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EXECUTIVE SUMMARY

Background

This report provides the status of the review of high and moderate energy line

breaks (HELB/MELB) performed under the Independent Design Review (IDR) for the

Byron Generating Station, Units 1 and 2, of Commonwealth Edison Company. It

supplements the previous report dated May 1984 by extending it in the review

area of HELB/MELB design. Other review areas are not covered in this report.

Under the IDR, Bechtel Power Corporation has been reviewing the Sargent and

Lundy Engineers (Sal) design of three selected safety systems for adherence to

design -requirements, for technical adequacy, for adequacy of the design

process, and to draw broader conclusions as appropriate. The systems selected

for-review are the component cooling water (CCW) system, the essential service

water (ESW) system and the 125 Volt (V) de distribution system.

The review effort reported within included two aspects of the Byron design for

HELB/MELB:

1) The adequacy of the protection provided the CCW, ESW, and 125 V de

systems against the effects of HELB both inside containment and in the

auxiliary building;

2) The adequacy of the protection provided from the effects of MELB

involving the reviewed systems both inside containment and in the
,

auxiliary building.

iii
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i

Plans and Activities

The methodology chosen for review of HELB/MELB effects included an initial

review of the selected systems for the adequacy of their protection from pipe

whip effects inside containment. The results of this initial pipe whip

prot:ction review were reported in Appendices A-2 and B-2 of the May 1984

Interim Report. The balance of the program includes completion of the HELB

review (pipe whip and jet effects) and the ELB review (spray / flooding) both

inside containment and in the auxiliary building.

R;sul ts

HELB (Inside Containment)

The HELB review for pipe whip and jet (inpingement) effects on the reviewed

systems is essentially complete. The review consisted of evaluating whether

the CCW or ESW systems represented potential targets from either pipe whip or

jet associated with the FSAR Appendix 3.6 identified HELB locations. No

deficiencies in pipe whip protection were noted. In the course of the review,

11 instances of potential direct jet impingement were identified. Of these,

10 involve the CCW system and 1 involves the ESW system. All 11 cases were,

included in a single potential observation which was subsequently forwarded as

an Observation Report to S&L for response. This Observation has been

responded to by S&L for 10 out of the 11 cases, and the design was found

accIptable for all 10 cases. The Observation is still under review for the

remaining case, pending receipt of additional infonnation from S&L. Desi gn

process adequacy is also still under review.

iv
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.

This Observation is tentatively not regarded as safety significant, subject to

receipt of information from S&L on the one remaining case.

HELB ( Auxiliary Building)

Th2 postulated HELB break points identified on a specially-designated set of

piping layout drawings provided by S&L have been reviewed. For the postulated

breaks reviewed, no deficiencies were noted.

MELB (Inside Containment)

The MELB review has identified no adverse condition for the selected safety

systems. The review of MELB effects inside containment is continuing.

MELB ( Auxiliary Building)

The MELB review has identified no adverse condition for the selected safety

systems. The review of MELB effects in the auxiliary building is continuing.

Csnclusions

Until-the review is complete, only limited conclusions can be drawn. The

rsview effort covered by this report tends to confirm the adequacy of the

design for protection of the Byron Station against HELB/MELB effects for the

rsviewed systems, both inside containment and in the auxiliary building. A

possible exception is one situation involving jet impingement. Pending

receipt of additional information on this case, it does not as yet appear to

have safety significance.

i y
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Section 1

INTRODUCTION
,

1

1.1 PURPOSE

Commonwealth Edison Company (CECO) has requested Bechtel Power

Corporation (BPC) to conduct an independent design review (IDR) of the

Byron Station, Units 1 and 2. Review of HELB/MELB considerations in the

design of the selected systems was specifically included in Bechtel's

IDR scope. The initial portion of this review effort, as completed

through May 31, 1984, was described in the Interim Report dated May

1984. This Interim Report describes the additional work perfomed

(through June 21,1984) beyond that covered in the May 1984 report. The

conclusions reached reflect the results of all HELB/MELB review work

perfomed to date. Further work remains to complete this effort. This

work will be described in the Final Report.

The review work described herein was perfomed in accordance with the

Program Plan, dated May 1984, including the approved Quality Assurance

program. It is intended to help fulfill the stated purpose of that

Plan, i.e., to provide an additional level of confidence in the design

by Sargent and Lundy Engineers (S&L) of the Byron Station.

1
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1.2 SCOPE

This IDR scope required a review of the following three systems:

component cooling water (CCW), essential service water (ESW) and

Class 1E 125 Y dc distribution. The system boundaries are as generally

described in the FSAR. The review includes consideration of

instrumentation and electrical components when considered functionally

essential. The HELB/ELB review covers that design work done by S&L as

supported by certain Westinghouse analyses. The scope of the HELB/MELB

review included (also see Table 1):

A review of the FSAR-identified HELB locations inside containment-

for potential HELB effects (pipe whip impact or direct jet

impingement) on the CCW and ESW systems -- no portion of the Class
' 1E 125 V de distribution system is inside containment;

A similar review of the three reviewed systems in the auxiliary-

building for the HELB locations identified by S&L on special

piping layout drawings;

A review both inside containment and in the auxiliary building of-

potential ELB effects (spray / flooding) from oth r systems on the

reviewed systems; and

A review inside containment and in the auxiliary building of-

potential ELB effects on other essential systems from the CCW and

ESW systems.

II) The review outside containment was limited to the auxiliary building as
this is the only portion of the plant external to the containment where
high energy lines and the selected safety systems occur in the near
vicinity of each other. ELB effects were reviewed in the same building.

2
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TABLE 1 .

~7, y. .
' '

L'. <

.

3,

APPLICABILITY OF HELB/E LB CONSIDERATI0c3 'I
, ,

5 4

Key 's -

,

X o Included in Review Scope -s
''

,

'

NA = Review not Applicable ' N ,'
s .s

. c f s,y
*1

HELB' MELB I

Pipe Whip Jet Effects Shray/ Flooding
__

,\ 1) $t+ -
,

;,>
,

Inside Containment: ~, '
,

,

CCW X(I } X X
III III'

,

III III IIIESW X X X

125 V dc Dist. NA NA NA

Auxiliary Building:

CCW X X X

ESW X X X

125 Y dc Dist. X X X

,

i

III No essential instrumentation or power supplies for reviewed systems are
inside containment relative to HELB/ELB evaluation.

3
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This scope of work addressed the following functional areas:

Identification / implementation of commitments and criteria;-

Design adequacy;-

Adequacy of the S&L design process, including evaluations of-

engineering judgements and assumptions, use of standard design

methods and the adequacy of the documentation of design

calculations; and

Review of S&L's interface with Westinghouse.-

Specifically excluded from the scope of this review are the following

HELB/MELB considerations:

Review of stress calculations and specific selection criteria that-

established break locations and type of break (S&L stress analysis

is separately evaluated);

Review of pressure / temperature calculations establishing post-break-

design conditions since CCW and ESW systems are not high energy

systems; and

Review of design adequacy of structural elements (e.g., walls) for-

potential whip, jet, or pressure effects since CCW and ESW systems

are not high energy systems.

Construction verification is not included in the scope of the IDR.

The IDR essentially covered S&L design work completed through

April 1,1984, but some S&L work in progress after this date was

considered and is identified where used.

4
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1.3 DESCRIPTION OF THE REVIEW AND STATUS

The HELB/ELB portion of the IDR was structured to review design

requirements, design adequacy and the design process, and then to make

an overall assessment based on the review of the three selected safety

systems. Major emphasis has been placed on the adequacy of the design

of the final product. Consideration will be given to the implications

of a discrepancy in one area upon the adequacy of the design in other

area s. The initial review of pipe whip effects inside containment was

described in the Interim Report dated May 1984. The review process for
.

this subsequent report has been more extensive, completing the pipe whip

review as well as covering jet impingement inside containment and

assessing the impact of both of these pipe break dynamic effects in the

auxiliary building.

The IDR team perfonned its own analytical review to evaluate the design

adequacy. The methodology of the IDR review was consistent with the

Byron FSAR cornitments. Break locations were determinad from S&L

documentation and then each break selected for review (based on

estimated risk of adverse effects) was evaluated as to whether the

selected review systems represented " targets" for the reviewed break,

either as a consequence of pipe whip or as a consequence of the

associated jet. Generally accepted evaluation principles were then

applied and discrepancies noted. Existing barriers and restraints were

. considered.

5
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4

The status of the areas under review, cross-referenced to the Program

Plan, is shown in Table 2. Some of the work should be regarded as still

in progress. .Where work is shown as not incleded, it is intended that

this be perfonned prior to completion of the IDR.

s

In sumary, the approximate' status of the IDR HELB/MELB review is as

follows:

Potential pipe whip effects inside containment - 95% complete.-

Potential pipe whip effects in the auxiliary building - complete.-

Potential jet effects inside containment - 90% complete.-

Potential jet effects in the auxiliary building - complete.-

Moderate energy ifne break effects for CCW and ESW systems inside-

containment - 70% complete.

Moderate energy line break effects for CCW, ESW, and de systems in-

the auxiliary building - 35% complete.'

.

7
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TABLE 2

CROSS-REFERENCE BETWEEN ACTIVITIES IN
PROGRAM PLAN AND JUNE INTERIM REPORT

Key

'

X - Area included in report Program Plan- .-
0 - Area not included in report

Design
Require- Design Design General

Report Section ment Adequacy Process Assessment

Interim Report (text) X

Appendix A (CCW System)
A-1 X

A-2 X

A-3 0 :

A-4 0
A-5 0
A-6 0

|
*

Appendix B (ESW System)
B-1 X

B-2 X

B-3 0
B-4 0
B-5 0
B-6 0

Appendix C (dc System)
C-1 X

C-2 X

C-3 0
C-4 0

C-5 0
C-6 0

Appendix D (Common Requirements)
D-1 X

D-2 X

D-3 X

D-4 X

D-5 0

D-6 0

8
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Section 2

^OBSERVATIONS AND RESOLUTIONS

2.1 OBSERVATION REPORTS

>

The IDR team has issued one Observation Report (OR) for items covered by

this report. The OR is summarized below, its significance noted, and a

status of resolution described. The OR has been numbered to correspond

to the project file system, which begins numbering when a potential

Observation is issued.

2.2 . COMPONENT COOLING WATER (CCW) SYSTEM
..

Observation Report 8.24 _

Observation: -

FSAR Section 3.6.1.3 commits to the protection of certain essential z

systems following any postulated pipe rupture so as to maintain system

functionality. Table 3.6-3 identifies the CCW system as one of these

essential systems. The Observation Report identified 10 situations

where high energy line breaks may result in direct jet impingement on

CCW piping inside. containment. S&L was requested to provide

justification of commitment compliance and design adequacy for the
.

identified conditions.
,

|

|
^

.

o

9

(11900)



The Observation is tentatively not considered safety significant based

on the likelihood that further analysis may show that the impinged lines

would not fail or, if they did, their failure will not affect CCW system

functionality.

