1

W
7 £
"xo‘sof
wi
o g » i‘ it T -
©0.5C F : r ‘| g
- ! ' . | You— \
ot ; 1 ¥y'~' ¥ A A e
"'O‘JGI -~ . = ! .’T iy Q f Y
; ":‘ . _\/J\I ¥y J
a0.30F ~ T
_Z \\ 4y -
; - b ’
. 0.20 3 g
s E
0.10 F
3
i
G»C"L———-—‘L—“‘*"“'—L‘"‘-“‘"" 4 P 7\\; PSP WP
u. C.2 0.5 i ] 3
FREQUENCY HZ
¥
CE SYSTEM B0+ SSI OBE-SSE RATIO
uNH‘lNu:E PER CENT., NODE 210 Y-OIR
SOL 10=F I XED-BASE. DASH=B1.5. DOUBLE DASH=d4
OBE/SSE Spectral Ratio for 2% damping
IS. Node 210, 90-270 Direction)




-

L /==Y IR I O
PN W3 LSAS
Wl £y

-

{ZH; AJN3IND344

, , ‘. uw v
51 > i » O ¢ 0 !

P P T T T —— «\ll‘l im

N

1
.M
3
1
i
S M SRS

”

s’
'

>~
e WAALLAIALS Adba

”

| FYTTVTTEL FRVTOTO™) CUPPTPRET, FPPPPTTvey APe-yom




| -
)
Structure Direction Factor
PGC Foundation X, Y, Z 4 (all frequencies
1S X. Y. 7 45 (all frequencie

(all elevations)
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DISTRIBUTION SYSTEMS

DESIGN GUIDE

4
e

== System 80+ =



Piping Level Of Detail For
Design Certification

BACKGROUND
- RAl's
- November NRC Meeting
- February NRC Meeting

== System 80+

4




- LEVEL OF DETAIL FOR PIPING DESIGN

With The Benefit Of Detailed Design And Analysis

Of The Piping Layout, Leak Before Break |
Evaluations, Pipe Break Analyses and Pipe Whip |
Restraint Design Are Subject To Revision. '

Detailed Piping Evaluations Are Not Appropriate At
Tne Design Certification Stage Because The
Meaningfulness And Finality Of The Evaluations
Depend On Specific, Detailed Parameters Of The
Final Design Or Of As-Builts:

- Fatigue Evaluations |
l

Locations

- Determination Of Locations And Design
Of Pipe Whip Restraints

- Leak Before Break Evaluations l

- Stress Surveys To Determine Pipe Break ’
|
|
|
|

T T Sys tem 8 o+ :



Response Approach To Piping
Design Level-Of-Detail RAl's

Preparation Of A Distribution Systems
Design Guide

Preliminary Analyses

Distribution Systems Include;

PN

Piping
HVAC Ductwork
Cable Tra, Conduit

: System 80+ =




Preparation Of A Distribution Systems
Design Guide

This Document Will Provide A Guide For:
Design Considerations
Interface Considerations
Routing guidelines
Analyses Requirements

System 80+
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SYSTEM 80+™ STANDARL PLANT DESIGN
DISTRIBUTION SYSTEMS DESIGN GUIDE

V. W
ELECTRICAL CABLE TRAYS/CONDUIT
LION TEM
GENERAL
EIPING
HVAC DUCTWORK

ELECTKICAL CABLE TRAYS/CONDUIT



The Document Will Further Develop The Criteria
Currently in CESSAR-DC Guidelines For Performing
Detailed Design And Analysis Of Distribution
Systems

The Document will Include Guidelines For
Consideration Of Interaction Effects Betwzen Piping
And GCiher Sysieins And Concerns Such As:

Arrangements

HVAC

Piping-Electrical Interface Requirements
Constructability

Fire Protection

Inservice inspection and Testing
Radiation Shielding

Flooding

ALARA

= System 80+ =



Preparation Of Preliminary
Analyses

Main Steam Line

Feedwater Economizer Line
Direct Vessel injection Line

Shutdown cooling Drop Line
Surge Line

Main Loop

e Sy Stem 80+



/ Schecule

Preliminary Analysis Section Of Distribution
Systems Design Guide (Section 7.0)

April 30, 1992

Preliminary Distribution Systems Design Guide

July 30, 1992

Preliminary Piping Analyses

«g[f August 31, 1992

Sample HVAC And Cable Tray Analyses

d;é August 31, 1992

Sample Analysis Spec fications

August 31, 1992
= System 80+ =
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SYSTEM 80+™ STANDARD PLANT DESIGN
DISTRIBUTION EYSTEMS DESIGN GUIDE

r\!ﬁ"'*)JE
section subiject
1.0 BURPOSE
2.0 SCOPY
3.0 INTRODUCTION
4.0
4.1 GENERAL
4.1.1 SYSTEM REQUIREMENTS
A ¢ Safety Classification
: * Seismic Classificaticn
* Redundancy/Diversity Requirements
* Separation Requirements
* Capacity Requirements
¢ Connectivity
4.2 BIPING
4.2.1 SYSTEM REQUIREMENTS
i o [N | m et i i)
* Cooling
¢ Storage
* Purification
.

Monitoring



T I AT LRSS,

4.2.1.2

‘.2'103

4.2.2

4.2.3
4.2.3.1

Capacity/Flowrate Requirements

Design Pressure and Temperature

Piping Layout Requirements
Instrumentation Requirements (Instrument
taps and upstream/downstream piping
requirements)

Water Chemistry Requirements

Material Selection (Erosion/corrosion
susceptibility)

Sonstraincs

Friction Loss (L/D limits)

NPSH

Maximum Velocity Based on Noise, Friction
Loss and Erosion

ALARA

Water/Steam Hammer Prevention

INTERFACING SYSTEM REQUIREMENTS

Backup Water Suppily

Cross~-Connections

Electrical Requirements

Steam Supply

Interfacing System Layout Requirements

HAZARD PROTECTION

Eire Protection

* Fire Barriers Between Redundant Components
* Sprinkler System Requirements

* Standpipe System Requirements

¢ Water Spray Layout Requirements

.

Drainage, Cocllection, and Impounding
Requirements for Discharged Water
Inadvertent Water In‘ usior. Prevention






sSection Subiject
4.2.4 ¢ lesting Provisions
Accessibility

L

N NN

A

i

o v

w
wn s w N e

High Point Vents

Low Point Drains
Bypass/Isclation Provisions
Instrumentation

Full-flow Pump Testing

MAINTENANCE PROVISIONS
Bypass/lsolation Provisions
decessibility
Yent and Drain cConnections
Removable Insulation
ALARA

* BSystem/Equipment Specifications
* Sloped Piping

* Butt Welded Piping

¢ Crud Trap Minimization

HVAC DUCTWORK

:1 SYSTEM REQUIREMENTS
J:3 Functional Reguirements

Moisture Removal
Radioactive Particulate Removal
Ventilation
Temperature/Humidity Control
Pressure Control
+ Positive

Negative

* Smoke Removal
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231

't

2.2

2% %
25 B
2:8:3

2:2.4

3

3.2

SUPPORTABILITY

* Seismic/Non-Seismic Considerations

* Proximity to Support Structures(Walls,
Columns, Ceilings, etc.)

