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Westinghouse Energy Systems Ba 355 i

Electric Corporation Pittsburgh Pennsylvania 15230-0355

I NSD-NRC-97-4998
DCP/NRC0752

,

Docket No.: STN-52-003
;

^

Febmary 25,1997

i Document Control Desk
iU. S. Nuclear Regulatory Commission

Washington, DC 20555

ATTENilON: T. R. QUAY ;

SUBJECT: INFORMAL CORRESPOhT)ENCE |

Ikar Mr. Quay: -

Please find attached a fonnal transmittal of conespondence we have previously sent to you informally.
1his informal correspondence was sent over the period February 1,1997 through Febmary 17,1997.

One infomul correspondence from the NRC to Westinghosue is included in this package.

Attachment 1 provides the index of the attached material as you requested.

;

6ar |
13rian A. McIntyre, h ger '

Advanced Plant Safety and Licensing

jml

Attachment

cc: N. J. Liparulo, Westinghouse (w/o Attachment)
T. T. Martin, NRC (w/o Attachment) I.

i
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Attachment I to Westinghouse letter DCP/NRC0752

.

DATE ADDRESSEE DESCRIPTION !

2/3/97 Scaletti Request to provide definitive action for Westinghouse, or to '
,

close open item 142 '

2/4/97 Scaletti Request to provide definitive action for Westinghouse, or to l

close open item 143
;

2/4/97 Bongarra/ Markup of Table 18.12.2-1 for 2/5 phone call discussion ;

Huffman ;

2/5/97 Scaletti Open items for Chapter 17. Request to provide definitive
; action for Westinghouse, or to close open items

2/5/97 Scaletti Request to acknowledge recipt of information previously
transmitted

2/5/97 Scaletti Reminder list of open items where there is a difference in
Westinghouse and NRC status i

2/5/97 Scaletti Request to provide definitive action for Westinghouse, or to i
close open item 144

2/5/97 Jackson Clari0 cation of information for open item 243 1

1

2/5/97 Huffman Information missing from SSAR Revision 10 Chapter 17

2/6/97 Scaletti Open items for Chapter 12. Request to provide definitive |
action for Westinghouse, or to change status. ]

!2/6/97 Jackson Protection of fire pumps in response to questions raised in
1/7/97 meeting

2/6/97 Quay Open item closure status

2/4/97 Huffman NOTRUMP and WC/T

2/7/97 Jackson SSAR LBB changes

2/11/97 Scaletti Open items for SSAR Section 3.7. Request to provide
definitive action for Westinghouse, or to change status.

2/11/97 Scaletti Open items for SSAR Appendix 3F

2/11/97 Scaletti Open items for Chapter 13 |

2/11/97 Scaletti Request to provide definitive action for Westinghouse, or to
change status of open item 158.

|

2/11/97 Bongarra/ Proposed makeups of SSAR Chapter 18 and 7.
Higgans

2/12/97 Scaletti Request to provide definitive action for Westinghouse, or to
change status of open item 157.

xm
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j 2/12/97 Scaletti Reminder list of open items where there is a difference in
i Westinghouse and NRC status

a 2/12/97 Scaletti Request to provide definiave aedon for Westinghouse, or to
#

change status of open item 164.
:

i 2/12/97 Scaletti Request to acknowledge recipt of information previously
: transmitted
,

| 2/12/97 Huffman SSAR Section 3.8.3.4.2
:

2/12/97 Jackson Information to close open item 346

2/13/97 Scaletti Open items for SSAR Section 3.10. Request to provide
definitive action for Westinghouse, or to change status.:

:
2/13/97 Quay Open item closure status;

2/13/97 Scaletti Open items for PRA Chapter 42. Request to provide definitive
,

| action for Westinghouse, or to change status.
4

; 2/7/97 Huffman Information to support 2/10/97 phone call
:

j 2/14/97 Winters Request for restrictions on power and control cables

[ 2/14/97 fcaletti Open items for SSAR Chapter 18. Request to provide
; definitive action for Westinghouse, or to change status.
*

2/14/97 Scaletti Open items 21 and 4617. Request to provide defm' itive action
for Westinghouse, or to change status.

2/17/97 Scaletti Open items for SSAR Section 3.8.2. Request to provide
j definitive action for Westinghouse, or to change status.

.| 2/13/97 Huffm u Markup of SSAR section 6.2.4.2.3. WIll be in Revision 11 of
the SSAR unless we hear otherwise

| 2/17/97 Schletti Open items 173. Request to provide definitive action for
; Westinghouse, or to change status.

.
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FAX to DINO SCALETTI

February 17,1997

CC: Sharon or Dino, please make copies for: Bill Huffman
Ted Quay !

Robin Nydes
;

Chip Suggs |

Ed Cummins
Bob Vijuk I

Brian McIntyre

OPEN ITEM #173 (M5.2.5-30)
:

In my quest to make sure we have provided NRC with everything needed to prepare an FSER, I am
researching open i ems from the smallest item number on. The relevant documentation related to
Open Item #173 (MS.2.5-30) is attached. We provided the original comparison to STS with NSD- ;
NRC-96-4833 on October 11,1996. We then provided probability risk assessment information

|
related to the differences from STS with NSD-NRC-97-4939 on January 14, 1997. This was
reiterated in the RAI responses provided by NSD-NRC-97-4972 of February 6,1997. This item
(#173) was asked by a technical branch other than the Tech Spec branch. The letters identified above
were in response to questions asked by the Tech Spec branch. Please help us provide the branch to
branch coordination required to obtain proper review of this information. We believe that the letter
identified above resolve t' e concerns of item #173. It seems a reasonable request that NRC jn

acknowledge receipt of the information. We request that NRC provide a defmitive action for !

Westinghouse or provide direction to change the status of this item. We recommend " Action N"
Thank you.

P

4

|

Jim Winters |

412-374-5290 |

i

i

.
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AP600 Open Item Tracking System Database: Executive Summary Date: 2/17/97
Selection: litem no] between 173 And 173 Sorted by item C

h DSER Sectionf Tit h m e Resp (W) NRC
No Branch Quesem Type Detal Status Engmeer Status Status W No. / Dan-

173 NRR/SPLB 515 MTG-OI IICHSPEC/Suggs,C. Oosed Acuan W

'M5 2.5-30 (REACTOR CO(M. ANT PRESSURE BOUNDARE LEAKAGE) STS 3.4.15 inclu&4 SR 3.4 551 which semes the a channel operational ' }
~ ~ '

iest (COT) shouki be performed on the contanment atmosphere rahoacnvity monter every 31 days. AP600 TS 3 4.5 includes SR 3 4 92 which states j

'thm the COT should be perfumed gmy 92_ dayy Wesnn@ shouy prov,de gsupm_fw the_ deviation from STSs.

: action W: jusuGcanon of d fierenas hetween AP600 TS and'STS will be providEi with TS. rka 3/29
'~. _ , _ _ , _

j.

i
' ~ ~ ~ ~~

! osed - With ht of the Tech Specs in SSAR Rev.9.Cl

L^ct". W - Need_an er.plananon of Acuan Times as they reise to STS
,_. _ ._

N
b
a

Page: 1 Total Records: I
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l wesdnghouse Energy Systems em m I
! Doctric Corperstlen "W6 WN l

i NSD-NRC-%4833
4 DCP/NRC0616
i

Docket No.: STN-52-003

!
*

October 11, 1906 I

i Document Control Desk
i U.S. Nuclear Regulatory Commission

|- Washington, D.C. 20555 |

,

4.'
i ' ATTENTION: T.R. QUAY

-

;

SUBJECT: CLOSING THE LAST DSER OPEN ITEM FOR AP600 SSAR SECTION
.

| 16.1, TECHNICAL SPECIFICATIONS (TS)
i
;

i Dear Mr. Quay:
i

!his leuer is written to close the last DSER open item for AP600 SSAR Section 16.1, TachaW:

} Specifications (TS). Westiaeham committM to provide wrmen explaantian of technical differences
between the AP600 TS and those presented in NUREG-1431, the Standard TS (STS). Anschad are:

'

1. A r4 which identifies the sections comprising the STS versus those included in the
:

AP600 TS. For any TS that are included in the STS but not in the AP600 TS, an explanation
j is provided. For any TS that are included in the AP600 TS but not in the STS, those sections
j- are shaded in the roadmap and explained. Explanations are also provided for other content
! differences between the STS and AP600 TS.
:

--

!
i 2. A description of general or overall changes whose explanations apply to multiple TS.
J
,

! 3. A list of technical differences between the STS and AP600 TS. The TS and BASES are
j grouped by section and an explanation of each difference is provided.
.

! .

! 4. A table of and explaantian for those LCOs whose endpoint is defined as MODE 4 for the '

) AP600, rather than MODE 5 or "Go to LCO 3.0.3" per the STS.
!

| Discussions regarding ties between the AP600 PRA and the Technical Specifications will be provided
; m the response to RAI 630.10.
.-

e

! 1

'
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/ 4SD-NRC 96 4833 !

DCP/NRC0616 2 October 11,1996
|
1

This submittal closes Open item Tracking System (OITS) item 2353, which is the rmal open item for
the AP600 Technical Specifications. If you have any questiora regarding this transmittal, please

!
contact Robin K. Nydes at (412) 374-4125. j

*A.- [
Brian A. McIntyre, ger
Advanced Plant Safety and Licensing

,

/nja
;

Ii Anachment

cc: W. Huffman, NRC
! A. Chu, NRC

C. Grimes, NRC
i

N. Lipamlo, Westinghouse (w/o Attachments)
!

I
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Westinghouse Energ Systems sa m
Electric Corporation Pmstugh P@s 152202

: NSD NRC-97-4939
DCP/NRC0705

'
; Docket No.: STN-32-003

January 14, 1997

Document Control Desk
I U. S. Nuclear Regulatory Commission
; Washington, DC 20555 .

ATTENTION: T.R. QUAY

; SUBJECT: WESTINGHOUSE RESPONSE TO RAI 630.10
,

Dear Mr. Quay:

Enclosed are three copies of the Westinghouse response to RAI 630.10 regarding AP600 Technical
: Specification deviations from NUREG-1431 based on probability risk assessment. The NRC technical

staff'abould review this response as part of their review of the AP600 Technical Specifications. This
closes DSER open item tracking system item #3054. If there are any questions regarding this.

transmittal, please contact Robin K. Nydes at (412) 374-4125.

h9
Brian A. McIntyre, Manager
Advanced Plant Safety and Licensing

/jml

*

enclosure

cc: Angela Chu, NRC -(w/ enclosure)
W. C. Huffman, NRC - (w/ enclosure)
Nicholas Liparulo, Westinghouse - (w/o enclosure)

- _

1881A

z y ,J+"
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NRO REQUEST FCR ADDITIONAL. INFURMATl*N,

4 _
r

_

.

J

! !
i.

1

Question 630.10. Provide a list of proposed AP600 Technical Specification requirements that deviate
from NUREG 1431 based either totally or partially on probabilistic risk assessment
(PRA) or PRA insights.

]
i

,

Response: Tbc deviations from NUREG 1431 are explained in Reference 1. There are no AP600
Technical Specifications which deviate from NUREG-1431 with the PRA as the basis.

'

However, selection of a standardized Completion Tiene or Surveillance Frequency.

i -M. - - W- PRA results as described in Referena 2. Per NRC request,
j atMis a list com g the NUREG 1431 Standardized Technical Specification
i (STS) completion d surveillance frequencies to the AP600 TSs. Deviations

.'...; E n " :: ; are less restrictive than STS times are highlighted and any PRA

4 relationshi is given in the comment column.

\, pco osr
SSAR Revision: NONE;

E References: 1. NSD NRC-96-4833, Closing the Last DSER Open item for AP600 SSAR Section
j 16.1, Technical Specifications (13),10/11/96.
<

| 2. NSD-NRC 96-4699, Westinghouse AP600 Technical Specifications Approach,5/3/96.

1

!

|,
.

:

:
1

4

630.10 1

d'
.

o
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Westinghouse Energy Systems em assElectric Corporation
AnWgn Pennsytvatta 15230-0355

NSD-NRC-97-49724

DCP/NRC0732

Docket No.: STN 52-003
.

February 6,1997

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, DC 20555

TO: T. R. QUAY
;

SUBJECT: RESPONSE TO RAls 630.11 THROUGH 63Q.14

REFERENCE: LETTER FROM NRC TO WESTINGHOUSE (HUFFMAN TO LIPARULO),
' REQUEST FOR ADDITIONAL INFORMATION ON WESTINGHOUSE AP600

;

TECHNICAL SPECIFICATIONS OPTIMIZATION METHODOLOGY", DATED
DECEMBER 12, 1996.

*

Enclosed for NRC review are the Westinghouse responses to the following Technical Specification
RAls, provided by the above Reference.

630.11 Completion Time Anchor Point
!630.12 Surveillance Frequency Baseline

630.13 Request for Response to RAI 630.10
630.14 Differences Between the Proposed Tech Specs Approach and Tech Specs Rev. 2

This completes Westingb ** activity for Open Item Tracking System items 4224 through 4227, al

report for which is arrekt. Please advise as to the NRC status for these items. If you have any
questions regarding this transmittal, please contact Robin K. Nydes (412) 374-4125.

ff*

Brian A. McIntyre, Manager
Advanced Plant Safety and Licensing

limi
enclosure
anachmem '

cc: W. Huffman, NRC (w/ enclosure /anachment)
A. Cha, NRC (wlenclosurelanachment) ~

~

1 '
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W , Westinghouse FAX COVER SHEET
-
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,

RECIPIENT INFORMATION SENDER INFORMATION'

I DATE: 2 - 13 -9 7 NAME: C|4 y
TO: LOCATION: ENERGY CENTER -

~B.\\ H eid.nnn!b k b,u ,ke
,

EAST
' ' '

PHONE: FACSIMILE: PHONE: office: 412 -37 4 -C7 7i

COMPANY: Facsimile: win: 284 4887
#' W outside: (412)374-4887

LOCATION:

1
- .

l

Cover + Pages 1+ |a

l
The following pages are being sent from the Westinghouse Energy Center, East Tower, I

!M;nroeville, PA. If any problems occur during this transmission, please call:

WIN: 284-5125 (Janice) or Outside: (412)374 5125.
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6. Engineered Saf;ty Futures.

)

50.46 and 50.44 for a loss of coolant accident. The existence of significant levels of poisons
mandates consideration of events and hydrogen generation rates for which other design i

attributes of the hydrogen control system are specifically provided. Events which generate
high levels of iodine and tellurium, for example, are the result of gross fuel clad damage and
cladding / water reactions. The environments in which safety-related components are designed
and qualified to function are discussed in Section 3.11. The pressure, temperature, and
chemical environment conditions for which components are designed to function have been
based on analysis of the design basis event and the systems response. The radiation
environments have, in contrast, been the result of a deterministic application of the accident
source term. As specified in NUREG 1465, to determine the accident source term for
regulatory purposes, the staff examined a range of severe accidents that have been analyzed
for light water reactors. The environmental qualification guidance and practice is
conservatively based on the effects of radiation due to a severe accident source term.

To illustrate the margin available and the tolerance to catalytic poisons, Figure 6.2.4-2
demonstrates the effects of the presence of elevated concentrations of poisons in containment.
An estimate of the effect of iodine is documented in Reference 18 and is projected to be less
than a 30 percent decrease in depletion. This value is also projected to envelope the potential
impact of other potential poisons such as tellurium.

The passive autocatalytic recombiner testing and reporting of test data, conducted under the
NIS quality assurance program, is appropriate for design certification. An evaluation and
summary of the quality assurance program for the Battelle tests is provided in Reference 21.

The depletion rate assumed in the analysis is based on a generic passive autocatalytic
recombiner application as described in Reference 19, and is expected to be representative of
a number of vendor's recombiners. The calculated containment hydrogen concentration
presented in Figures 6.2.4-1 and 6.2.4-2 is based on the assumptions and analysis discussed
in subsection 6.2.4.3. The results demonstrate abundant margin for system performance.
Further, the hydrogen concentration following an accident with only one of the two available
passive autocatalytic recombiners operating within containment demonstrates significant
margin to maintaining hydrogen concentrations below the recommendations of Regulatory
Guide 1.7, Control of Combustible Gas Concentrations in Containmut Following a Loss-of-
Coolant Accident.

The recombiners are safety-related equipment. They are seismic Category I and are qualified
for the post-loss of coolant accident environment. The recombiners require no poner supply
and are self-actuated by the presence of the reactants (hydrogen and oxygen).

A summary of component data for the hydrogen recombiners is provided in Table 6.2.4 2.

6.2.4.2.3 Ilydrogen Ignition Subsystem

The hydrogen ignition subsystem is provided to address the possibility of an event that results
in a rapid production of large amounts of hydrogen such that the rate of production exceeds

1

Revision: 11
Draft,1997 6.2-42 W Westiligt10US8 |"
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6. Engineered Safety Features I,

the capacity of the recombiners. Consequently, the containment hydrogen concentration will
exceed the flammability limits. This massive hydrogen production is postulated to occur as
the result of a degraded core or core melt accident (severe accident scenario) in which up to
100 percent of the zirconium fuel cladding reacts with steam to produce hydrogen.

| The hydrogen ignition subsystem consists of 5860 hydrogen igniters strategically distributed
throughout the containment. Since the igniters are incorporated in the design to address a

l low-probability severe accident, the hydrogen ignition system is not Class IF. Although not
I class lE, the igniter coverage, distribution and power supply has been designed to minimize
i the potential loss of igniter protection globally for containment and locally for individual
I compartments. The igniters have been divided into two power groups. Power to each group
I will be normally provided by offsite power, however should offsite power be unavailable, then
i each of the power groups is powered by one of the onsite non-essential diesels and finally
I should the diesels fail to provide power then approximately 4 hours of igniter operation is
I supported by the non-Class lE batteries for each group. Assignment of igniters to each group
I is based on providing coverage for each compartment or area by at least one igniter from each
I group.

The locations of the igniters are based on evaluation of hydrogen transport in the containment
and the hydrogen combustion characteristics. Locations include compartmented areas in the |

containment and various locations throughout the free volume, including the upper dome.

For enclosed areas of the containment at least two igniters are installed. The separation
between igniter locations is selected to prevent the velocity of a flame front initiated by one
igniter from becoming significant before being extinguished by a similar flame front

I propagating from another igniter. He number of hydrogen igniters and their locations are
I selected considering the behavior of hydrogen in the containment during severe accidents.
| The likely hydrogen transport psths in the containment and hydrogen burn physics are the two
I important aspects influencing the choice of igniter location.
l

| The primary objective of installing an igniter system is to promote hydrogen burning at a low
I concentration and, to the extent possible, to bum hydrogen more or less continuously so that
I the hydrogen concentration does not build up in the containment. To achieve this goal,
I igniters are placed in the major regions of the containment where hydrogen may be released,
I through v hich it may flow, or where it may accumulate. The criteria utilized in the evaluation
I is provided in Table 6.2.4-6. The location of igniters throughout containment is provided in
| Figures 6.2.4-5 through 6.2.4-12. The location of igniters is also summarized in Table 6.2.4-7
I identifying subcompartment/ regions and which igniters by power group provide protection.
| The locations identified are considered approximations ( 2.5 feet) with the final locations
I governed by the installation details. The igniter locations identified are considered
I approximations ( 2.5 feet) with the final locations governed by the installation details.

The igniter assembly is designed to maintain the surface temperature within a range of 1600
to 1700*F in the anticipated containment environment following a loss of coolant accident.
A spray shield is provided to protect the igniter from falling water drops (resulting from

Revision: 11
W8Stiflgt100S8 6.2-43 Draft,1997
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6. Engineered Safety Features |
.

|

condensation of steam on the containment shell and on nearby equipment and structures).
Design parameters for the igniters are provided in Table 6.2.4-3.

6.2.4.2.4 Containment Purge

Containment purge is not part of the containment hydrogen control system. The purge !

capability of the containment air filtration system (see subsection 9.4.7) can be used to provide |

containment venting prior to post-loss of coolant accident cleanup operations.

6.2.4.3 Design Evaluation (Design Basis Accident)

6.2.4.3.1 Hydrogen Production and Accumulation
|

Following a loss of coolant accident, hydrogen may be added to the reactor containment
atmosphere by reaction of the zirconium fuel cladding with water, by radiolysis of water, by

i

corrosion of materials of constmetion, and by release of the hydrogen contained in the reactor J

coolant system. The assumptions used in calculating the hydrogen release to containment are
listed in Table 6.2.4-4.

,

!

6.2.4.3.1.1 Zirconium Water Reaction l

Zirconium fuel cladding reacts with steam according to the following equation:

Zr + 2 H O --+ ZrO + 2 H + heat
2 2 2

There is 8.5 standard cubic feet (SCF) of hydrogen produced for each pound of zirconium that
is reacted.

The extent of the zirconium-water reaction is dependent on the effectiveness of the core
cooling. An evaluation of the AP600 design shows that there is no zirconium-water reaction
during a design basis accident. The NRC model presented in Regulatory Guide 1.7
conservatively assumes that the cladding oxidizes to a depth of 0.00023 inch. For the 0.0225
inch cladding thickness used for AP600 fuel, this constitutes 1.09 percent of the zirconium.
The hydrogen produced by the reaction of zirconium is 3000 standard cubic feet. This
hydrogen is assumed to be released to the containment atmosphere at the beginning of the
accident.

6.2.4.3.1.2 Radiolysis of Water

Water radiolysis is a complex process involving reactions of numerous intermediates.
However, the overall radiolytic process may be described by the equation:

1

H O pt H * 7 0
2 2 2

Revision: 11
Draft,1997 6.2-44 3 Westingil00S8
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6. Engineered Safety Features

| Table 6.2A-6
|

| IGNITER LOCATION CRITERIA
|

| A sufficient number of igniters should be placed in the major transport paths (including dominant natural
*

I circulation pathways) of hydrogen so that hydrogen can be burned continuously close to the release point.
| This prevents hydrogen from preferentially accumulating in a certain region of the containment.
1

I Igniters (minimum of 2) should be located in major regions or compartments where hydrogen may bee

I released, through which it may flow, or where it may accumulate.
|

| It is preferable to ignite a hydrogen-air mixture at the bottom so that upward flame propagation can be*

| promoted at lean hydrogen concentrations. Igniters within each subcompartment should be located in the
I vicinity of, and above, the highest potential release location within the subcompartment.
|

| In compartments with relatively small openings in the ceiling, the potential may exist for the hydrogen air*

I mixture to rise and to collect near the ceiling. Therefore, one or more igniters should be placed near the
| ceiling of such compartments. Igniter coverage should be provided within the upper 10% of the vertical
I height subcompartments or 10 ft from the ceiling whichever is less. In cases where the highest potential
| release point is low in the compartment, both this and the previous criteria should be considered.
I

| To the extent po:;sible, igniters should be placed away from walls and other large surfaces so that a flame*

I front created by ignition at the bottom of a compartment can travel unimpeded up to the tap.
'l

I A sufficient number of igniters should be in<talled in long, narrow compartments (corridors) so that the*

| Game fronts created by the igniters need to travel only a limited distance before they merge. This limits
I the potential for significant flame acceleration.
|

I Igniter coverge should be provided to contol combustion in all areas where oxygen rich air may enter into*

I an inerted region with combustible hydrogen levels during and accident scenario.
|

| Igniters should be located above the flood level, if possible. Those which may be flooded should have*

I redundant fuses to protect the power supply.
I

I In locations where the potential hydrogen release location can be defined, i.e. above the IRWST spargers,e

I at IRWST vents, etc igniter coverage should be provided as close to the source as feasible.
I

I Provisions for installation, maintenance, and testing must also be considered.*

Revision: 11 ow.nnnmo2.i nii.o2i397
Draft 6.2-200 W Westinghouse
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6 Engineered Safety Fmtzres,

,

,

| Table 6.2.4 7
1

I *

| SUBCOMPARTMENT/ AREA IGNITER COVERAGE
I

| Igniter Coverage (Elevation)'
| Subcompartment Power Group 1 Power Group 2

,

| Reactor Cavity 1(El 91') 4 (El 95')
'

,

I 3 (El 95') 2 (El 99')
I 13,5 (El 120') 11, 7 (El 120');

I; 8,12 (El 139') 6,14 (El 139')

: I Loop Compartment 01 13 (El 120') 1I (El 120')
I 12 (El 139') 14 (El 139')
I Loop Compartment 02 5 (El 120') 7 (El 120')
| 8 (El 139') 6 (El 139')
| Pressurizer Compartment 49 (El 154') 50 (El 154')
| 60 (El 135') 59 (El 135').