Resolution:

S&L has partially responded, addressing 9 of the 10 situations

identified as involving direct jet impingement on CCW lines. The

response clarified the FSAR intent that only certain portions of the CCW

system may be required to remain functional depending on the response

required for each potential break.

S&L evaluated the resultant sequence of events after each postulated

break addressed, and concluded that the affected portion of the CCW

system is not essential for the break postulated.

Based on the additional information provided by S&L, the IDR team has

evaluated each of the 9 situations and has accepted the basic S&L

conclusions that the existing design is adequate for the situations

addressed.

This Observation is still under review for the remaining CCW system

situation, pending receipt of additional infomation from S&L and

evaluation of the design process.

10
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2.3 ESSENTIAL SERVICE WATER (ESW) SYSTEM

Ob:ervation Report 8.24

Observation:

FSAR Section 3.6.1.3 commits to the protection of certain essential

systems following any postulated pipe rupture so as to maintain system

func tionality. Table 3.6-3 identifies the ESW system as one of these

essential systems. The Observation Report identified one situation of

potential direct jet impingement on ESW piping inside containment from a

postulated feedwater line break. S&L was requested to provide

justification of commitment compliance and design adequacy for the

identified condition.

The Observation is tentatively not regarded as safety significant based

on the likelihood that further analysis may show that the impinged line

would not fail or, if it did, the likelihood that the specifically

affected portion of the ESW system (i.e., containment cooler coil

discharge) is not required for a feedwater line break.

Resolution:

S&L has partially responded, addressing the situation identified as

involving direct impingement on an ESW line. The response clarified the

FSAR intent that only certain portions of the ESW system may be required

to remain functional depending on the response required for each

potential break.

11
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S&L evaluated the resultant sequence of events after the postulated

break addressed, and concluded that the affected portion of the ESW

system is not essential for the break postulated.

Based on the additional information provided by S&L, the IDR team has

evaluated the situation and has accepted the basic S&L conclusion that

the existing design is adequate for the situation addressed.

This Observation is still under review for the remaining CCW system

situation, pending receipt of additional information from S&L and

evaluation of the design process (see Section 2.2 of this report).

2.4 DC CLASS 1E DISTRIBUTION SYSTEM

No Observation Reports for items resulting from consideration of

HELB/MELB effects on the de system have been issued.

2.5 COMMON REQUIREMENTS

No Observation Reports for items resulting from consideration of common

requirements for HELB/MELB effects on the systems in the IDR scope have

been issued.

2.6 GENERAL ASSESSMENTS

|

Due to the incomplete st atus of the HELB/MELB review, and of resolution

of the single Observation Report generated to date, it is premature to

12
(1190o)
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draw general observations or conclusions at this time. However, based

on the review perfonned thus far, this evaluation has identified no

significant deficiencies regarding confonnance to licensing commitments /

design requirements. Similarly, in the area of design adequacy, the

review of protection provided the selected systems against pipe whip

both inside containment and in the auxiliary building as well as that

for jet effects outside containment have identified no deficiencies.

Inside containment, however, the single situation in OR 8.24 resulting

from the review of HELB-associated jet effects on the CCW and ESW

systems is still under review. As a result, no conclusions can yet be

drawn as to e 4 ather there is a discrepancy here and, if so, what the

significance may be. Nevertheless, results covered by this report tend

to confinn the general design adequacy of the HELB/MELB design of the

reviewed systems of the Byron Station based on work to date.

Conclu fons relative to the adequacy of the overall design process will

be drawn in the Final Report, when it is possible to assess the process

on the basis of the total review.

13
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APPENDIX A-1

IDENTIFICATION /IMPLEtENTATI0tl 0F COMMITENTS AND CRITERIA

Plant Design

Acceptability
FSAR/ Licensing Connitment Covered By Design Document / Requirement Yes No

HELB Inside Containment - Pipe Whip

Esstntial systems must be S&L " Analytical Procedures for Meeting Separation and High/ Moderate X

protected from pipe whip associated Energy Line Rupture Criteria" 9/26/75
with high energy line break (HELB)
at possible break locations SAL " Jet Impingement Summary Documentation Report" Byron /Braidwood
(FSAR 3.6)* Report BB-J1-01, Rev. O, 3/9/04

S&L " Verification of High Energy Line Break Design Approach for Jet
Impingement Effects on Safe Shutdown Equipment"
Calc. N s. 3C8-1033-001, Rev.1, J/23/84

Sal Project Instruction PI-BB-38, Rev. O, " Pipe Whip Restraint
Analysis, Design, and Review"

Westinghouse (W) Standard Information Package (SIP)/10-1,
Section 3-1 " Protection and Separation of Safety
Class Equipment" dated 3/78

W Systems Standard 1.12 " System Standard Design Criteria-NSSS
Layout Guidelines" dated 10/19/71

W Systems Standard STD-DES-4L-RFS-4L21 "HSSS Piping Layout Criteria
for Standard Four Loop Plants" dated 3/71

* The Byron FSAR commitment is to full cuiaplaince with the Giambuso letter of 12/72 and also to compliance to the extent
possible and practical with the O' Leary letter of 7/73 and the subsequent Branch Technical Positions APCSB 3-1 and MEB 3-1
as to the degree of protection afforded, the various acceptable means of protection and the mechanism of calculation of
potential effects (FSAR 3.6.1.1.2).

A.1-1
(li940)

|
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APPENDIX A-1 (Cont)

I Plant Design (Cont)

Acceptability
FSAR/ Licensing Consnitzent Covered By Design Document / Requirement Tes No

HELB Inside Containment- Jet
Irpingement

Essential systems are designed to Out of the over 140 cases of high energy jets examined, X

remain functional against the effects 10 cases have been found where significant high energy jets appear
of pastulated ruptures in high energy to directly impact on CCW system lines inside containment. These
lines resulting in jet impingement, jets may result in CCW pipe rupture. The specific high energy line
etc. ruptures and impacted CCW lines are identified in Appendix A-2. An

|(Note: FSAR Table 3.5-3 identifies
' the CCWS as an essential system.

A.1 -2
(11940)
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APPENDIX A-1 (Cont)
l

Plant Design (Cont)

Acceptability
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes no

HELB/E LB Outside Containment

Essintial systems must be S&L " Survey of Aux. Building High Energy Line Breaks", Calc. No. X

! protected from piping failures 3C8-1181-001, Rev. O,12/21/81
associated with high and moderate
en:rgy ifne breaks (llELB/MELB) at Westinghouse (W) Standard Information Package (SIP)/10-1,

' possible break locations Section 3-1 " Protection & Separation of Safety
(FSAR 3.6) Class Equipment" dated 3/78

|
W Systems Standard 1.12 " System Standard Design Criteria-
USSS Layout Guidelines" dated 10/19/71

W Systems Standard STD-DES-4L-RFS-4L21 "NSSS Piping Layout
Criteria for Standard Four Loop Plants" dated 3/71

S&L " Analytical Procedures for Meeting Separation and High/ Moderate
Energy Line Rupture Criteria" 9/26/75

S&L " Jet Impingement Summary Documentation Report" Byron /Braidwood
Report BB-J1-01, Rev. O, 3/9/84

S&L " Verification of High Energy Line Break Design Approach for det
Impingement Effects on Safe Shutdown Equipment."
Calc. No. 3C8-1083-001, Rev.1, 3/23/84

S&L Project Instruction PI-BB-38, Rev. O, " Pipe Whip Restraint
Analysis, Design and Review"

A.1-3
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DESIGN ADEQUACY

Plant Design

Acceptability
Areas Reviewed
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside
Containment - Pipe
Whip

M-158 Sh. 2 of 2,
Rev. K
Line Nr .

1 CC 54B8-4" Line not damaged Reviewed high energy line 1SIQ500-6" for pipe whip X

impact effects on CCW system and found that, if break
occurs, pipe will not impact any CCW line.

M-165 Sh.1 of 2,

Rev.L
Line No.

I t,C 50AA-3" Lines not damaged Reviewed high energy lines ISIO9AA-10" and ISIO5DA-6" X

1 CC 38FA-3" for pipe whip effects on CCW system. FSAR Figure 3.6-39
shows no postulated breaks in close proximity that
will cause pipe whip damage to CCW system.

M-168 Sh 1 of 2,

Rev. L
Line No.

1 CC 05C-3" Lines not damaged Reviewed high energy line ISIO9BD-10" for pipe whip X

1 CC 38C-6" effects on CCW system. FSAR Figure 3.6-42 shows no
1 CC 50AD-3" postulated breaks in close proximity that will cause

pipe whip damage to CCW system.

A.2-1

(11940)
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APPENDIX A-2 (Cont):

Plant Design (Cont)

Areas Reviewed Acceptability

Fer Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside
Containment -
Pipe Whip (Cont)

M156 Sh 2 of 2,
Riv. J
Line No.

1 CC 3908-2" Line not damaged Reviewed high energy line 1RC21 AB-8" for pipe whip
effects on CCW system. FSAR Figure 3.6-34 shows
break and restraint locations evaluated.

Bk. No. Code *
B4 8 (R-4) X

BS B (R-6) X

B6 B (R-4) X

" Codes for Review of Documents (Pipe Whip Only)

A. Pipe whip poses no danger (i.e., whips in safe
direction, protected by barrier)

B. Pipe whip restraint No. ( ) required to protect
essential system

C. System could be damaged by high energy pipe due
to lack of existing restraint

* ~
(11940)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside
Containment -
Pipe Whip (Cont)

M-167 Sh 1 of 2,

; R2v. P
| Line No.

1 CC 38FC-3" Lines not damaged Reviewed high energy line ISIO9AC-10" for pipe whip
1 CC 380-4" impact effects on CCW system. FSAR Figure 3.6-41
1 CC 508-4" shows break and restraint locations evaluated.

Bk. No. Code
B540A B (R5400) X

05408 B (R555B) X

Reverse blowdown from the RCS does not occur because
of closed check valve.

H-166 Sh 1 of 2,

Rev. K
Line No.

1 CC 3BFB-3" Lines not damaged Reviewed high energy line 15I0908-10" for pipe whip X

1 CC 50AB-3" effects on CCW system. FSAR Figure 3.6-40 shows
no postulated breaks in close proximity that will
cause pipe whip damage to CCW system.

A.2-3
(11940)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Acceptability
Areas Reviewed
For Ad!quacy Acceptance Cri teria Procedures / Documents " viewed and Comments Yes No

CCW System Inside Does not affect any es- Reviewed each break location on high energy lines inside
Centainment - Jet sential portion of CCW containment for jet impingement effects on CCW system
Irpingement system piping.

1. High Energy Line: 1FWO3DA-16" (Main Feedwater)
References: FSAR Figure 3.6-25

M-155, Sh.1, Rev. L; Sh. 2, Rev. J
M-161, Sh. 1, Rev. L; Sh. 2, Rc.. L

Bk. No. Dwgs Reviewed CodeIII Target
B80 M-155 Sh. 1 & 2 D None X

B65B H-155 Sh.1 & 2 D None X
|

D65A M-155 Sh.1 & 2 D None X

* B40 M-161 Sh.1 & 2 E ICC39CA-2" X

B20B M-161 Sh.1 & 2 D None X

B20A M-161 Sh.1 & 2 D None X

BSA N-161 Sh.1 & 2 D None X

III odes Representing Summary of ReviewC

(Jet Impingement Only):

D. The zone of influence is not nearby to any CCW line
E. Pipe break causes direct jet impingement on CCW

line(s).
F. CCW line(s) in vicinity has larger diameter

Break location recently eliminated*

A.2-4
(11940)

. .