* Baseplate Provisions

EIPING

EQUIPMENT LOCATIONS

* Connectivity

* Accessibility

* Curbs and Raised Base Pads
* Labyrinths

Full Space/Provisions

BUILDING/STRUCTURAL CONSIDERATIONS

Rivisional/Quadrant Separation
Connectivity
Elevation felationships

NPSH

Drains
¢ Sumps

gontainment of Hazardous Materials

Curbs
¢ Qverflow Provisions

PIPE SLEEVES
Locations

Generel
¢« Core Drill

Configurations
6






$.2.7.3

3.2.7.4

5.8:7:9

5.2.8
5.2.8.1

sublject

Evaluation of Water Spray Effects

Regquirements
Damage Assessment
+ Equipment

+ Instrum~ntation
« Valves

Elooding Prevention/Protection

Division/Cuadrant Separation

Pipe Routing

Equipment Locations

Sump Pump Redundancy

Sump Hi~Level Alarms

Other Alternatives
Component Qualification
Spray Shields

Elooding Isolation

Flood Doors
Curbs

FIRE PROTECTION
Guidelines

Plant Layout Using Structure for Fire
Barriers
Single Failure Criteria
Standpipe System
Fire Protection Sprinkler System
Fire Protection Valves
Hose Reel Cabinets
Fire Seals
+ Boot Seal
Fire Seal Foam

Smoke Detection

Drains

Seismic Regquirements for Hose
Standpipe System

Flushing and Testing Provisions



$.2.8.2

5.2.8.3

5.2.8.4

5.2.9

$.2.9.1
$:2.9.2
§.2.9.3
5.2.9.4
$.2.9.8

5.2.10

5.2.11
$:2.11.1

QUILINE (Cont’d)
Subject

i Bazrsi ; ,
Design Cons‘derations
* Pipe Mcvement

Erovisions for Routing of Piping Systems
Sontaining Hazardous Cases

Fire Hazard Prevention

Explosion Prevention

Protection of Personnel Fxposure to
Incapacitating Gases

Seisnic 1ot ‘4 ¢ Fire p ;
With Safety-Relsted Equipment :

PIPING INTERACTION WITH ELECTRICAL
EQUIPMENT/CABLE

Eiber Optic Cable Interaction

Rad.ation Effects on Fiber Optic Cables
* Use of Ccaxial Cable

PIPING INTERACTION WITH HVAC EQUIPMENT/DUCTWORK
Access to Dampers anc Other HVAC Equipment

* Ductwecrk Interaction With Fire Protection
Systems and Smoke Control

NON=SEISMIC PIPING
Routing Considerations



$.2.11.2

5.2.11.3
5.2.11.4

3.2:11.5

8.2.12

3.3
$.3.1
J.3:141
$.3.1.2
5.3.2.3
$.3.1.4

Subject

Inter.ction Analysis

M- n=-Seismic Cable Tray and HVAC Duct
Hangers

Mechanical Connections

Rigid Constraint

Piping Area of Influence

Cascade and Rebound

+ Arrest

Seismic/Non~Seismic Interfaces

largets

Ramage Assessment

* Pipe

* Valves

* Electrical Equipment and Instrumentation
¢ Mechanical Equipment
Brotection

* Piping Rerouting

* (Classification of Pipe Supports
¢ Deflector Shields

.

Impact Analysis

POSTULATED PIPE CREAKS (See Section 7.2.2.2)

HVAC DUCTWORK
HVAC EQUIPMENT LOCATIONS

Space Limitations

Bower Provisions

Water Supply/Drain Provisions
Accessibility

Equipment Removal
Maintenance

Access for Filter Changeout
Leakage Tusts

10



Sectieon Subject

5.3.1.5 ALARA

Enclosure of Equipment
* Charcoal Fiiter Use and Changeout

Provisions
5.3.1.6 Eroximity Requirements
* Air Inlets
* Duct Shafts
¢ Unit Vent
$.3.2 DUCT LOCATIONS
Clearances

* Removability
$.3.3 STRUCTURAL INTERFACE
¢ Wall/Floor Loading
4. - ¢ Openings
* Equipment Bases
5.3.4 MECHANICAL INTERFACE

Piping Interface
* Electrical Cable Tray/Conduit Interface

8.3.3 FIRE PROTECTION

¢ Fire Barriers/wWalls
¢ Embedded Conduit

5.4 ELECTRICAL CABLE TRAYS/CONDUIT
5.4.1 ELECTRICAL EQUIPMENT LOCATION
S.4.14 space Allocation

.42 Space Limitations

5.4.1.3 Connectivity

$.4.1.4 Accessibility

* Maintenance Provisions
* Equipment Removal Provisions

11
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5.4.2

$5.4.3
5.4.3.1

$.4.3.2

QUILINE (Cont’d)

Svblect

STRUCTURAL INTERFACE

Wall/Floor Loading
Openinnas
Support/Restraints
Equipment Bases
Embedded Conduit
Grounding Systen
Separation

- & 5 & & s »

MECHANICAL INTERFACE
Biping Interface

Temperature Considerations
* Insulation Clearances
* Accessibility for Maintenance and Testing

HVAC Interface -

Flange Clearances
* Damper and Heater Accessibility

12



6.0
6.1
6.1.1

6.1.2
6.1.3
6.1.4
6.1.4.1
6.1.4.2

6.1.4.3

6.1.4.4
6.1.5

PIPING/DUCTWORK/CABLE TRAY RELATIVE
ELEVATIONS

DIVISIONAL AND QUADRANT SEPARATION
STANDARD COMPONENTS
CONSTRUCTABILITY

Iolerances

* Piping

¢« Fittings

* Valves

* Pipe Supports

* Pipe Support Materials

Fans
Dampers
Cable
* Electrical Components
Accessibility
Clearance
* Testing Provisions
interferences
SEGREGATION

Seismic/Non-seismic
* Radioactive/Non-radioactive Piping

13



602
6.2.1
6.2.1.1

$.2.1.2

6.2.2
6.2.2.1

Subiect

EIPING
EQUIPMENT CONSIDERATIO..S

Equipment Arrangement
* MAccessibility

Pull Space
* Maintenance

Connecting Piping Reguirements

* Nozzlvu Loads
* End Connections
* Interface Requirements With Other
Equipment
* Heut Tracing
Requiremencs
Steam Tracing of Pipelines
*+ Electrical Pipe Heating