I Tunnel connecting Loop 1 (El 91') 4 (El 95')
'

I Compartments 3 (El 95') 2 (El 99')
| 31 (El 120') 30 (El 120')

'

| Southeast Valve Room 21 (El 105') 20 (El 105')
l Southeast Accumulator Room 21 (El 105') 20 (E'.105'),

| East Valve Room 18 (El 10$') 19 (El 105')
'

| Northeast Accumulator Room 18 (El 105') 17,19 (El 105')

I Northeast Valve Room 18 (El 10$') 17 (El 105')
-

| North CVS Equipment Room 34 (El 105') 33 (El 105') |

I Lower Compartment Area 22 (El 133') 23,24, 25 (El 133') f
I (CMT and Valve area) 27, 28, 29, 31, 32 (El 120') 26, 30 (El 120') |
I IRWST Compartment 35, 37 (El 135') 36,38 (El 135')

3

| 1RWST Interior 9 (El 133') 10 (El 133')
| IRWST Inlet 16 (El 133') 15 (El 133')

| Refueling Cavity 55 (El 120') 56 (El 120')
l 58 (El 132') 57 (El 132')
| Upper Compartment

| Lower Region 39,42, 44,43,47 (El 162') 40,41,45,46, 48 (El 162')

| Mid Region 51,54 (El 210') 52, 53 (El '210)
| |4

1 !
I Note:
| 1. Elevations are approximate.

;

j 1

;

o es tioso21 RI1021397 Revision: 11
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FAX to DINO SCALETTI i
|
,

February 17,1997 )
l

CC: Sharon or Dino, please make copies for: Diane Jackson |
Ted Quay |

Don Lindgren
Richard Orr
Cindy IIaag
Bob Lutz
Ed Cummins
Bob Vijuk i

,

Brian McIntyre

OPEN ITEMS FOR SSAR SECTION 3.8.2

This is a background package for the remaining open items for SSAR section 3.8.2. SSAR section-

3.8.2 is of interest because by our joint NRC/W schedule, the FSER for this section should be turned )
into Projects by the end of March. There are 7 Open Items with NRC Status of Action W. One (1)
of these items (708) still requires some Westinghouse action. Westinghouse believes the other six
(6) items (681, 706,1888, 3269, 3270 and 3271) were resolved by the issue of letter NSD-NRC-97-
4981 of 2/11/97. We request that NRC acknowledge receipt of this letter by changing the "NRC

'

'
Action" of these items to something other than " Action W". Note that 3 of these same items were

'
addressed in the fax i sent you covering PRA Chapter 42. Currently, our records show no additional,

outstanding Westinghouse action required for section 3.8.2, except item 708, and we request that
NRC provide a definitive action for Westinghouse or provide direction to change the status of these
items. We recommend " Action N". Thank you. |

EN
Jim Winters
412-374-5290

i

//Y
l
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'
.

APG00 Open item Tracking System Database: Executive Susmunary Date: 2/1757
-

Selection: [nrc si codel=' Action W' And IDSER Section] liite '3.8.2** Sorted by Item #

!
hem DSER Sertumf Tale /Descnpuan Resp (W) NRC

No. Branch Quesuon Type Detal Stasus Engmeer Samus Status kner No.1 Dee
*

68I NRRECGB 3824-3 DSER4)I Orr /WSL/ NRCCV Cimed Action W NTD.NRC-95-4464

[Westmglunne slunsid demonseme thE[silsAlase[N in the vicin[of the~ names imed'en an eqmvhese stakamelys's IEund ablocal
|'*'5.C._anPuned by the dvammsc analysis.__ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

'
_

~

nical dynanue analyseiere psfamma for she w of visiiiial meses amiidapsMEssimse'si ectra ns ppro,nme eieusosofiiie -~ !
! _ _ - - -vessel. The local analyses have been =M in SSAR Rev. 3. ;

Action W - Discussed at nieenne at CBI 8/30 - 3185:
_ samed that airs =d A analyses and design of theW

_

-vesselin the vicinny of conicesarmed masses se beyond the scope of the AP900 standard design However, Wesonghoisse agreed to espond i
SSAR Section 3 8.2.41.2 to inchsde (1) a desasted descnpean of methods to be imed for the dynanuc analysis of local masses. (2) the approach for 5

'

analyzing one local buckhng potennal of the - ---_ shell adpacent to mapor penetranons,(3) the seress redestnbution cneena to le apphed for the shell
-

t

adparas to local masses, and (4 ) methods for
evaluonng the compressive shength of the _ -- sheB in the vicinny of mapor peneersions

'
, Closed - Response psovided by NSD-NRC-97-4981 of 2/1187. _ _ _ __ _

_ ,_, __ _ , ,
;

706 NRRKCGB 382.4-28 DSER4)I Orr Closed Adam W NTD-NRC-95-4464 |

[3nsid psivuEin the SSdsa ===nedt ofIe M'capabehty of ti$ mam sea'mhne and mam feedwasAhne belda m,- [unhng
~ - ~ ~

1i *'h"? PN.d'58*"han cave, aml the _im_ pact on the meraX yJahve fuhue probabilny cavef
~

L__ . _ _ _ _ _ _ , _ _ _ _ _ , _ _ _ _ ,_

The effeioim [ pressure on the IEIEws was addressed in the sesponseAR l'730206. TUs~re'spunge h'es been incorporated in SSAR Suliec5m I
~ ~

N 3.8.2.4.2 6. Rev 3. The hellows semem intact when the - ,; shell remams elanic and arnposed deflections remam close to the design condnions. *

k Feelure of the bellows is assumed to occur once the - a cylmder yields. Tlus mechannm is aheady included in the fahne prubdulay curve for the

N |cyhnder.
-j

!
*

{ Discussed in niecomg at CBI 8/30 - 31/95. Addnional ekscussson was provided in draft SSAR or PRA report that bellows failure mode and fragniny is i

;inchaded in the c- -vessel cylinder yield faihme mnde. t

Closed; further review is under new RAI 220.99 transnutted by NRC tecer of Apnl 4,1996 '

'

;NRC Stasus Updese provided in Sepsendier 5.1996 letter: I
!iThis staff does not agree that this seem es closed or sesolved due to RAls 220.99. Both this open seem and Ol# 3268 (RAI #22099) shouki be tracked

' i; individually to resolution. Acuan Westinghoisse
[ Clos _ed . Response provided by NSD.NRC-97-4981 of 2/1187. _ __

__ _
,j [

708 NRR/ECGB 382.4-30 DSER.OI Orr/CBI Action W Action W,

fW$ts'nghEne should increadthe stuckness or une sh5Ers (as 5 time ABUSyAe 80idNign5 to meet the ASME Seivur icel C limus at the,

I
m

[AShiE have ceafdthat the meshed used for the APU5~ comphes with ASME Code CaEN'2T8
~ ~~ ~

_, f ;ambient temperanse of 908 kPa (I 17 psig) for a 6.7 m (22-ft) diameter hatch, and 763.2 kPa (96 psig) for a 4 9-m (16_ft) diameter hasch _ _ _ ~t

0;

;Wesunghouse poennon is that asse of code came N284 snaisfies the determausnc Service level C cntena approved by the m_. Am
NRC staff wdl seview N284, Revision I and the ASME confirmamon of the AP600 inserpseeanon ,

Closed; funher review is under new RAI 220.100 transmened by NRC lesser of Apnl 4,1996 }
NRC Sesaus Updme provided in September 5,1996 letter: .r

This staff does not agret that this item is closed or resolved due to Al# 220.100. Both this open nem and 013269 (RAl #220.100) should be tracked [

I jadividump to resolutkm. Acekn Wesunghouse __._ _ _ , _ _ _ _ . , 4

1Z88 NRR/ECGB 3.82.41 DSER-COL Orr Closed Action W NSD NRC-97-4981. j

(8.2.4-1 The COL apphcant should dernonstrase that EPAs to be used sbdl be at least as sanng as the apt 00 SCV. |

Discussed in nieeeng at CBI'8/30 - 31/957Espend COL inforAion sindh[iEnundraad that EPA satisfies Service level C pressure and temperature f_

~

I

requnanent. Revise SSAR 3.8.6.I no change "ultimase capacnies'so "uhunene pressure capacnies* I

Closed: adikssonal clanfication is r'ipsessed under RAI 220.102 eransnuned by NRC letter dated Apnl 4,1996 f
*

gased - Response provided by NSD-NRC o7-4981 of 2/1IM7. , , _ _ _ _ _
_

j

>

Fage: 1 Total Records: 7 t

I
,
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. m

AP600 Open Itesn Tracking System Database: Executive Sunemary Date: 2/17/97
Selection: Inre st code}=' Action W' And [DSER Section) lik2 '3.8.2*' Sorted by item #

licm DSER Sectionf Tahm Resp (W) NRC
No. Branch Qtsestum Type Detail Stanas Engineer Status Status treter No. I thue

3269 NRRECGB 382 RAl-OI CH42/ Ort /Lastr Omed Action W NSD-NRC-97-4981

!220 100 In SSAR Section 3.854I23, the factor of safety IF' ) oTf 67'is
~ ~" ~ ~~

S

| used for eqmpment hatch covers ASME Servia level C Imats.

j Westeghouse estimased the cruncal bucumg pressures for eqinp-
I ment batches as I.45 MPa (l% psig) for a 6.7 m (22 ft) diameter

hatch and 1.21 MPa (161 psig) for a 4.9 m (16 ft) diameter hatch
based on the classical buckimg capacity of sphencal shells

i subjected to ensemal pressuse and the capocay reduction factors
specified in Baker et al," Structural Analysis of Shells,"
pp. 253-254, McGraw-Hill,1972, and in ASME Code Case N-284. The

-, . _". g ASME Servu:e level C hnuts are 908 LPa(117 psig)
and 763.2 kPa (% pssg) using the factor of safety (FS) of I 67 as
specified in Cok Case N-284, respectively.

For the FS to be applied to the Service level C pressure capar Ay,
Westmghouse considered the eqinpment hatch cover bucumg due to
external pressure as the local buckhag (FS = 1.67 frorn Code

W Case N-284). The hatch cover is a complete sheH by itself with
its own independent boundary and is subpected to pressure on its
convex sede due to the -. -a internal pressure. Therefore.

4 the staff position is that the global buckhng (FS = 23 from
NE-3222)is the appropnase value. The ASME Servia level C
pressure capacity is 763.2 LPa (% psig) with FS of 1.67 and
545.4 kPa (64.4 psig) with an FS of 2.5.

Based on Code Cme N-284, the local bucumg is defined as the
bucklmg of the shell plane betweca stiffeners. The flange of the4

cover can act as a sesffening element around the penphery of the
sphencal cap. However, the stiffening effect is luvueed to (Rt)%

; or 353 cm (13 9 in) from the edge. The entire are length from the

i censer of the hach cover to the flange is 255.3 cm (1003 in).
The remanning 218.4 cm (86 in) arc should be considered as
unstiffened, therefore, the global buckling cntena should be'

apphed to this unstiffened region. In the draft safety evaluence

j report (DSER), the staff nosed the Westinghouse"s assumpson of
; local bucunng for the . , , .; hatch cover under external pres-

j sure was not acceptable. The staff requessed that Wet-Jw ,
;

increase the siuckness or use stiffeners (e g, ABBG System 80+

| design) to meet the ASME Service level C linuts at the aminent
j L..r. of 908 kPa (I17 psig) for a 6.7 m(22 R) diameter

hatch and 763.2 LPa (96 psig) for a 4.9 m (16 R) diameter hatch.
This was Open leem 3 8.2.4-30.

The staff performed independent analysis for the eqmpment hatch
covers using the AIDOR computer code with fixed boundary cond: cons
and no .v.W Using ALGOR, the staff predicted the buckhng
pressure, Pbuckling, as t 38 MPa (l8512 psig) and 137 MPa
(212.% psig) for 4.9 m (16 R) and 6.7 m (22 R) eqmpment hatch
covers, respectively. In both cases, the bucklmg was predacted to
occur near the top portion.

_ _ _ _ . _ __ . _ _ _

Page: 2 Total Records: 7
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FAX to DINO SCALETTI

Febmary 14, 1997

CC: Sharon or Dino, please make copies for: Bill Huffman
Tom Kenyon

Don Lindgren
Jim Grover
Gordon Israelson
Tom Hayes
Brian McIntyre
Ed Cummins
Bob Vijuk

OPEN ITEMS 21 and 4617

This is a background package for open items 21 and 4617. They are of interest because by our joint
NRC/W schedule, the FSER for Chapters 8 and 12 should have been turned into Projects by the end
of February. Attached is a copy of the letter requesting exemptions from regulations required to
resolve these and other open items. Item 21 is covered by exemption request 8 and item 4617 is
covered by exemption request 2. It seems to be a reasonable request that NRC acknowledge receipt
of this exemption request. Our records show no other outstanding Westinghouse actions for Chapters
8 or 12 and we request that NRC provide a definitive action for Westinghouse or provide direction to
change the status of Items 21 and 4617. We recommend " Action N". Thank you,

Jim Winters
412-374-5290

(0| e-
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Westinghouse Energy Systems $%y|an Pennseania 'smons -Electric Corporation
1 |

NRC-NSD-97-4986
'

'
DCP/NRC0741 ,

Docket No., STN-52-003
i

4

February 14, 1997 |
-

4 i

! Document Control Desk |

1- U. S. Nuclear Regulatory Commission
j Washington, DC 20555

: TO: T.R. QUAY
,

; SUBJECT: AP600 EXEMPTIONS FROM REGULATIONS |'
|

j Dear Mr. Quay:
;

'
in response to a request from the NRC staff and DSER Open Item 1.8-1, Westinghouse is submitting

! the enclosed summary of AP600 design and operational features that require exemptions from current !
regulations in' 10 CFR Pans 50,70, and 100. The exemptions from current regulations are required ~>

i because of the incorporation of passive safety systems into the AP600 and other changes in
technology. These exemptions have been provided for review by the NRC staff and included in the
AP600 Standard Safety Analysis Repon (SSAR),<

<

,

|'
The enclosure summarizes the basis for each and the exemptions consistent with the requirements of
NRC regulations. It is Westinghouse *s understanding that the acceptability of the exemptions will be

; documented in the Final Safety Evaluation Repon and codified in the AP600 Design Certification
: Rule.
;

If you have any questions please contact Donald A. Lindgren at (412) 374-4856.'

A
Brian A. McIntyre, Manager
Advanced Plant Safety and Licensing

jml
;

Enclosure

cc: T. Kenyon, NRC (1 Enclosure)

-,o a m
~ [dj D I "i ~

"'
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; EXEMPTIONS TO NRC REGULATIONS

j in some cases the regulations in 10 CFR Parts 50, 70, and 100 are not appropriate for the design
i

certification of the AP600. These rules are not appropriate because of the incorporation of passive
safety systems into the AP600 and other changes in technology.

i

: 1. Exemption from dedicated containment penetration requirement. SSAR Section 1.9.3

*'
This requirement is as specified as 10 CFR 50.34 (3)(iv) Dedicated Containment Penetrations

{ (NUREG-0660 Item II.B.8) Provide one or more dedicated containment penetrations, equivalent in
size to .: single 3-foot diameter opening, in order not to precludefuture installation of systems to '!

. pre ent containmentfailure, such as apitered vented containment system.-

| The containment analysis for the AP600, including PRA and severe accident assessments, demonstrate
i that the containment, with its passive heat rejection capability, does not need a future installation of
j such a system to prevent overpressurization.

i This evaluation of AP600 containment integrity meets the exemption criteria of 10 CFR 50.12 (a)(1)
and (a)(2)(ii).

:
f

5xemption from General Design Criteda 17 requirement for physically indepenamt circuit2.

| (second off-site electrical power source) SSAR Section 3.1 .

i

This requirement is found in 10 CFR 50 Appendix A, General Design Criterion 17 Electrical Power:

|
Systems

t

: An onsite electric power system and an ofsite electric power system shall be provided to permit
functioning of structures, systems, and components in;portant to safety. The safetyfunctionfor each
. system (assuming that the other system is notfunctioning) shall be to provide supcient capacity and,

'

capability to assure that (1) speaped acceptablefuel design limits and design conditions of the
reactor coolant pressure boundary are not exceeded as a result of anticipated operational occurrences,

'
and (2) the core is cooled and containment integrity and other vitalfunctions are maintained in the
event ofpostulated accidents.

,

The onsite electric power supplies, including the batteries, and the onsite electric distribution system
shall have supcient independence, redundancy, and testability to perform their safetyfunctions,i

assuming a singlefailure.;

i Electric powerfrom the transmission network to the onsite electric distribution system shall be
supplied by two physically independent circuits (not necessarily on separate rights-of-way) designed

i and located so as to minimize, to the enent practical, the likelihood of their simultaneousfailure
i under operating and postulated accident and environmental conditions. A switchyard common to both
; circuits is acceptable. Each of these circuits shall be designed to be available in supcient time,

| following a loss of all onsite alternating current power supplies and other ofsite electric power

} circuit, to assure that speaped acceptablefuel design limits and design conditions of the reactor
; coolant pressure boundary are not exceeded. One of these circuits shall be designed to be available

!

4

r .
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'

within afew secondsfollowing a loss of coolant accident to assure that core cooling, containment \
'

integrity, and other vital safetyfunctions are maintained. |

Provisions shall be included to minimize the probability oflosing electric powerfrom any of the
i remaining supplies as a result of, or coincident with, the loss ofpower generated by the nuclear '

power unit, the loss ofpowerfrom the transmission network, or the loss ofpowerfrom the onsite
| electric power supplies. !

* *

The AP600 plant design supports an exemption to the requirement of GDC 17 for two physically
; independent offsite circuits by providing safety-related passive systems for core cooling and

containment integrity, and multiple nonsafety-related onsite and offsite electric power sources for
other functions. See SSAR Section 6.3 for additional information on the systems for core cooling.

4

1 A reliable de power source supplied by batteries provides power for the safety-related valves and ;

instrumentation during transient and accident conditions.
2

i The Class IE de and UPS system is the only safety-related power source required to monitor and
actuate the safety related passive systems. Otherwise, the plant is designed to maintain core cooling

| and containment integrity, independen; of nonsafety-related ac power sources indefinitely. The only
electric power source necessary to accomplish these safety-related functions is the Class IE de and'

t

UPS power system which includes the associated safety-related 120V ac distribution switchgear.
;

; Although the AP600 is designed with reliable nonsafety-related offsite and onsite ac power that are ;
normally expected to be available for important plant functions, nonsafety-related ac power is not >

,

; relied upon to maintain the core cooling or containment integrity. j

i !

The nonsafety related ac power system is designed such that plant auxiliaries can be powered from the
'

3

grid under all modes of operation. During loss of offsite power, the ac power is supplied by the 1

i onsite standby diesel-generators. Preassigned loads and equipment are automatically loaded on the |
; diesel-generators in a predetermined sequence. Additional loads can be manually added as required. |

; The onsite standby power system is not required for safe shutdown of the plant. |
*

This evaluation of power sources required for AP600 meets the exemption criteria of 10 CFR 50.12
(a)(1) and (a)(2)(ii).,

; 3. Exemption from use of ASME Code, Section III for Class C gas storage vessels SSAR I

Subsection 3.2.2.

i

10 CFR 50.55a requires that safety-related systems and components that are designated Quality C
j should meet the requirements of ASME Code Section III. For Class C air and gas storage tanks
j fabricated without welding, ASME Code, Section VIII, Appendix 22 provides a more appropriate set
: of criteria than does ASME Code, Section III, Class 3. The air storage tanks are constructed of

forged, seamless pipe, with no welds.,

i

The rules of Section VIII for gas storage vessels of the type included in AP600 for safety-related
functions are found in Section VIII mandatory Appendix 22 and have been developed specifically for,

'

the storage of gas under high pressure. These tanks are used in a variety of industries to store gas.

:

hJ O
|"
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These tanks are fabricated without welding. Because there is no weld joint to consider, weld strength
reduction factors do not apply which increase the wall thickness.

The material for the integrally forged tanks is ordered to a material specification (SA-372) developr.d i
specifically for that type of tank. The material specification is included in Section 11 of the ASME

;

Code. The tanks are formed from a forging that is essentially a seamless pipe. The ends are swaged |
down to reduce the size of the opening. After completion of the forming operation the vessel is heat
treated. No welding is permitted in the fabrication of the vessel by the Section VIII. Appendix 22
rules required for this type of vessel.10 CFR 50, Appendix B requirements and 10 CFR 21 apply to

*

the manufacture of safety-related air and gas storage tanks.

This evaluation of AP600 air tank integrity meets the exemption criteria of 10 CFR 50.12 (a)(1), j
(a)(2Xii), and (a)(2)(iii). j

4. Exemption from oi abg basis earthquake design requirement in 10 CFR Part 100,
Appendix A. SSAR Section 3.7

Item I.M of SECY-93-087 established the following policy: The staff recommends that the !

Commission approve the approach to eliminate the OBE from the design of systems, structures, and |
components. When the OBE is eliminated from the design, no replacement earthquake loading should |
be used to establish the postulated pipe rupture and leakage crack locatiors. The SECY also 1

1established the requirements for consideration of seismic events for equipment qualification and
.

fatigue evaluations.

The operating basis canhquake (OBE) has been eliminated as a design requirement for the AP600. |
Low-level seismic effects are included in the design of certain equipment potentially sensitive to a !
number of such events based on a percentage of the responses calculated for the safe shutdown j
earthquake. Criteria for evaluating the need to shut down the plant following an canhquake are ;

established using the cumulative absolute velocity approach according to EPRI Report NP-5930 |
(Reference 1) and EPRI Report TR-100082 (Reference 17). For the purposes of the shutdown criteria
in Reference I the operating basis earthquake for shutdown is considered to be one-third of the safe !

shutdown earthquake. The AP600 satisfies the policy outlined in SECY-93-087.

Removal of the OBE decreases the number of analyses required and results in improved piping and
equipment support systems.

This evaluation of elimination of the OBE for the AP600 meets the exemption criteria of 10 CFR
50.12 (aXI), (aX2Xli), and (aX2Xiii).

5. Exeunption huan use of ASME OM Code 1987 Edition. SSAR Subsection 3.9.6

10CFR 50.55a specifies that the OMa-1988 Addenda to the 1987 Edition of the OM requirements be
used for the requirements for inservice testing of active safety-related valves. The 1990 OM Code
represented a significant restructuring of the format of the requirements. The information in the
AP600 SSAR on inservice testing has been developed and reviewed using the 1990 Edition. The use
of the 1990 requirements does not represent a diminution of the inservice testing requirements.

1kM 5
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|

This evaluation of AP600 inservice testing requirements meets the exemption criteria of 10 CFR
50.12 (a)(1) and (a)(2)(ii).

6. Exemption from ASME OM Code valve inservice testing frequency. SSAR Subsection
3.9.6.3

10CFR 50.55a specifies the use of ASME OM requirements for inservice testing of active safety-
related valves. The ASME OM Code frequency requirement for most valves, unless a deferral is
justified, is three months. The inservice testing frequency for the AP600 automatic depressurization-

system valve is six months; .

Considerable experience has been used in designing and locating systems and valves to permit
preservice and inservice testing required by Section XI of the ASME Code. Relief from the testing I

requirements of the ASME OM Code is requested when full compliance with requirements of the
ASME OM Code of the Code is not practical or constructive. In such cases, specific information is
provided which identifies the applicable code requirements, justification for the relief request, and the
testing method to be used as an alternative. The following relief request has been identified to be
incbded in design certification.

|
|

Automatic depressurization system stage I through 3 valve exercise testing represents a risk of loss of
'

reactor coolant and depressurization of the reactor coolant system if the proper test sequence is not
followed. For this reason, the frequency of this valve exercise testing should be minimized.
Conversely, the probabilistic risk assessment assumes that valve reliability for these valves is a

,

function of test frequency. The recommended test frequency considers these two factors. The
recommended test frequency for the stage I through 3 automatic depressurization systems valve is
every six months. The PRA results show that the AP600 meets its safety goals. The assumptions in
the PRA are consistent with a six month test frequency for the ADS valves.

This evaluation of AP600 inservice testing relief request meets the exemption criteria of 10 CFR
50.12 (a)(1), (a)(2)(ii), and (a)(2Xiv).