.

,

. APPENDIX A-2 (Cont)
,

Plant Design (Cont)

Acceptability
Areas Reviewed
FCr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments _ _

Tes No

CCW System Inside 2. Hfgh Energy Line: 1FWO3DB-16" (Main Feedwater)

Containment - Jet References: FSAR Figure 3.6-26
Impingement (Cont) it-156, Sh. ' 1, Rev. K; Sh. 2, Rev. J

M-162, Sh.1, Rev. L

Bk. No. Dwgs Reviewed Code Target
B100 M-156 Sh.1 & 2 0 None X

885B M-156 Sh.1 & 2 0 None X

885A H-156 Sh. 1 & 2 E 1CC54AB-2" X

* B55A M-162 Sh.1 & 2 D None' X

d300 11-162 Sh.1 & 2 D None X

030A M-162 Sh.1 & 2 D None X

BSA M-162 Sh.1 & 2 D None X

-

A.2-5
(11940)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

For Rdequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 3. High Energy Line: 1FWO3DC-16" (Main Feedwater)
Containment - Jet References: FSAR Figure 3.6-27
Iopingement (Cont) M-156 Sh.1, Rev. K; Sh. ?, Rev. J

H-163 Sh.1, Rev. N
M-157 Sh.1, Rev. N; Sh. 2, Rev. L

Bk. No. Dwgs Reviewed Code Target |
B5 H-156 Sh.1 & 2 D None X i

| B40A H-157 Sh.1 & 2 E ICC54AB-2" X

M-156 Sh.1 & 2
B40B M-157 Sh.1 & 2 D None X

H-156 Sh. 1 & 2
* B80A 11-163 Sh.1 & 2 D None X |

'

* B80B M-163 Sh. 1 & 2 E 1CC39CC-2" X

B110A M-163 Sh.1 & 2 E 1CC53AC-3/4" X

ICC38FC-3" X

1CC39BC-2" X

ICC39AC-6' X
,

ICC50AC-3" X

B115 M-163 Sh.1 & 2 D None X

A.2-6
(11940)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Acceptaollity
Areas Reviewed
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

,

CCW System Inside 4. High Energy Line: 1FWO3DD-16"(Main Feedwater)
Contairwent - Jet References: FSAR Figure 3.6-28
Irpingement (Cont) M-155 Sh.1, Rev. L; Sh. 2, Rev. J

M-158 Sh.1, Rev. M; Sh. 2, Rev. K
H-161 Sh.1, Rev. L
M-164 Sh.1, Rev. L

Bk. No. Dwgs Reviewed Code Target
85 M-155 Sh.1 & 2 D--- None X

B35A M-150 Sh.1 & 2 E ICC54AA-2" X

835B M-155 Sh.1 & 2 E 1CC54BA-4" X
'

B80A H-164 Sh.1 D None X

895A M-164 Sh.1 D None X

B958 H-164 Sh.1 D None X

B110A M-164 Sh.1 D None X

31100 H-164 Sh. 1 D None X

B110 H-164 Sh. I D None X

5. High Energy Line: IFW87CA-6" (Aux. Feedwater)
References: FSAR iigure 3.6-28a

M-155 Sh.1, Rev. L; Sh. 2, Rev. J

Bk. No. Dwgs. Reviewed Code Target
B155 H-155 Sh.1 & 2 F None X

B120B M-155 Sh.1 & 2 D None X

B120A M-155 Sh.1 & 2 D None X

B5B Above Elev. 412' D None X

BSA Above Elev. 412' D None X

A.2-7
(11940)
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APPENDIX A-2-(Cont)

Plant Design (Cont)~

Acceptabi11ty
Areas Reviewed
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 6. High Energy Line: 1FW87CB-6" (Aux. Feedwater)

Containment - Jet References: FSAR Figure 3.6-28b
M-156 Sh.1, Rev. K; Sh. 2, Rev. Jimpingement (Cont) M-162 Sh. 2 Rev. L
M-166 Sh.1, rev. K.

Bk. No. Dwgs Reviewed Code Target
B155 M-156 Sh.1 8 2 0 None X

D100 H-156 Sh.1 D None X

M-162 Sh.1
H-166 Sh.1

B10A M-156 Sh.1 D None X

H-162 Sh.1
M-166 Sh. 1

BSB H-156 Sh.1 D None X

M-162 Sh.1
M-166 Sh.1

BSA M-156 Sh.1 D None X

M-162 Sh.1
M-166 Sh.1

A.2-8
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APPENDIX A-2 (Cent)

Plant Design (Cont)

Acceptab1Iity
Areas Reviewed
Fcr Ad:quacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 7. High Energy Line: IFW87CC-6" (Aux. Feedwater)
Containment - Jet References: FSAR Figure 3.6-28c
Irpingetrent (Cont) M-156 Sh.1, Rev. K; Sh. 2, Rev. J |

'

M-162 Sh.1, Rev. L
M-166 Sh.1, Rev. K
fi-167 Sh.1, Rev. P

|
Bk. No. Dwgs Reviewed Code Target
B185 M-156 Sh.1 & 2 D None X

| 810B Il-162, M-166, M-167 0 None X

|
( All Sheet 1)

|
810A M-162, M-166, M-167 D Hone X

( All Sheet 1)
B5B M-162, M-166, M-167 D None X

( All Sheet 1)
BSA H-162, M-166,11-167 D None X

( All Sheet 1)

8. High Energy Line: IFW87CD-6" (Aux. Fet. dater)
References: FSAR Figure 3.6-20d

M-155 Sh.1, Rev. L; Sh. 2, Rev. J.
M-161 Sh.1 Rev. L

Bk. No. Dwgs Reviewed Code Target
B150 Il-155 Sh.1 & 2 D None X

B1208 M-155 Sh.1 & 2 D None X*

B120A M-155 Sh.1 & 2 D None X

B110B 11-161 Sh.1 D None X

B110A H-161 Sh. 1 D None X

A.2-9
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' APPENDIX A-2-(Cont)'

Plant Design (Cont)

AcceptabilTfy
Areas Reviewed
Fer Ad:quacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 9. High Energy Line: 1HS01 AA-30.25" (Main Steam Line A)
References: FSAR Figure 3.6-29

Containment - Jet M-155 Sh.1, Rev. L; Sh. 2, Rev. KImpinge,ent (Cont)

Bk. No. Dwgs Reviewed Code Target
C8A M-155 Sh.1 & 2 D None X

08 M-155 Sh.1 & 2 D None X

C7 M-155 Sh.1 & 2 D None X

C4 Above Elev. 440' D None X

C3 Above Elev. 440' D None X

C2 Above Elcy. 440' D None X

C1 Above Eley. 440' D None X

10. High Energy Line: IMS01 AB-30.25" (Main Steam Line B)
References: FSAR Figure 3.6-30

M-156 Sh.1 ; Rev. K; Sh. 2, Rev. J.

Bk. No. Dwgs Reviewed Code Target
024 M156 Sh.1 & 2 U--- Hone X

C23 11156 Sh.1 & 2 0 None X

C20 Above Elev. 440' D None X

C19 Above Elev. 440' D None X

C18 Above Elev. 440' D None X

C17 Above Eley. 440' D None X

A.2-10
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Acceptability
Areas Reviewed
Fcr Adenuacy Acceptance Criteria Procedures / Documents Reviewed and Comments Tes No

CCW System Inside 11. High Energy Line: 1HS01 AC-3G.'5" (Main Steam Line C)

Containment - Jet References: FSAR Figure 3.6-31
Impingement (Cont) M-156 Sh.1, Rev. K: Sh. 2, Rev. J.

Bk. No. Dwgs Reviewed Code Ta rget -

C32A M-156 Sh.1 & 2 D None X

C32 M-156 Sh.1 & 2 D None X

C31 M-156 Sh.1 & 2 D None X

C28 Above Elev. 440' D Hone X

C27 Above Elev. 440' D None X

C25X Above Elev. 440' D None X

C25 Above Elev. 440' D Hone X

12. High Energy Line: IMS01AD-30.25" (Main Steam Line D)
References: FSAR Figure 3.6-32

M-155 Sh.1, Rev. L; Sh. 2, Rev. J

Bk. No. Dwgs Reviewed Code Ta rget
C16A H-155 Sh.1 & 2 D None X

C16 M-155 Sh.1 & 2 D Hone X

C15 M-155 Sh.1 & 2 D None X

C12 Above Elev. 440' D None X

Cll Above Elev. 440' D None X

C9X Above Eley. 440' D None X

i C9 Above Eley. 440' D None X

i

A.2-ll
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed
Acceptabili ty

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 13. High Energy Line: 1RC21BA-8", IRC21 AA-8" (Reactor

Containment - Jet Coolant Bypass)
Impingement (Cont) References: FSAR Figure 3.6-33

M-155 Sh.1, Rev. L; Sh. 2, Rev. J.

Bk. No. Dwgs Reviewed Code Ta rget
B1 M-155 Sh.1 & 2 U--- None X

B2 M-155 Sh.1 & 2 D None X

B3 M-155 Sh.1 & 2 D None X

B4 M-155 Sh.1 & 2 D None X

85 M-155 Sh.1 & 2 D None X

! B6 M-155 Sh.1 & 2 D None X

14. High Energy Line: 1RC21BB-8", IRC21 AB-8" (Reactor
Coolant Bypass)

i References: FSAR Figure 3.6-34
M-156 Sh.1, Rev. K; Sh. 2, Rev. J

Bk. No. Dwgs Reviewed Code Ta rget
i B1 M-156 Sh.1 & 2 D None X

! B2 M-1F6 Sh.1 & 2 0 None X

83 M-156 Sh.1 & 2 D None X

84 M-156 .' h. 1 & 2 0 None X

2 B5 M-156 Sh.1 & 2 D None X
1 B6 M-156 Sh.1 & 2 D None X
i

I

i

' A.2-12
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptabfifty

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Co snents Yes No

CCW System Inside 15. High Energy Line: 1RC21AC-8", IRC21BC-8" (Reactor
,

Containment - Jet Coolant Bypaes) 1

Icpingement (Cont) References: FSAR Figure 3.6-35
M-157 Sh. 1, Rev. N; Sh. 2, Rev. L. ,

i
!

Bk. No. Dwgs Reviewed Code Target
B1 M-157 Sh. 1 & 2 D None X

B2 M-157 Sh.1 & 2 0 None X

B3 H-157 Sh.1 & 2 D None X

B4 M-157 Sh.1 & 2 D None X

B5 M-157 Sh.1 & 2 D None X

B6 M-157 Sh.1 & 2 D None X

16. High Energy Line: 1RC21 AD-8", IRC21BD-8" (Reactor
Coolant Bypass)

References: FSAR Figure 3.6-36
M-157 Sh.1, Rev. N; Sh. 2, Rev. L

Bk. No. Dwgs Reviewed Code Target
81 M-157 Sh.1 & 2 D None X

B2 M-157 Sh.1 & 2 D None X

B3 M-157 Sh.1 & 2 D None X

B4 11-157 Sh.1 & 2 D None X

BS it-157 Sh.1 & 2 D None X

B6 H-157 Sh.1 & 2 D done X

A.2-13
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APPENDIX A-2 (Cont)

Plant Design (Cont)
| .