VALVES
Yalve Location Considerations

* Fittings/Arrangement
* Line Valves
Butterfly Valves (36"-up)
Control Valves

* Maintenance
Location Requirements
* Removal Requirements

Valve Type

+ Gate Valve

* Globe Valve

+ Check Valve

*+ Plug Valve

*+ Butterfly Valve

* Diaphr=gm Valve

+ Ball Valve
Pressure Relief Valve

+ Control Valve

+ 8Solenoid Valve
Pressure Seal Valve

Operability
¢ Accident Accessibility

14
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QUTLINE (Cont ‘d)
section Subject

Steam Pir. Condensate Removal
* Equipment Proximity

6.2.2.2 Crientation Considerations
¢ Valve Type
*+ Gate Valve

* Globe Valve

+ Check Valve

+ Plug Valve

+ Butterfly Valve

+ Diaphragm Valve

« Bal' Valve

+ Relief Valve

+ Safety Valve

+ Safety-Relief Valve
Control Valve

+ Solencid Valve

Valve Body
* QOperator
+ Electrohydraulic
Electric Motor Operated (EMO)
Chain Wheel Operators
+ Pneumatic Piston Operators

End Connections
Manufacturer’s Instructions
Valve Function
+ Gate Valve
S0lid Wedge
Flex-Wedge and Split Wedge
*+ Double Disc
+« Conduit
* Globe Valve
Horizontal Globe
« Y-Globe
Angle Globe
* Y-Angle Globe
+ Check Valve
+ Swing Check
+ Lift Check
* Tilting Disc Check
* Plug Valve
* Butterfly \Valve
Diaphragm Valve
Ball Valve
Relief Valve

15












6.2.4.8

$.2.5
6.2.5.1

6.2.5.2

Subiect
* Evaporators/Concentrators
* Strainers
* Filters
* Valves
Brotection

Pipe Routing

Radiation 2one Violation
+ Streaming Problem
* Crud Trap

Wall Construction or Relocation
Lead Shielding

CONSTRUCTABILITY
Standard Comp sents

¢ Piping

*« Fittings

* Valves

* Pipe Supports

* Pipe Support Materials
Bipe Assembly

Cold Spring

Banked Piping Assemblies
Construction Supported Piping
Pipe in Trenches

+ Elevations

Pipe Bends
* Radius Bends
+ Sloped Pipe
Socket Weld Pipe
* Butt Weld Pipe
Arced Pipe
* General Bends
Bend Design
Bend Deflection



$.2.8.3

6.2.5.4

6.2.6

6.2.6.1
6.2.6.2
6.2.6.3
6.2.6.4
§:2.6.5

6.2.6.6

Layout

+ Fitting-to-Fitting Restrictions

+ Spool Pieces

Construction Fit-up
Minimum Spool Pieces

Equipment

+ Equipment End Connections

Tolerances
Weld Types

+ Field Welding Provisions
Minimize Field Welds

Butt Welds

Insulation Allowances

Clearance
Flanges
Valves/Isolation
Door Swing Space

Testing Provisions (See Section 4.2.4)

Inspection Provisions

(See Section 4.2.4)

ACCESSIBILITY FOR INSERVICE INSPECTION

I o

Pipe §

Structural Clearances
Di )

Pipe Chases and Trenches

Horizontal Pipe Chase
Vertical Pipe Chase
Trenches

Insulation

removable Insvlation

20
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* Penetration Design
* Exhaust Systems
* Utilization of Negative Pressure

SUPT URYS

¢ Seismic
* Non-Seismic

6.4 ELECTRICAL CABLE TRAYS/CONDUIT
R B CABLE TRAYS
S.h.353 . Ivpes

* Safety-Related
Permanent Non-Safety Related
b - * Non-Safety Related

6.4.1.2 Locations
Space Allocation

¢ Snace Limitation Constraints
* Accessibility for Cable Pulls

6.4.1.3 Seraration
Divisional Separation

* Fire Protection
¢ (Cable Segregation by Voltage Levels

6.4.1.4 Material Limitations

¢ No Aluminum Cable Trays in Containment due
to Hydrogen Generation Potential

6.4.2 CONDUIT
6.4.2.1 Conduit Routing

¢« Benc Radius Guidelines
* Free Air Space Guidelines

23



$.4.2.2

6.4.3
6.4.3.1

€.4.3.2

6

6.

ol

4.

QUTLINE (Cont’d)

srhjngs

Separation

* Divisional Separation
* Fire Protection
¢ Embedded Conduit

FIBER OPTIC CABLE
Applications

* Fiber Optic Cable 'sed Where Practical
Less Interference
« Less Cable Regquired

* Restricted Use in Containment and Other
High Radiation Areas

ALARA

* Proximity to Radioactive Piping and
Components Reguiring Maintenance

* Penetration Design

SUPPORTS

Seismic
* Non-Seismic

24
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7.1.9

7:2.9.1
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ANALYSIS TECHNIQUES

Model Boundaries
Recoupling
Querlapping

In-line Anchors
Support Considerations

ACCEPTANCE CRITERIA

ASME Class 1 Pining

ASME Class 2 and 3 Piping
wab M (=]

Valve Reguirements

POSTULATED PIPE BRFAKS

glﬂﬁﬁi:iﬁﬂ;ign
Postulated Brea% Configurations
Pipe Rupture Loads

Pipe Rupture Analysis

LEAK-BEFORE~-BREAK (LBB)
v k=B

Piping Design Reguirements
Piping Design Procedure
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1992



7.2 HVAC DUCIWORK
T.8:1% GENERAL
TR 8 UESIGN CONSIDERATIONS

T.2.%.4 Gravity (Dead Weight, DW)
1. 2«2:8 il
7.2.2.3 Zhermal Expansion

7.2.2.4 internal Pressure

7.2.2.5 External Pressure Differential (EPD)
7.2.3 DESIGN LOAD COMBINATIONS

7.2:4 ANALYSIS AND ACCEPTANCE CRITERIA

7.2.4.1  General

1.2.:4.2 Damping Values

7.2.4.3 Static Coefficient Method
7.2.4.4 Dynamic Analysis Method
7.2.5 ALLOWABLE STRESS CRITERIA
7.2.6 ALLOWABLE DEFLECTION CRITERIA

DRAFT 3 APRIL 21, 1892
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7.3

b 2% D% |
7.3.2
7.3.2.1
7.3.2.2
71.3.3
Tk, 2

DRAFT

ELECTRICAL CABLE TRAY/CONDUIT
GENERAL

DESIGN CONSIDERATIONS
Dead Weight
Seismic

DESIGN LOAD COMBINAT (ONS
Seismic Analysis

APRIL 21,

1892



y 3% ¥ T 0% e BY Response Spe~trum

A response spectrum is a curve which represents the peak
acceleration response verses frequency of a single degree of
freedom spring mass system which is excited by an earthquake motion
time history. It is a measure of how a structural system with
certain natural frequencies will respond to an earthquake applied
at its supports.