7. Exemption from leak rate testing i+;" ^= of Appendix J to 10 CFR Part 50. SSAR
Subsection 6.2.5

10 CFR 50, Appendix J provides testing requirements for containment leak rate testing. The AP600
containment leak rate testing program outlined in SSAR subsection 6.2.5 satisfies 10 CFR 50,
Appendix J requirements except as described in SSAR Table 6.2.5-1 which is repeated as Table 1 of
this document and lists specific exemptions and justifications. The exemptions include changes that
reflect industry practice, updated industry standards, and provisions to extend testing intervals.

This evaluation of AP600 contamment leak rate testing meets the exemption criteria of 10 CFR 50.12
(a)(1), (a)(2)(ii), and (aX2)(iii).

j 10 6
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8. Exemption from 10 CFR 70.24 requirement for criticality meters in the fuel storage area.
SSAR Subsection 11.5.6

10 CFR 70.24 requires monitoring for criticality in areas where more than specified amounts of
3

special nuclear material are stored. TM AP600 does not include criticality meters in the fuel storage !

area. The fuel rack limits the criticality of stored fuel to a Keff less than 1.0 and obviates the need
for criticality meters. Subsections 9.1.1.3 and 9.1.2.3 provide information on criticality. The design

i
of the new fuel storage rack is such that K rr mains less than or equal to 0.95 with new fuel of the Iree
maximum design basis enrichment. For a postulated accident condition of flooding of the new fuel )

**

*

storage area with unborated water, K rr does not exceed 0.98.e

The design of the spent fuel racks is such that K rr remains less than or equal to 0.95 under design je
basis conditions, including fuel handling accidents. Because of the close spacing of the cells, it is .

impossible to insert a fuel assembly in other than design locations. Inadvertent insertion of a fuel
assembly between the rack periphery and the pool wall or placement of a fuel assembly across the top
of a fuel rack is considered a postulated accident, and as such, realistic initial conditions such as

boron in the pool water are assumed. These accident conditions have an acceptable K rgof less than
0.95. e

This evaluation of AP600 fuel rack criticality meets the exemption criteria of 10 CFR 70.14 (a).

.

gd 7
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Table 1

EXCEPTIONS TO 10 CFR 50 APPENDIX J LEAK TESTING REQUIREMENTS

Appendix J Requirement AP600 Exception and Justification

Paragraph ill. A.I.(a) - Type A Type A tests are m be conducted in accordance with ANSI-56.8, which
tests are required to be permits testing to proceed provided that the leak (s) can be isolated and
terminated if excessive leak that subsequent local leak rate testing is performed to demonstrate that
paths, which would interfere with the Type A test criteria are met. This approach can potentially reduce

" satisfactory completion of the plant outage time and is in accordance with ANSI 56.8 and industry
test, are identified, practice.

Paragraph til.A.3.(a) - Type A Type A tests are to be conducted in accordance with ANSI-56.8, which,

tests shall be conducted in superseded ANSI N45.4. Leak rate testing will be conducted pursuant
accordance with the provisions of to 10 CFR 50, Appendix J, Option A or Option B. Option A will be
ANSI N45.4 1972. condue:ed in accordance with ANSI-56.8 while Option B will be

conducted with the methodology defined in NEI 94-01, Revision 0 as
modified by Regulatory Guide 1.163 and in accordance testing
procedures of ANSI-56.8.

Paragraph Ill.A.3.(a) - A Type Type A tests are to be conducted for a minimum of 8 hours, in I

A test duration of 24 hours is accordance with ANSI-56.8. Industry experience has shown that
required, accurate test results can be achieved in less than 24 hours !

Paragraph lil.D.I.(a) - Three Type A tests under 10 CFR 50, Appendix J. Option A are to be
Type A tests are to be performed conducted at intervals not exceeding four years, except that, if the test
at approximately equal intervals interval ends while contamment integrity is not required or is required

-

during each 10-year service solely for cold shutdown or refueling activities, the test interval may be
period. extended indefinitely provided all deferred testing is successfully

completed prior to the time containment integrity is required. De 4-
year interval accommodates extended fuel cycles without requiring
Combined License applicants to perform excessive Type A tests. De
exception complies with Appendix J and meets the intent of Section XI
of the ASME Boiler and Pressure Vessel Code.

Paragraph lli.D.2 - Type B tests Type B tests under 10 CFR 50, Appendix J, Option A are to be
are required to be performed at conducted at intervals not exceeding 30 months, except that if the test
intervals not greater than 2 years, interval ends while containment integrity is not required or is required

solely for cold shutdown or refueling activitics, the test interval may be .

extended indefinitely provided all deferred testing is successfully |
completed prior to the time contamment integrity is required.

Paragraph Ill.D.2.(bXi). Air Type B testing under 10 CFR 50, Appendix J, Option A is to be
locks shall be tested prior to conducted in accordance with ANSI-56.8.
initial fuel loading and at
6-month intervals thereafter at a
pressure not less than Pa- |
Paragraph Ill.D.3 - Type C tests Type C tests under 10 CFR 50, Appendix J, Option A are to be
are required to be performed at conducted at intervals not exceeding 30 months, except that if the test
intetvals not greater than 2 years. interval ends while containment integrity is not required or is required

solely for cold shutdown or refueling activities, the test interval may be
extended indefinitely provided all deferred testing is successfully )
completed prior to the time containment integrity is required. j

l
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FAX to DINO SCALETTI

February 14, 1997 ;

i
'

1 CC: Sharon or Dino, please make copies for: Bill Huffman i

Ted Quay
' ,

Robin Nydes
Steve Kerch !

'
Bob Vijuk !

Ed Cummins
Brian McIntyre

OPEN ITEMS FOR CHAPTER 18*

This is a backgrouad package for the remaining open items for Chapter 18. Dino, this is a chapter
that can really use your help. We think we have NRC staff buy in on most stuff, but the-

'

administrivia is lagging. I hope you can prove this belief correct and then help with the administrivia
part. Chapter 18 is of interest because by our joi'1 NRC/W schedule, the FSER for this chapter
should be turned into Projects by the middle of March. Attached are copies of the OITS printout for
the 17 items that show " Action W" in NRC Status. We still believe we have to provide NRC with
additional information for two (2) of them (1395 and 1397). The others (15 of them) have had their.

additional information submitted. It seems a reasonable request that NRC acknowledge receipt of the
j

i change. Our records show no outstanding Westinghouse actions, except the two identified above, on !

; this Chapter 18. We request that NRC provide a definitive action for Westinghouse or provide |
: direction to change the status of the other 15 items. We recommend " Action N". If you need i

additional information or one of the background packages on any particular item, please send me an
E-Mail or call. Thank you.

.

Jim Winters
412-374-5290

|
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AP600 Open Itene Tracking Systein Database: Executive Senisnary page: 2/1497

Selection: [nrc sl code |=' Action W' Armi (DSER Section] hke 'l8** Seited by item 0

hem DSER Secoord Tuk/Descnpion Resp (W) NRC

No Branth Question Type Detail Staus Engmeer Samus Status tener No. I thee

1%0 NRR/HHFB 1881.3-7 DSERol ITAAC/MMIS Ckned Action W NSD-NRC-4875

jWessmghouse should provide mformanon regardag the HSI evaluseon. WEE [Eshould desenbe the raionale for the HSIs3esign eternents, and
- ~

procedures selected for evalumnon, and for the points in the design promss at which the evaluarsons are to occur. Westeghouse should also descnbe the
grocess for idennfying and resolveg conthets in gsadance, as well as the rationale for design decisions that conflict wah guidance

|
.Meetmg of 3/lW95:

|
!Same as the " Action N' nine in the open nem descnpnon field for _dbase item number 1354; _.

__ . _ _ ._
j

NRC reviewed the hhne docenents UfoU the[ahal5 UkC le'tter dase[7/25/955 ITAAC requued fE ckene. '
~~ ~

!

; Revised SSAR Chapter 18 submated in Revision 9,7/31N This includes SSAR 18 8. Human System Interface Design and SSAR 182. Human Factors
.. _. .n Program Management

Element 7. SSAR Rev 9 Ch 18 and WCAP-143% Rev i subnuttals
!

' Closed - ITAAC submnted by NSD-NRC-96-4875 of linN
[ Action W per NRC letter of Dec 19 hw El 7. ebi 12/19

1%I NRR/HHFB 1881.3-8 DSER-OI ITA AC/Mc.".S Ckned Action W NSD--NRC-4875
_ _ . - . _ . . . - - - - _ - . . . - - _ . - . - - . .. . - . . . -

; Westinghouse should descnbe how the HSI design wdl be h .-..-,:. Westmghouse should descnbe how the final HSI design will be A...A,;,

;incorporatmg the benes given in the cntenon
:

W ,Meetmg of 3/10/95:
'
Same as the " Action N' none in the open item descnption fiekt for dbee item number 1354.

f NRC ectnewed the'quedeline documents arid foted them aEeptalEU RCietter dmed 7/25/95. ITAAC rapsued for ckmue. f
' ~

Revised SSAR Chapter 18 submitted in Revision 9. 7/31N This includes SSAR 18.8 Human System Irwerface th sign and SSAR 18 2. Human Factors
Engineenng Program Management

!

Element 7. SSAR Rev 9 Ch 18 and WCAP-143% Rev I submmals.

i

Closed - ITAAC submmed by NSD-NRC-96-4875 of IInN
[Acn n W per NRC lener of 12/19 for El 7. rka 12/19 _ _ _ _ _

Page: 2 Total Records: 17

_-__- ____.__ -- -- _ - __._ _ _ _ ______-_- - - _ - _ _ _ . _ _ _ _ _ _ _ _ . - . _ . .. - - - - . --
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APtes Open leesn Tracking Syseesa Database: Executive Sunumary Date: 2/14/97
Selection: [nre st cc:lej=' Action W' And [DSER Section| like '18" Sorted by item 0

twm DSER Secnonf Tale /thscnytice Resp (W) NRC

No Branch Question Type Detail Stasus Engmeer Staus State IxteerNo 1 Dese

1365 NRR/HHFB 18 9.3-3 DSER-OI MMIS/ ERG Closed Acten W NSD-NRC-%-4805
. . _ _ _ _ _ _ _ _ . _ _ _ _ - _ _ . . . _ _ _ .._ _ . _ _ . . . . _ . _ ,

!Westinghome diould prcvide enfonnaten reganhag the wnsen's guide. Westinghoene should descnbe how the wneer's ginde will aJdress the unsque_ _ _
- features el a paper- and compuser4 esed . m --of procedures

|
;Per 2/16#95 confevence call between Jim Bengarra, John UHara & Kerch, Easter Roth, Mumaw:

!

[ Action W _NRCW to sesolution path *in pnnciple* and we need to_ send revision to SS_A_R section_ - _ - - . _ _ . - . --- . - . - - -__ f
.-

, . , _

,Ftr 2/16/95 conference call between Jim Bengarra, John O'Hara & Kerch, Easaer, Roth, Mumaw: Action W -- NRC agreed to resolinson path "in
,pnnciple" and we need to send sevnson to SSAR section-
'W- . _ _ sent (via fax or fedex) to the NRC a draR sevision to SSAR 18 9.8 on 8/18/95 which will provide the response to this open nem.
Action N: NRC to review draft of 18.9.8 ; see NRC fax of 2/2096
ACDON W: to respond to concenes of the fax; was discussed in conferena call of 3r2Il%
Element 8. With sulmunal of SSAR Rev 9 ch 18 and WCAP-14690, the MMIS pomon of this nem is closed. Need to determane what is requeed to close
[ ERG portion ofitem.
, Resolved - Per DCP/NRCD589, this seem will be closed wnh subental of the at-power ERGS.
[No ERG changes required. rka 12/3

1366 NRR/HHFB 18 9.3-4 DSER-OI MMIS/ ERG Cimed Action W NSD-NRC-%-4805
~ ~

[Westmginese'Uprovide information reganhng'the Ms of M~ Wesanghouse st'iould desenhe and provuh* a rarsonale for the differences,
if any, between the paper- and computer 4:ased pre- -- of the incens in this cneenan (or in NUREG-0899L

d
Per 2/16/95 conference call between Jun Bengarra, John O'Hara & Kerch, Easter, Roth, Mumaw:

M i
!

; Acteun W - NRC agreed to resoluten path [m prenciple" and we need to revision to SSAR section. -

Actum W !

Per 2/16/95 conferena call hetween Jun Bongarra, John O'Hara & Kerch, Easter, Roth, Mumaw: Action W - NRC agreed to resolution path *m |

pruiciple* and we need to send sevision to SSAR section

;Wesanghouse sent (via fan or fedex) to the NRC a draR revision to SSAR 18 9 8 on 8/18/95 wiuch provided the sesponse to this open nem
: Action N: NRC to seriew draft of I8.9 8 ; see NRC fax of 2/20/96
ACTION W: to respond to concerns of the fan; was disciused in conference call of 3/28/96.
Element 8. Wah subnunal of SSAR Rev 9 ch 18 and WCAP-14690, the MMIS partion of this item is cimed. Need to detemune whas is myared to cime
ERG portma of this asem.
, Resolved - Per DCP/NRC0589,this nem wdi be closed with submntal of the at-power ERGS.
!

M ERG changes mpared rkn 12/3 _ _ _ _ _

Page: 3 Total Records: 17

_ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ . . . __ . . _ . . . _ . . - _ _ . _ . . _ _ _ _ _ ~ . - ~,_ _.. _ . _ . _ _ _ _ _ _
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AP609 Open Iteen Tracking Systein Database: Executive Sammenary Date: 2/1497 :
,

Selecties: |nre si cedel=' Action %" Atul [DSER Section] like *18** Soned by item # ;
i

.- hem DSER Secnon/ Tale /Descnpaion Resp (W) NRC i

No Branch Question Type Detail Status Engmeer Stasus Starus I.mser No. I Dese.

1367 NRR/HHFB 1893-5 DSER-OI MMIS/ ERG Closed Action W NSD-NRC-96-4794 :)
.. - .. - -- . - - - . - - - - - _.- - . . .. . . . - - _ . .

; Westinghouse should provide information neganhag the symptom- bened emergency operanng procaxiures (EOPs) Westuighuime should sidinut the. . . - .
{ aft 04 specific ERGS so thus the staff can venfy that the EOPs will be sympeom4eaed

I }
Per 2/1685 confesence call between hm Bangarra, John O'Hara & Kerch, Easter, Roth, Menaw: |

| .

-'

LActum W -- NRC agreed to resolution push *in pnnciqile" and we need to send the ERGS and backgimnd documerits to NRC. . _ _ _ _ _ .-.---_ [
. - - _ . - - - ,

iltr 2/16/95 confesesace call between Jim Bongarra, John O'Hara & Kerch, Easser, Roth, Mumaw: !

IAction W - NRC agreed to resolumon push "a pnnciple" and we need to send the ERGS and background documents to NRC. These will be sent via a !
'

Iphaned approach wnh phase i ERGS to be sent 5/31/95. !

|Staeus updase provided by phone (D. Jackson 8/21): '

!! Action W is to complene analyncal basis for AE-l, AES-l.2, AE-2. and suppornag documentasion for shundown ERG. Closed wah subnunal of ERGS
''Rev 2 on Jan 10,1997. rka 1/15/97.

Closed . In Respome to leser NSD-NRC-96-4794.
taction W - See NRC letter desed 12/9/96.

Tins seein is $ osed_with subnuttal of the E_RGs Rev 2 Jan l_0. rka 1/15/97._ __ , _ _ _ | |l

1368 NRR/HHFB 18934 DSER-Ol MMIS/ ERG Closed Action W NSD-NRC-96-4805 ;

. _ - . . _ . _ _ _ _ _ _ . ___. _ . . _ _ _ . _ _ . _ . _ _ _ _ _ . . . ._ .. .. .. . _.

,Westuighoene should protide unfernianon negardmg the V&V prnneane. Westinghouse should clanfy the relanonslup of the EOP V&V to the M-MIS ;

:evalumnon isseses. The V&V process for hanicopy procedures should also be descnbed

e) ! i
N 'Itr 2/16/95 confesence call between Jim Bangarra, John O'Hara & Kerth, Easeer, Rosh, Mumaw: [

}"

7 W ' :. . Y. * '**'E E ***'"*D"' " "
. =

-

r ,

' Actson W .

I
|Per 2/16/95 conference call between Jim Bangarra, John O'Hara & Kerch, Easter, Roth, Mumaw: Action W - NRC agreed to resolunon path "m
pnnenple" and we need so send sevision to SSAR section.
;Wesanghouse seset (via fax or fedex) to the NRC a draA revision to SSAR 18 9 8 on 8/18/95 whsch provided the sesponse to this open nem.
.NRC to seview draR of 18.9.8 ; see NRC fax of 2/20/96
! ACTION W: to respond to concems of the fam; was discussed in conference call of 3/21/96
Element 8 Wah subnunal of SSAR Rev 9 ch 18 and WCAP-14690, the MMIS portum of this item is closed. Need to desernune shat is required to close
ERG portion.

, Resolved - Per DCP/NRC0589, this item wiu be ckwed with submatal of the at-power ERG's.
I

No ERG changes sequued. WCAP-14401 pro _vides the programmatic procedure V&V. skn 12/3 i
,

|
4

?

i
,

4

Page: 4 Total Records: 17 ,
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AP600 Open Item Traeking System Database: Executive Summary Date: 2/1497
Selection: (nre st cede]=' Action W' And IDSER Section] like 'l8** Sorted by item #

Item DSER Section/ Tnle/th scnpuan Resp (W) NRC

No.. Branch Question Type Detail Staus Engmeer Staus Staus ' kner No. / Dae
*

1369 NRR/HHFB 1893-7 DSER-Oi MMIS/ ERG Closed Action W NSD-NRC-96-4805

[Westmghouse should provide informanon reganhng5compuErIesedproce sres. Westichicuse shouki desenbe the prowss thy which E' ' ~ !

'

b
~

engineenng issues assocised wnh compiner-twed procedures will be resolves!(e g . concept tesung, and Nher analysest

|
Per 2/I6/95 conference call between Jim Bangarra, John O Hara & Kerch, Easter, Roth, Mumaw:

I
i Acum_ W - NRC agreed to resolunon path *in pnnciple" and we need to send revision _to SSA_R section

,_ . , _ ___

! Action W
iPer 2/16/95 conference call between Jim Bongarra, John UHara & Kerch, Easter, Roth, Mumaw: Action W - NRC agreed to resolunon path "in
Iprinciple" and we need to send sevision to SSAR section.
jWe - J .-- sent (via fax or fedex) to the NRC a draft revision to SS AR 18.9 8 on 8/18/95 mhich provated the response to this open item.
;NRC to veriew draft of I 8.9 8 ; see NRC fax of 2/20/96
| ACHON W: to respond to concerns of the fax; was discussed in conference call of 3/21M
| Element 8. With submntal of SSAR Rev 9 ch 18 and WCAP-14690, the MMIS portion of this item is closed. Need to detemune what is required to close
: ERG pornon.
Resolved - Per DCP/NRC0589, this it m will be closed with submntal of the at-power ERGS.

I
po ERG changes required Refer to SSA_R Sections I8 2 and |8.9 and Figure I8}-3 for inputs to l_ISI design rin 12/3

_

1370 NRR/HHFB 1893-8 DSER-Of MMIS/ ERG Closed Action W NSD-NRC-96-4805

|W'estinghouse should provide informarmn regardmg procedure m5rne' nance. kesunghouse sEndd descnbe the administrauve prucedures that will ensure
(that hardcopy procedures remam current and consistent with the computer-based procedures.

D ;

Per 2/16/95 conference call between Jim Bengarra, John UHara & Kerch, Easter, Roth, Mumaw:
I

|
Acuan W - NRC agreed to resolunon path "in pnncipic" and we need to_ send revision to SSAR_section; _

_j-

'
~Acuan W
,Per 2/16/95 conference call between Jim Bongarra, John UHara & Keith, Easter, Roth, Mumaw: Action W - NRC agreed to resoluuan path "in
'pnnenple" and we need to send revision to SSAR section.

'.

Wesanghouse sent (via fax or fedex) to the NRC a draft revision to SSAR 18 9 8 on 8/18/95 which provided the response to this open item. gi

NRC to review draft of I 8 9 8; see NRC fax of 2/20/96
| ACTION W: to respond to concems of the fax; was discussed in conference call of 3/21/96- |
Element 8. With subnunal of SSAR Rev 9 ch 18 and WCAP-14690, the MMIS poruan of tius item is closed Need to detemune what is required to close |
ERG poruon.

~

, Resolved - Per DCP/NRC0589, this nem will be closed with subnuttal of th arpower ERGS.

}
|No ERG changes required. SSAR 43.5 nctes procedure development ,includmg adnunistrative procedures, are COL applicant responsabihty See also
SS.A_R_18.,9 which references WW 14690; M_2/3 _ - __ _ _ ._ _

_

j

Page: 5 Total Recon.ls: 17
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AP600 Open Item Tracking System Database: Executive Susanary Date: 2nMr7
Selection: |nre st codel=' Action W' And [DSER Section] like '18" Setted by item #

hem . DSER Secnon/ Tale /Desenprion Resp (W) NRC

No. Branch Quesnan Type Detaal Status Engmeer Status Status lenerNo. / Dese

1371 NRR/HHFB 18 9.3-9 DSER-OI MMIS/ ERG Closed . Actum W NSD-NRC-9M805
.. . . . . . . . _ _ _ - _ _ _ _ _ _ . _ _ _ _..___..._..~_._2 _ . _ _ _ . . . . . _ _ _ _

;Westmghouse should provsde 2nformaroon segar&ng procedene use. Westinghouse should descnbe psovisions for access to, and a of." _ .-- y, _ . _ , _
procedures, as backups either in the control room or at locanons outside the control room. Wesunghouse should also describe how dewuptson of ongoing

. 'activsy by Iwomahcally accessed pacedures will be nuninuied.

!
'Per 2/lfd95 conference call between Jim Bmgarra, John O'Hara & Kerch Easter, Roth, Mumaw:

AC** * T.NRC apred !o resolunon pathfm [mciple_"_asu_l we need to send revision to SSAR section., _ , ,
_ _ _ _ _ _ _ . _

! Action W
! er 2/16/95 confewnce call between Jim Rongarra, John OHara & Kerch Easter. Roth, Mumaw: Action W - NRC agreed to resolusson path "inP
Ipnnciple" and me need to send sevision to SSAR section.
jWestinghouse sent (via fax or fedex) to the NRC a draft revision to SSAR 18.9.8 on 8/18/95 which provided the response to this open nem.
,NRC to review draft of 18 9.8 ; see NRC fax of 2/20/96

| ACTION W: to respond to concems of the fax; was discussed in conference call of 3/21/96.
Element 8. Wah submsual of SSAR Rev 9 ch 18 and WCAP-|4690, the MMIS portion of this item as closed. Need to desernune what is regenred to close

| ERG portion.
. Resolved - Per DCP/NRC0589, this isem will be closed with submmat of th at-power ERG's.
4

i
;No ERG changes sequeed. SSAR 13.5 noses procedure development ,includmg adnunistrative procedures, are COL applicant sesptmsatzhty. See also

iS._S_AR.18 9_wi_uch _se.f._e.r_en.c_e_s WC.A_P__I469_0. rk_n_1_2/3_ _ _.___ - . _ ._ - . _ . ..
_ _.