Areas Reviewed Acceptabi1 f ty
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 17. High Energy Line: 1 RC 29AA-10" , 1 S I O5DA-6" ,- I S IO9BA-6"

Containment - Jet ISI47AA-2" (Safety Injection),
Impingement (Cont) References: FSAR Figure 3.6-39 ;

M-155 Sh.1, Rev. L; Sh. 2, Rev. J
11-161 Sh.1, Rev. L'

M-165 Sh.1, Rev. L; Sh. 2, Rev. K

Bk. No. Dwgs Reviewed. Code Target
81 H-155 Sh.1 & 2 D None X

BI S M-155 Sh.1 & 2 E ICC39CA-2" X

830 M-155 Sh.1 & 2 D None X

B70A M-165 Sh.1 & 2 D None 'X
B708 it-165 Sh.1 & 2 D None X

Bli0 Above Eley, 412' D None X

B183 H-165 Sh.1 & 2 E 1CC50AA-3" X

B175B M-165 Sh.1 & 2 D None X

B175A M-165 Sh. 1 & 2 D None X

* B103 M-165 Sh.1 & 2 F 1CC380-4" X

ICC50C-6" X

ICC50B-4" X

B179 f1-165 Sh.1 & 2 D None X

A.2-14
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Plant Design (Cent)

Acc:ptability
Areas Reviewed
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

.

CCW System Inside 18. High Energy Line: 1RC29AB-10", ISIO9BB-10",
ISI47AB-2", 1SIO5DB-6",

Containment - Jet (Safety Injection)Impingement (Cont) '

References: FSAR Figure 3.6-40
M-156 Sh.1, Rev. K; Sh. 2, Rev. J ,

'H-166 Sh.1, Rev. K
e

Bk. No. Dwgs Reviewed Code Target
B5 M-156 Sh.1 & 2 D None X

B160A H-156 Sh.1 & 2 D None X

B160B M-156 Sh.1 & 2 D None X

B35 M-156 Sh.1 & 2 D None X

B275 M-166 Sh.1 D None X

B115 Above Elev. 412' D None X

B100 M-166 Sh.1 F 1CC508-4" X

1CC380-4" X
,

19. High Energy Line: 1 RC29AC-10", 1 SI050C-6" ,
1SIO9BC-10", 1SI47AC-2"
(Safety Injection)

References: FSAR Figure 3.6-41
M-157 Sh.1, Rev N; Sh. 2, Rev. L
M-167 Sh.1, Rev. P

Bk. No. Dwgs Reviewed Code Target
B468 M-157 Sh. i & 2 D None X

B495 M-157 Sh.1 & 2 D None X

B465A&B M-157 Sh. 1 & 2 D None X

B580 M-157 Sh.1 F 1CC54AB-4" X

B540B M-167 Sh.1 D None X

B540A M-167 Sh. 1 D None X

B564 M-167 Sh.1 F 1CC50B-4" X

ICC380-4" X

ICC05C-3" X

1 CC03E-3" X

B570 Above Elev. 412' D None X

A. 2-15
(11940)

_



APPENDIX A-2 (C:nt)

Plant Design (Cont)

Acceptability
Areas Reviewed
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 20. High Energy Line: 1 RC 29AD-10" , 15 I 0500-6" , 15 I 0980-10"
ISI47AC-2" (Safety Injection)Containment - Jet

Irpingement (Cont) References: FSAR Figure 3.6-42
M-158 Sh.1, Rev. M; Sh. 2, Rev. K
M-168 Sh.1, Rev. L
M-194 Rev. B

Bk. No. Dwgs Reviewed Code Target
8625 M-158 Sh.1 8 2 D None X

,

B655 M-158 Sh.1 8 2 D None X

B560B M-158 Sh.1 & 2 E 1CC548B-4" X

ICCEIA-3" X

B560A H-158 Sh. 1 8 2 D None X

B750B M-194 Rev. B D None X

B728 M-168 Sh. 1 D None X

B740 Above Eley. 412' D None X

' ~
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APPENDIX A-2 (C' int)

Plant Design (Cont)

Areas Reviewed Acceptability

Fer Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Outside
CCtainment - Pipe
Whip and Jet Impinge-
ment

PB-233-1, Rev. N*
Lind No.

' O CC 2:3-1-1/2" Lines not damaged Reviewed postulated HELB locations and found no X

0 CC 278-1-1/2" effects on CCW system piping

PB-239-1 Rev. S
PB-239-2 Rev. E

, M-308 Sh.1, Rev. M

Line No.

,1 CC 07AA-6" Lines not damaged Reviewed postulated HELB locations A114, A115, A116, X

1 CC 06DA-6" A123, A129, A130, A131, A132 and found no effects on
1 CC 06C-3" CCW system piping
1 CC 078-3"

,1 CC 07AB-6"
' 1 CC 48AB-3/4"

* All "PB" drawings were transmitted under cover of S&L letter dated 6/6/84

A.2-17
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APPENDIX A-2 (C:nt)

Plant Design (Cont)

Acceptability
Are:s Reviewed
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System outside
Containment - Pipe
Whip and Jet Impinge-
ment (Cont)

PB-242-1, Rev. M
M-304 Sh. 1, Rev. M
M-345 Sh. 1, Rev. N
Lin? N3.

1 CC 05E-8" Lines not damaged Reviewed postulated HELB location A133 and found no X

1 CC 03C-8" effects on CCW system piping
1 CC 05D-3"

, 1 CC 54F-4* ,

!

PB-241-2 Rev. D

I No CCW piping on this drawing X

:

4

'!

.

1
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Outside
Containment - Pipe +

Whip and Jet Impinge-
ment (Cont)

P8-243-4, Rev. E
PB-243-6, Rev. L
M-311 Sh.1, Rev. R
M-345 Sh. 1, Rev. N
LidJ No.

1 CC 06DA-6" Lines not damaged Reviewed postulated HELB locations A103, A104, A105, X ,

1 CC 07AA-6" A141 and A142 and found no effects on CCW system
1 CC 38A-6" piping
1 CC 03E-3"
1 CC 058A-3"
1 CC J4A-3/4"
1 CC 85A-3/4"
1 CC 66AA-1/2"
1 CC 66CA-1/2"

P8-263-1 Rev. H

No CCW piping on this drawin9 X

PB-361 -1, Rev. K

No CCW piping on this drawin9 X

.

A.2-19
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APPENDIX A-2 (Cont)

Plant Design (Cont)
f

Acceptability
Areas Reviewed
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Dutside
Containment - Pipe
Whip cnd Jet Impinge-
ment (Cont)

_

P8-244-2, Rev E

XNo CCW piping on this drawing

M-249 Sh. 1, Rev. N
M-321 Sh. 1, Rev. K

XNo CCW piping on these drawings
i

PB-255-1, Rev. R Lines not damaged Reviewed postulated HELB location A006 and found no X

i Line No. effects on CCW system piping

1 CC 09A-1"
2 CC 03A-1"-

1 CC 08AA-1"
1 CC 08AB-1"
1 CC 08AC-1"
1 CC 088-2"

,

i 1 CC 0458-1"
1 CC 068-1"

i 2 CC 06EC-1"
1 CC 045A-3/4"
1 CC 06EA-1"
1 CC OGEB-1"'

,

1 A.2-20
j (11940)
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' APPENDIX A-2 (Cont)

Plant Design (Cont)

Acceptability
Areas Reviewed
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes - No

CCW System Outside
Containment - Pipe
Whip & Jet Impinge-
ment (Cont )

PB-M-210-2, Rev. H
R-329, Sh 1, Rev. L
M-335, Sh 1, Rev. K
Line No.

1 CC 33A-6" 2 CC 33A-6" Lines not damaged Reviewed postulated HELB locations A001, A002, A003, X

1 CC 31B-8" 2 CC 318-8" A004, & A005 and found no effects on CCW system piping.
1 CC 359-8" 2 CC 358-8"
1 CC D7A-4" 2 CC 07A-4"
1 CC 35A-6" ----------

1 CC 36A-4" 2 CC 36A-4"
1 CC 32A-2" 2 CC 32A-2"
1 CC 37A-2" 2 CC 37A-2"

1 CC 34AA-3/4" 2 CC 34AA-3/4"
1 CC 34A8-3/4" 2 CC 34AB-3/4"
1 CC 34AC-3/4" 2 CC 34AC-3/4"
1 CC 34B-3/4" 2 CC 34B-3/4"

A.2-21

(11943)
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APPEM)IX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptab111ty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Conments Yes No

CCW System Outside
Containment - Pipe
Whip 4 Jet Impinge-
ment (Cont)

PS-213-1, Rev. N

No CCW lines on this drawing X

M-224-1, Rev. R
Line No. .

1 CC 22A-2" Line not damaged Reviewed postulated HELB location A107 and found no X

1 CC 204-2" ef fects on CCW system piping.
1 CC 17A-3"
2 CC 20A-2"
2 CC 22A-2"
2 CC 17A-3"
2 CC 19AA-3/4"

(Not2: While other CCW
lines cre shown on this
drawing, they are all
loccted outside of the
positive displacement
charging pump room.)

A.2-22
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APPEleIX A-2 (Cont) '-

Plant Design (Cont)

Areat Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Countents Yes No

CCW System Outside
Containment - Pipe
l#tip & Jet Impinge-
ment (Cont)

PS-225-1, Rev. R

No CCW I fnes on this drawing in the centrifugal charging pump room. X

PS-227-1, Rev. M

No CCW lines on this drawing X

! PS-M-228-2, Rev. M
M-342, Sh. 1, Rev. P

,

M-309, Sh. 1, Rev. P
M-228, Sh. 1, Rev. S

!

Line No.
|

1 CC 088-2" Lines not damaged Reviewed postulated HELB locationa A148 & A149 and X

1 CC 13AA-4" found no effects on CCW system piping.
1 CC 13AB-4"

| 2 CC 13AA-4"
2 CC 13AB-4"

|

)
A.2-23

(1194s)
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APPENDIX A-2 (Cont)
-

.

Plant Design (Cont)

AcceptaD111ty
Areas Reviewed
F r Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Outside
Containment - Pipe
Whip & Jet Impinge-
ment (Cont)

P8-229-1, Rev. R
PB-229-2, Rev. K
PB-229-5, Rev. E
M-309, Sh. 1, Rev. P
M-342, Sh. 1, Rev P
Line No.