The response spectra curves for the System 80+ have been developed
using several gyround motion time history analyses. These analyses
were used .o cover a range of possible soil conditions, The
resulting floor response spectra may be enveloped or input
individually into the seismic analysis to account fco the various
soil cases.

Mc st aralyses will consist of multiple supports with different
characteristic response spectrum. To &account for this, the
applicable response spectra for all structures and elevations

supporting the pipe in the dynamic model shall be enveloped to
determine the response spectra for that piping.

y Bl G R w3 R Spectrum Peak Broadening

To account for possible uncertainties, the initially computed floor
response spectra are usually smoothed, and peaks associated with
the structural frequencies are widened. The method used to
determine the amount of peak widening, associated with the
structural frequency, shall be as detailed in ASME B&PV Code,
Section .II, Division I, Appendix N, Section N-1226.3.

T.1.4.3.23:1.4 Damping

Damping values are provided in CESSAR-DC Section 3.7.1.3 and are
summarized below;

CBE SSE
Pipinag diameter S 12" 1% 2%
Piping diameter > 12" 2% 3%

Alternately, when using response spectra analyses, variable damping
values per ASME Code Case N-411-1 "Alternative lDamping Values for
Response Spectra Analysis of Class 1, 2, and 3 Piping, Section III,
Division 1" is acceptable. However, no combination of the two
damping criteria is to be used. The variable damping curve is
provided in CESSAR-DC Table 3.7-41.

DRAFT 7 April 7., 1992






OUTSIDE REACTOR
BUILDING

-
P
<
L
0
0N
<
-
-
O
~
J
and
O
<
Q-
o




MAIN STEAM PIPING




FEEDWATFR PIPING







gzt 2
. 1
*
A A
i
Y i
KR8 HiNDS
H9.LE 15v3
B8 ) wOMs Mig INSMNIVINGD 30 NOLLISOd . h
4 +
v
m = T

%o £L Wnos d | ! )
e.9C 15v3 » i | . 3
: g 4 ] Sw——
8% 0 WOMd ADETI 50 NOLLISOd \ ¥ | ] l-”d. - -
1 !
] ! 3
\ «.M ‘. ol 4

(| |
, ] L L :
A% ‘ | Eh-3)- | ST T
/™ ‘
v

..w/ / /A ¥ I . L4 - I | -
. T  — { ! H .l
o i 4 il : r ”

S8 13 )

3.8
A
- ‘ ]
| 4 ¥ M
| ] il
! ] i
! L -
§ 5 A
N - - A ) P
_c> - >
. - - —— S ; .
. = —— 4
-l
J r <4 x 2 4 !
»
'
-




SURGE LINE PIPING




SURGE LINE PIPING
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LEAK-BEFORE-BREAK (LLBB)

APPLIED TO SYSTEM 80+



PIPE LINES FOR WHICH DYNAMIC
EFFECTS OF PIPE BREAKS ARE BEING
ELIMINATED BY LBB

* MAIN LOOP (HOT LEG, COLD LEG) c.& . [ceAP 'r'”fl)
* MAIN STEAM LINE ¢ 4 .
*SHUTDOWN COOLING LINE

* SURGE LINE ,(ac7 ' srimeess

* DIRECT VESSEL INJECTION %4 L coetin) REST €€



ABB EXPERIENCE

* MAIN LOOP
*MAIN STEAM

* SURGE LINE

* BENCHMARK ANALYSIS METHOD WITH 3
EXFERIMENTS AND EXTRAPOLATING DATA Y PA T TR

2o
* JFINTEGRAL BENCHMARK CALCULATIONS



VARTAELES AFFECTING LBB
EVALUATION

*MATERIALS
* ENVIRONMENT
* LEAK DETECTION CAPABILITIES

* NORMAL OPERATING LOADING CONDITIONS
(NOP)

* MAXIMUM DESIGN LOADS ( MDL)
SSE
DYNAMIC SYSTEM TRANSIENTS

BENDING DUE TO THERMAL STRATIFICATION



EVALUATION CRITERIA

*"LEAKAGE DETECTION REQI IRF\H\I\\I{.\I BE
SATISEFIED - 1 GPM CRACK AT wa

*LACK OF SUSCEPTIBILITY TO ENVIRONMENTAL
PEGRADATION - SUCH AS CORROSION

*LACK OF SUSCEPTIBILY. © 1 o MECHANICAL
DEGRADATION - FATIGUE , EROSION . WATER
HAMMER

*THRGUGH WALL CRACKS SIZED TO 10 GPM
CRACK LENGTH MUST BE STABLE TO /2 TIMES
SUM OF NOP AND MDL

"THROUGH CRACKS TWIiCE LENGTH OF 10 GPM
CRACK MUST BE STABLE FOR NOP + MD..




LitB ANALYSIS PROCEDURE

STEPS INTYPICAL ANALYSIS PROCEDURF
* STRESS SURVEY
* DETERNMINATION OF LEAKAGE CRACK

. * STABILITY ATCALYSIS




LEAKAGE CRACK LENGTH

*MARGIN ON "EAK RATE DETECTION TO YIELD 10
GPM CRACK FOR NOP LOADING

* FLOW CORRELATION - CPM FOR A GJ* ZN
CRACK AREA : 250 GPM/IN’ (WATER)

EXAMPLES PRIMARY PIMING AREA = .04 IN?
STEAM LINE AREA = .25 IN*

*AREA CALCULATION

* GE ESTIMATION FOR CRACK DISP

* PICER

* FINITE ELEMENT VERIFICATION TO ENSURE
CONSFRVATIVE RESULTS FOR ASSUMED
CORRELATION voz amputy cacarion |
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STABILITY ANALYSIS

* NOP + MAXIMUM DESIGN LOAD (NOP + MDL)

* MARGIN ON LOAD /3 (NOP + MDL) STABLE FOR
Aisax (LEAKAGE CRACK)

*MARGIN ON CRACK LENGTH (NOP + MDL ) FOR
2XA | gax

*STABILITY DETERMINED WITH FINITE ELEMENT
ANALYSIS FOR LIMITING LOCATION USING
BOUNDING MATERIAL PROPERTIES M4@2e freaEAn