-

f
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AP600 Open atem Tracking System Database: Executive Summary Date: 2/14/97
SekcAw [nre si code}=' Action W' And [DSER Section] like *18** Sorted by item #

liem DSER Sectum/ Title /Descnptum Resp (W) NRC-

No Branch Questan Type Detail Staus Engmeer Staus Status letter No. / Dare

1392 NRR/HHF11 18.11.3 4-1 DSER-Oi MMIS Closed Actum W NTD-NRC-97-4%8

.Westmghouse should comnut to developmg a errthodology for ineegrated system valutation and related cntena W'estmghouseUnauld descriledtnois to
be used in evalussing dynanuc task performance in the V&V ..cJA1. Westinghouse shmid descnbe how the V&V nwthtuhdogy will address the
obpectives hsted as part of this cruenon Westmghouse should descnbe how the testmg of cntical human actions will be addressed in the V&V
methodology. Westmghouse should desenhe how the V&V nrthodology will address the cmegones identifwd in Apperubs A to RG 1.33 regardmg
procedwe4elased actmties. Westeghouse should dewnbe how the V&V methodology will evalusse performance under a range of operanmal condusons
'and upsets, and provute a&htaunalinformatum about the Evaluarum 17 tess scenanos. Westmghouse shoukt desente how the vahdation scenanos will be
'made remhsuc as part of the V&V methodology. Wesanghouse should descnbe how the V&V methodology will address performance measures so test the ,

'achievemer of all obpectives, design goals, and performance .w.mm Ie

f
IYr 2/I6/95 confe ence call between Jim Bongarra, John 011 ara & Kerch. Easter. Roth. Mumaw:

'A tc ion W - NRC agreed to sesolution path *m pnneiple" and we need to issue document & SSAR revisinn.

f. Actson N - NRC to provute clanfication on uhach procedures per RG L33 should be cxivered by V&V.
Meetmgof 3/10/95:

t

Clanfication provided on wntmg) by NRC to Westmghouse (Enulie)._ _ _Bnef discussion fdiowed. Westmghouse to issue SSAR sevisam and docunwns
. . - - - --. . - _ - _. ._.

b 4/13/95 - Fax of the "Programmanc level Descnynon of the AP600 Iluman Factors Venficanon and Vahdation Plan" m as sent to J liongarra and

} J Ollara A mapping of each elenunt 10 open item to its response / answer was provided. Action N: Revsew the document and desenmne whether the [
'

element 100 pen seems 18.II's are adequerely addressed ;

| ;

Resolved. S/17 phoncon with Jim Bangarra, Jmi considers all the element 10 V&V open items resdved Need to submu the revised 18 8.2.3 of chapter ; !

18 of the SSAR as part of the formal SSAR revision } j

Closed - The Human Facters Venficatum and Vahdatum is a&hessed in revised SSAR Section 18 II, submined in kew 9,7/11/96

Action W - See NRC letter dated 12/9/96.
Completed wah _ submittal of WCAP I_4401 R_ev_ision 2 rkn_1/28/97

L

I

I

i

!
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AP600 Open Item Tracking System Database: Executive Summary Date: 2/14/97
Selection: [nre st ccde]=* Action W' And [DSER Section] like '18** Sorted by itern #

Item DSER Sectumf Tale /Descnpaon Resp (W) NRC
No Branch Questum Type Detail Status Engmeer Status Starus tener No / Dme

1395 NRR/IlliRI 18123-1 DSER.OI MMIS Actum W Actum W NSD NRC-4875

iWestmghouse stundd sutmut an acceptable mmimum inventory of fixed positam controls, displays, and alarms for transient mangatum Westinginane
simmld desenhe lum the task wa!ysn wdl define a mintmum inventoryof alarms, displays and contnyls neassary to perfonn crew tasks. Westmginse
,should descnbe the ecchnical mis for the nummum inventory. Westmglumse slmld descnbe how an inventury wdi be i&ntified of fixed pouram
' controls, drsplays, and alarms necessary to penmt execution of the opersor tesks to plam and maintam the plant in a safe-shutdown conditum. i

'Westmginse should desenhe how additumal detailed charactenstics of these controls, displays, and alarms te g , ranges, scales, physical dimensions, and |
' actual information prescritatawi) will be ide ritified, defined, and implemented !

! I

Per 2/16/95 conference call between Jim Hongarra, John (Yllara & Kerch, Easter, Roth, Mumaw: i

' Westinghouse to include this on the March nretmg agenda. -

Actxm N - Give Westmghouse feedback on our proposed resolunon (proposed dunng 2/2N5 meetmg in Rockvdle) j
i

3/8N5 meetmg. j
,NRC requested Westmghouse consider that the detaded hst remam completely in Tier 2. Tier I would include the process to select the final invenkwy. -

| ACTION W. If the inventory hst is provuled in chapter 7, then make the cross refenen strong fnmichapter 18 Also, the hst stand mclude the process /
jcntena that was used to generate the hst. Westmgimse position is that this list is an expansion of the RG l.97 cnteria and phdosophy to address controls
;ard dispisys. Simid a Tier I list be requued we will pursue use of entiena presented at the Feb 2 meeting versus the NRC cntena used on evolutamary
' plants. Also prepare a drah Tier I hst. Need to take a stab at derimng acceptable ITAAC and supporting SSAR informarum as to how the fmal inventory i
swill be defined (Use PRA EOPs, ERGS, FBTA). Cautum fmm A. Stenhs - There will be a strong push to tr specific in derming these design ITA AC. !

O ! I
'ACilON N NRC staff to prepare a posman paper for NRC senior management proposing Tier I include the pnxessIcntieria Goalis to produce the. , !

pnper to support the next scheduled Senaw m n g..ma nretmg of Apnl 4 _ _ _ _ |

0 |2/2N5: Presentation of above made in RocbiIle,'NRC staff to discuss and provide feedback. l3

2NN5: Discussed dunng NRC/Westmghouse semor .- wm.a meenng as one of the top ?O open items Actam N --to provide feedback on !

Westmghouse proposal for resolutum. !

;2/27/95 Conference call with NRC (J. BongarTa, G. Galletti, J 01tara, J Easter, A.Sterdis & S Kerch) 1. Agreed to 'ollowmg defimnon of " fined
positum" - umque locanon in the control .ou..Au..uol panel for alarms, displays, contruts where present informsnm from the mminuun mventory;
conummsly available not contarumisty displayed, doesni have to be class IE; always displayed at the same kwarm, dedicated krarum where the iperator
can retneve mformatuun that is part of the minunum inventory 2 Scope of nun. inv. - failed to reach a natual understandmg im this, NRC stated that i

scope mcludes timise controls and indicatums needed to emecute the ERG lugh level operator actams includmg runsafety system actions, disagreed on this ,

!3 Use of FBTA & ERG development task analysis I & C hst. 4. When completed where does this go tier I or ter 2? Agreed to discuss at 3/8 nreung
|3/8N5 meeting: NRC requested Wesunghouse consider that the detasted hst remam completely in Tier 2. Tier I would include the process to selest the
fmalinventory ACIION W: If the inventory itst is provi&d in chaper 7, then make the cross reference strong fnun chapter 18. Also, the list should
include the processIcntena that was used to generate the hst Westinghouse positum is that tius hst is an expanwon of the RG 1.97 cntiena and
plulosophy to address controls and displays Stundo a Tier I list be required we will pursue use of cnuena presented at the Feb 2 nretmg versus the NRC 1

'c itena used on evolutionary plants. Also prepare a draR Tier I list. Need to take a stab at defining acceptable ITAAC and supptwtmg SS AR informarum f
as to how the final inventory will be defined (Use PRA, EOPs, ERGS, FBTA). .

'

NRC staff prepared a posnion paper for NRC semor .i i.4,m.a. proposing Tier I include the process / cntiena Goal is to produce the paper to supg=wt
the next scheduled Semor R ,,m .a mreting of Apnl 4
4/19N5 - Fax sent to J Bongarra and G Galietti of NRC tha provuled a prehmmary (draft) desenption of how the taal mventory hst was developed and
where in the ner 2 (SSAR) document it was found A description of how the trunimum inventory would be selected from the total inventory hst (the cntena !

I
to be used) was also provated This would be placed in the Tier I document. A very prelmunary draft of a mmimum inventory hst, using this cntena, was
provided for the NRCs informatum and use as backup to their position paper. He NRC (G Galletu) has subnutted the poutum paper for NRC
managenent review
NRC to Deteamme whether the pontum paper is accepable and the proposed Westinghouse appraoch is acceptable
, Actum W - see NRC response sent 8/28M5
Resolved - The mmimum inventory is addressed in revised SSAR Sectum 1812, submnted in Rev. 9,7/3 |M6. An ITAAC a di te prepared which e di ;

include the hst of mmimum mventory. !

Closed -ITAAC submitted by NSD NRC-96-4875 of II/7N6 ;

NRC actum to review the nunimum inventory issue. See NSD-NRC-96-4874. rkn 12/19 '

Comments rm Mmimum Inventory rec'd by NRC letter I./l.7M7. i

Page: 8 Total Records: 17
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AP600 Open ! tem Tracking System Database: Executive Summary Date: 2/14/97
Selection: Inre si codel=* Action %" And IDSER Sectioni like *IR** Sorted by item #

hem DSER Sectum/ Tule/Descngsam Resp (W) NRC

No Branth Questum Type Detad Status Engmeer Status Status tae, ego f p ,e

[ A ti'lectm is sdeduled for Feb 5 to resolve these actions. rkn 1/30f97, _
_ |.

13 % NRRAH H 18133-1 DSER-OI ITAAC/MMIS Closed Actum W NSD-NRC-4875
~

|Westmghouse shouki develop the ITAAC/DAC for certarn elements of the HFE PRM.' In cah of the folloming areas Westmglamse shoukt provide'
ITAAC/DAC akhessing a m.... ;..-..; to complete the L. A.. ...-ion plan and provide the results to the statT for review:
* Element 3 -I;mctumal Requurments Analysis / Allocation
* Element 4 -Task Analysis
* Element 5 - Staffing
* Element 6 - Human Rehabdity Analysis
* Bement 7 - Human-System Interface Design
* Element 8 -itn=h=e Devekyment
* Element 9 - Trasmng Program Devekyment
Westinghouse shoukt also provide ITAACJDAC addressing a V&V w... ;..-..; to (a) develop a detailed implementarum plan, and (b) complete the

i. plan and proyale the resinks ao_ pg for reuew._IT_AAC__gfymg the nunimum mventmy must a@ he devek ed
_ _ , _ _.

t

l Action W: Wesonglumse will discuss wnh the NRC HiB our approach to ITAACS/ Tier i docwnent for chapter 18

, Closed.-ITAAC subnuned by NSD-NRC-964875 of IIn/96
. _ _ _ _ _ _ _ _ _ _ _ _ ___

1397 NRR/Ilip 18.13 3-2 DSER-OI ITAAC/MMIS Actxm W Action W NSlLNRC-4875

|Westmghouse should provide the specified level of detal for the DCD. ITAAC, and DAC.

h Westmghtasse should. ;

i . Provide a complete set of ITAAC/D AC descnbeng the (a) design w..___..a.;s;(b) mspectums, test, and analyses; and (c) acceptane cntena for

y Element 3. Ttmctional Requuements Analysis and Allocanon"; Element 4. * Task Analysis *; Denrru 5. 'Staffmg*; Element 6. *lluman Rehabihty
' Analysis" Element 7. * Human-System Interace Design"; Element 8,"Proadure Development *; and Element 9, *Tramng Program Development .

[ f

,2. Provale a complete set of ITAAC/DAC for all V&V actmnes, includmg HSI task support venficatum, human factors swue sesolutum venficariosi, and
rmal plant HFE/SHI design venficatum

3. Resolve the staffs concern segarding the use of HFE guatelmes fur venficanon

4. Provale ITAAC/DAC for the mammum_ inventory _ ___ _ _ _ _ _ _ |
! Action W. Wesonghouse will discuss with the NRC HHFB our approach to ITAACS/ Tier 1 dansnent for chapter 18

i
Closed -ITAAC submnted by NSD-NRC-96-4875 of 1in/96
MNSD;NRC-96 4874, W action to respond to NRC comments on ITAACs rka l_2/19 _ |

|
,

.

!
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r
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AP600 Open Item Tracking System Database: Executive Summary Date: 2/MMI7,

Selection: Inre st codel=' Action W' And (DSER Sectionilike 'l8'' Sorted by item # ,

,

hem DSER Secuon/ Tale /Descripuon Resp (W) NRC
No Branch Quesnan Type Detal Status Engineer Status Status 3, tier No / Ibie

*
2M3 NRR/HHFB 18. DSER-Ol50 ERG Ckned Acnon W NSD-NRC-96-4805

_ _ _ _ _ _ _ ._. _ . _ . _ _ _ .. _ . . . . . _ .

-

jWestinghoine,in response to a staff request for an APtOO ERG submntal, stated that the low pressure reference plant's ERGS in comtunatuni wah a design
, differences report, identification of high level operator action strategies, and the Aft 00 system / event matrxes are sufficient for design cernficahon. The
: staff does not agree wah this Wesonghouse posanon because the passive safety system phdosophy differs significantly from curient plants. This was
addressed in the August 1994 pmsuon paper to Westinghouse as well as in the draft safety evaluztsoai report (DSERk (DSER open items 5.4 7.6-l.15 3 4-
3.20 4-2.20 4-21) Westinghouse has indicated that they wdl submit the ERGS by May 1995. Wesunghouse met the staff on f%ruary 2 and presensed

and hwd the ERG _deve_kyment process.. _ -
. - . _ - -_ _.- -._.-- .- __ . . . . . .

i

. _ . . .

; DISCUSSED AT 2/9/95 SENIOR M ANAGEMENT MEETING: 47. Staff to confum that technical agreement has been reached and implementation is
ithe only issue. May be removed at next mecong Westmghouse believes item 47 is sesolved and waiting for staff feedback. ,

f Action W - NRC agreed to resoluuon path "in principle" and we need to send the ERGS and background documents to NRC.1hese will be sent via ai

phased approach wah phase i ERGS to be sent 5/31/95. |
; Status updsee provided by phone (DJackson 8/21): |

| Acnon W is to complete analytical basis for AE-1. AES-1.2. AE-2, and support ng documentatuns for shutdown ERG. (need to submit background
:information on S/D ERGS. +

| Action N - Review as -power . Law powerAhindown ERGS and background for at-power and low power ERGS. f
Resolved - 1% DCP/NRC0589. this item wdl be closed with submittal of th at-power ERG's scheduled for 12/31. rkn 12/3. t

' Closed wuh ERG Rev 2 submittal Jan 10 tin I/15/97. | i

1
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AP600 Open Item Tracking System Database: Execu2ve Summary Date: 2/14/97
Selection: lnre st ctxlel=' Action W' And [DSER Section] like 'l8" Sorted by item #

licm DSER Sestion/ Tule/Descnpion Resp (W) NRC

No Branch Questum Type Detail Status Engmeer Starus Status letter No / Ihne

2044 NRR/lHIFB 18. DSERC150 ITAAC/MMIS Dropped Action W NSD NRC-4875

'48. Mmimum inventory of Controls and Displays
~' '

jWestmghouse has not sutwrutted a mimmum inventony of controls and thsplays for the APNX)(See DSER open item 1812.3-D his issue was discussed
,with the staff at the 2/2/95 meetmg in Rockvdle. A resolution to this open item was ptyosed and the stafY stated that they needed to discuss it among
'themselves (For closure, this open item may first require a completed set of APtWX) ERGS )

|See 1812.3-1for further status.<

! Action NITo review rev. 9 of ch 18 spec 5cally section 1812. ~
~ '

8N6: SSAR Rev. 9 mhich mcluded a revisum to Ch I8, was submmed to NRC. His included section 1812 on *mmimum inventory". ,

!

.2/2N5. Presentatum of almve made m Rockville, NRC stafT to discuss and provale feedback. |
|2NM5: Dncussed dunng NRC/ Westinghouse sennw managenent meetmg as one of the top 50 open nems. Action N - to povide feedback on !

jWestmgtmuse pmposal for resolutam

:2/27M5: Conference call wnh NRC (J Bongarra, G Galletti,1011 ara, J Easter, A Sterdis & S Kerch). I. Agreed to followmg defmrtion of" fixed
position" - unique locanon in the control room / control panel for alarms, displays, controls where present informarnm from the mrmmum inventtwy;
conunuously avaalable na contmously displayed, thesni have to te class IE; always displayed at the same location, dedicaral locatam where the operator
'can retneve information that is part of the mmamum inventory. 2. Scope of min. inv. - failed to reach a mutual understandmg on this; NRC stated that

'
scope includes those controls and mdications needed to esecute the ERG high level operator actions including nonstfety system ac' ions; disagreed on this |b 3. Use of FBTA & ERG development task analysis I & C hst 4. When completed where ducs this go tier I or ter 2? Agreed to discuss at 3/8 nectmg

|

3/8S5 meetmg: NRC requested Westmghouse consider that the detailed hst remaan completely in Tier 2. Tier I would mclude the process to select the
fmal inventory. AC110N W: If the inventory hst as puvided m chapter 7, then make the cmss reference strong from chapter 18. Also, the hst should~--

d include the process / cntena that was used to generate the hst. Westinghouse positum is that this hst is an espansion of the RG I 97 cntiena and
plulosophy to address controls and displays Should a Tier I hst be rrquired we will pursue use of cntneria pesented at the Feb 2 neetmg versus the NRC i
cntena used on evolutionary plarus. Also prepare a draA Tier I hst. Need to take a stab at defimng accepable ITAAC and supporting SS AR informatum
as to how the fmal inventory will be dermed (Use PRA, EOPs, ERGS, FBTA) Caunon from A. Sterdis - There will le a strong push to te specific m
derming these design ITAAC.

' ACTION N. NRC staff to prepare a posnum paper for NRC senior management, poposing Tier I mclude the processIcntiena Goal is to produce .he
paper to supptut the nest scheduled Senxw .,%~a meeting of Apnl 4.

4/19M5 - Fax sent to J Bangarra and G Galletti of NRC that provided a prehmmary (draft)descnpum of how the totalinventory hst was devekped and I
where in the tier 2 (SSAR) document it was found. A desenprion of how the nummum inverwory would be selected frum the total inventory hst (the cntena j
to be used) was also provaled. his would te placed in the Tier i document A very prelmunary draft of a mimmum mventory hst. using this cntena, was !
pmvided for the NRCs information and use as backup to their position paper. De NRC (G Galletti) has subnuned the posinon paper for NRC ]
s 4._. review. 3

\
'

5/2/95 Status: Discussed dunng March 8-9,1995 nag. Froposed approach under NRC management review

i
Action N Determi:ie whetler the position paper and Westinghouse approach is accepable. May require a SSAR revismn to chapter i8 .

'
1 Actum W - see NRC respume sent 8/2 tM5
Ckwed - ITAAC submitted by NSD-NRC-%-4875 of lin/96.
' Action N - See letter dated 12NN6
This item is dropped since 1395_is a repeat (action is being followed under item _1395) rkn I/W97

Page. II Total Reconis: 17
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1

I

4

February 14, 1997
4

.

| T0: Jim Winters
i

i FRON: Bill Huffman
,

SUBJ: ELECTRICAL FSER
'

i Nartnder Trehan has asked me to pass a red'uest onto you. He has a problem
i with not specifying any restrictions on ofping 480 volt poner cables and

control celes in the same trays. I have attached a fax from Tom Hayes dich:

; noted that there should be some restrictions but nothing specific was
,

provided,
t

! Marinder has marked up the what kind of restrictions he would Itka to see
! which I have attached. Could you pass this onto Hayes (or whoever and have

After you have thought about it, give me a call)and we'llthem take a look.
j set up a telecon.
8

Please stick this into your informal fax documentation.
! ............______gi11
!
;

i

i
i
i

i
!

!
i

3
,

I

i
!

(
!

,

i
:
I

l
:
1

i
i
j

|

!
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-
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-
i 1

h Wesd @ FAX COVER SHEET' .

i e .

:
,

, , _ _ _ - - . . -
_ _ f. , e * ~ =rI, h '

. :. . . ._ . . ; . , m _ ,' m
. :. ^

x.. . .p
| $ ib5|| ? .h '

_

|

! DATE: July 24. i896 NAME: Tom Hayesi

j To: Narendra Trehan LOCATION: _ Energy Center E3225
) PHONE:
1

- 301-415-2777 PHONE: (412) 374 4420
COMPANY: NRC

_

WIN: 2544420
*

-

i LOCATION: PAX: (412) 374 4 635
J

i

!
: CovmPages - 1+7
l
!

) Comments:
Per our telephone conversation of 7/22, attached are two documents generated
during the URD change process to allow the combining of low volta 0s power and ,' @ ^

;
,

: high level signal and control cables in me same raceway. '
i ,

i

1he first document (5 pages) is our original request to revise sie URD. It contains a
review of relevant codes and standards and an overview of why we believe the
change to be benefidal. '

i

j
The second document (2 pa0es) responds to questions generated by tie utnities. It
tends to jump from topic to topic to lofow the spJestions, but contains some good

;

i
information about our design. -

; Note that there are restrictions on trays containing a comhnselon et low-voltana
j

power and hiqih level signal, so combined tays are only used whors the Fays are %j rEvety empty. -

1 l
__

| If you need furtherinformation, please give me a call.

R80 ants,'
-

Tom Hayes

a

i

! Phone Number of *

| N8C8*lfG
F,quipenert 40M154444*

1
4

1

5 t
i
1 Fr34/es:1007

:
}

I

j
d

FEB 14 '97 12:02 PAGE.003
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|' 0
_ _ --

3 a} it is servt1f
an

i meruttTET Ioas or is __ .a m ,w table operating at less n 50 percent
i ,the ICIA rating, and (b) the fault current is insufficient to heat insulation
; to the flash point.

9
3

,

involve oscissively Indeed amargy cousset cables (insoumsatsden and soutral), these
admimes distances as sedeced to 3 inches and 1 inch respeedvoly.

!

withis panels and canoni swhchboards, the maimum hensental separadon betwesa
- *

components or cables of diffamat cepennom groups (both nah and vendor-
appbed internal winag) is 1 inch, and the annimaum venioni espuudos distance is
6 inches.

!
! 1hs azaeptions to Ibs guidance la 87'" j Omids 1.75 as based on test sesnits amed to
j support sacepdoes to the separation guidamas for operstang nuclear power plants. A sessmary
j af test sembs inen ten einstrical esperation test ympams is domanused in Ratorenes 13.
j These tem pmgrams support Ibo APG00 esceptions.
!

| Non-Class 1E eucuks as electricaRy noissed tom Class IE cimides, and Class 1E ciscuits
! Dom diremot asymenom ssoups as eiscussaDy isolated by itolation deviess, shisiding and

wirtag tenhaiques, physical aaparatica Ga acoonianos with Ragulosary Omide 1.75 for cuciutsi

i in raosways), or an approprises oomsbinaden thereof.

| When isolation devices are used to isoises Class IE circais 6om asa Cass 18 circaits, the
i cucats withis or hann abs Class 1E ognipment or devions as tdemained a Class 1E and as

treated as such. Beyond the isoission device (s) thses circuits me idendAnd as non Class 1E
and are separated hose Class 1E ciscuits in accordanos whb the above espandon edesria.

1

! Power and comuni cables are insulted la conduks or ventilated Lomem says (ladder.aype).
! Solid tray covers ase used in omedoor locanoes and indones whers tesys run is areas whart

| falling debris is a problem. lasaamenunion cables am romand in condait or solid bomma cable
! esy with solid tray covers as required. The cables am sierated for spacinc application in the

locadan where they me installad as mated in ==haweian 3.3.1.3J. The env -- ,i designa

af electncel equipsaast including Class IE sables mador monaal and almennel opassung
; oonditions is diaa=9aad in Secnian 3.11.
!

| Separnas trays se provkled for each voltage earvios legel: 4.16 kV, low vehage power
.

j (480 Vae,120 Vac,125 Vde), high level signal and cammel (120 Vac,125 Vdc), and low
j l 400 Vse poner asbles any be adzad at 120 Vaar125 Vdc sipal

*

: Ventually sucked asys an ansaged tua up to beams as smand in
|

-

intween war dismaat urvice imis wakin the meek.
mbeacdos 8.3.1 la puneral, a minimum of 12 inches vertical spacing is assistained

!

The electrical peastredens are la acconlanes with IEEE 317 (Rafaremos 2). Class lE and een-
1 Class lE electrical pansermelaa maas=bliaa ass anslott.8 red in a sepasuna mosala. The physical

{ asparaham of the Class 15 electrical pensandon ====hMaa are la asoonianos wish Reguisesty
; I Gelds 1.75. The containsment baikEag penetreicas ass deast2iad h mihasesion S.3.1.1.5.
; I
; Raceways lastalledh seinant Cassgery I suustares have seisodesuy liesiped sigiports er art
{ ahown not so areat assey.eelated agnipment should they dell. TWays ass ast anached rigidly
'

i
!

]
:

i Revisies: 8
| Jane 19,1996 8.)-20 Wi

|
:
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" ~ L't FAX i-

,

. S H E E T 6ner. A. Mc intae
1

To: Bill Huffman (NRC)

B. McIntyre (Informal NRC File), Bob Osterrieder, Larry Hochreiter, File 7.6 |cc:

Subject: NOTRUMP and WCH

Date: February 7,1997 |

| Pages: Four, including this cover sheet.
!

COMMENTS: |

: i

: Bill,
4

1

Attached are the following which I would like to discuss Monday's telecon.