1 CC 13AA-4" Lines not damaged Reviewed postulated HELB locations A100 & A102 (PB-229-2) X
1 CC 13A8-4" and found no effects on CCW system piping
1 CC 59A-16"
1 CC 03A-16" Reviewed postulated HELB locations A109 & A136 (PB-229-1)
1 CC 088-2" and found no effects on CCW system piping
1 CC 05G-16"
1 CC 038-12" Reviewed postulated HELB locations Alli & A147 and found
1 CC 05H-10" no effects on CCW system piping

P8-231-1, Rev. M
M-343, Sh.1, Rev N

No CCW lines on this drawing X

,

A.2-24
(11940)



' APPENDIX A-2 (Cont)

Plant Design (Cont)

AcceptaD111ty
Areas Revfewed
F:r Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

MEL8 inside Essential systems remain IDR team performed analysis using P&ID M-65 sheets X

Containment functional from the 1, 2, 3, a 4 (Revs. AA, W, Z & AE, respectively) and
effects of MELB on and pertinent piping drawings.
by CCW system.

Does not affect any The essential components of the CCW system inside X

essential portion of containment consist only of the piping pressure
CCW system, boundary. The MELB effects on the CCW piping by,

;

i other system moderate energy cracks is nil, because
the crack's environmental effects, spray and flooding

4

could not damage the CCW piping. The MELB effects by
the CCW system on itself are accounted for by various4

low flow alarms and low surge tank level alarm and
CCW pump trip.

i

|

\
*

!

i
-

1

1

1

I

i

A.2-25
-
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APPENDIX B-1

IDENTIFICATION /IWLEENTATION OF COMMITENTS AND CRITERIA

Plant Design

Acceptant 11ty

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No
_

HELB Inside Containment - Pipe Whip

Essential systems must be protected SSL " Analytical Procedures for Meeting Separation and High/ Moderate X

from pipe whip associated with high Energy Line Rupture Criteria" 9/26/75 ,

energy ifne break (NELB) at possible
break locations (FSAR 3.6)* SSL " Jet Impingement Summary Documentation Report" Byron /Braidwood

P,cport BB-J1-01, Rev. 0 3/9/84

S&L " Verification of High Energy Line Break Design Approach for det
Impingement Effects on Safe Shutdown Equipment" Calc. No.
3C8-1083-001, Rev.1, 3/23/84

S&L Project Instruction PI-BB-38, Rev. O, " Pipe Whip Restraint
Analysis, Design, and Review"

Westinghouse (W) Standard Information Package (SIP)/10-1,
Section 3-1 "P~rotection and Separation of Safety Class
Equipment" dated 3/78

W Systems Standard 1.12 " System Standard Design Criteria-
NSSS Layout Guidelines" dated 10/19/71

W Systems Standard STD-DES-4L-RFS-4L21 "NSSS Piping layout Criteria
for Standard Four Loop Plants" dated 3/71

* The Byron FSAR couaitment is to full complaince with the Giambuso letter of 12/72 and also to compliance to the extent
possible and practical with the O' Leary letter of 7/73 and the subsequent Branch Technical Positions APCSB 3-1 and MEB 3-1
as to the degree of protection afforded, the various acceptable neans of protection and the mechanism of calculation of
potential effects (FSAR 3.6.1.1.2).

B .1 -1
(11953)
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.APPE WIX B-1 (Cont)

Plant Design (Cont)

Acceptab111ty

FSAR/ Licensing Comunitment Covered By Design Document / Requirement res no

HEL8 Inside Containment - Jet Impingment

Essential systems are designed to out of the over 140 cases of high energy jets examined,1 case X

remain functional against the effects has been found where a significant high energy jet appears to
cf postulated rupture in high energy directly impact on ESW system lines inside containment. This jet ,

etc. may result in an ESW pipe rupture. The specific high energy ifne
rupture and impacted ESW line are identified in Appendix B-2.

Note: FSAR Table 3.6-3 identifies An Observation Report has been issued,
the ESWS as an essential system.

;

(11950)
i



1APPENDIX B-1 (Cont)

Plant Design (Cont)

AcceptabHfty
res =

FSAR/ Licensing Commitment Covered By Design Document / Requirement

ELB/ELB Outside Containment

Esser.tf al systems must be protected S&L " Analytical Procedures for Meeting Separation and High/ Moderate X

from piping failures associated Energy Line Rupture Criteria" 9/26/75
t;ith high and moderate energy
line breaks (HELB/MELB) at pos- S&L " Jet Impingement Susunary Documentation Report" Byron /B: aidwood

sib 10 break locations (FSAR 3.6) Report BB-J1-01, Rev. O, 3/9/84

S&L " Verification of High Energy Line Break Design Approach for Jet.
Impingement Effects on Safe Shutdown Equipnerit"
Calc. No. 3C8-1083-001, Rev.1, 3/23/84

S&L " Survey of Aux. Building High Energy Line Breaks" Calc. No.
3C8-1181-001, Rev. O,12/21/81

S&L Project Instruction PI-BB-38, Rev. O, " Pipe Whip Restraint
Analysis, Design, and Review"

Westinghouse (W) Standard Information Package (SIP)/10-1,
Section 3-1 "P~rotection and Separation of Safety Class
Equipment" dated 3/78

W Systems Standard 1.12 " System Standard Design Criteria-NSSS Layout
Guidelines" dated 10/19/71

}i Systems Standard STD-DES-4L-RFS-4L21 "NSSS Piping Layout Criteria
for Standard Four Loop Plants" dated 3/71

B .1 -3

(11950)
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APPENDIX B-2

DESIGN ADEQUACY

Plant Design

Areas Reviewed Acceptaoi li ty

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Inside Does not affect any es- Reviewed each break location on high energy lines inside
Containment - Jet sential portion of ESW containment for jet impingement effects on ESW system
Impingement system piping

1. High Energy Line: 1FWO30A-16" (Main Feedwater)
References: FSAR Figure 3.6-25

M-155, Sh. 1, Rev. L; Sh. 2, Rev. J
M-161, Sh.1, Rev. L; Sh. 2, Rev. L

Bk. No. Dwgs Reviewed CodeII) Target
BB0 M-155 Sh.1 & 2 0 None X

B658 M-155 Sh.1 & 2 D None X

B65A M-155 Sh.1 & 2 D None X

* B40 M-161 Sh.1 & 2 D None X

B20B M-161 Sh.1 & 2 D None X
B2DA M-161 Sh.1 & 2 D None X

BSA M-161 Sh.1 & 2 D None X

II) Codes Representing Sumary of Review (Jet
Impingement Only):

D. The zone of influence is not nearby to any ESW line
E. Pipe break causes direct jet impingement on ESW

line(s).
F. ESW line(s) in vicinity has larger diameter
* Break location recently eliminated

.

B.2-1
(11950)
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Plant Design (Cont)

Areas Reviewed Acceptabf_1ffy
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comuments res no

ESW System Inside 2. High Energy Line: 1FWO308-16" (Main Feedwater)
Contalement - Jet References: FSAR Figure 3.6-26
Impingement (Cont) M-156 Sh.1. Rev. K; Sh. 2, Rev. J

M-162 Sh.1. Rev. L

Bk. No. Dwgs Reviewed Code Target
8100 M-156 Sh. 1 & 2 D None X

8858 M-156 Sh. 1 & 2 D None X

885A M-156 Sh.1 & 2 D None X

* B5SA M-162 Sh.1 & 2 D None X

8308 M-162 Sh.1 & 2 D None X

830A M-162 Sh. 1 & 2 D None X

BSA M-162 Sh.1 & 2 D None X

3. High Energy Line: IFWO30C-16" (Main Feedwater)
References: FSAR Figure 3.6-27

M-156 Sh.1, Rev. K; Sh. 2, Rev. J
M-163 Sh.1 Rev. N
M-157 Sh.1, Rev. N; Sh. 2, Rev. L

Sc. No. Dwgs Reviewed Code Target
85 M-156 Sh.1 & 2 D Ncne X
8404 M-157 Sh.1 & 2 E ISX094Q-4' X

M-156 Sh.1 & 2
* 8804 M-163 Sh.1 & 2 D ISX07EA-14" X |

* 8808 M-163 Sh.1 & 2 D ISX07EA-14" X
* B105A M-163 Sh.1 & 2 D ISX07EA-14" X !

B110A M-163 Sh.1 & 2 D ISX07EA-14" X
B115 M-163 Sh.1 & 2 D ISX07EA-14" X

t

B.2-2
(1195o)
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APPE WIX 8-2 (Cont)

Plant Design (Cont)

Acceptabi1Ity
Areas nev(ewed
For fi ;_m y Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Inside 4. High Energy Line: 1FWO3DD-16" (Main Feedwater)
Containment - Jet References: FSAR Figure 3.6-28
Impingement (Cont) M-155 sh.1. Rev. L; Sh. 2. Rev. J

M-158 Sh.1. Rev. M; Sh. 2, Rev. K
&l61 Sh.1. Rev. L
M-164 Sh.1, Rev. L

8k. No. Dwqs Reviewed Code Target

85 M '55 Sh. 1 & 2 D None X

835A M-155 Sh.1 & 2 D None X

M-158 Sh.1 & 2
8358 M-155 Sh.1 & 2 D None X

* 8804 H-164 Sh.1 D None X

* 895A M-164 Sh.1 D None X

* 8958 M-164 Sh.1 D None X

* 81104 M-164 Sh. 1 D None X

81D08 M-164 Sh.1 D None X

Bi1D H-164 Sh. 1 D None X

5. High Energy Line: 1FW87CA-6" ( Aux. Feedwater)
References: FSAR Figure 3.6-28a

M-155 Sh.1. Rev. L; Sh. 2, Rev. J

8k. No. Dwgs Reviewed Code Target
5155 M-155 Sh. 1 5 2 F None X

81208 M-155 Sh.1 & 2 D None X

* 8120A M-155 Sh.1 & 2 D None X

B58 Above Elev. 412' D None X

854 Above Elev. 412' D None X

(1155o)

_ - _.



_ _ _ _ _ _ _ _ - _ . _ _ __ . _ _ - _

Plant Design (Cont)

Acceptability
Anes Reviewed
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes no

ESW System Inside 6. High Energy Line: 1FW87C8-6" (Aux. Feedwater)
Centafssent - Jet References: FSAR Figure 3.6-2fb
Impingement (Cont) M-156 Sh.1 Rev. K; Sh. 2, Rev. J

M-162 Sh.1 Rev. L
M-166 Sh.1, Rev. K.