S ———

*STABILITY CKITERIA
J<Jyar +»  Ewoap)sEmun

* DIRECT COMPARISON OF LOADING AND
MATERIAL CURVE



4C" 0.0. X 2.03" THICK (WITH 20" CRACK)



40" 0.D. X 2.03" THICK (WITH 30" CRACK)






TYPICAL CRACK TIP REGION
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Typical Stablity Andlysis
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BATTELLE BENCHMARK EXPERIMENT

* CLOSES ANALYSIS LOOP WITH ACTUAL
PIPE BEHAVIOR

* ANALYSIS METHODS USED TO EVALUATE
PIPE BREAK EXPERIMENT

* " TYPICAL'" TO PIPES FOR WHICH LBB USED

37" O.D. 3.4" THICK 133 DEG CIRC FLAW
SA-516 GR 70

*INVOLVED EXTRAPOLATING MATERIAL
DATA

* PREDICATION OF INSTABILITY
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Current System 80+ Status 'f

I
[

{
,
1

System and equipment requirements contained in
CESSAR-DC

Draft System Requirements Documents prepared
for most systems

Draft Equipment Requirements Nocuments
prepared for some safety related equipment and
major plant equipment systems

Requirements Document prepared in accordance
with ABB-CE NSSS Engineering Documentation
System Manual

=== System 80+



Piping/Equipment Specifications

« Procurement specifications for
pipinc’equipment are beyond
level-of-detail required for design
cenification

« Equipment specifications will be based on
Equipment Requirements Documents

e s Sy stem 804
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| Piping/Equipment Specification |
| Flowchart .

Develop System Requirement'sgl

Develop Equipment Requirements
(Pumps, Valves, Heat Exchangers)

Detailed System/Equipment Design

|
'

’ Develop Equipment/Piping Specifications

e
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REVIEW OF
DESIGN SPECIFICATIONS

0  DESIGN REQUIREMENT AND SOURCES
0 REVIEW AND APPROVAL

0 SFTCIFICATION CONTENTS

D. R WADE
CONSULTING ENGINEER
ABB COMBUSTION ENGINEERING NUCLEAR POWER

APRTL 23, 1992



DESIGN REQUIREMENT SOURCES
ASME BOILER & PRESSURE VESSEL CODE, SECTION III
CONTRACT REQUIREMENTS

SYSTEM DESCRIPTION

DESIGN REQUIREMENTS DOCUMENT

- CHEMISTRY DESIGN GUIDE

- RADIATION DESIGN GUIDE

- ENVIRONMENTAL DESIGN GUIDE

- THERMAL TRANSIENTS

QUALITY ASSURANCE PROCEDURES

US NRC REGULATORY GUIDES

- REFERENCED ANSI STANDARDS
- REFERENCED IEEE STANDARDS



«2- May 28, 1992

draft outline of the document was provided. ABB-CE has committed to providing
the staff with a preliminary copy of the analysis section (Section 7.0) of the
sggg by April 30, 1992, and a preliminary copy of the entive DSDG by July 30,

The staff had a number of questions concerning ABB-CE's LBB program for the
System £ +, These included consideration of environmental effects

(e.g., erosion/corrosion); choice of piping materials; leak detection capabil-
ities on the main steamlines outside of containment; combination of design
loads including thermal stratification loads; and benchmarking calculations.
ABB-CE responded satisfactorily to some of these and other questions and has
;qre;d igggrovide additional information in response to our inquiries by

ay 8, i

The discussion on design specifications focused on the staff's interest in the
methodology that will be employed in developing the form and content of the
design specifications for System 80+. ABB-CE presently uses in house proce-
dures and documents to assure that the necessary design requirements are
incorporated into the design specifications for which they are responsible.
The staff would like to see a formal design specification process for

System 80+, and to this end, we are in the process of preparing a 1ist of
representative attributes that we feel should be contained in a typical desiun
specification. “his list will be forwarded to ABB-CE at a later date, and the
staff will keep in close contact with ABB-CE concerning this matter.

The staff received a presentation from DEAS personnel on the CAE program
PASCE. The PASCE program can be used for the design, construction, and
operation of power piants by utilizing a software platform that integrates
information from a number of supporting databases and ranages the flow of
information through the overall engineering process. ABB-CE and DEAS are
using this system in the design of the System 80+, Duke Power is currently
using this program at a number of their nuclear plants for plant modifications
planning, enhancing as lcw as reasonably achievable considerations, and
electrical circuit simulation.

Original ®lanad »..

Thomas V. Wambach, Project Manager

Standardization Project Directorate

Associate Directorate for Advanced Reactors
and License Renewal

Office of Nuclear Reactor Regulation

Enclosures:
As stated

¢c¢ v’enclosures:
See next page

DISTRIBUTION:

Docket File PDST R/” DCrutchfielu WTravers

NRC PDR RPierson JNWilson TMurley/FMiraglia, 12G18
Twambach JMoore, 15B18 ACRS (10) EJordan, 3701
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ABB/CE ENGINEERING
SOURCES OF DESIGN REQUIREMENTS

REACTOR ENGINEERING

- DESIGN BASIS
- RADIATION DATA

FLUID SYSTEMS

- CHEMISTRY DESIGN GUIDE

- DESIGN REQUIREMENTS (FLUID)

- ENVIRONMENTAL DESIGN GUIDE

- THERMAL-HYDRAULIC RESPONSE (TRANSIENTS)
MECHANICAL ENGINEERING

- DESIGN REQUIREMENTS (MECHANICAL
- SEISMIC DATA



REGULATORY GUIDES

RG 1.29 - SEISMIC DESIGN CLASSIFICATION
RG 1.31 - CONTROL OF STAINLESS STEEL WELDING
RG 1.37 - QUALITY ASSURANCE REQUIREMENTS FOR

CLEANY.:¢ OF FLUID SYSTEMS AND COMPONENTS

RG 1.38 - QUALITY ASSURANCE REQUIREMENTS FOR
PACKAGING, SHIPPING, RECEIVING, STORAGE
AND HANDLING

RG 1.43 - CONTRO'. OF STAINLESS STEEL WELD CLADDING
OF LOW-ALLOY STEEL COMPONENTS

RG 1.44 - CONTROL OF THE USE OF SENSITIZED
STAINLESS STEEL

RG 1.48 - DESIGN LIMITS AND LOADING COMBINATIONS
FOR SEISMIC CATEGORY 1 FLUID SYSTEM
COMPONENTS

RG 1.51 - INSERVICE INSPECTION OF ASME CODE CLASS

2 NUCLEAR POWER COMPONENTS



REGULATORY GUIDES (ConT'D)