Attachment I - Status of NOTRUMP Ols |'

:

) Attachment II - Proposed Draft of"Roadmap" |

Please give a copy to Ralph.. Thanks.

1
..

1

From the desk of...

Earl H. Novendstern
Manager, Advanced and WER Plant Safety

Analysis
Westinghouse

PO Box 355
Pittsburgh. PA 15235

(412) 374 -4790
Fax: (412) 374-5744

r. ora ry - .or i va: ie.; m

_
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t.

h k *n a n <- i ( (o 1 , . r|
2612 RAl-OI 440.339 RESPONSE TO BE WRITTEN: Need for timestep studies / nodalizat.on studies

2820 RAl-OI 440.466 DONE - Benchmarks in V&V Report
2821 RAl-Ol 440.467 DONE - Completed in original RAI response ,

: 2823 FiAl-OI 440.469 DONE - Benchmarks in V&V Report -

2824 RAl-OI 440.470 DONE - Horiz. strat. flow model removed from report

' 2825 RAl-Ol 440.471 DONE - Completed in original RAI response ,

2826 RAl-OI 440.472 DONE - Completed in original RAI response 3

I
2827 RAl-Ol 440.473 DONE - Completed in original RAI response
2832 RAl-OI 440.478 DONE - Birthing not used and removed from report i

2833 RAl-OI 440.479 DONE - Completed in original RAI response |
.

||! 2834 RAI-OI 446 480 RESPONSE TO BE WRITTEN: Deter. which Zuber CHF correlation used, if unmod., then done

2835 RAl-OI 440.481 DONE - completed in original RAI response
2836 RAl-OI 440.492 DONE - orig. response plus desenbed final unchoking model in V&V !

2922 RAl-Ol 440.441 RESPONSE TO BE WRITTEN: Provide CMT wall temp comparisons and discussion {
2923 RAl-OI 440.442 RESPONSE TO BE WRITTEN: Justify not modeling wall heat structures in CMT test sims.

-

2924 RAl-OI 440.443 RESPONSE TO BE WRITTEN: Justify nodalization of CMT reservior ;
i

2925 RAl-OI 440.444 RESPONSE TO BE WRITTEN: Requested CMT timestep study

2927 RAl-OI 440.446 RESPONSE TO BE WRITTEN: Describe differing uncer1ainties in CMT flow data |

RAl-Oi 440.489 RESPONSE TO BE WRITTEN: PRHR nodmg study to be documented |

RAl-Ol 440.480 REVISE SECTION 2.15 OF V&V REPORT: Add info from RAI response !

RAl-OI 440.481 REVISE SECTION 2.16 OF V&V REPORT: Add info from RAI response ;

!

!
.

|

!

.

,

!
t

f

i

?

,

!

I
.
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ATTACHMENT II - Draft of NOTRUMP Roadmap

RAI # Reference RAI Desenption

ssyyy WCAP.XXXXX. Brief Desenption of RAl
Section y.z

. . _ . _.

x xx.zzi E Letter #
.. _

1

1
I

1

I
i

i

I

I

l

.

Fecraary * *99' : 88C tr?.3 I t'.
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FAX to DINO SCALETTI

February 13, 1997

CC: Sharon or Dino, please make copies for: Joe Sebrosky
Ted Quay

Don Lindgren
Cindy Haag
Richard Orr
Bob Lutz
Ed Cummins
Bob Vijuk
Brian McIntyre

OPEN ITEMS FOR PRA CHAITER 42

This is a background package for the remaining open items for PRA Chapter 42. PRA Chapter 42 is
of interest because by our joint NRC/W schedule, the FSER for this section should be turned into
Projects by the middle of March. There are 8 Open Items with NRC Status of Action W.
Westinghouse believes that five (5) of these items (3264 through 3268) were resolved by responses
provided by NSD-NRC-96-4904 of December 9,1996. Westinghouse believes the other three (3)
items (3269, 3270 and 3271) were resolved by responses provided by NSD-NRC-97-4981 of
February 11, 1997. Currently, our records show no additional outstanding Westinghouse actions
required for PRA Chapter 42. We request that NRC provide a definitive action for Westinghouse
associated with the items above or provide direction to change the status of these items. We 1

recommend " Action N" Thank you. j

i
Jim Winters i

412-374-5290

|
4

.
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AP600 Open hem Tracking System Database: Executive Summary Date: 2/13/97
Selection: [nre st code]=' Action %" And [ resp eng] like 'ch42** Sorted by item #

,

hem DSER Sectnen/ Tale /Desenpton Resp (WI NRC
No Branch Question Type Detail Status Engineer Status Status Exner No I Date

3267 NRRECGB 19.2 RAIG CH42/Orr/Imtz Ooud Action W NSD-NRC-96 4904

[22098 la TRA Subsection 42.4.3, a COV of 0.14 is used for equipment hatch. . . . . . . . . _ _ _ . _ _ . _ _ . _ _ _
~ - . . . _ _ _ . _ . _ . _ _ _ . _ _ .

modehng error. However,this modehng error calcuiation in
Reference 42-2 is teed on internal pressure cases. Provide the
justificasson the this COV can be used for the external pressaue
case.

$AI response provided in letter NSD NRC-96-4904.
' ~

~ ' ~]
~

3268 NRRECGB 19.2 RAIO CH42/Orr/Lutz Closed Action W NSD-NRC-96-4904

I220.99 inhtA Sectmn 42.1.'at is stated th2 Failures 2the mecM
'' ~ ''

penetranon bellows, and leakage of the equipment hatches due to
ovahzation, do not occur pnor to general yiekhng of the cylan-
der? Dis implies that aAer the yield pressure is reached, the
bellows will fail and the equipment hatches stan to lealt wnhout
restnason. Derefore,the probabihty of failure for bellows and
leakage through eqtupment hatches due to ovalizaten beyond yield

l_ P' essure should,_be gives in PRA1_,___ ____,_ _ ,___ ___,_ .. ___,_ _ _ _, _

iRAI response provided in lener NSD-NRC-96-4904. |

v
b
sh

i

!

|

i
t:

!=

v

J

Page: 2 Total Records: 8
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APESS Open Iteam Tracidag Sys'esa Database: Executive Samunary Date: 2/13/F7 i
helection. |nre st code]='Actica %" And [ resp eng] like 'ch42* Sorted by item # ~f

hem DSER Sectunut Tale /Descnytum Resp (W) NRC f
No. Branch Question Type Detasi Status ... Engmeer Status . Status IreterNo / Dase "

:
3269 NRitECGB 3.82. RAtol . CH42 torr /l utz Clomi Action W NSD-NRC-97-4981 i<

. _ _ _ .. _ . . _ _._..; _ ____ __. _ _ _ . . ~ _

'

~

226.100 la SSAR Section 3 8.2.4.2.3, the factor of safety (FS) of 1.67 is .

used for equspment hasch covers ASME Serviw level C Imuts.
,

f
'Westnighouse estimmeed the critical buckhng pressures for eqamp-

ment hasches as 1.45 MPs (l% psig) for a 6.7 m (22 h) diameter f
lunch and 1.21 MPa (161 psig) for a 4.9 m (16 h) deamener hatch ' i

'i' based on the classical buckhng capacity of sphencal shells
subseceed to emeenial psessine and the capacWy reduction factors !
speci6ed in Baker et al.,"Seructural Analysis of Shells," |
pp. 253-254 McGraw-Hill,1972, and in ASME Code Case N-284. The i
s_----, f ng ASME Service level C lunas are 908 kPa (117 psag) I-

and 763.2 kPa (% pseg) using the factor of safety (FS) of 1.67 as . [
spectned in Code Case N-284, respectively. i

1' |

For the FS so be apphed to the Service level C pressure capocay. [
Wesenghome considesed the equipnient hatch cover buckhng due to !
emnernal pressure as the local buckhng (FS = 1.67 from Code :
Case N-284). The hasch cover is a complete shell by itself w th |
its own independent boundary and is subsected to pressene on its F

4p convem sede due to the- --internalpressure. Therefose, j
g the staff position is that the global buckhag (FS = 2.5 from j

*

v\ NE.3222)is the appropnase value. De ASME Service level C *

pressene capacity is 763.2 kPa (% psig) with FS of I .67 and ,

545.4 kPa (64.4 psig) with an FS of 21 |

Based on Code Case N-284, the local buckhng is dehned as the |
buckhng of the shell plane between suffeners. De flange of the ;

cover can act as a suffenmg element around the penphery of the'

sphencal cap. However, the suffening effect is innsted to (Rt)%
or 35.3 cm (13.9 in) from the edge. The entise are length from the j
censer of the hasch cover to the flange is 255.3 cm (100 5 in). [
The semanieng 218.4 cm (86 in) arc shondd be considered as ;

innsuffened, thesefose, the global buckhng crieena should be
upphed to thes unseffened regson. In the drah safety evalumnon 3

repust (DSER),slee staff nosed that Westinghouse's assumption of .t

!' local buckhng for the equipment hasch cover under emeernal pres- l

sine was not wrapad&. He seaff =th that W- f (
encsease the thsckness or use staffeners (e g ABBG System 80+ ;

f
' design) to meet the ASME Service level C heits at the unbeent
temperanne of 908 kPa (117 peig) for a 6.7 m (22 h) diameter t

i hatch and 763.2 kPa (% psig) for a 4.9 m (16 h) diameser hasch. .
'

| This was Open teem 3 8 2.4-30. I

I !

{ ne staff perfonned independent analysis for the equipment lunch j

! covers using the AILOR computer code with Emed boundary condmons }' I,
'

and noimpesfection. Using AILOR.the sim7pueducted the buckhng ;

(212.% psig) for 4.9 m (16 h) and 6.7 m (22 h) equipment hatch _
j ipressure Itackhng,as 1.38 MPa(18512 psig) and 1.57 MPa,
I 3

covers, sespectively. In both cases, the t=<* hap was pratrend to .f .

occur near the top portion. |
!

__..._ . _ _ _ . _ . . _ _ _ _ _,m_. _ . _ _ . .
'

Page: 3 Total Records: 8
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FAX to DINO SCALETTI
!

February 13,1997

CC: Sharon or Dino, please make copies for: Diane Jackson
Ted Quay

Don Lindgren
Preston Vock
Moshe Mahlab
Ed Cummins
Bob Vijuk
Brian McIntyre |

OPEN ITEMS FOR SSAR SECTION 3.10

This is a background package for the remaining open items for SSAR section 3.10. SSAR section
3.10 is of interest because by our joint NRC/W schedule, the FSER for this section should be turned
into Projects by the middle of March. There are 5 Open Items with NRC Status of Action W Two
(2) of these items (813 and 814) required some Westinghouse action. There have been a number of
telephone conversations about these items recently and Westinghouse understands that NRC has :

prepared a letter detailing the current status of these items. We request that NRC issue this letter
soon so that Westinghouse can properly address any remaining NRC concerns. Westinghouse ;
believes the other three (3) items (1809,1810 and 1811) were resolved by the issue of WCAP-13054 i

by letter NSD-NRC-96-4806 of 9/5/% (over 5 months ago). Currently, our records show no
additional outstanding Westinghouse action required for items 1809,1810 and 1811 and we request
that NRC provide a definitive action for Westinghouse or provide direction to change the status of
these items. We recommend " Action N". Thank you.

.

Jim Winters.

412-374-5290

|JJ
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AP600 Open item Tracking System Database: Executive Summary Date: 2/13/97
Selection: [nrc st etxlej=*Actic i W' And (DSER Sectionl iike '3.10" Sorted by Item #

Item DSER Sec.gonf Tule/Desenpum Resp (W) NRC
No Hranch Q.sest.on Type Detail Status Engmeer Staus Staus triser No. I Date

813 NRR/EMEB 3101 DSER-OI Mdler Confrm-N Actum W NSD-NRC-96-4841-

,Westmgtmuse simkl revise the SSAR and WCAP-13054 to state that the COL agT cant will submd all sensnuc expenence daa mfommanon to the staft fah
review and approval before includ ng it in the equipment quahficatum fde.3

Resolved - SSAR subsections 3101.1 and 310'6' address thew . ..a for the COL'apphcant to supply seismic expenence data to the NRC for
approval SSAR Appenthx 3D is consistent with this approach his item will be ckwed upon issue of this same approach in WCAP - 13054.

{ Actson W - The SSAR should be revised to stae that the COL apptrant will subma all of the informanon descnhed in the DSER to the staff for review and
. approval pnor to includmg tins informann in the equipment quahfication file. In a&btum, WCAP 13054 simuld be revised to delete the excepnou to the
| applicable portum of SRP 310.
Per DCP/NRC0590, WCAP.I 3054 was updmed to reflect COL responsabahty relmed to SRP 310
jCntena I. His item remams open pendmg resolutum of a relmed SSAR comment received in an 8/20/96 lener from Jakscn to Liperulo Followon
! Questions and faaf Updme to DSER Open Items Regarang the W Al%00 Advanced Rea: tor Design
! Action - W - 8/20f96 - Revisum 5 to the SSAR revised Sectm 10.2 to respond to tlus issue. His revisum is identical to the response to Q210 81. In
Section 3.10 of the DSER, dated Novender,1994, the staff stated tha this respmse was not compk-tely acapable, and identified flus issue as a DSER
Open item De SSAR should be revtsed to same that the COL apphcant wdl submit all of the infosmation desenbed in the DSER to the staff for revrw
f and approval pnor to includmg this Informaram in the equipment quahfication file. In ad&tum WCAP 13054 should be revised to delete the excepam to
'the applicable portion of SRP 310.
! Action W - SSAR 310.6 mdi be revised to indicate that the COL stem is addressed as part of the aphcation%

4 : Resolved - See response m Letter NSD-NRC-96-4841, dated October i4,1996. Subsectam 3.10 6 of SSAR will he revised.
Confirm-N - Subsect:on 310 6 Revisum 10 addressed this issue.g

! Action W - In a letter from McIntyre to Quay dated October 14,1996, Westmghouse proposed a revision to SSAR Section 3.10 6 w hich states that the
COL applecant, as a part of the Combmed License applicarum, wdl identify equipment quahfied based on expenence and mclude detasis of the
methodology and the conesposuhng expenence data his agrees with the staffs request on this item, and is accepable. Ilowever, the exception to SRP
i310 m Revision 2 to WCAP 13054 contains statemeras which either rieed to be deleted or clanfied. He first two sentences imply that IFEE 144-1987 is
acceptable relative to the use of expenence daa. RG 1.100. Revisum 2 states that this method of quahlication m IEEE 3441987 wdl be evaluated by the ;
staff on a case-by<ase txisis It appears to the staff that the excepum in the WCAPis relative to RG 1.100, Reviskm 2. Dese two sentences shoukt be
revised to reflect the posnion in RG l.100, Rev. 2. In a&htum, the discussum relative to Genenc Issue A-46 is not appisable to new plants. De staffs
positum is that A-46 is only used for venficate of equipment in operatmg plarus, and is not accepable for
quahficanon of equipment in ALWRs. His discussion stuudd either te deleted or revised. ,

_

814 NRR/EMEB 3 10.2 DSER Of Vock/SSARREV Actum W Actam W NSD-NRCW4841

In addmon to revising WCAP I3054. Westmghouse should revise Sectum 3 9I3 or 310 of the SSAR to descnbe the mettuxkdogy uwd in the AP600
, design to analyze the feedwater hne valve disks when they are subjected to dynanuc loads from a LOCA. (RAl210 85)

~ ~ ~

Closed - Added a statenent as follows to SSAR Rev.PValve discs are evaluated for manmum design ime pressure and maxinuun differential pressure

resuhmg from plant operating. transient, and accident conditions. Valve operatmg canditums are included as part of the valve design specificatum and are j
,used to evaluate the valve esc. |

| Actm W - the SSAR should be revised to descnbe the methodology used in the Apb00 design to analyre the feedwater line valve disks when they are ,

: subjected to dynamac loads due to a LOCA. In a&htum, as requested in the DSER WCAP 13054 should be revised to delete an exception to SRP, Sectam |

|31013.1 a(14)(b).
! Actum W - loclude infonnatum in tir SSAR on the mettux! of analysis of dynamic effects. !

Resolved - See response m tetter NSD'NRC-96-4841, dated October 14,1996. Valves are analyzed usmg equivalent static loads, SSAR 31012 mill te '
revised.
Actum W - A&htumal infosmation is required on the nethod used to determine the equivalent stmic kumi.
Action W -In a letter from McIntyre to Quay dated October 14,1996, Westingluurse responded to this item by pnyosing a revision to the fourth paragraph
'of SSAR, Subsectmn 310.2.2 to stare that feedwater hne valve disks are evaluated for the effect of dynamic loads of pire breaks by considenng the effect
of an equivalent differential pressore. His does not appear to address the staffs concerns. De staff considers equivalent differential pressure as bemg a ;

static load. De SSAR simuld be revised to desenbe the methodology used in the APrOO design to analyre the dynamic closure of feedwater hne valve |

| disk _s when they are subjected to dynamic loads due t a pipe break. _ _ _. [o
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- AP600 Open Item Tracking System Database: Executive Summary Date: 2/13/97
Sdection: |nre st code]=' Action W' And [DSER Section) like '3.10" Soried by Item 0

item DSER Settxm/ Title /Descnptum Resp (W) NRC
No Branch Questum Type Detail Status Engmeer Status Status Lener No. / Dme

1809 NRREMEB 3 10.2 DSER-CN 13054 Ckmxt Actum W NSD-NRC-96-4806

j3.10-2 Wesungfumw ' hould revise WCAP-13054 to semoveAeIcesiion.
~~ ' ~

,]
~

s

Actum WTWedinghouse 'will redse WCA5'l3(5 to' red the exception as stmed in resptdto R Al 21U2.' ' .
~~ ~

I

Ckmi - Revisum 2 of WCAP-13054 was transnnned by letter NS_D-NRC-96-4806 dated Sepember 5.1996.
_ _ _ _ _ _t

1810 NRREMEB 3.10.3 DSER-CN 13054 Gosal Actum W NSD NRC-96-4806 !

f3.10-3 Wesunghouse should revise WCAPIl3054 to renmfthe eI
. .

~ ~ ' '

fActum WTWestInghouse will revne WCAP-13054 to remove 15Eeicegiion as gwomised in RAl 2ld 82.

. _ ]itm
~ _ ~ ~

|
LClosed - WCAP-13054 Revision _2 transnutted by letter NSDyR_C-96-4_806 dated Sepember 5,1996. ,.

_ i.

1811 NRRNMEB 3104 DSER-CN 13054 Closal Actam W NSD-NRC-96-4806

3 I0 4[est ys
,

Sc[tson 3.10 of this repi.vt.
~ ~'

]revise'the SSAR and WCAP[I3054 as'noted
~

.7 _.

fActa[W IWestinghouse'wdlNvise WCA5 t iO54 to renme tliencepAas p5se'd in R Al 2ld 88. Wesongfumse will'inc'orporate the SSAR
~ ~

revision from the response to RAI 210.86
(Oosed; WCAPj 3054 Rev. 2 trummned by letter NSD;N__RC_96 4806 dated Sepember 5,1996 revise the positum on cruena Sc.

VI
N
W

,

t

i

;

,

4
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8. Electric Pewer

-

Each of the generators is directly coupled to the diesel engine. Each diesel generator unit is i

an independent self-contained system complete with necessary support subsystems that
include:

,

4

Diesel engine starting subsystem
|

*

Combustion air intake and engine exhaust subsystem*

Engine cooling subsystem*
,

Engine lubricating oil subsystem !.

,

; Engine speed control subsystem |
*

lGenerator, static exciter, generator protection, monitoring instruments and controls*
'

subsystems 4,. {,lk'*^ k. l$v (u,.* deqet d lead to'F /w 74^# w L,+ u, J dimip*de re- hv4
1 ne diesel-g crator starting air subs tem consists an ac motor-driven, air-cooled

compressor, an air-cooled aftercooler, refrigerant drye , and an air receiver with sufficient
storage capacity for three diesel engine starts. De interconnecting stainless steel piping from j
the compressor to the diesel engine dual air starter system includes air filters, moisture '

drainers, and pressure regulators to provide clean dry compressed air f r eng'gtgnu p
L wbre

ne diesel-generator combustion air uukc ..nd engine exhaust subsystem provides cofnbustion
air directly to the diesel engine and discharges exhaust gases from the engine to the outside
of the diesel generator building. De combustion air circuit includes weather protected dry
type inlet air filters piped directly to the inlet connections of the diesel engine-mounted
turbochargers. De engine exhaust gas circuit consists of the engine exhaust gas discharge
pipes from the turbocharger outlets to a single vertically mounted outdoor silencer which
discharges to the atmosphere.

The diesel generator engine cooling system is an independent closed loop cooling system.
rejecting engine heat through two separate roof-mounted, fan-cooled radiators. De system
consists of two separate cooling loeps each maintamed at a temperature required for optimum
engine performance by separate engine-driven coolant water circulating pumps. One circuit

i
cools the engine cylinder block, jacket, and head area, while the other circuit cools the oil
cooler and turbocharger aftercooler. 'Ibe cooling circuit, which cools the engine cylinder
blocks, jacket, and head areas, includes a keep-warm circuit consisting of a temperature
controlled electric heater and an ac motor-driven water circulating pump.

De diesel generator engine lubrication system is contained on the engine skid and includes 1

an engine oil sump, a main engine driven oil pump and a continuous engine prelube system
consisting of an ac and de motor driven prelube pump and electne heater. He prelube system
maintains the engine lubncation system in service when the desel engine is in standby mode.
De tube oil is circulated through the engine and various fihers and coolers to maintain the
lube oil propernes suitable for engine lubncation.

Revision: 8
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8. Dectric PowGr
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,

ne diesel generator engine fuel oil system consists of an engine-mounted, engine-driven fuel
oil pump that takes fuel from the fuel oil day tank, and pumps through inline oil filters to the
engine fuel injectors and a separate recirculation circuit with a fuel oil cooler. He
recirculation circuit discharges back to the fuel oil day tank that is maintained at the proper
fuel level by the diesel fuel oil storage and transfer system. |

> IW.r(str 6.7 '7-I
ne design of the onsite standby diesel generators does not ensure functional operability or |

maintenance access or support plant recovery following design basis events. Maintenance |'

accessibility is provided consistent with the system nonsafety-related functions and plant !
; availability goals.

ne piping and instrumentation diagrams for the onsite standby diesel generattr units and the
; I associated subsystems are shown on Figures 8.3.1-4 and 8.3.15.

ne onsite standby power supply system is shown schematically on one line diagram,
Figure 8.3.1-1.

8.3.1.1.2.2 Generator

Each generator is a direct-shaft driven, air-cooled self ventilated machine. He generator
-

enclosure is open drip-proof type that facilitates free movement of ventilation air. He
generator component design is in compliance with the NEMA MG-1 (Reference 1) 1

,

requirements.
- '

,

Each generator produces its rated power at 4160 V,60 Hz. Each generator continuous rating
'

I is based on supplying the electrical ac loads listed in Tables 8.3.1-1 or 8.3.12. De loads.

shown on Tables 8.3.1-1 and 8.3.12 represent a set of nonsafety-related loads which provide
shutdown capability using nonsafety-related systems. He generators can also provide power
for additional investment protection ac loads. He plant operator would normally provide
power to these loads by deenergizing one of those system components that are redundantly

.

supplied by both the diesel generators. He diesel generator design is compatible with the
step loading requirements identified in Tables 8.3.1-1 and 8.3.12. He generator exciter and
voltage regulator systerns are capable of providing full voltage control during operating

*

conditions including postulated fault conditions.

Each generator has a set of potential and current transformers for protective relaying and!

i metering purposes.

I ne following generator protection functions are provided via relays that are mounted on the
local generator control panet:

4

Differential (87), overcurrent (50/51), reverse power (32), underfrequency (81),
under/over voltage (27/59), loss of excitation (40), ground fault (Sig), negative
sequence (46), synchromzation check (25), voltage balance (60).