Bk. No. Dwgs Reviewed Ccde Target

8155 M-156 Sh. 1 5 2 F None X

B108 M-156 Sh.1 D None X

M-162 Sh.1
M-166 Sh.1

8104 M-156 Sh.1 D None X

M-162 Sh. 1
M-166 Sh. 1

858 M-156 Sh.1 D None X

M-162 Sh.1
M-166 Sh. 1

BSA H-156 Sh. 1 D None X

M-162 Sh.1
H-166 Sh. I

r

B.2-4
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APPEleIX 8-2 (Cont)

Plant Design (Cont)

Acceptab11Ity
Areas Reviewed
For m;rry Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Inside 7. High Energy Line: IFW87CC-6" (Aux. Feedwater)
Containment - Jet References: FSAR Figure 3.6-28c
Impingement (Cont) M-156 Sh. 1, Rev. K; Sh. 2, Rev. J

M-162 Sh. 1, Rev. L
M-166 Sh.1, Rev. K
M-167 Sh.1, Rev. P

Bk. No. Dwgs Reviewed Code Target
B185 M-156 Sh.1 & 2 D None X

B108 M-162 Sh.1 0 None X

M-166 Sh. 1
M-167 Sh. 1

B10A M-162 Sh. 1 D None X
'

M-166 Sh. 1
M-167 Sh. 1

B5B Above Elev. 412'* D None X

BSA Above Elev. 412' D None X

* ESW lines have not been routed above
Elevation 412' 0"

-

,

'

(11953) 8.2-5 ,
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Inside 8. High Energy Line: 1FW87CD-6" (Aux. Feedwater)
Containment - Jet References: FSAR Figure 3.6-28d
Impingement (Cont) M-155 Sh.1, Rev. L; Sh. ?, Rev. J.

M-161 Sh. 1, Rev. L

Bk. No. Dwgs Reviewed Code Target
8150 M-155 Sh.1 & 2 D None X

B120B M-155 Sh. 1 & 2 D None X

B120A M-155 Sh.1 & 2 D None X

B110B M-161 Sh.1 D None X

B110A M-161 Sh.1 D None X

B5A Above Elev. 412' D None X
,

9. High Energy Line: INS 01AA-30.25" (Main Steam)
References: FSAR Figure 3.6-29

M-155 Sh.1, Rev. L; Sh. 2, Rev. K

Sk. No. Dwgs Reviewed Code Target
C8A M-155 Sh.1 & 2 D None X

* C7 M-155 Sh. 1 & 2 D None X

C4 Above Elev. 440' D None X
C3 Above Eley. 440' D None X
C7 Above Elev. 440' D None X
Cl Above Elev. 440' D None X

B.2-6(11953) .
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptab111ty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Inside 10. High Energy Line: 1MS01AB-30.25" (Main Steam)
Centainment - Jet References: FSAR Figure 3.6-30
Irpingement (Cont) H-156 Sh. 1, Rev. K; Sh. 2, Rev. J.

Bk. No. Dwgs Reviewed Code Target

* C24 M156 Sh.1 & 2 D None X

C20 Above Elev. 440' D None X
i

| C19 Above Elev. 440' D None X

C18 Above Elev. 440' D None X

C17 Above Elev. 440' D None X

C24A H-156 Sh.1 & 2 D None X

11. High Energy Line: 1MS01 AC-30.25" (Main Steam)
References: FSAR Figure 3.6-31

H-156 Sh.1, Rev. K; Sh. 2, Rev. J.

Bk. No. Dwgs Reviewed Code Target
U 2A---- M-156 Sh.1 & 2 D None X

* C31 M-156 Sh.1 & 2 D None X

C28 Above Eley. 440' D None X

C27 Above Elev. 440' D None X

C25X Above Elev. 440' D None X

C25 Above Elev. 440' D lbne X

B.2-7
(11950)

. g q. .; os;:, a, %; 4
'

q _q y .g y p ,;-+- n (e., . . , , $;g; _,_ .. ;- _.7 .c :3,;; :x: ,.q : :y ;#;. . ; y ' - - 7 . - s
x- .w

.-; .,,

_- _

.~
. ;a . : ,.>

, .< _. i _; r.p r; m.. . :. . r .. a . . . w. - = : 9 s; , . . _: _ _-.



APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptan1:1ty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Consnents Yes No

ESW System Inside 12. High Energy Line: 1MS01AD-30.25" (Main Steam)
Containment - Jet References: FSAR Figure 3.6-32
Inpingement (Cont) H-155 Sh.1, Rev. L; Sh. 2, Rev. J

Bk. No. Dwgs Reviewed Code Target
C16A M-155 Sh. 1 & 2 D None X

* CIS 11-155 Sh.1 & 2 D None X

C12 Above Elev. 440' D None X

C11 Above Elev. 440' D None X

C9X Above Elev. 440' D None X

C9 Above Elev. 440' D None X

13. High Energy Line: 1RC21BA-8", IRC21AA-8" (Reactor
Coolant Bypass)

References: FSAR Figure 3.6-33
M-155 Sh.1, Rev. L; Sh. 2, Rev. J.

Bk. No. Dwgs Reviewed Code Target
81 M-155 Sh.1 & 2 D None X

B2 M-155 Sh.1 & 2 D None X

B3 M-155 Sh. 1 & 2 D None X

B4 M-155 Sh.1 & 2 D None X

B5 71-155 Sh.1 & 2 D None X

B6 tbl55 Sh.1 & 2 D None X

B.2-8
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APPE WIX B-2 (Cont) ~

l
| Plant Design (Cont)
|

Areas Reviewed AcceptaD111ty

| For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

|
| ESW System Inside 14. High Energy Line: 1RC21BB-8", IRC21AB-8" (Reactor
! Containment - Jet Coolant Bypass)

Impingement (Cont) References: FSAR Figure 3.6-34'

M-156 Sh.1, Rev. K; Sh. 2, Rev. J

Bk. No. Dwgs Reviewed Code Target
81 M-156 Sh.1 & 2 F None X

B2 M-156 Sh.1 & 2 D None X

83 M-156 Sh.1 & 2 D None X

84 M-156 Sh.1 & 2 D None X

85 M-156 Sh.1 & 2 D None X

B6 M-156 Sh.1 & 2 D None X

15. High Energy Line: 1RC21 AC-8", IRC218C-8" (Reactor
Coolant Bypass)

References: FSAR Figure 3.6-35
M-157 Sh.1, Rev. N; Sh. 2, Rev. L.

Bk. No. Dwgs Reviewed Code Target-
XB1 M-157 Sh.1 & 2 D None

B2 M-157 Sh.1 & 2 D None X
83 M-157 Sh. 1 & 2 D None X
84 M-157 Sh.1 & 2 D None X
85 M-157 Sh.1 & 2 D None X !

86 M-157 Sh.1 & 2 0 None X

B.2-9
(11950)
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptab1! sty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Coeunents Yes No

ESO System Inside 16. High Energy Line IRC21 AD-8", IRC21BD-8" (Reactor
Containssent - Jet Coolant Bypass)
Impingement (Cont) References: FSAh Figure 3.6-36

M-1E7 Sh. 1 Rev. N; Sh. 2, Rev. L

Bk. No. Dwgs Reviewed Code Target
31 M-157 Sh.1 & 2 D None X
B2 M-157 Sh.1 & 2 D None X

D3 M-157 Sh. 1 & 2 D None X
B4 M-157 Sh.1 & 2 D None X
B5 M-157 Sh.1 & 2 D None X
B6 M-157 Sh.1 & 2 D None X

17. High Energy Line: 1RC29AA-1D",15105DA-6", ISIO9BA-6"
ISI47AA-2" (Safety Injection)

References: FSAR Figure 3.6-39
M-155 Sh.1 Rev. L; Sh. 2, Rev. J
M-161 Sh. 1, Rev. L
M-165 Sh.1. Rev. L; Sh. 2, Rev. K

Bk. No. Dwgs Reviewed Code Ta rget
81 M-155 Sh. 1 & 2 F Mone X

BIS M-155 Sh.1 & 2 D None X
B3D M-155 Sh.1 & 2 D Ncne X
B7DA & B M-165 Sh. 1 & 2 D None X

B183 5165 Sh. 1 & 2 D None X

B183A W165 Sh.1 & 2 D None X

B1808 5165 Sh. 1 & 2 D None X,

8175A & B M-165 Sh.1 & 2 D None X

* BID 3 M-165 Sh. 1 & 2 D None X
B179 M-165 Sh. 1 & 2 D None X

B.2-1D
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APPE WIX S-2 (Cont)

Plant Desien (Cont)

Areas Newlemed AcceptaNv11ty
For Adequacy Acceptance Criteria Precedures/ Documents Revleued and Comments Yes No

E5W System Inside 18. Hi p Energy Line: 1 RC2948-10", 1510958-10", 15 !47AS-2"
Castainment - Jet 15!050s-6", (Safety Injection)

'Impingement (Cont) References: FSAR Figure 3.6-40
5156 Sh. 1 Rev. K; Sh. 2, new. J

5166 Sh. 1. Rev. K

Sk. No. Dwgs Reviewed Code Target
85 5156 Sh. 1 & 2 D None X
B20 5156 Sh. 1 & 2 D None X
B1604 4 8 5156 Sh.1 4 2 D None X

B35 5166 54. 1 D Ihne X
B115 Above Elev. 412' D Mone X
BIOS 5166 Sh.1 D None X

B1254 8 8 5156 Sh. I A 2 D None X

19. Miyi Energy Line: 1 RC234C-10* , 15 !050C-6* , 15 I O90C-10'
15147AC-?" (Safety Injection)

ineferences: FSAR Figure 3.6-41
5157 Sh. 1. Rev. M: Sh. 2 Rev. L
5167 Sh.1, Rev. P

Sk. No. Dugs Reviewed Code _ Target

| 8468 M-157 54.1 4 2 D None X
8480 5157 Sh.1 & 2 D Noe:e X

3495 M-157 Sh.1 & 2 D None X

8465A & E M-157 Sh.1 & 2 D None X
3500 5157 Sh. 1 D None X
35404 4 8 5167 Sh. 1 D None X
3564 5167 Sh. 1 D None X
B570 Above Elev. 412' D Ncne X

8.2-11
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Plant Besign (Cent)

MCceptaB13ItyAreas artfened
For h Aceptance Criteria Proceesres/ Documents Reviamed and Ceauments Yes us

E5W Systen Inside 20. Nip Energy Line: 1RC23hD-1 D* , 15 I05B0-6* , 15I0908-10"
Containment - Jet ISI47AC-2* (Safety Injection)
Espingement (Cent) References: FSAR Fipere 3.6-42

5158 Sh.1. Rev. M; Sh. 2. Rev. K
5168 Sh. 1 Rev. L
5194 Rev. B

Sk. No. Dogs Revleued Code Target
San W155 54. 1 5 2 F mone X

9640 5158 Sh.1 4 2 D None X

3655 W158 Sh. 1 4 2 D Ihne X

35608 5158 Sh.1 & 2 D Mone X

3%uA 5158 Sh.1 & 2 D Ilone X

375m 5194 Rev. 5 O Ilone X

8728 M-168 Sh.1 D Ilone X

5740 AtHwe Elev. 412' D home X

r

|

|

|

8.2-12 '
(1135e)
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|
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Plant Design (Cont)

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System .0utside
Containment - Pipe, Whip
& Jet hnpingement

P8-M-21b-?,Rev.H* /'
i

-

M-329 Sh. i, Rev. L
H-335 Sh. 1,.Rev. K

\ .* '

,s

No ESW pihing on these drawfogs- !' X
,

PB-213-1, Rev. N -

i XNo ESW piping,on this drawing
< t.-

2

M-224 (Sh.1 of 3), Rev. . A .
-

' >

1 ,
_

-,

No ESW piping on 'this drawing ir.': vicinity of HELB X
,

dPB-22 5-1, Rev. R
i M-306 Sh. 1, Rev. L '

D ne No.