RG 1.54

RG 1.61

RG 1.84

RG 1.85

RG 1.89

RG 1.92

RG 1.100

QUALITY ASSURANCE REQUIREMENTS FOR
PROTECTIVE COATINGS APPLIED TO
WATER-COOLED NUCLEAR POWER PLANTS

DAMPING VALUES FOR SEISMIC DESIGN OF
NUCLEAR POWER PLANTS

CODE CASE ACCEPTABILITY ASME SECTION III
DESIGN AND FABRTICATION

CORE CASE ACCEPTABILITY ASME SECTION III
MATERIALS

QUALIFICATION OF CLASS 1E EQUIPMENT FOR
NUCLEAR POWER PLANTS

COMBINING MODAL RESPONSES AND SPACIAL
COMPONENTS IN SEISMIC RESPONSE ANALYSIS

SEISMIC QUALIFICATION "F ELECTRIC AND
MECHANICAL EQUIPMENT FOR NUCLEAR POWER
PLANTS



DESION PROCESS FOR REACTOR VESSEL SPECIFCATION
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REVIEW AND APPROVAL PROCESS

APPLICATION
ENGINEER
REVIEW /COMMENT
OTHER CE GROUPS/ SUPERVISOR
SECTIONS /DEPTS. OR
DEVELOP MANAGER
SPECIFICATION INTERFACE
REVIEW /COMMENT
%’ SUPERVISOR INDEPENDENT 1 DOCUMENT COGNIZANT  INDEPEDENT
REVIEWER ! PREPARER ENGINEER REVIEWER
- RESOLVE FORMAL APPROVAL
DESIGN WA% E REVIEW/COMMENT ol e
REVIEWER
MANAGER NPS
- QUALITY
o REVIEW /COMMENT RECORDS
WORKING CENTER
FILE
ARCHITECT/ NP>
-4 APPLICATION ENGINEER QUALITY
ENCINEER # RECORDS
REVIEW CENTER
PROJECT PROJECT PROJECT
DOCUMENT COGNIZANT
COLLECT RESOLVE COMMENTS PREPARE
o e sy EVALUATE REQUISITION
VENDOR PROPOSAL
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NUCLEAR POWER BUSINESSES YAP 3.8

QUALITY ASSURANCE PROCEDURE REVISION |
QAP 3.8 - SPECIFICATIONS gankad R
TABLE OF CONTENTS

Section Title Page No.

1.0 SCOPE

2.0 ASSIGNMENT OF RESPONSIBILITY

3.0 APPLICABLE REFERENCES

4.0 DESIGN AND FABRICATION REQUIREMENTS

5.0 QUALITY ASSURANCE REQUIREMENTS

6.0 CLEANING, IDENTIFICATION, AND

PREPZPATION FOR SHIPMENT
7.0 DOCUMENTS TO BE FURNISHED BY SUPPLIER

Iable No. Title

Figure No. Title
Sheet No. Title
Number  Title

Specification No.

LIST OF TABLES

LIST OF FIGURES

LIST OF DATA SHEETS

APPENDICES

Revision Page___ o.
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NUCLEAR POWER BUSINESSES vAP 3.8
QUALITY ASSURANCE PROCEDURE REVISION

QAP 3.8 =~ SPECIFICATION.

----..‘-..-'.ﬂ.---- ekt d s et L L Ll L e P

1.0

"~
.

2.2

2.3

3.0

3.1

SAMPLE TEXT OUTLINE
EREFERRED FORMAT, 1YPOGRAPHY
SCORE

One paragraph ...tement of what the specification covers
including plant and customer or standard system identification
as applicaole. Statement to define that the manufacturer of
the equipment is referred to as the supplier and Combustion
Engineering,Inc. as the Purchaser.

ASSIGNMENT OF RESPONSIBILITY

GENERAL REQUIREMFNTS

This paragraph states what the Supplier is to do and details
his responsibilities. Require that non-conformances be
approved in writing.

EQUIPMENT BY SUPPLIER
List all equipment to be provided by Supplier.
EQUIPMENT BY CTHERS

Where there may be a question of responsibility for providing
other equipment, list the equipment which will be supplied by
others, including NPB.

APPLICAPLE REFERENCES

Citations of references should be specific, e.g., date of
issue and/or revision. Do not list genercl terms such as ASME
Codes, ANSI standards. Where a particular revision, issue,
edition or addendum of any reference is intended to be
specified, it should be so noted immediately following the
reference name. Where the latest issue in effect, or the
issue in effect on the date of order is intended, such a note
should precede the applicable references.

COMBUSTION ENGINEERING SPECIFICATIONS

List any CE upecification that may be applicable, such as a
cleaning specification, for example.

Specification No. Revision Page__ of

EXHIBIT 3.8-4



NUCLEAR POWER BUSINESSES QAF 3.8
QUALITY ASSURANCE PROCEDURE REVISION 1

P.GE 12 oF 17
QAP 1.8 <~ SPECIFICATIONS

----------..----.-.------------- ................ ..--------.---.-..-.

3.2 CODES

List applicable codes such as the ASME Boiler and
Pressure Vessel Code.

3.3 STANDARDS

List applicable standards, such as those developed by
ANSI, ASME, ASTM, ANS, 1EEE, NEMA, TEMA or other naticnal
organizations,

3.4 DESIGN MANUALS

List applicable design manuals, such as the "Design
Manual - American Concrete Institute",

3.5 DRAWINGS

List complzce drawing number including revision number.

4.0 REQUIREMENTS

4.1 PERFORMANCE

Tell the Supplier where and how the product is to be used
and what is expected of the product. Refer to figures,
charts, drawings, or other helpful documents. If the
product is a system, spell out all the functions which
t,g system is expected to perform. Advise the Supplier

Of normal and abnormal transient conditions.

Detail additional items such as:

8,343 Functional Characteristics

4.1.2 System Effectiveness

4.1.3 Service and Access

4.1.4 Useful Life

4.1.% Environmental Conditions

4.1.6 Seismic Design

4.1.7 _Transportability

4.1.8 Safety

Specification No. Revision Page of

EXHIBIT 3.8-4 (Cont'd)



NUCLEAR POWER BUSINESSES VAP 3.8
QUALITY ASSURANCE PROCEDURE REVISION 1

PAGE 13 OF 17
QAP 3.8 ~ SPECIFICATIONS

- .- -.--‘.----.‘..Q-----Q--.---Q ...... --..--..---o.--.----‘.--...-

4.2 DESIGN AND FABRICATION

Describe or list all requirements which are pertinent to
the design and fabricatiocn of the component. Be sute
that the materials of construction are specified and
indicate what materials may be used for testing,
packaging, etc.

Detall additional requirements such as:

General design features
Design Bases

Materials and Processes
Standard and Commercial Pai:cs
Corrosion

Interchangeability
workmans'iip

Identification and Marking
Storage

QUALITY ASSURANCE REQUIREMENTS

QUALITY CONTROL PROGRAM

Lol o I A SN S
. * o+ =
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w
-

Define appiicable quality assurance documents such as CE
specification WQC 11.1 and the Quality Class of each item
if different.