Note: ne number in the parentheses identifies the ANSI device designation.
'

f
..
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5 INSERT 8.3-7-1

The onsite standby diesel generators are provided with necessary controls and indicators for local or
; remote monitoring of the operation of the units. Essential parameters are monitored and alarmed in
: the main control room via the plant data display and processing system as described in Chapter 7.
.
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1 3.8.3.4.2 Hydrodynamic Analyses
|

I
This subsection describes the hydrodynamic analyses for automatic depressurization system

I
discharge into the in-containment refueling water storage tank. This discharge is designated

I as ADS, in the load description of subsection 3.8.3.3.1. The Grst three stages of the automatic
1 depressurization system valves discharge into the tank through spargers under water.
I producing hydrodynamic loads on the tank walls and equipment Hydrodynamic loads,
I measured in hydraulic tests of the automatic depressurization system sparger in a test tank,
I are evaluated using the source load approach (Reference 34). Analyses of the tests define
i

source pressure loads that are then used in analyses of the in-containment refueling water 41
I storage tank to give the dynamic responses of the contaiment internal structures. The basic
! analysis approach consists of the following steps:
|

| 1. A pressure source, an impulsive forcing function at the sparger discharge, is selected
I from the tests using a coupled fluid structure finite element model of the test tank,
I taking into account fluid compressibility effects. This source development procedure
I

is based on a comparison between analysis and test results, both near the sparger exit
I and at the boundaries of the test tank.
l

'

I 2. The pressure source is applied at each sparger location in a coupled Guid structure finite
I element model of the in-containment refueling water storage tank structure and of the
I contained water. The mesh characteristics of the model at the sparger locations and the
I applied forcing functions correspond to those of the test tank analysis.
I

Ii 3.8.3.4.2.1 Sparger Source Term Evaluation

1 A series of tests was conducted with discharge conditions representative of one sparger for
I the AP600 (References 35 and 36). Pressure traces measured during the test discharges were
I investigated, at both sparger exit and tank boundaries to (1) bound the expected discharge
i from the automatic depressurization system;(2) characterize the pressure wave transm.nion
I through the pool water: (3) determine the maximum pressure amplitudes and the frequency || content; and (4) produce reference data for qualification of the analytical procedure. Pressure
I time histories and power spectrum densities were examined at reference sensors, both for the
I total duration of the discharge transient (about 50 seconds) and for critical time intervals.
I

I Fluid-structure interaction analyses were performed with the ANSYS computer code
1 (Reference 37). The mathematical model consists of a 3D sector finite element model,
i 15 degrees wide, as shown in Figure 3.8.3-9. It uses STIF30 fluid and STIF63 structural
I ANSYS Unite elements, which take into account Guid compressibility and duid-structure
1 interaction. Rayleigh damping of 4 percent is used for the concrete structure, and Guid
I damping is neglected. Direct step-by-step time integration is used. The measured discharge
I pressures for single time intervals are imposed as uniform forcing functions on the idealized
I spherical surface of the steam / water interface, and pressures transmitted through the water to
I the tank boundary are calculated and compared with test measurements. The analyses of the
i test tank showed satisfactory agreement for the pressures at the tank boundary.
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3. Desig) of Struct res, Compone:ts, Eq Ipmert, cnd Systems n

!

!

I
The examination of test results related to the structural design of the in-containment refueling

I water storage tank under automatic depressurization system hydrodynamic excitation and the
i

comparison with the analytical procedure previously described, lead to the following
I conclusions regarding the sparger source term definition:
1

I
Re automatic depressurization system discharge into cold water produces the highest

*

i i
hydrodynamic pressures. The tests at higher water temperatures produce significantly

I lower pressures.
I

i Two pressure time histories, characterized by different shapes and frequency content.*,

'

I can be selected as representative of the sparger dncharce pressures; they are assumed h
I as actmg on a sphencal bubble centered on the sparger centerime and enveloping the
i ends of the sn nyer arms.
I

I The application of such time histories as forcing functions to an analytical model,*

I simulating the fluid structure interaction effects in the test tank, has been found to
i predict the measured tank wall pressures, for the two selected reference time intervals.
I

I
The two_ defined sparger source term pressure time histories can be used as forcing g

*

I functions _for global lydrodynamic analyses, of the in-containment refuelme water
I sioiage tanA by developing a comprehensive fluid-structure finite element model and
I reproducing the test tank mesh pattern in the sparger region.

1 3.8.3.4.2.2 In Containment Refueling Water Storage Tank Analyses
1

I The in-containment refueling water storage tank is constructed as an integral part of the
I containment intemal structures as described in subsection 3.8.3.1.3. It contains two
I depressurization spargers that are submerged approximately 9 feet below the normal water
i level. Transmission of the hydrodynamic pressures from the sparger discharge to the wetted
I in-containment refueling water storage tank is evaluated using the coupled Guid-structure
! interaction method similar to that described for the test tank analysis in the previous
I subsection.
I

I The 3D ANSYS finite element modelincludes the in-containment refueling water storage tank
I boundary, the water within the in-containment refueling water storage tank, the adjacent
I structural walls of the containment internal structures, and the operating Door. The model of
1 the in-containment refueling water storage tank, shown in Figures 3.8.3-10, 3.8.3 11, and
| 3.8.3-12, represents the outer steel structures, the inner concrete walls, and the water. The
1 Dexible steel outer wall is represented using beam elements; isotropic plate elements are used,

'

I to represent the inner strt'ctural module walls. The water is modelled as a compressible Guid
I to provide an acoustic medium to transmit the source pressure. The model has two bubble

| 1 boundaries representing the spargers. Pressure loads are applied to the solid element faces
i l adjacent to the air bubbles. The forcing functions at the sparger locations are conservatively

I assumed to be in phase. Rayleigh damping of 5 percent is used for the concrete-filled
I structural modules and Guid damping is neglected. All degrees of freedom were retained in
I the step-by-step direct integration solution procedure for the in-containment refueling water

/
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4.5.10 Source term evaluation
i

i

5'
Through the comparisons between measured and predicted wall

.l
pressures, we conclude that two pressure source terms can be used.

j for the subsequent IRWST hydrodynamic response analysis,
i

The first Source Term Subinterval, shown in fig. 4.5.11 lasts 0,6 sec.,
;

has a maximum and minimum values of about 0.22/- 0.17 bars and

has a significant frequency content especially in the below 40 Hz |.

frequency range.,

The second one, shown in fig. 4.5.12 last 1 sec, has maximum and.

minimum values of about 0,22/-0,2 bars and has a significant
1

frequency content expecially in the above 40 Hz frequency range. |

Although the use of such excitations leads to predict rather

conservative test tank wall pressures against those measured, it is |
estimated that they represent an appropriate input for the IRWST i

hydrodynamic analysis. The implied input conservatism can infact

compensate other uncertainties possibly effecting tne test tank
|

measurement, the results interpretation and the application of the I

source term to the IRWST environment.

l.
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FIGURE 4.5.11

input Source Term - Low Frequency

(PE13 - 10.2 - 10.8 sec. Test 330)
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FIGURE 4.5.12 |

Input Source Term - High Frequency

(PE13 - 26.2 - 27.2 sec. Test 930)
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j FAX to DINO SCALETTI i,
. February 12,1997

{
CC: Sharon or Dino, please make copies for: Ted Quay

Bill Huffman ' i
.

Diane Jackson 5

Tom Kenyon (
; Joe Sebrosky

]Robin Nydes
|

| Cindy Haag
!1 Don Lindgren
l

! Bob Tupper
; Bruce Rarig

Brian McIntyre
j Ed Cummins
j Bob Vijuk
:

!

, . NRC is requested to please acknowledge receipt of information related to each of the following Open
]' Items. These are a subset of the items with " Action W" in "NRC Status" for which I have personally
; checked, since the first of the year, that we have submitted what we believe is the resolving

information. Unlike those on the other list I sent you today, I have not prepared a background
.

} package for each of these. However, the reviewer in each case should have a submittal from
j. Westinghouse as identified in OITS for the item. Recognieng that reviewing for completeness of the
i response in each case constitutes an NRC action, we recommend that receipt acknowledgement be
I accompanied by direction to change their "NRC Status" to " Action N" If these are truly " Action
( W", please provide a description of the action Westinghouse is expected to take. We know of no
1 action required. This is the fifth weekly request of this type.
.

142, 157, 164, 182, 184, 262, 300, 305, 308, 333, 405, 457, 458, 628, 801, 802, 805, 807, 809,
972, 973, 1009, 1037, 1038, 1039, 1040, 1041, 1043, 1045, 1052, 1053, 1055, 1101, 1102, 1195,:

! 1197, 1210, 1225, 1226, 1227, 1228, 1231, 1232, 1317, 1458, 1461, 1697, 1698, 1699, 1700, 1701,
,

1702, 1703, 1704, 1707, 1716, 1727, 1730, 1731, 1742, 1745, 1747, 1749, 1753, 1760, 1885, 1996,i

j- 1999, 2018, 2019, 2023, 2024, 2025, 2034, 2040, 2045, 2051, 2199, 2200, 2201, 2202, 2272, 2273,
! 2442, 2457, 2676, 2683, 2684, 2686, 2691, 2939, 2942, 2945, 2958, 2959, 2960, 2 % 1, 2 % 2, 2 % 3,
; 2964, 2965, 2966, 2 % 7, 2968, 2969, 2970, 2971, 2972, 2973, 2974, 2975, 2976, 2977, 2978, 2979, i

j 2981, 2982, 2983, 2984, 2985, 2986, 3098, 3122, 3126. 3127, 3128, 3197, 3372, 3398, 3399, 3427,
! 3469, 3470, 3505, 3517, 3895, 3944, 3945, 3946, 3947, 3948, 3949, 3950, 3951, 3952, 3953, 3954,
I 3955, 3956, 3957, 3958, 4123, 4124, 4125, 4126, 4127, 4128, 4129, 4130, 4131, 4132, 4133, 4134,
i 4135, 4136, 4137, 4138, 4139, 4140, 4141, 4142, 4143, and 4144. !
.

|
| f,

\ OM
Thanks,

| Jim Winters
1

412-374-5290

!

!

!
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FAX to DINO SCALETTI

February 12,1997

CC: Sharon or Dino, please make copies for: Bill Huffman
Ted Quay

Don Lindgren
Mike Corletti |
Ed Cummins
Bob Vijuk
Brian McIntyre

OPEN ITEM #164 (M5.2.5-20)

In my quest to make sure we have provided NRC with everything needed to prepare an FSER, I am
researching open items from the smallest item number on. The relevant documentation related to
Open item #164 (M5.2.5-20) is attached. We provided this FAX response on January 10,1997. We
believed that this list of references resolved the concerns of item #164 and subsequent telephone
conversations. It seems a reasonable request that NRC acknowledge receipt of the change. We
request that NRC provide a definitive action for Westinghouse or provide direction to change the
status of this item. We recommend " Action N". Thank you.

.

*

i

|
Jim Winters i

|412-374-5290

;
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AP609 Open Item Tracking System Database: Executive Summary Date: 2/12/97
Selection: { item no] between iM And 164 Sorted by item #

'hem DSER Sectionf Title /Desenpnen Resp (W) NRC

No Branch Question Type Detal Staus Engineer Status - Status terierNo / Dase

164 NRR/SPLB 5.2.5 MTG-OI Corletti M. Ckwed Actum W

,M5 2.5-20 tREACTOR CtXX. ANT PRESSURE BOUNbARY LEAdGE5 Identify each sy'sNconnected to the reactor coolant system (RCSi that !

~

*

could espenence insersystem leakage and provide a discussion of the leak detectmn method,inclu&ng prosecove features to emure that the syssem dies not ! -

0**'Presmrime.
. __ _ __ _ _ _ . __ _ _ _ _ _ _ _ . _ . _ , _ _ _

i
' ~

_

[ Closed - Westmgtmarse has completed neassary sa5rmetals to suppmt stafne [iew[5e the response for ikAl 440132 for a discusdEof this isme. |
'

1

Actam W - per 12/2 telecon Westinghouse to pmide explica references to where we covered the syssems connected to the RCS in the SSAR or other
| document
! Acnon N - FAX to Huffman on 1/10/97 provided explicit references. _

_____ __ _. __

'

t

N

&
A

L

4

Page. I Total Rectmis: 1
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FAX to BILL HUFFMAN

January 10, 1997

CC: Don Lindgren
Mike Corletti
Brian McIntyre

ADDITIONAL INFORMATION FOR OPEN ITEM 164

~ '
*

This is in response to the 12/2/% request to provide, explicitly, where we covered leakage from each
system connected to RCS in the SSAR or other document. We explicitly cover intersystem leakage
from the RCS in WCAP-14425, the ISI,0CA report. This WCAP is referenced in the SSAR in a
number of places. ' The most relevant ara in section B-63 of SSAR section 1.9, and in subsection
1.9.5.1.7. We believe this completes Wertinghouse actions required for Open item 164 and request
NRC direction to change its *NRC Status". We recommend " Action N",

.

.

Jim Winters
412-374-5290

|

1
I

.

$

e

.
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FAX to DINO SCALETTI

February 12.1997
|
'

CC: Sharon or Dino, please make copies for: Ted Quay
Bill Huffman
Diane Jackson
Tom Kenyon
Joe Sebrosky

Cindy Haag
| Don Lindgren.

Robin Nydes
Brian McIntyre
Ed Cummins !

Bob Vijuk

This is a reminder list of the Open Items where we have recently documented the difference between
"W Status" and "NRC Status". In all cases, we believe the next action has been at NRC for over 3
months and await your definitization of a Westinghouse action or your direction to change the "NRC
Status" to something other than " Action W"

Open Item Number Westinghouse Submittal Request for
Status Change

142 (M3. I1-9) 2/29/% 2/3/97

157 (MS.2.5-13) 1/9/97 2/12/97

405 7/8/% 2/11/97

1210 (DSER 12.4.2-2) 4/30/% 2/6/97

1227 7/8/% 2/11/97

1228 7/8/96 2/11/97

1231 7/8/% 2/11/97

1232 7/8/% 2/11/97

2034 7/8/96 2/11/97

Note that the status was changed for items 4, 21, 30, 37, 123, 134, 135, 137, 138, 139, 140, 141,
144,158,586, %9,970,971,1300, and 1301 so they have been removed from the table.

. Thanks for your help.

\.

| w '

.

i 1 aff

|
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FAX to DINO SCALETTI

February 12,1997
]

CC: Sharon or Dino, please make copies for: Bill Huffman

Don Lindgren
Mike Corletti4

! Ed Cummins
Bob Vijuk

3
Brian McIntyre

,

! OPEN ITEM #157 (M5.2.5-13)
;
I

In my quest to make sure we have provided NRC with everything needed to prepare an FSER, I am
*

researching open items from the smallest item number on. The relevant documentation related to
! Open Item #157 (MS.2.5-13) is attached. We provided this FAX response on January 9,1997. We j

i believed that this list of references resolved the concerns of item #157 and subsequent telephone '

'

conversations. It seems a reasonable request that NRC acknowledge receipt of the change. We
request that NRC provide a definitive action for Westinghouse or provide direction to change the
status of this item. We recommend " Action N" Thank you.

4
,

4 .

.

Jim Winters.

U2-374-5290

|

|
1

l
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AP600 Open item Tracking System Database: Executive Sununary Date: 2/1287
Selection: litem nol between 157 And 157 Sorted by item #

hem DSER Secteun/ Ta h mgaion Resp (W) NRC

No. Branch Question Type Detal Status Engineer Status Sinus letter No. I rw -
157 NRR/SPLB 5 15 MTG4M Corletti,M. Closed Action W

M5.23-13 (REACTOR COOLANT PRESSURE BOUNDARY lhIKAGEh IE[y each system thari susceptible to intersystem leakage, drcuAs the
~

Mhod of M hm.and protectm_Q _ __ _
- _ _ _ _ , _ , _ _ _ _ . , , _ , _ , , _ , , _ - _ - , , _ _,.

Closed - Westeghouse has M M Ms to sugipuistaffEvbw.
~'

'
~ 'I

~

| Action N - NRC to seview RAI 440132. 210 61. Section 5.4.7, and Section 1.9.5.
| Action W - per 12/2 eclecon, Wessinghouse 40 provide expbca references to where we covered the CVS pomon of ISLDCA in the SSAR or other docurnent.
@ction N _- FAX to Huffrnan on 119/97 provided emphcit seferences. _ _._

___. ._ _._ _. , ,

f
4
+

Page: 1 Total Records: I
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FAX to BILL HUFFMAN

January 9,1997

CC: Don Lindgren
Mike Corletti
Brian McIntyre

ADDITIONAL INFORMATION FOR OPEN ITEM 157

This is in response to the 12/2/96 request to provide, explicitly, where we covered the CVS portion-

of ISLOCA in the SSAR or other document. We explicitly cover the CVS portion of ISLOCA in
WCAP 14425, the ISLOCA report. This WCAP is referenced in the SSAR in a number of places.
The most relevant to the CVS potion of ISLOCA are in section B-63 of SSAR section 1.9 and in
subsection 1.9.5.1.7. We believe this completes Westinghouse actions required fer Open item 157
and request NRC direction to change its "NRC Status". .We recommend " Action N".

.

Jim Winters .-

412 374-5290

I

.

.

|
.

4

'
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CATE. 5g),,u,,q |}_ jff 7 NAME: Qg &yy |
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LOCATION: FAX: (412) 374 5099
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d

Jim Bongarra and Jim Higgins,

Attached are the proposed markups of SSAR chapter 18 and chapter 7 that address the remainingi

issues with the DSER open item on " Minimum Inventory". These markups are consistent with the
approaches that we agreed upon during our conference calls last Wednesday and Thursday and are.

pending review and approval by our management review team. Not included with the chapter 7
markup is a proposed change to figure 7.21 that will add the functional logic for the manual initiation

. of the main control room emergency habitability system. This is currently under review by the chapter
7 author and will be forwarded as soon as available.

; Thank You,
Steve Kerch

,

1

i

;

Phone Number
of Receiving
Ecuipment: 14 [, 30 / - 8/> ~ 2 Z 2 2

~

fp N. S/b ~ 3'N ~$[N
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* 18. Human Factors Engineering

.

I By accomplishing the emergency teroonse guideline critical safety functions following a
1 design basis event. the plant is able to retitigate the consequences of the event and to establish

I and maintain safe shutdown conditions, ne minimum inventory list identifies sufficient

I controls, displays, and alarms to moniter and control operation of the safety.related systems
I to achieve the six critical safety functions identified in the Emergency Response Guidelines

I and to establish and maintain safe shutdown conditions following an accident.
,

1,

I Tables 7.5-4, 7.5-5, and 7.5-6 identify the instrumentation and the associated Emergency

i Response Guidelines critical safety functions that each insuument supports for each of the'

| Type A, B, and C post-accident instrumentation, respectively.

1

I Minimum Inventory Selection Criteria Implementation Process
I

| Section 7.5 provides a discussion of the development of the requirements of Regulatory

I Guide 1.97 and the implementation process for the AP600 (Criteria 1,2 and 4).

I

I Section 18.7 and Reference I provide a discussion of the implementation process for

I identification of critical PRA operator actions (Criteria 3). Chapter 30 of the AP600 PRA

1 describes the process for the human reliability analysis.

I

I 18.113 Remote Shutdown Workstation Displays, Alarms, and Controls

i

I Subsection 7.4.3 discusses safe shutdown using the remote shutdown workstation following

I an evacuation of the main control room.
I

I The main control room provides the capability to perform accident mitigation and safe

I shutdown tasks for design basis events. He only types of events that would require

i evacuation of the main control room and control from the remote shutdown workstation are4

i l localized emergencies where the main control room environment is unsuitable for the

I operators or where the main control room workstations and equipment become damaged.'

i I

j l Evacuation of the main control room is not expected to occur coincident with any other design

I
basis events. Subsection 9.5.1 of the Standard Review Plan (NUREG-0800) specifically

I excludes consideration of other design basis events coincident with a fire.

I!

I The design capability for the remote shutdo'wn workstation is to provide the capability to

establish and maintain safe shutdognditions following a main control room evacuation,| 1

I as described in subsection 7.4.3.1.1. ._f:n i F - J._ic - A avu=

h . q . . i |a- "- ,uvf44 U -f L 2 ,_ R -- @p, .. , M ~-W ' A -
1 / - i =^^ .'.;;8 ..c~. j x __ ..._ _ _ . x _-"d ': ! 'm...= 2:5- *
I

Tke. e..Ja|y b,4 ay s%i d e w , |<s}-y b- .

l"
I ~chf-a..

-

I %He /6./2.,2.-) , re r e Me vM Mm tb redows 4+f ew
5I 18.12.4 Combined License Information WW y 944,,3 ,

,

I nis section has no requirement for additiond information to be provided in support of the

1 Combined License application.

Revision: 9
August 9,1996

Y W85tingh0084 18.12 7
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' 18. Human Factors Enginee g

:
.

I 18.12.5 References
|

1 1. WCAP-14651. " Integration of Human Reliability Analysis With Human Factors
| Engineering Design Implementation Plan."

|
|

i 2. WCAP-13793. "The AP600 System / Event Matrix," June 1994.
i

1
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18. H3anan Factors Engineering y
I

I Table 18.12.21 (Sheet 1 of 2)

1

I MIND 1UM INVENTORY

hwea/aip&f Control Display AlarmE/ SSAR Source kn m
1 -Fixedfesition-- '

1 -lastrummentatiour-,

-B+ bX Table .7.5-5
1pNeutron flux .

i * RCS pressure -01, 02. Cli-& K Table .5-5, 6 j

g| 4+rBS e-K Table 5-5 |
WRTw
. R T, H+-4 g Table 7p-5 j

i Wgg
gI Containment water level "!, C1 < A % Table 7. -5. 6

l Containment pressure M f-X | Table 7 5. 6
'

% i tressurizer water level 4+- +- X X Table 7 5

/I hessurizer reference leg 9t-+X Table 7.5#

l temperature

surizer pressure 41-f-)( Table 7.5-

/ l Core exit temperature -Bi-et f-X )( Table 7.5-

RCS subcooling St f X X Table 7.5-5
"

-Gi cK X Table 7.5-5 ;
l IRWST water level -

I PRHR flow 4t- 4.X X Tabic 7.5-

| PRHR outlet temperature 4+-+-X X Table 7.5-

I PCS storage tank water 4t-+K Table 7.5 5

| level
i PCS cooling flow %X Table 7 5

IRWST to RNS suction % ( ..K Table 7 5-5
I

valve status

% Containment isolation 0) M )( Table .5-5*

oA;
\ valve,shtfu sy )I Containment area high et M X Tabl '7.5-6

| range radiation level
-et +)( )( Tabt 7.5-6

i Containment pressure

I (extended range)

l Containment hydrogen -C-F g.X Tab 7.5-6

9- -XCMT Jeyd -@w*""a""re* actor trip (alw- Tabie 7.2-4. PMS
-

anu i a
xis> initiates tu, sine tri, -.

i ras u..t ,,g Figure 7.21 (Sheet 1 ). I

F,jue- 7,2-/, s herr Ii)
Essetirip

I
'

i

Revision: 9
August 9,1996
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18. Human Frctors Ergineering

,

b

| Table 18.12.2-1 (Sheet 2 of 2)
l

I MINIMUM INVENTORY

I InktnMen5 I6f|$1
| ; w; , ;m 2- Corarol Display Alarn SSAR Source
1 -!r.=:- ::Mr-

Tab e j'.24 PMSi Manual safeguards x
1 Also i tiates reactor ripl actuation<

1
Table 3 3, PMS

I Manual CMT actuation x Table 7 -4. PMS

I Also ini 'ates reacto trip

i Manud 81a4 (enhelhem X. Table 7. -3, PMS

I enie(9 tat Q|fdil'h pe, Figure 7. 1 (Shee 19),
1

1 Ard k M T h / DAS -

1 Manual ADS actuation x Table 7.24. PMS

I Also initish r tnp 1

1 Table 73- PM
I (13 and 4) Figure 7.2- (S t 20),

1 DAS /
| I/2/3/4 [

Table 73-3. MSl Manual PRHR actuation x

l Figure 7.21 !Iheet 19),

I DAS*

Table 73-3, S
I Manual containment x

I cooling actuation Figure 7.2-1 20),

{I DAS
Table 73-3, MS

l Manual IRWST injection x
Figu:e 7.2- (Sh' 20),

I actuation
I DAS

,

Table 73 , PMS
I Manual containtnent x

l recirculation actuation
|

Figure 7 1 (Sh 20),

DASI CV line / MOV line
Table 7 -3, PMS

I Manual containment x

I isolation Figure .21 (Sheet 0),

I DAS
Table 3 3, PMS

I Manual main senmhne x ,

I isolation

Tably 7.3 3, PMSl Manual feedwater isolation x

7.21 (Sheet 2,), f
FiI Manual containment x
DI hydrogen igniter

Qh,' (1') Al+hea h +)ni fs. tame hr ha4 no Y Sdisff anf *|-
stiferiA o,f sdsedis A 18 a12. 2. h% insyat%ce h anae vt |+ht c I eJoe'n

pas jua.p is. In f uew+,on ns int.laaaaan o:
(p)'T~hese fsNeitttrs are. asel ts ye neraft visus.I alerh (s&fy << |nhD}&pi

fer t% en5 co A.I roeen : nen-sale h eeIde) L'OIm Joe w cnesh'a f %e g cc.M
sh*New uorkskho'n) Maf' jfenJ|{/ c.kage,[3 -fe 4/

'
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7. Instrurn:ntati:2 rnd Controls

C Att 6
coolant pumps are tripped dunng engin red safety system actuation, the reactor cc.olant
pumps are not available. However, the reactor coolant system is designed to provide
sufficient natural circulation to achieve safe shutdown conditions with the steam generators
and passive residual heat removal heat exchanger removing decay heat. Natural circulation,

flow is verified by monitoring the reactor coolant system temperatures.