1 SX 59BA-2". T' Line not damaged Reviewed postulated HELB location A108 and found no X

1 SX 58BA-2" effects on ESW system piping''

1 SX 88A-4" 4

!

1 SX 04EA-3"
! SX 48A-1.1/2" 'e
1 'SX 47A-1 1/2" '

L SX -05BA-3"
1 SX 05AB-1 1/2"
1 SX 04FB-1 1/2"

O All "PD" drawings transmitted under cover of S&L letter dated 6/6/84

B. 2-13
(11950)
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APPENDIX B-2 (C nt)-

Plant Design (Cont)

Areas Reviewed Acceptab111ty
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Outside
Containment - Pipe Whip
& Jat Impingem?nt (Cont)

PB-227-1, Rev. M

No ESW piping on this drawing X

PB-M-228-2, Rev. E
M-zza sh. 1, Rev. 5
Linn No.

1 SX SlAA-2" Lines not damaged Reviewed postulated HELB locations A148 and A149 and X

1 SX 50AA-2" found no effects on ESW system piping
1 SX 04DA-6"
1 SX 05CA-6"
1 SX 0400-6" '

1 SX 05CB-6"
1 SX 37AA-2"
1 SX 3BAA-2"

PB-229-1, Rev. R
PB-229-5, Rev. E
Li ne No. .

1 SX 040A-6" Lines not damaged Reviewed postulated HELB locations A109, Alli, A136, X

1 SX 0408-6" and A147 and found no effects on ESW system piping
1 SX 05CA-6"
1 SX 05CB-6"

B. 2-14
(11950)

.
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APPENDIX B-2 (Cont)

Piant Design (Cont)-

Areas Reviewed Acceptab111ty
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Outside
Containment - Pipe Whip
& J2t Impingement (Cont)

P8-229-2, Rev. K
M-309 Sh. 1, Rev. P
Line No.

1 SX 05CA-6" Lines not damaged Reviewed postulated HELB locations A100 & A102 and X
1 SX 05CB-6" found no unacceptable effects on ESW system piping
1 SX 0408-6"
1 SX 040A-6"
1 SX CIA-4"
1 SX 53AA-3"
1 SX 06AA-16"
1 SX 07GA-16"

PB-231 -1, Rev. M
M-343 Sh. 1, Rev. N
Lina No.

1 SX 38AB-2" Lines not damaged Reviewed postulated HELB locations A110, A150 and A106 X

1 SX 96AB-1-1/2" and found no effects on ESW system piping
1 SX 95A-2"
1 SX 05C8-6"
1 SX 0408-6"
1 SX 04EB-3"
1 SX 05BB-3"
1 SX 5988-2"
1 SX 58AB-2"
1 SX 05AC-2"
1 SX 04FC-2"

8.2-15
(11950)



_ - _
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APPENDIX B-2 (Cont)

:
- Plant Design (Cont)

- Areas Reviewed AcceptaD111 ty
. For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No
'

ESW System Outside
Containment - Pipe Whip
8 Jet Impingement (Cont)

PB-233-1, Rev. N

- No ESW piping on this drawing X

PB-239-1, Rev. S
PB-239-2, Rev. t
M-308 Sh. 1, Rev. M

No ESW piping on this drawing X

PB-242-1, Rev. M
M-304 Sh.1, Rev. M
M-345 Sh. 1, Rev. M
Line No.

1 SX 06AA-16" Lines not damaged Reviewed postulated HELB location A133 and found no X

1 SX 06AB-16" effects on ESW system piping
1 SX 07GB-16"
1 SX 07GA-16"
1 SX 27D8-10"
1 SX 26AA-10"
1 SX 27DA-10"
1 SX 26AB-10"

B.2-16
(11950)



APPENDIX B-2 (Cent)

Plant Design'(Cont)

Areas Reviewed ,

Acceptabf11ty
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

.

ESW System Outside
C;ntainment - Pipe Whip
& Jet Impingement (Cont)

PB-242-2 Rev. D

No ESW piping on this drawing X

PB-243-4, Rev. E
PB-243-6, Rev. L

,

M-311 Sh.1, Rev. R
M-345 Sh. 1, Rev. N
Line No.

1 SX 07GB-16" Lines not damaged Reviewed postulated HELB locations A103, A104, A105, X

1 SX 07GA-16" A141 and A142 and found no effects on ESW system piping
1 SX 06AB-16"1

1 SX 06AA-16"

| PB-244-2 Rev. E

i No ESW piping on this drawing X

M-249 Sh.1, Rev. N
j M-321 Sh.1, Rev. K
i Line No.

2 SX 26AA-10" Lines not damaged Reviewed postulated HELB locations A023, A024, A025, X
2 SX 26AB-10" A625 and A626 and found no effects on ESW system piping,

| 2 SX 27D8-10"
| 2 SX 27DA-10"
t

B . 2-17-

(11950)
'
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APPENDIX C-1

IDENTIFICATION /IMPLEENTATION OF COMMITENTS AND CRITERIA

Plant Design

Acceptability
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes- No

HELB/E LB Outside Containment

Essential systems must be S&L " Survey of Aux. Building High Energy Line Breaks", Calc. No. X

protected from piping failures 3C8-1181-001, Rev. O,12/21/81!

associated with high and moderate
energy line breaks (HELB/MELB) at Westinghouse (W) Standard Information Package (SIP)/10-1,
possible break locations Section 3-1 " Protection & Separation of Safety
(FSAR 3.6) Class Equipment" dated 3/78

W Systems Standard 1.12 " System Standard Design Criteria-
NSSS Layout Guidelines" dated 10/19/71

}l Systems Standard STD-DES-4L-RFS-4L21 "NSSS Piping Layout
Criteria for Standard Four Loop Plants" dated 3/71

S&L " Analytical Procedures for Meeting Separation and High/ Moderate
Energy Line Rupture Criteria" 9/26/75

S&L " Jet Impingement Sumary Documentation Report" Byron /Braidwood
Report BB-J1-01, Rev. O, 3/9/84

S&L " Verification of High Energy Line Break Design Approach for det
Impingement Effects on Safe Shutdown Equipment."
Calc. No. 3C8-1083-001, Rev.1, 3/23/84

S&L Project Instruction PI-BB-38, Rev. O, " Pipe Whip Restraint
Analysis, Design and Review"

C.1-1
(11910)



APPENDIX C-2

DC DISTRIBUTION SYSTEM

Plant Design

Areas Reviewed Acceptab111ty
Fcr Adequacy Acceptar.ce Criteria Procedures / Documents Reviewed and Connents Yes No

HELB Outside Contain- Does not affect any There are no high energy ifnes located in the areas of X

ment essential portion of the plant containing the Class IE dc system, i.e.;
Class IE de system Elevation 451' between columns 7.7-10 and L-Q

S&L drawings nos:

M-361 Sh. 22, Rev. A, Batt. Rm. I A
M-361 Sh. 27, Rev. B, Batt. Rm.1B

.

M-361 Sh. 21, Rev. F, Batt. Rm. 2A|

M-361 Sh. 26, Rev. A, Batt. Rm. 28

| MELB Outside Contain- Does not affect any There are no moderate energy lines located in the areas X

ment essential portion of of the plant containing the Class 1E dc system, i.e.;
Class 1E de system Elevation 451' between columns 7.7-10 and L-Q.

I

S&L drawing nos:

M-361 Sh. 22, Rev. A, Batt. Rm. l A
M-361 Sh. 27, Rev. B, Batt. Rm. 18
M-361 Sh. 21, Rev. F, Batt. Rra. 2A
M-361 Sh. 26, Rev. A, Batt. Rm. 2B

C.2-1
(11950)
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APPENDIX D-1

IDENTIFICATION /IMPLEENTATION OF COMMITENTS AND CRITERI A-

Electrical Layout

Acceptability
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

Design bases for electrical equip- The following drawings were reviewed to determine whether the X

ment for protection against common Byron design meets the licensing commitment concerning HELB.
; hazards - HELB (10CFR50, GDC 2,3,4) For details refer to Appendix D-2.
>
'

Electrical systems and components 1. 6E-0-3651 Rev. J 18. PB-242-1 Rev. M X

1mportant to safety shs!! be 2. 6E-0-3002 Rev. S 19. PB-243-4 Rev. E X

protected or designed to withstand 3. 6E-0-3004 Rev. D 20. PD-243-6 Rev. E X

the effects of common hazards 4. 6E-0-3304 Rev. AP 21. PB-244-2 Rev. E X

5. 6E-0-3305 Rev. BJ 22. PB-239-1 Rev. S X

6. 6E-0-3653 Rev. N 23. PB-239-2 Rev. E X

7. 6E-0-3031 Rev. Z 24. PB-255-1 Rev. R X

8. 6E-0-3032 Rev. S 25. H-252 Rev. Y X

9. 6E-0-3663 Rev. AE 26. M-249 Rev. N X

10. 6E-0-3664 Rev. V 27. PB-263-1 Rev. H X

11. 6E-0-3853 Rev. BD 28. PB-227-1 Rev. M X

12. PB-M-210-2 Rev. H 29. 6E-0-3311 Rev. AY X

13. PB-M-213-1 Rev. N 30. 6E-0-3311CT1 Rev. S X

14. PB-M-229-1 Rev. R 31. 6E-0-3311CT2 Rev. R X

15. PB-M-229-2 Rev. K 32. 6E-0-3355 Rev. Y X

16. PB-M-229-5 Rev. E 33. 6E-0-3011 Rev. L X

17. PB-N-228-2 Rev. E X

|

D.1-1
(11890)
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APPENDIX D-1 (Cont)

Plant Design

Acceptability
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

All essential systems are protected S&L memorandum " Analytical Procedures for Meeting Separation X

against loss of function resulting and liigh/ Moderate Energy Line Rupture Criteria," dated 9/26/75
from any pctential pipe break.

Breaks in high energy lines postu- S&L memorandum, " Analytical Procedures for Meeting Separation X
; lated at terminal ends and at a and High/ Moderate Energy Line Rupture Criteria," dated 9/26/75
[ minimum of two intermediate commits project to following Giambuso and O' Leary letter
~ locations. criteria.

i
I

!

!

:

F

>

|-

c

!

;

D.1-2
(11890)
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APPENDIX 0-2

DESIGN ADEQUACY

Electrical Layout

Areas Reviewed Acceptani i t ty

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

HELB Effccts on Electrical portions of Outside containment, the locations of essential cables
Electrical Components the CCW, ESW and de sys- and electrical components in ESW, CCW and de systems

tems and components im- were reviewed with respect to pipe break zones as
portant to safety shall indicated in FSAR Figures Q10.40-1 through -5. Inside ~:

be protected or designed containment, electrical cabling and components were
to withstand the effects not reviewed because a) there are no dc system cables /
of HELB including pipe components located inside containment and b) ESW and CCW
whip, jet impingement, electrical components inside containment are not essen-
and environmental ef- tial components. Review of environmental effects will be
fects without loss of covered by environmental qualification reviews of approp-
capability to perform riate equipment.
their safety functions.