5.2 TESTS

Detail all tests that are to be conducted by the
Supplier. Clearly define what the test pressures,
temperatures, shock loads, voltages, capacities, etc. are
to be.

5.3 INSPECTIONS

2:3:1 List only the specific engineering inspection points or
test points required beyond the ASME Code or IEEE
_standard requirements. These points should be kept to a
minimum.

9:3:2 The IMQP containing witness and mandatory hold points
when required by the CE specification wQC 11.1 is
submitted to the appropriate Project/Task Marager for
necessary coordination witi the Client, Engineering and
Supplier Control.

Specification No. Revision Page of

EXHIBIT 3.8-4 (Cont'd)
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"HAT IS PASCE?
PLANTVIEW
PLANTPIPE

i PLANTSCHEMA
| SUMMARY

\

NUCLEAR FzGULATORY COMMISSION STAFF

SYSTEM 80+ STANDARD DESIGN

Computer Aided Engineering (CAE)
Demonstration

April 23, 1992
AGENDA

SYSTEM 80+ DESIGN OVERVIEW
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SYSTEM 80+ STANDARD PLANT

* Integrated Design
* Design For:

- Consiruction

- Maintenance

- Operation

- ... Abilities
* Plant Description
* Design Status

SYSTEM 80+ =
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COMPUTER-AIDED ENGINEERING

* CAE Principles

- Interactive computer applications performing
enginecring activities under tne direct cor.rol of the
engineer.

- A common supporting data base, integrating
data from each activity and managing the flow of
information through the overall engineering process
for all phases of a plant's life.

* CAE Technology
- Data base management technoloay.
- Computer graphics technology.

» Industry Strategic Documents
- EPRI Report NP-5159M, Guidelines for Specifying
Integraicd Computer-Aided Engineering Applications for
Electric Power Plants.
- EPRI IMS Requirements for ALLWR Plants.

i
:

— SYSTEM 8+




PASCE CAE SYSTEM

« Computer-Aided Engineering System * v
Design, Construction and Operation of
Power and Process Plants

e Marketed and Supported by EA Systems,
1.

i

* Jointly Owned )) Digital Equipment
Corp. and ABB

. - SYSTEM 80+




CAE SYSTEM OVERVIFW
SOFTWARE PLATFORM

APPL.

[ APPL.

APPL.

| PLANTSTEEL
ANALYSIS
PROGRAM

PLANTPIPE
ANALYSIS
PROGRAM

ELECTRICAI
SIMULATION

L—zlr

PLANTVIEW

3D MODELER

- —d

f

PLANTSCHEMA
SCHEMATIC

MODELER

_!IL__

APPL.

| appL. | [ appL.

MICROSTATION

PLANTWALA
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DUKE EXPERIENCE WITH PASCE _!

REPRESENTATIVE PROJECT>

* Catawba Nuclear Station 3D Madel tor Manienance
and Modification Planning

* Uconee Nuclear Station Breathing Air Piping
Modification

e McGuire Nuclear Station Instrument Lis?, Details an<
L.oop Diagrams

* Oconee Nuclear Station EPSI. Electrical Circuit
Simulation

* McGuire Nuclear Station Integrated Schematic
Diagrams

* McGuire Nuclear Station Steam Generator
Replacements

]

SYSTEM 80+




EQUI () STEAM.GENERATOR.1
QJES>Q ATT

TYFE RQUI

NAME STEAM.GENERATOR.1

OWNE RB.MECH.EQUIP.INSIDE . CONTATINMENT
GTYP

SPEC Unset

RPOS E300'0 N332'2 Ul03'1.1/2
TEMP 600.00

PRES 2400.00

MATE STAINLESS STEEL CLAD SF-508
FUNC

LSPE TUnset

TRAC

STAT PRELIMINARY 10-2-87
DSCo

PTSP-

INSC .
DESC E-9417-87-055 REV.0
WEIG 0.00 0.06

COLD Magenta

UNIQ 15 18

DES>



CE

PIPE MAIN.STEAM.T0.STM.GEN.1
DES>CLASH

Fleaase give clash report file name
<RET>= reoport to terminal

Pleuse input group name or <returms
a hard hard clash has heen detected
<1669,145>

type STRA

owned by
MAIN.STEAM.TO.STM.GEN.1
clashes with

<1424,403>

tyre PYRA

owned by

STEAM.GEN. 1, SHIELD.WALLS
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C Input generated from PlantVIEW ANAlysis model
g and PlantPIPE version 4.34
g (A) PROBLEM TITLE
c
.PASCE MODEL DEMO1
C
g (B1) - DATA STORAGE INDICATORS
¢
cNOFL
g (B3) - ANALYSIS CONTROL INDICATORS
c
cFXEH STAT COMB
g (B4) - UNITS SPECIFICATIOM
C
5 F FT IN IN LBIN LBFT LBFT LBIN
g (C1) GEOMETRY DATA CONTROL INFORMATION
C
CGEOH 3 0 E-74 DEMO1
g (D) CONTROL POINTS
C
RN-1 CLS2 PIPE RUN 1
1 DIR -22,862 14,27 34,27
2 OFF ~0.01
3 OFF .25
< OFF “0.24
5 CFF -9,50
6 OFF -0.50
7 TNP TAN
8 TIP 0.50 OFF «12.12
9 TNP TAN
10 TNP TAN
11 TIP 0.50 OFF 3.00
12 TNP TAN
13 OFF ~2.00 0.00
14 TNP TAN
15 TIP 0.50 OFF =13.89 0.00
16 TNP TAN
T g OFF *2.12 2.12
18 TNP TAN
19 TIP 0.50 OFF «1.67 1.67
20 TNP TAN
21 OFF 6.47
22 BRP OFF 0.34
23 OFF 0.34
24 TNP TAN
25 TIP 0.50 OFF 4.00
26 TNP TAN
27 OFF 8.00 0.00
28 TNP TAN
29 TIP 0.50 OFF 2.00 .00
30 TNP TAN
31 TNP TAN
az - 119 0.50 OFF =5.00
33 TNP TAN
34 TNP TAN
35 TIP 0.50 OFF 3.00
36 TNP TAN
37 TNP TAN
38 TIP 0.50 OFF 5.00
39 TNP TAN
40 OFF 2.00 0.00
41 OFF 10.00
42 TNP TAN
43 TIP 0.50 OFF 7.38 0.00
44 TNP TAN
45 OFF 1.50
46 OFF 7.91
47 BRP OFF 0.34