7.4.2.5 Other Systems Required for Safe Shutdown |

|

The other safety related equipment and systems used to maintain the plant in safe shutdown
are identified in Table 7.4-1. They are also listed below, with a reference to the respective
section or subsection which discusses their operation in more detail:

Protection and safety monitoring system Sections 7.2, 7.3, and 7.5*

Class IE de and UPS system Subsection 8.3.2=

These systems are either normally operating or they start automatically when required. The
instrumentation for these systems is described in the particular section containing the system
description.

'

He monitoring instrumentation available in the main control room for safe shutdown are i

Isafety-related and are part of the qualified data processing system. The instrumentation
available for safe shutdown monitoring is listed in Section 7.5.

i

!

7.4.3 Safe Shutdown from Outside the Main Control Room |

7.4.3.1 Description

If temporary evacuation of the main control room is required because of some abnormal main
control room condition, the operators can establish and maintain safe shutdown conditions for
the plant from outside the main control room through the use of conuols and monitoring
located at the remote shutdown workstation. Safe shutdown is a stable plant condition that
can be maintamed for an extended period of time. In the event that access to the main control
room is restricted, the plant is maintained in safe shutdown until the main control room can
be re-entered.

7.4.3.1.1 Remote Shutdown Workstation

Safe shutdown can be established and maintained from the remote shutdown workstation. He
workstation is designed to allow control of a shutdown following an evacuation of the control
room, coincident with the loss of offsite power and a single active failure. No other design
basis esent is postulated. Subsection 9.5.1 provides a discussion of shutdown in the event of
a fire. The remote shutdown workstation equipment is similar to the operator workstations
in the main control room and is designed to the same standards

Revision: 5
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Y 7. trumen tigo and Controls
\ KILfoNt$, hti (Wl h lk

ff// |,

One remote shutdown workstation is provided. . The remote shutdown workstation contains
controls for the safety related equiprtent required to establish and maintain safe shutdown. |
Additionally, control of nonsafety-

)control when ac power is available.,
ged components is available, allowing operation and
2 pc icium 1.;de-n -ei=: :n &: c::b:: ..pr

frc a 1: 4.id tr p.~mur, smcm an audi- .C
Th e c o at bib |$

" '" *'h* * = n'..~.u.p,

rf ,

'h * # # p
The remote shutdown workstation is provided for use only following an evacuation of the
main control room. No actions are anticipated from the remote shutdown workstation dunng

f/yh normal, routine shutdown, refueling, or maintenance operations.okf 3
'

/t1 WC IB'l$oW
*

The remote shutdown workstation has sufficient communication circuits to allow the operator
to effectively establish safe shutdown conditions. As detailed in subsection 9.5.2,0N N :ommunication is available between the following stations:

J<oe +he
1 Main control room-

(Wob5 dew Remote shutdown workstation-

Onsite technical support centerg ,g g,
l= Diesel generator local control station

*

i

Sdsec.b d 18,/7.3 f |
/g'jO ### Operator control capability at the remote shutdown workstation is normally disabled, and I

operator control functions are normally performed from workstations located inside the main
'

),gg,;g g control room; however, operator control capability can be transferred from the main control
room workstations to the remote workstation if the control room requires evacuation. This

N (ych operator control transfer capability can not be disabled by any single active failure coit!cidentq

fidh6M with the loss of offsite power.h

u.gMt>. f$pt The control transfer function is implemented by multiple transfer switches. Each individual
transfer switch is associated with only a single safety-related or single nonsafety-related

dis [aS AAMfj j division. Rese switches are located behind an unlocked access panel. Entry into this access
panel will result in alarms at the main control room and remote shutdown workstation. The

d d Cankpli, 8CCe55 Panel is located within a fire zone which is separate from the main control room. ;

Actuation of these transfer switches results in additional alarms at the main control room and
remote shutdown workstation, the activation of operator control capability from the remote

workstation, and g deactivation of operator control cpility from the main control room
workstations, ne 4 > ! ud ---9 ' _ operator displays located in the main/

control room and on the remote shutdown workstation are not affected by this control transfer
function.

7.4.3.1.2 Controls at Other Locations

In addition to the controls and indicators provided at the remote shutdown workstation, the
following controls are provided outside the main control room:

Reactor trip capability at the reactor trip switchgear*

Turbine trip capability at the turbine-

Revision: 5
February 29,1996 7.4 12 T Westing |100S8
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7. Instrumentatirn exd Controir
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w

Start /stop controls for the diesel generators, located at each diesel generator local control*

panel
, ,

7.4.3.1.3 Design Bases Information

j According to GDC 19, the capability of establishing a shutdown condition and maintaining
i

the station in a safe status in that mode is an essential function, ne controls and indications ;

Jnecessary for this function are identified in subsection 7.4.2. To provide the availability of,

the remote shutdown workstation after control room evacuation, the following design features

are provided:1

The remote shutdown workstation conforms with the guidelines provided by ANSI 58.6*

1983 (Reference l)'.,

!

~' 3.. ,wuuts M1utGOwn wusha6auw... '~.!'.2$...; i.; ;^.#1^f . d- 3 wussuusa and .ud.. '
'

,
I

L d~ : -- ' = - ?l.. .J J ., '. 2._:f; n _ J.g ' . .2. :: '~- J -"-n._' .' .asuvua. f -
;

L De remote shutdown workstation achieves and maintains safe shutdown conditions from=

full power conditions and maintains safe shutdown conditions thereafter.
'

The remote shutdown workstation achieves safe shutdown when offsite power is*.

available and when offsite power is not available. ,.
1

He remote shutdown workstation operates safety-related systems, independent from the*

| main control room.

De remote shutdown workstation is designed for a single failure. When a random*

event, such as a fire, or an allowable technical specification maintenance results in one
safety related division being unavailable, a single failure in a redundant division is not
postulated. When a random event other than fire causes a main control room evacuation,

I a coincident single failure in the systems controlled from the remote shutdown panel is
considered.-

Access to the remote shutdown workstadon is under admmistrative control.*

I
'

'

7.4.3.2 Analysis;

ne analysis of the systems required for safe shutdown is provided in subsection 7.4.1. Dei

following discussion is limited to the remo;e shutdown workstation.

Conformance to NRC General Design Criteria

General Design Criterien 19 - The remote shutdown workstation provides adequate controls
and indications located outside the main control room to establish and maintain the reactor'

:

Revision: 5
*
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7. Ins mentat ; nd Ccatrols, ,

/ M //
i ( // - i

and the reactor coolant system in a safe shutdown condition in the event that the main control
| room must be evacuated. |

i
,

Conformance to NRC Regulatory Guides .

Regulatory Guide 1.22 - The remote shutdown workstation is tested periodically during 1
<

station operation. ]
|!

Regulatory Guide 1.29 -The remote shutdowrrworkstation is designed 1..d.m .d :.t e ;

, u.-., mr e ..r._---- _ g , _ m33 u, - -- - g u i . 7, ,, ->-
; ,

] an. d-- 3 - ''-- I'" J -- :
_

p r- '- - J : ea-- - - -J '*

. E';e smic Category II to prevent compronusing thea .. ,m..u_,._._,- . ><

function of safety-related devices during or after e safe shutdown earthquake.

M'N f f 6/#rf -bfConformance to IEEE 279-1971 -

\ '*MfA k h fd Q
!

f
,

j The remote shutdown workstation and the design featums which provide for the transfer of

control capability from the main control room to the remote shutdop'w'orkstation conforms!

to applicable portions of IEEE 279-1971. De aanwePcircuits e ::. = " " u ~ -1

.

nis is accomplished by redundant sonarcT'
y does not prevent maintaining safe shutdown.w.ki- are designed so that a single failt
Fthe systems required for safe shutdown, using|

independent safety-related power divisionn.'

(C*Mf*4fets&;
^

To prevent interaction between the redundant systems, the redundant control channels are
wired independently and we separated from each other. Nonsafety-related circuits available
for (but not required for) safe shutdown are electricasy isolated from safety related circuits.

; 7.4.4 Combined Licenne Information

His section has no requirement for information to be provided in support of the Combined
; License application.
4

i 7.4.5 References
.

1. ANSI $8.61983, " Criteria for Remote Shutdown for Light Water Reactors."
:
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|- FAX to DINO SCALETTI

February 11,1997

CC: Sharon or Dino, please make copies for: Bill Huffman
Ted Quay

Don Lindgren
Gordon Israelson
Ed Cummins
Bob Vijuk
Brian McIntyre

OPEN ITEM #158 (M5.2.5-14)

In my quest to make sure we have provided NRC with everything needed to prepare an FSER, I am
researching open items from the smallest item number on. The relevant documentation related to
Open Item #158 (MS.2.5-14) is attached. We provided this markup revision to subsection 5.2.5 on
January 16,-1997. We believed that these changes resolved the concerns of item #158 and subsequent
telephone conversations. It seems a reasonable request that NRC acknowledge receipt of the change.
We request that NRC provide a definitive action for Westinghouse or provide direction to change the
status of this item. We recommend " Action N". Thank you.

.

Jim Winters -
412-374-5290
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5. Re ctor Coolut System and Connected Systems

5.2.4.4 Inspection Intervals

inspection intervais are established as defined in Subarticles IWA-2400 and IWB 2400 of
The ASME Code, Section XI. The interval may be extended by as much as one year so
that inspections are concurrent with plant outages. It is intended that irs-service
examinations be performed during nonnal plant outages such as refueling shutdowns or
maintenance shutdowns occurring during the inspection interval.

5.2.4.5 Examination Categories and Requirements

The examination categories and requirements are established according to
Subarticle IWB 2500 and Table IWB-2500-1 of the ASME Code. Section XI. The
preservice examinations comply with IWB-2200.

5.2.4.6 Evaluation of Examiriation Results

Examination results are evaluated according to IWA-3000 and IWB-3000, with flaw
indications according to IWB-3400 and Table IWB-3410-1. Repair procedures, if required,
are according to IWB-4000 of the ASME Code, Section XI.

5.2.4.7 System Leakage and Ilydrostatic Pressure Tests

System pressure tests comply with IWA-5000 and IWB-5000 of the ASME Code,
a

Section XI. These system pressure tests are included in the design transients defined in
Subsection 3.9.1. This subsection discusses the transients included in the evaluation of
fatigue of Class I components due to cyclic loads.

5.2.5 Detection of Leakage Through Reactor Coolant Pressure Boundary

The reactor coolant pressure boundary (RCPB) leakage detection monitoring provides a
means of detecting and to the extent practical, identifying the source and quantifying the
reactor coolant leakage. The detection monitors perform the detection and monitoring
function in conformance with the requirements of General Design Criteria 2 and 30 and
the recommendations of Regulatory Guide 1.45. Leakage detection monitoring is also
maintained in support of the use nf leak-before-break criteria for high-energy pipe in
containment. See subsection 3.6.3 for the application of leak-before-break criteria.

Leakage detection monitoring is accomplished using instrumentation and other components
of several systems. Diverse measurement methods including level, flow, and radioactivity
measurements are used for leak detection. The equipment classification for each of the
systems and componehn used for leak detection is generally determined by the
requirements and functions of the system in which it is located. 'Ihere is no requirement
that leak detection and monitoring components be safety related. See Figure 5.2-1 for the
leak detection approach. The descriptions of the instrumentation and components used for
leak detection and monitoring include information on the system.

Revision: 10 g
December 20,1996 3 5.2-20 3 Westinghouse
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(q; 4 p.umI.&Rylk L.J l.h
eactor coolant pressure boundary Itakage is classified as either identified or unidentified

leakage. Identified leakage includes:

Leakage from closed systems such as pump gasket or reactor vessel seal leaks that are=

captured and conducted to a sump or collecting tank

l Leakage into auxiliary systems and secondary systems (intersystern leakage) (This
-

!
leakage is not considered to be part of the 10 gpm limit identified leakage in the

i
bases of the technical specification 3.4.8. This additional leakage must be considered
in the evaluation of the reactor coolant inventory t>.Jance.)

Other leakage is unidentified leakage.

5.2.5.1 Collection and Monitoring of identif'ed Leakage

Identified leakage other than intersystem leakage is collected in the reactor coolant drain
tank. The reactor coolant drain tank is a closed tank located in the reactor cavity in the
containment. The tank vent is piped to the gaseous radwaste system to prevent release of
radioactive gas to the containment atmosphere. 76e liquid level in the reactor coolant
drain tank and total flow pumped out of the reac r coolant drain tank are used to calculate
the identified leakage rate. These parameters available in the main control room. The
reactor coolant drain tank pumps, and senso are part of the liquid radwaste system. The
following sections outline the various sourc of identified leakage other than intersystem
''#**'*

y p,,m yJ 7. $%M M' Wi
5.2.5.1.1 Valse Stem Leakoff Colleuion

Valve stem leakoff connections are not provided in the AP600.

I 5.2.5.1.2 Reactor Head Seal

The reactor vessel flange and head flange are sealed by two concentric seals. Seal leakage
is detected by two leak-off connections: one between the inner and outer seal, and one
outside the outer seal. These lines are combined in a header before being routed to the
reactor coolant drain tank. An isolation valve is installed in the common line. During
nonnal plant operation, the leak-off valves are aligned so that leakage across the inner seal
drains to the reactor coolant drain tank.

A surface-mounted resistance temperature detector installed on the bottom of the common
reactor vessel seal leak pipe provides an indication and high temperature alarm signal in
the main control room indicating the possibility of a rextor pressure vessel head seal leak.
The temperature detector and drain line downstream of the isolation valve are part of the
liquid radwaste system.

| The reactor coolant pump closure flange is sealed with a welded canopy seal and does not
I require leak-off collection pmvisions.

Revision: 10
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*

I
Leakage from other flanges is discussed in subsection 5.2.5.3. Collection and Monitoring
of Unidentified Leakage.

5.2.5.1.3 Pressurizer Safety Relief Valves

i
Temperature is sensed downstream of each pressurizer safety relief valve by a resistance i

temperature detector on the discharge piping upstream of the rupture disc. High
temperature indications (alarms in the main control room) identify a reduction of coolant
inventory as a result of seat leakage thmugh a pressurizer safety valve. These detectors are

{part of the reactor coolant system. This leakage is drained to the reactor coolant drain i

tank during normal plant operation and vented to containment atmosphere during accident
conditions that rupture the disc. This identified leakage is measured by the change in level
of the reactor coolant drain tank.

5.2.5.1.4 Reactor Coolant Pump Drain

Leakage from the reactor coolant pump drain is directed to the reactor coolant drain tank.
|This identified leakage is measured by the change in level in the reactor coolant drain '

tank.

5.2.5.1.5 Other Leakage Sources

in the course of plant operation, various minor leaks of the reactor coolant pressure
boundary may be detected by operating personnel. If these leaks can be subsequently
observed, quantified, and routed to the containment sump, this leakage will be considered
identified leakage.

, 4 y)
5.2.5.2 Intersystem Leakage Detection yf M b&

Substantial intersystem leakage from the re or coolant pressure boundary to other
systems is not expected. However possible le age points across passive barriers or valves
and their detection methods are considered. f uxiliary systems connected to the reactorl

coolant pressure boundary incorporate design and administrative provisions that limit
leakage. Leakage is detected by increasing auxiliary system level, temperature, flow, or
pressure, by lifting the relief valves or increasing the values of monitored radiation in the
auxiliary system.

The normal residual heat removal system and the chemical and volume control system,
which are connected to the reactor coolant system, have potential for leakage past closed
valves. For additional information on the control of reactor coolant leakage into these
systems, see subsections 5.4.7 and 9.3.6 and the intersystem LOCA discussion in
subsection 1.9.5.1.

Revision: 10
December 20,1996 5.2-22 T Westinghouse
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5.2.5.2.1 Steam Generator Tubes

An important potential identified leakage path for reactor coolant is through the steam
generator tubes into the secondary side of the steam generator. Identified leakage fmm the
steam generator primary side is detected by one, or a combination, of the following:

High condenser air removal discharge radioactivity, as mordtored and alanned by the
-

turbine island vent discharge radiation monitor

|Steam generator secondary side radioactivity, as monitored and alarmed by the steam '

=

generator blowdown radiation monitor
:

Secondary side radioactivity, as monitored and alarmed by the main steam line
*

radiation monitors
i

Radioactivity, boric acid, or conductivity in condensate as indicated by laboratory
=

analysis

Details on the radiation monitors are provided in Section 11.5, Radiation Monitoring. I

5.2.5.2.2 Component Cooling Water System

|

Leakage from the reactor coolant system to the component cooling water system is
1

detected by the component cooling water system radiation monitor, by increasing surge
tank level, by high flow downstream of selected components, or by some combination of
'he preceding. Refer to Section 11.5, Radiation Monitoring, and subsection 9.2.2,t

Component Cooling Water System. H
c

5.2.5.3 Collection and Monitoring of Unidentified Leakage
e /p'*h 3 (.M

y
To detect unidentified leakage inside containment, the following diverse methods may be
utilized to quantify and assist in locating the leakage:

Containment Sump Level.

Reactor Coolant System Inventory Balance-

Containment Atmosphere Radiation.

Other methods that can be employed to supplement Me above methods include:

Containment Atmosphere Pressure. Temperature, and Humidity
*

Visual Inspection=

The reactor coolant system is an all-welded system, except for the connections on the
pressurizer safety valves, reactor vessel head, pressurizer and steam generator manways, j

,

and reactor vessel head vent, which are flanged. During normal operation, variations in
airborne radioactivity, containment pressure, temperature, or specific humidity above the

j
i

t
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normal level signify a possible increase in unidentified leakage rates and alen the plant
operators that corrective action may be required. Similarly, increases in containment sump
level signify an increase in unidentified leakage. The following sections outline the
methods used to collect and monitor unidentified leakage.

5.2.5.3.1 Containment Sump Level Monitor

Leakage from the reactor coolant pressure boundary and other components not otherwise
identified inside the containment will condense and flow by gravity via the floor drains
and other drains to the contairunent sump. g , g ,,v,,I d

Qw( c .se I 6
A leak in the primary system would result in reactor coolant lowir.g into the containment
sump. Leakage is indicated by an increase in the sump evel. 'Ihe containment sump
level is monitored by two seismic Category I level sensors. The level sensors are powered
from a safety.related Class IE electrical source. These sensors remain functional when
subjected to a safe shutdown canhquake in confonnance with the guidance in Regulatory
Guide 1.45. The containment sump level and sump total flow sensors located on the
discharge of the sump pump are pan of the liquid radwaste system.

Failure of one of the level sensors will still allow the calculation of a 0.5 gpm in-leakage
-

rate within I hour. The data display and processing system (DDS) computes the leakage
rate and the plant control system (PLS) provides an alarm in the main control room if the
average change in leak rate for any given measurement period exceeds 0.5 gpm for
unidentified leakage. Unidentified leakage is the total leakage minus the identified
leakage. The leakage rate algoritpm subtracts the identified leakage directed to the sump.

7ii u}uff pnu 2 d S'ot Apfdv( Gdi<. l.Lif
Jhe measurement interval must be long enough to pennit the measurement loop to
adequately detect the increase in level that would correspond to 0.5 gpm leak rate, and yet
shon enough to ensure that such a leak rate is detected within an hour. The measurement
interval is less than or equal to I hour.

When the sump level increases to the high level serpoint. one of the sump pumps
automatically stans to pump the accumulated liquid to the waste holdup tanks in the liquid
radwaste system. The sump discharge flow is integrated and available for display in the
control room 4.%. . A pes,b,7 J Ry JW C@h-

Procedures to identify the leakage source upon a change in the unidentified leakage rate
into the sump include the following:

Check for changes in containment atmosphere radiation monitor indications,.

Check for changes in containment humidity, pressure, and temperature,*

Check makeup rate to the reactor coolant system for abnormal increases.a

Revision: 10
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,

Check for changes in water levels and other parameters in systems which could leak
.

water into the containment, and

Review records for maintenance operations which may have discharged water into the
a

containment.

5.2.5J.2 Reactor Coolant System Inventory Balance

Reactor coolant system inventory mordtoring provides an indication of system leakage.
Net level change in the pressurizer is indicative of system leakage. Monitoring net
rnakeup from the chemical and volume control system and net collected leakage provides
an important method of obtaining information to estab:ish a water inventory balance. An
abnormal increase in makeup water requirements or a significant change in the water
inventory balance can indicate increased system leakage.

The reactor coolant system inventory balance is a quantitative inventory or mass balance
calculation. This approach allows determination of both the type and magnitude of
leakage. Steady-state operation is required to perfonn a pmper inventory balance
calculation. Steady-state is defined as stable reactor coolant system pressure, temperature,
power level, pressurizer level, and reactor coolant drain tank and in-containment refueling
water storage tank levels. The reactor coolant inventory balance is done on a periodic
basis and when other indication and detection methods indicate a change in the leak rate.

The mass balance involves isolating the reactor coolant system to the extent possible and
observing the change in inventory which occurs over a known time period. This involves
isolating the systems connected to the reactor coolant system. System inventory is
determined by observing the level in the pressurizer. Compensation is provided for
changes in plant conditions which affect water density. The change in the inventory
determines the total reactor coolant system leak rate. Identified leakages are monitored
(using the reactor coolant drain tank) to calculate a leakage rate and by monitoring the
intersystem leakage. The unidentified leakage rate is then calculated by subtracting the
identified leakage rate fmm the total reactor coolant system leakage rate.

Since the pressurizer inventory is controlled during normal plant operation through the
level control system, the level in the pressurizer will be reasonably constant even if

t

leakage exists. The mass contained in the pressurizer may fluctuate sufficiently, however,
to have a significant effect on the calculated leak rate. The pressurizer mass calculation
includes both the steam and water mass contributions. j

Changes in the reactor coolant system mass inventory are a result of changes in liquid
density. Liquid density is a strong function of temperature and a lesser function of
pressure. A range of temperatures exists throughout the reactor coolant system all of

!

which may vary over time. A simplified, but acceptably accurate, model for determining |
mass changes is to assume all of the reactor coolant system is at T

,,y.

Revision: 10
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The inventory balance calculation is done by the data display and processing system with
additional input from sensors in the protection and safety monitoring system, chemical and
volume control system, and liquid radwaste system. The use of components and sensors in
systems required for plant operation provides conformance with the regulatory guidance in
Regulatory Guide 1.45 that leak detection should be provided following seismic evente at
do not require plant shutdown.

g g,te
5.2.5.3.3 Containment Atmosphere Radioactivity Monitor

Leakage from the reactor coolant pressure boundary will result in an increase in the
radioactivity levels inside containment. 'Ihe containment atmosphere is continuously
monitored for airbome gaseous radioactivity. Air flow through the monitor is provided by
the suction created by a vacuum pump. Gaseous and Nn/F concentration monitorsn
indicate radiation concentrations in the containment atmosphere.

The gas channel can respond rapidly to reactor coolant pressure boundary leakage. No is a
neutron activation product which is proponional to power levels. Additionally Nn has a
relatively short half life and consequently will reach equilibrium rapidly. An increase in
activity inside containment would therefore indicate a leakage from the reactor coolant
pressure boundary. Based on the concentration of N /Fn and the power level, reactorn
coolant pressure boundary leakage can be estimated.

psaw b a$ llophierf kile. I W
The Nn/F, onitoring s a has a high sensitivity when the reactor is operating at a
power r e higher 20 percent. The Nn monitor is seismic Category I. Conformance |

with the guidance that leak detection should be provided following seismic events that do
not require plant shutdown is provided by the seismic Category I classification. Safety-
related Class IE power is not required since loss of power to the radiation monitor is not
consistent with continuing operation following an canhquake. Above 20 percent power
level, in one hour, a leak less than 0.5 gpm can be detected. Operating experience has
indicated the average long-term leakage (fmm sampling losses, collected leakoffs, and
unidentified leakage to the containment) from the reactor coolant system ranges between
0.1 and 0.3 gpm. The Nn concentration will increase by at least 25 percent above an
existing 0.1 gpm leakage background and almost 10 percent for an existing 0.3 gpm
leakage. Both increases are well within the sensitivity of the Nn/Fnmonitor capabilities.