References:
1. Byron-1 Fire Zone and Cables Computer Listing -

dated 5/22/84
2. FSAR Figures Q10.40-1 through -5

Associated
HELB Zones: 1 A, B Cable No. Equipment Drawing No.

No de, ESW, or CCW cables 6E-0-3651 Rev. J X

6E-0-3002 Rev. S >

PB-M-210-2 Rev. H
..

HELB Zones: 2A, B No dc, ESW, or CCW cables 6E-0-3004 Rev. D X

3A, B 6E-0-3304 Rev. AP
6E-0-3305 Rev. BJ
6E-0-3653 Rev. N
PB-M-213-1 Rev. N

D.2-1
(11890)



,
_ _ _ _ _ _ _ _ - - _ ___m_ _ , . _ , , , , .

:

f Electrical Layout (Cont)-
I-
j. Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

HELB Zones: 4A, 10A The cables listed are in the HELB zones. However, in X

all cases, cables are not impacted by a HELB-resultant
jet or pipe whip.

Cable No. Associated Equipment
ISX052 Valve ISXOl6A
ISX055 Valve ISX0168

.- ISX058 Valve ISX027A
[s ISXO61 Valve 1SX0278

.. ISX272 L.O. Aux. Pp 1NS-SX136
ISX278 L.O. Aux. Pp ISX01PA-C
ISX279 L.O. Aux. Pp ISX01PA-C
ISX280 L.O. Aux. Pp ISX01PA-C
1SX284 L.O. Aux. Pp ISX01PB-C
1SX285 L.O. Aux. Pp ISX01PB-C
1SX286 L.0. Aux. Pp ISX01PU-C

^ ISX304 L.0. Aux. Pp ISX01PB-C
ISX311 L.O. Aux. Pp ISX01PA-C
IVA164 ESW Cub. Cooler Div.11
lVA165 ESW Cub. Cooler Div.11
IVA166 ESW Cub. Cooler Div.11
IVA192 ESW Cub. Cooler Div.11

s IVA228 ESW Cub. Cooler Div.11
.

The drawings reviewed for HELB zones 4A and 10A
are as follows: 6E-0-3653 Rev. N

PB-M-229-1 Rev. R
PB-M-229-2 Rev. K
PB-M-229-5 Rev. E

| PB-M-228-2 Rev. E
I PB-242-1 Rev. M
!. PB-243-4 Rev. E

PB-243-6 Rev. E',f PD-744-2 Rev. E

D.2-2}--
(11890)
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APPENDIX D-2 (Cont)

Electrical Layout (Cont) 4

Areas Reviewed Acceptab111ty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Associated
Cable No. Equipment Drawing No.

HELB Zones: 5A, 8 No de, ESW, or CCW cables Ref. 1, Sh. 16 X

HEL3 Zones: 6A, 8 No de, ESW, or CCW cables Re f. 1, Sh. 17 X

HELB Zones: 7A, 8 No de, ESW, or CCW cables Ref.1, Sh.18 X

HELB Zones: 8A, 9A No de, ESW, or CCW cables PB-227-1, Rev. M X
6E-0-3311, Rev. AY
6E-0-3311CT1, Rev. S
6E-0-3311CT2, Rev. R

' 6E-0-3355, Rev. Y
6E-0-3011, Rev. L

HELB Zone: 11 A, B, C, D No dc, CCW, or CCW cables PB-239-1 Rev. S X

12A, B PB-239-2 Rev. E

D.2-3
(11890)
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'l
APPENDIX.D-2 (Cont)- |

|

I
Electrical Layout (Cont) |

,

Areas Reviewed
.

Acceptability
Fcr Adequacy Acceptance' Cri teria Procedures / Documents Reviewed and Comments Yes t% _

|
HELB Zone: 14 HELB Zone 14 as defined by FSAR Figure Q10.40-4 was X |

reduced by an area bordered by columns 11 and 12 and i
rows L and N.S. This reduced the amount of_ cables
needed to be analyzed and was achieved by reviewing
drawing PB-255-1. The following cables are within the
borders defined and are not impacted by a HELB-resultant,

| ,iet or pipe whip.
1

l Associated
Cable No. Equipment-

1CC067 MOV-CC9415
10C127 H0V-CC9473
ISX034 ESW Pump 1A
ISX290 Valve ISX169A
1VA111 ESW Cub. Cooler
100001 CCW Pump-1A
100019 .CCW Pump-common
ISX001 ESW Pump 1A
1CC041 MOV-CC685
1CC223 Alarm
ISX056 HS SX108
ISXD62 HS SX109
ISX247 Alarm
ISX435 SX-426
ISX457 YX-401

The drawings. reviewed for HELB Zone 14
are as follows: 6E-0-3663, Rev. AE

PB-255-1, Rev. R

D.2-4
(11890)

__
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APPENDIX D-2 (Cont)

Electrical Layout (Cont)

Areas Reviewed Acceptabil t ty

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Associated
Cable No. Equipment Drawing No.

|

HELB Zone: 15 No dc, CCW or ESW cables 6E-0-3031, Rev. Z X

6E-0-3032, Rev. S
6E-0-3663, Rev. AE
M-252, Rev. Y

HELB Zones: 16A, B, C No dc, CCW or ESW cables Ref. 1 X
,

6E-0-3664, Rev. V
|H-249, Rev. N

HELB Zones: 18A, B, C No dc, CCW or ESW cables Ref. 1 X

6E-0-3353, Rev. BD
PB-263-1, Rev. H

.

D.2-5
(11890)
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APPENDIX D-2 (Cont)

Plant Design

Areas Reviewed Acceptah111ty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Coauments Yes No

Ability to go to cold Essential systems pro- Calculation 3C8-1083-001 Rev.1, dated 2/13/84. X
shutdown after a tected against loss of
postulated piping function
failtre - jet impinge-
ment. effects

!!Pfi energy line Lines that during normal FSAR Figures 3.6-1 through 3.6-12 X
definition plant conditions have Reactor butiding piping drawings dated 5/26/84 with

either or both the high energy lines shown:
following conditions: M-155 thru M-158 I

'M-161 thru M-176
1. Temp. greater than and M-189

200*F, or
2. Press greater than Auxiliary butiding piping drawings:

275 psig
PB-210-2 PB-241-2 |
PB-213-1 PB-242-1

l PB-224-1 PB-243-4
| PB-225-1 PB-243-6

PB-227-1 PB-244-2
PB-228-2 PB-249-1
PB-229-1,2,5 PB-255-1

'

PB-231-1 PB-263-1
PB-233-1 PB-361 -1
PB-239-1,2

D.2-6 ,

(11890)
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APPENDIX D-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptabil ity

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Connents Yes No

Pipe break locations Breaks in high energy 1. Westinghouse letters CAW-4273 (4/13/82), CAW-4301 X

inside containment lines postulated at ter- (4/20/82) both entitled " Byron Unit I, Isometrics with
minal ends and at a mini- Pipe Break Locations".
mum of two intermediate

,

locations 2. FSAR Figures 3.6-25 through 3.6-78

3. Reactor butiding piping drawings marked up to show
| high energy lines and break locations (drawings dated

5/26/84):

JDw ./Sh. Dwg./Sh.
M-15!i/TK2 M-168/182
M-156/182 M-169/1
M-157/1A2 M-170/1
M-158/182 M-171/1
M-161/1 M-172/1
M-162/1 M-173/1
11-163/1 H-174/1
!!-164/1 H-175/1
11-165/182 M-176/1
M-166/182 M-189/1
M-167/182

|

|

D.2-7
(11890)
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APPENDIX D-3

ADEQUACY OF DESIGN PROCESS

Plant Design

( Acceptability
Design Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Use by S&L of Westinghouse Same break locations High energy line breaks are shown on attachment to W X

generated high energy line used in HELBA ana- letter CAW-6015 of 6/30/83. These locations are shiiwn
break locations in the pipe lysis as shown on W on FSAR Figures 3.6-25 through 3.6-78. They are also

,
break effects analysis drawings shown on the marked up reactor building piping

i drawings !!-155 to it-189

i Identification of moderate Locations identified 10tl, "lioderate Energy Piping," dated 10/18/83 from X

energy line break locations in accordance with R. D. Gerke to K. J. Green
outside containment on SX FSAR Section 3.6
and CCW piping

Pipe whip restraint analy- Process meets cri- 58L Project Instruction PI-BB-38, Rev. O dated X;

sis, design and review teria in FSAR Section 12/21/82
process internal to S&L 3.6

! Comparing high energy line Identification of 1. Calc. No. 3C8-1181-001, Rev. O,12/21/81 X

? and safety-related equipment high energy lines and 2. Calc. No. 3C8-1083-001, Rev.1, 3/23/84

i locations to allow determi- safety-related equip- 3. Report BB-JJ-01, Rev. O, 3/9/84
nation of potential adverse ment in accordance'

llELB effects with FSAR Section 3.6

!

-

D.3-1
(11890)
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APPENDIX D-3 (Cont)

Plant Design (Cont)
,

Acceptability
Design Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

;

Use by S&L throughout the Consistent, accurate, Reactor building piping drawings marked up to show high X
f eside containment high and complete use of energy line location
energy line break effects the high energy lines
analysis of the high energy as defined by the M-155 Sh. 1 & 2 5/26/84
lines as defined by FSAR FSAR figures M-156 Sh.1 & 2 5/26/84
Figures 3.6-1 through 3.6-12 M-157 Sh.1 & 2 5/26/84

!!-158 Sh. 1 & 2 5/26/84
f1-161 Sh.1 5/26/84
M-162 Sh. 1 5/26/84
M-163 Sh. 1 5/26/84
M-164 Sh. 1 5/26/84,

ft-165 Sh. 1 & 2 5/26/84
ft-166 Sh.1 & 2 5/26/84
M-167 Sh.1 & 2 5/26/84
M-168 Sh. 1 & 2 5/26/84
it-169 Sh. 1 5/26/84
!!-170 Sh. 1 5/26/84
M-171 Sh.1 5/26/84

[ 11-173 Sh.1 5/26/84
M-174 Sh. 1 5/26/84
M-175 Sh. 1 5/26/84
M-17G Sh. 1 5/26/84
M-187 Sh.1 5/26/84

These recently issued drawings have been reviewed
against the similar working copy drawings which were
used to perform the llELBA

D.3-2
(11890)
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APPENDIX D-4

DESIGN INTERFACE WITH WESTINGHOUSE

Plant Design

Acceptability
Company Interface Reviewed Procedures / Documents Reviewed and Comments Yes No

Westinghouse Transmittal to S&L of West- Westinghouse letters to S&L: X
inghouse piping isometrics
showing pipe break locations CAW-4273 4/13/82
and type of pipe breaks on CAW-4301 4/20/82
high energy ifnes CAW-6015 6/30/83

Engineering and analysis " Interface Control Agreement Westinghcuse Piping and X
responsibilities for piping Structural Evaluation Program for the Byron Station
and supports in the Westing- Unit 1 and Unit 2," Rev. 5 dated 10/25/83.
house scope

Provides responsibility matrices for piping, supports
and design documents for systems with Classes A, B, C
& D both inside and outside containment

:

0.4-1
(11890)
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