LWLWI=D ORI LA

PO PSPPI B IS PI I DI D0 DD bt st ot ot ot b ot s s
WO NSNNNWLUWN e O I~~~

29

29
29
32

32
35

35
38

38
43

43

4é
46



il

eislalal B

48 OFF
49 TNP TAN
50 TIF 0.50 OFF
51 TNP TAN
52 OFF 0.83
53 OFF 2.70
54 OF¥ 0.46
55 OFF 0.46
56 OFF 0.31
57 OFF 0.23
o 58 OFF 0.01
RN-2 CLS2 PIPE RUN 2
47 BRP DUP
60 OFF 0.34
61 OFF 0.33
62 OFF 2.86
63 OFF 0.46
b4 OFF 0.4
65 OFF 0.3,
66 OFF 0.23
. 67 OFF 0.01
RN=3 CLS2 PIPE RUN 3
22 BRP DUP
u9 OFF
70 OFF
71 OFF
712 OFF
73 OFF
74 OFF
75 OFF
(E) COMPONENT PROPERTICS
STRP STRA-01 4.500 0.237
MASS 10.80 5.52
NONS GASK-02 4.974 0.474
MASS . 10.80 5.52
NUNS FLAN-03 4.974 0.474
MASS 10,80 5.52
VALV VALV-04 4.974 0.474
MASS 12.80 5.52
BELB ELBO-0S 4,500 0.237
HASS 10,80 §.52
BELB ELBO-06 4.500 0.237
HASS 10.80 $.32
BTEE TEE -07 4,500 0.237
MASS 10.80 10.80
BRED REDU-08 4,500 0.237
MASS 4,92 1.08
STRP STRA-0Y 3.500 0.216
MASS 7.56 3.24
VALV VALV-10 3.932 0.432
MASS 7.56 3.24
NONS FLAN-11 3.932 0.432
MASS 7.56 3.24
NONS CASK-12 3.932 0.432
; MASS 7.56 31.24
g (F) MATERIAL PROPERTIES
C
SA106 B
;SAIOS
g (G) COMPONENT SEQUENCE
(v

[ R T- TP Y T

NUNS
NONS
STRP
VALV
VALY
STRP
BELB
STRP

GASK-02
FLAN-03
STRA-01
VALV-04
VALV-04
STRA-01
ELBO-05
STRA-01

SA106
SA105
SA106
SAL106
SA106
SA106
SAL05
SA106

™ moeoow W
SONONn I wr

e

SCooCcooO

4.500
3.500

0.34
2.94

0.237

S'
0.

5

21

2
6

52
52
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QOGO FI000 »

B A DI B2 B3N 1D bt ot hs s ot o o i Pt o
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27

NONS
NONS

ELBO-05
STRA-01
ELBO-~06
STRA-01

FLAL-03
CASK-02

(H) LUMPED WEIGHTS

5
54
63
71

(I) SUPPORT LOCATION AND PROPERTIES

..
SO U PP

(J) CUTPUT POINT SPECIFICATION

5
54
63
71

L AN O T
o 00 U et U e £0 3 IS

25.00
15.00
15.00
25.00

SNGL TGSDO.
SNGL TGSDO.

ANCH TCSDO

SA108
SA106 B
SA105

SA106 B
SA105

SA106 B
SA105
SA105
SA106
SA 105
SA106
SA105
SA106
SA10S
SA106
SA10S
SAi06
SA10S
SAl06

SA106
SA105
SA105
SA106
SA105
SA105
SA106
SA106
SA104
SA106
SA105
SA106
SA105
SA105
SA106
SA106
SA106
SA106
SA105
SA106
SA10S

SAl06
SA106
SAL06
SA10S
SA106

9993E+190
9993E+10
-9993E+10
+9993E+10
<9993E+10
.9993E+10

LD LA PRI NI PO PG P PO P bt 5t ot s
Dt OO NI s O G0 O P

36

PR RUnUnnnnunnua g
NP IR DO LA BN e O 08~ O B L0 PO s D

NNNNNGNOOO OO

.0000E+000.0000E+00
-0000E4000.0000E+00
.0000E+000.0000E+00
.0000E+000.0000E+00

(L) STATIC ANALYSIS

1 GRAV PRIX
v 1.0000

2C G BN G

S5SS5S855 GLOB
S5SSS8SS GLOB
S588SS GLOB
858558 GLOB



=

ot

THRM PRIN

R RN=1  399.999 69,998
RUNL RN=2  399.999 69.998
*RUNL RN=3  399.999 69.998
4 DYNM PRIN
RAV 0.6000
5 DYNM PRIN
*GRAV 0.3500
* 6 DYNM PRIN
EGIAV 0.6000
g (RA) RESULTS SET COMBINATION
c
1015 PRIN DSUM 1
1016 PRIN DSUN 2
1017 PRIN DSUM 1
1007 PRIN ENVP 17
1008 PRIN ENYN 17
1009 PRIN ASUN 4
1010 PRIN DSUM 9
1011 PRIN LSUM 7
1012 PRIN DSUNM 8
1013 PRIN DSUN 7
*1014 PRIN DSUM 8

e it ol Sy S———

oo

.000
000
.000

000
000
.000
.000
.000

.000
.000
.000
.000
000

—
DLEOWL Wit

—

Y Bt ot it ot

. 000
. ooo
.000
.000

.000
000

.875

6

1.000
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PLANTSCHEMA DEMONSTRATION

INSTRUMENT 0YC3V1130 IS AN INSTRUMENT ASSOCIATED WITH A SOLENOID VALVE
FOR THE COOLING WATER SUPPLY TO AN AIR HANDLING UNIT IN THE CONTROL

ROOM.

WE WILL IDENTIFY THIS INSTRUMENT AND "JUMP* TO OTHER RELATED DCRAWINGS TO
DEMONSTRATE THE INTEGRATION AVAILABLE BETWEEN PLANTSCHEMA DRAWINGS
AND PLANTSCHEMA APPLICATIONS.

IR ( FLOW ] S ( INSTRUMENT
e DIAGRAM e LOOP DIAGRAM
MC-1616-1 MCLP-0131-00.00-03 |
ORAWING TITLE REVIEW OAC COMPUTER POINT
taCLsT
SELECT
QEVICE
[ INSTRUMENT | seiecr [ eLemEnTARY
LOOP DIAGRAM PANEL DIAGRAM
MCLP-0131-00.00-01 MCEE-131-00.33
LOW VOLTAGE LOAD LIST CATALOG LINK
CUSTCOM INST REPORT
SELECT
INSTRUMENT
T . [ wsTRUMENT
DIAGRAM INSTAUMENT

MCLG-0131-00.00-03

J

DETAIL
me_n-a.so-vc.m

INST PRE SS CLASS REPORT
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