Radioactivity concentration indication and alarms for loss of sample flow, high radiation,
and loss of indication are pmvided. Sample collection connections permit sample
collection for laboratory analysis. The radiation monitor can be calibrated during power
operation.

5.2.5.3.4 Containment Pressure, Temperature and Humidity Monitors

Reactor coolant pressure boundary leakage increases containment pressure, temperature,
and humidity, values available to the operator through the plant control system.

!
!

l
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An increase in containment pressure is an indication of increased leakage or a high energy
line break. Containment pressure is monitored by redundant Class IE pressure
transmitters. For additional discussion see subsection 6.2.2 Passive Containment Cooling
System.

The containment average temperature is monitored using temperature instrumentation at
the inlet to the containment fan cooler as u indication of increased leakage or a high
energy line break. This instrumentation as well as temperature instruments within specific
areas including steam generator areas, pressurizer area, and containment comparunents are
part of the containment recirculation cooling system.

An increase in the containment average temperature combined with an increase in
containment pressure indicate increased leakage or a high energy line break. The
individual companment area temperatures can assist in identifying the location of the leak.

Containment humidity is monitored using temperature-compensated humidity detectors
which detenrine the water-vapor content of the containment atmosphere. An increase in
the containment atmosphere humidity indicates release of water vapor within the
containment. The containment humidity monitors are part of the containment leak rate test
system.

The humidity monitors supplement the containment sump level monitars and are most
sensitive under conditions when there is no condensation. A rapid increase of humidity
over the ambient value by more than 10 percent is indication of a probable leak.

Containment pressure, temperature and humidity can assist in identifying and locating a
leak. They are not relied on to quantify a leak.

5.2.5.4 Safety Evaluation

Leak detection monitoring has no safety-related functiort Therefore, the single failure
criterion does not apply and there is no requirement for a nuclear safety evaluation. The
containment sump level monitors and the containment atmosphere monitor are seismic
Category I. The components used to calculate reactor coolant system inventory balance
are both safety-related and nonsafety-related components. 'Ihe containment sump level
monitors air powered from the Class IE de and UPS system (IDS). Measurement signals
are processed by the data display and processing system and the plant control system
(PLS).

5.2.5.5 Tests and Inspectiors n g,y, [, t/ff To sabsi pov* b *T ' '
f

'reriodic testing of leakage detection monitors verifies the operability and sensitivity of
detector equipment. These tests include installation calibrations and alignments, periodic
channel calibrations, functional tests, and channel checks in confonnance with regulatory
guidance.

g Revision: 10
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g .wm.~
5.2.5.6 Instrumentation Applications s

.

, The parameters tabulated below are provided in the main control room to allow operating
personnel to monitor for indications of reactor coolant pressure boundary leakage. The
containment sump level, contaimnent atmosphere radioactivity, reactor coolant system
inventory balance, and the flow measurements are provided as gallon per minute leakage
equivalent.

l

Alarm or
Parameter System (s) Indication )

] Containment sump level and sump total flow WLS Both

Reactor coolant drain tank level and drain tank total WLS Both
flow |

Containment atmosphere radioactivity PSS Both

Reactor coolant system inventory balance parameters PCS, PXS, RCS, Both
VCS, WLS

Containment humidity VUS Indication

Containment atmospheric pressure PCS Both
|

Containment atmosphere temperature VCS Both
'

Reactor vessel head seal leak temperature WLS Both

Pressurizer safety relief valve leakage temperature RCS Both

Reactor coolant pump flange leakoff RCS Both
temperature

Steam generator blowdown radiation BDS Both

Turbine island vent discharge radiation TDS Both

Component cooling water radiation CCS Both

Main steam line radiation SGS Both

Component cooling water surge tank level CCS Both

N, ., pos,b 9 O b *I"Nb"' * I
'

j

Limits for identified and unidentified reactor coolant leakage are identified in the technical
I specifications, Chapter 16. LCO 3.4.8 addresses leakage limits. LCO 3.4.10 addresses leak

detection instmment requirements.
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FAX to DINO SCALETTI

February 11,1997

i

CC: Sharon or Dino, please make copies for: Tom Kenyon
Ted Quay

Robin Nydes
Steve Kerch
Ed Cumminsr

l Bob Vijuk
Brian McIntyre

OPEN ITEMS FOR CHAPTER 13

This is a background package for the remaining open items for Chapter 13. Chapter 13 is of interest
because by our joint NRC/W schedule, the FSER for this chapter should be turned into Projects by
the end of Februe.;y. Attached is a copy of the OITS cntries for the 10 items showing " Action W" in
"NRC Status". For two (1222 and 2033) we believe we owe additional information. A letter will be4

issued from Westinghouse by the end of February, which should resolve these two items. Tne other
eight items (405,1225,1226,1227,1228,1231,1232 and 2034) have been answered in a variety of,

documents. These include the Security Plan, and SSAR Chapter 18. For six items of these items
(405,1227,1228,1231,1232 and 2034), resolution should have been included in the Security Plan,
which was issued on 7/8/97 (over six months ago). It seems a reasonable request that NRC.

acknowledge receipt of this information. Our records show no outstanding Westinghouse action on
this Chapter (13), except for items 1222 and 2033, and we request that NRC provide a definitive

j action for Westinghouse or provide direction to change the status of the other eight items. We
recommend " Action N" Thank you.

.

4

Jim Winters
412-374 5290
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Selection: [nre st code)=' Action W' And (DSER Section] like'13*' Scned by item #

Isem DSER Sect anf Tnle/Descripton Resp (W) NRC

No Branth Questum Type Detad Status Engineer Staus Staus liner No / Dare
'

405 NRR/TSGB 13.6 MTG4)I McIntyre, B. Ckmed Action W 7/8S6
'~ ~

) October 25,1994 Secunty Meetmg) Prmga vulnerabilty analysis
__ [ _ . ]

- ;Vulnerainhty analyus wdl be submnted wnh revised Secunty plan. - - . . - . . . . . . _ . . . - - - . -
- - - - - .- _ _ . - . . _ .. .__.. -- - - . . .

<
t

; AP600 Securny Design Vulnerabt_lity Analysis submined 7/8S6 _ _ _ _ _ , _ _
__ _ _

I222 NRR/PERB 13.3-5 DSER-OI MMIS/Kerch Actior. W Acton W NSD-NRC-96-4805

d** "5'"'" 'A # ''*N " " ' ' . ' ' . _ . .

fA5ETTEElIG devekymeA wiU~prUthe tTas ar5y's:$~Mto M'the .oter of stafI rcquired to su'pport main contrairoimi
' ~

!pocranon and the required TSC functons. T1 e capabihty of the MRC to support this staffing level will be provided.
' Resolved - Per DCP/NRC0589, tlus nem will be closed with subnuttal of th at-power ERG's.

|the MCR. Expect lener by
Tius is an MMIS item. Westmghouse to wrue a leuer to the NRC explanning mhen the MC would be unavadabic and ths the staff woulJ not be moved to

12/30.11us will address nems 1222 and 2033. tin 12/3
Jxner no_t Qby (2/30 empect by Jan 31,1997. sin 1/1587. _ _ ___

._ _ _ _ _ _t

1225 NRR/HHFB 13.5.1-I DSER-OI Wuners, L Closed Action W

U 3h_ho ,_hRfah_
.

nestanve pmcedures Is the Nant ]add to
L

~ - ~ ~

_.

; Closed - A COLinformanon item was add 5 to Citaptcr 555, lievision 3.'oiESSAR E ada5nmistrative proceedures for the plant

|
MF .N_RC beheves issue semams open pending resolutma of the proadures section of Chapter 18

1226 NRR/HHHI 13.5 2-1 DSER-OI Wuners,1 Closed Acton W

(Wehnghouse[should add CIX. Acton hem iM. to Une SSAR Iktheapplic atidress geratmg and mamtenance preadures for the plare. ]

, Closed '- A' COL information item was added to SN5mi 1 M. Reviu'on5of the SSAR to address the development of operarmg and mamtamancej
~ ~ ~

procedures for the plant. |
i

6/10/96 - NRC beheves issue remams open pendmg resolutmn of the proadures sectmn of Chaper 18. !

M& :e, B. Closed Action W 7/8/96
1227 NRR/PSGB 13.6-1 DSER4)I 7

Review of Westmghouse's sevised securny plan j
~~

Closed - see SSAR secten 13 6.1 ans whue paper sent to NRC on 03/21S5 "AP600 Performance Based Secunty Iksegn Approach, SES- ASR4101, Rev. !

|A?

|Secunty desogn report subnutted 8/20S5
{
i

' Revision 2 ofihe AP600 Secunty Design Report subnutted 7/8S6
_ _ _

1228 NRR/PSGB 136.321 DSER4)I McIntyre B. Oosed Acton W 7/8/96
'

[WMAsinould provide an anal'5s of the vulnera5 hues of the' design to sabotage.y
=_.:-.~ = - - . :==z_z: :_.- = :-- - -

7: ==W - Westmghouse will provide a vulneravsbdnty analysis as a part of the prelinanary secunty plan in August 1995 j

,

Action

! '!:The AP600 Secunty Design Vulnerabihty repwt 7,an, sutututted 7/8/96
_
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AP600 Open Item Tracking System Database: Executive Summary Date: 2/1t/97
Selection: (nre st ctxtel=* Action W' And (DSER Section] like '13** Sorted by item #

Item DSER Section/ Tale /Desmption Resp (W) NRC

No Branch Questum Type Detail Staus Engmect States Staus letter No. / Dase

1231 NMR/PSGB 13672-1 DSEROI McIntyre, B. Closed Actum W 7/8S6
,

[Wesamghouse shouki re<valuase an inectnal threat in the sectairy plan [_ _ _ |
~~~

_ _

{ Actum W - SECY-93-326 wdl be addressed in the revised secunty plan (DSERol 13 6-1)
i

'. f _. I . _ , _ , . - _ . - . . - . . . _ _ . _ _ . . . _ _ _ _ _ _

*

8232 NRR/PSGB 13610-l DSER-Ol McIntyre, B. Closed Actkm W 7/8N6

. f_of the secunty h_.. _ __ ____ . . _ . . . .. _.- _ . _ .,

~ ~

{n , |, _ ' _ . . _nghmse M evaluase the jn_ ._ . _.. _ _ _._.
mm

_ _ _

. _ _ . . _ ...- .._

Action W - The capahdities of the secunty response force will be addressed as a part of the resised secisity plan (DSER4M 13 6-D |

|
Revision 2 of the Al%00 Secunty Design Report surunstted 7/886 4

2033 NRR/PERB 13 DSERol50 MMIS/kcrch Actan W Actum W

[37' Dialutaintny of Techmcal Support Center ~ ~'
' ~ ~

l.

| The staff as concerned with the acagualminy of the habitabehty m- as specified by Westmglumse for the TSC under accident cond tions. Iw
; Westinghouse has proposed that a detaded task analysis be performed post <ertification to determme dispositum of TSC staff when the facdny is amt

hahnable. The staff beheves that this analysis shmid be performed preq$_ation_._(See DSER Open teem 13.3-4)s

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

|Need to determme what is nee &d to close this item. rkn 10/16/96
Met on 10/24 (Wdis, Schulz, Kerch, Nydes) and developed plan to research this then discuss with NRC. Appears to be a RTNSS-related nem.

[To close this nem, the letter bemg written for OITS item I222 wdl close this (Kerch,- author, Wills and Schulz to seview). rLn 12/2

2014 NRR/PSGB 13. DSER 0150 McIntyre Closed Actum W 7/8N6
_ _ _ __ _ _ , _ _ _ _ .

i The AP600 has a proposed Secunty Plan concept that essentially chnunares the protected area One bnefing of the NRC staff has been held. A formal ;
submittalis equued_ .

Discussed at 2/985 SMM) i

,W to submit a formal secunty plan sevishm. }
'

i

;5/2/95 Status: Discussed at Apnl 1995 SMM. Secunty plan revisum subnutted. Stafirnet w/W on March 27 & Apnl 12.1995 to discuss review results. | [

$ I

(Discussed at 4/4M5 SMM) ;

38. Safeguards
'

!

"The staffindicated that Westinghouse *s proposal on safeguards seemed reasonable conceptually. Ilowever, the staff indacated that there may le some non-
safety-selased u , -- - or systems that are R1NSS-sagmficant that should be considened. |

' Active A meetag will be setup to discuss these issues in detad .

(5/2/95 Status) Action W - Meeting held 4/12/95. RTNSS important systems are in the process of bemg evaluated for regulatory oversight. ;

Closed - Secunty Plan submitted 8/20N5 4

I

Secunty Plan Revision 2 subnutted 7/8h6
_ _ _ , _ . _ __

!
t .

t

p

L

i
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FAX to DINO SCALETTI
i

February 11,1997

CC: Sharon or Dino, please make copies for: Diane Jackson
Ted Quay i

'

Don Lindgren
Ed Johnson
Ed Cummins
Bob Vijuk
Brian McIntyre

|

OPEN ITEMS FOR SSAR APPENDIX 3F

This is a background package for the remaining open items for SSAR Appendix 3F. SSAR Appendix -|
3F is of interest because by our joint NRC/W schedule, the FSER for this section should be tumed !

into Projects by the middle of March. Currently, our records show no outstanding Westinghouse
action required for Appendix 3F. We request NRC confirm this status. Thank you. |

-

C>f \

Jim Winters
412-374-5290

|

|

I
|

- 21 _ ___ s -
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a FAX to DINO SCALETTI

February ll,1997

CC: Sharon or Dino, please make copies for: Diane Jackson
Ted Quay

Richard Orr
Ed Cumrmns
Bob Vijuk
Brian McIntyre

OPEN ITEMS FOR SSAR SECTION 3.7

This is a background package for the remaining open items for SSAR section 3.7. SSAR section 3.7
is of interest because by our joint NRC/W schedule, the FSER for this section should be turned into
Projects by the middle of March. There are 7 Open Items with NRC Status of Action W. Five (5)
of these items (623,649,662,664 and 668) also have Action W in their W S:atus. Westinghouse
owes information as identified in the OITS and as a result of our (NRC/W) December meeting.
Westinghouse believes the other two (2) items (628 and 1885) are resolved by letter NSD-NRC-97-
4956 of 1/28/97, which discusses our position on shallow soil sites. In addition, we have not
received the NRC letter report on the December meeting covering section 3.7 and others. It may
have additional status information to be incorporated into OITS when issued. We request expeditious
issue of this letter report so that we can properly support NRC development of FSER Section 3.7.
Currently, our records show no additional outstanding Westinghouse action required for items 628
and 1885 and we request that NRC provide a definitive action for Westinghouse or provide direction
to change the status of these items. We recommend " Action N". Thank you.

.

1

Jim Winters !

412-374-5290

i

i

|

|

!

e
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AP609 Open item Tracking System Database: Executive Summary Date: 2/1U97
Selection: Inte st etxleMAction W' And (DSER Section] like '3.7'* Sorted by item #

leem DSER Sectam/ Tule/Ikscnpine Resp (W) NRC
No Branch Questam Type Detail Status Engineer Status Staus txtter No. / Date

623 NRRKCGB 37l-2 DSER-Ol Ort Acnon W Action W NTD.NRC-95-4464
~

{Westmghouw should sevtw the SSAR to uw acceptable damping values for cable tray and HVAC systenn _
_ |

~ ~ ~ '

Reopened in telecon iI/26/96. W posason denned in meeting in June, l9967NRC requires furtherjustific$ tem ' or electrical cable' tray damping which is !f
, higher than r-- - -- in recent BNL_ report See NRCletterofI2/9/96. _

, _ _ _ _ _ |
' '

628 NRR/ECGB 3.7 I l-I MTG-Ol Orr / NRCSElS Closed Actam W NSD-NRC-97-4956

iWestmghouse should comrmt. in the SSAR, that time pnential' plant site needs to meet the' identified twund[ng parameters. - - - - - . . . _
, ,

'

.
_

,

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

, Closed - De shallow soil site f shear wave velocity < 1000 fps, depth to bedrock < 100 3 )is excluded by the requirement that the shear wave velocuy be
' greaser than 1000 fps.
Clan 6 canon requested in NRC letter of 4/5/96 - Requirement for site specific time history and PSD cntena added in SSAR 2.5.4.5 5 mhsch covers site i

specific seisnue input. j

[ Acnon W - Resolve the differenas m NRC and Westinghouse posuson on site quahfianon. The shallow sod sire (shear wave velocity < 1000 fps, depth ?

jto bedrock < 100 ft )is excluded by the sw.m e that the shear wave velocity be greaser than 1000 fps. COL must demonstrate that site is acceptable
for the AP600 design. NRC posanon is that sne specific analysis nwst use ZPA of 0.3 for SSE. Westinghouse posstum is thm site specific carthquake
should be used for snes outssde the interface.

| ;

.| Discussed at NRC Management meeting 7-17-% - rurther technical discussions reqtured to clanfy issue. | ;
,Westmghouse poution idennfied in tener NSD-bRC-96-4804, dased 8/26/96.
NRC Status: Action W - The SSAR proposal pre sented at the December 1996 meeting does not sansfy the staff posman. Westinghouse wdl respond.
'(12/I6/961
| See NRC letter of 12/9/96.
; Closed - Westinghouse provided a positum on shaitew 40:1 snes in NSD-NRC-97-495_6 of 1./28/97.

649 %d/ECGB 37.24-7 DSER-OI Orr / BPC/ NRCSEIS Action W Aaion W NSD NRC-96-4825

Westinghouse should evaluase the locahhed through-sod SSI effect of non-seisrme Omegory I structures on the design of embedded seisnue Categury I

, walls and the potential for pounding between struct res. Addamnal assues idenufied in NRC 1xuer daed July I 8,1996. |

Resuks of the 2D SASSI analyses to detemune the lands on the extenor walls below grade are included in SSAR Revision 7. Appendix 2C. l\nennal for |
pounchng hetween buikhngs is addressed in SSAR 3.7.2 8. '

| Acnon W. See meenng runes 7/l8/96 Detentune the effed of adjacent non-seismic Cmegory I bunkhngs on the Imeral pressure on nuclear island walls
below grade due to hortrontal seismec ground motions, jusnfy that existing analyses adequmely repre en. 'he gap between the buildings. |

-

Clmed - Response provided in NSD-NRC-96-4825. Refined model has minimal effect on resuhs.

Relative deflectwns from SASSI 2D analyses are available for review in December,1996 nretang |
|

NRC Status: Acton W - he staff reviewed the draft SSAR 3.7.2.8 in the December 1996 nwetmg. De draft is incomplete. Westinghouse does not have a !

means. such as a COL actam item, to de_monstrate that non-Casegory 1 structures adjacent to NI do not interact wah NI. (12/16/96) , ,
,

t

P. ige: 1 Total Records: 7
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AP600 Open item Tracking System Database: Executive Summary Date: 2/11/97
Selection: |nre st cedel=' Action %" And |DSER Section] like '3.7*' Sorted by item o

hem DSER Seamm/ Teile/Desenptum Resp (W) NRC

No liranch Questam Type Detail Status Engmeer 51 sus Status lener No / Dae

662 NRR/ECGB 3.7.2.8-5 DSERof Orr / SCS/ NRCSEIS Actum W Actum W NTD NRC-95-4433

: Westinghouse should acceptably address two issues related to the design of bracmg systerns of sinactures adj5cnt to the b I structures. |

Westmghouse to provide following additional information on turtune banktmg-
_ ;.. .=2 - ::= . :=

Dernonstrate tha collapse of fkurs traween the turtune buildmg and the nuclear island in esent of SSE will not impar safetv funaions of the nuclear island
NRC Letter dated July 18,1996 - B 3. Demonstrate tha the turtune buildmg frames can withstand with concentnc bracmg e setmic ground acceleration
.of 0 3g Establish post <onstruction venfication of structural members, connections, dimensions, etc to prmide that these are consistent with the design.
Demonstrate that the turtune tunidmg foundation will not pound the nuclear island wall at the foundation level.
Clasufication of turtune tuuldmg is discussed in tener NSD-NRC44854, dated 10/22/96. Further discussum is needed on trhavow of K sersus X
tracing i

NRC Status: Action W - The staff renewed the Westmghouse Oaober 21,1996, letter response. Westinghouse provnied diagrams m the Ikcember 1996
,meetmg. A telephone conference call is necessary. Westmgfumise needs to classify the turtune buildmg as Csegtwy 11 or use an eccentne tracmg system in
the design (12/16/96) ,

; Action W- See NRCletterof 12/9/96
_

;

664 NRR/ECGB 3728-7 DSER4)I Orr/Lapay Actam W Actum W NTD NRC-95-4464

(Westmghouse should demonstrate and document in the SSAR, for t!5e evaluatam of seisnuc margi[that toth seismic Csegory Il and non seismic
| structures can withstand an earthquake up to 0 Sg without collapse.

Seisnuc Category 11 and'nonseismic struaures are not directly included in the sessnue margins assessment. The seismic design of these structures is !

!'descnbed in Subsection 3 7.2 8 of the SS AR.
Seisnuc Category 11 tunkimg structures are designed for the safe shutdown earthquake usang the same mettunts as are used for seisnue Category I
structures. The seisnuc Category || structures are the annen tuulding and the stair tower to the shield tuulding roof. These would ha e seisnuc capability
sirrular to the seisnuc Category I structures Therefore,it is expected that they wdl withstand im canhquake greater than 0.50g as shown m the scismic
margin assessment for the seismic Category I structures in Appendix 11 of the PR A report, reusm I.
Nonsessmic structures are generally analyzed and designed for seisnuc loads acctrdmg to the Umform Buddmg Code requirenents for Zone 2A with an

.

iImportance Factor of I 25. The ralwaste and turtune tuildmgs are nonseismic structures. As descnbed in Sutwectwn 3 7 2 8. collapse of the radwasic
ibuildmg would not woidd impast the integnty of th' remforced concrete nuclear island

As descnted m Sutwectiori 3 7 2 8, the majtw stnicture of the turtune tuniding is separated from the nuclear estand by approximately eighteen feet ad the
seisnue design of the turtune tuuldmg has been upgraded to UBC Zone 3 with an Imponance Factor of 1.0 in order to provide margin agamst collapse !

'

durmg the safe shutdown canhquake. The turtune budding may not wahstand the 0 5g caniquake without potennal local co' lapse. Ilowever. et is
separated frorn the nuclear island. and the equipment essersial to safe shutdown is well prtwected by the thak conaete walls, ikkrs and ronf slab of the .

nuclear island llence the falure of the turtune tanidmg is not considered in the seisnuc margms assessment since its collapse is unhkely to impair the [
unegnty of equipment essential to safe shurdown j

Staff apdate provated dunng 8/17N5 meeting: Statement made almne that " collapse of the radwaste Imddmg would not imp;ur the mtegnty of the
remforced concrete nuclear island'is a judgemental conclusion. Also, floors hetween T-building and NI may unpact the safety of NI j

Discussion will be added in seisnuc margm report on why collapse of the innsessmic buddmgs is not expected to result in etwe damage. I

!Meetmg 7/17-20/96 - Westmgtumse evaluanon of collapse of turbine buddmg to te reviewed dunng seismic margms meetmg.
Chised in chapter 3 7. transfened to seisnue margins review
Actam W - See NRC letter of 12/9N6.
Westmghouse to document that turbine building collapse does not lead to core damage

Page: 2 Total Records: 7
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AP600 Open Item Tracking Systesn Database: Executive Susninary Date: 2/11/97
Selection: (nrc si codel='Actica %" And (DSER Section) hLe '3.7** Sorted by Item # |

leem DSER Section/ Title /Descnptum Resp '% ) NRC
|

No. Branch Question Type Detal Samus Engmeer Status Samus Letter No. / Dse i

668 NRRKCGB 372.12-1 DSER-OI Orr/BPC Actam W Actum W

shtudd canpure & resuks {rornh. - . y. . - - - _ . . - . . - . _ . - . - _ . . . _ . .
.- ._ . - . _. . - .

_

andysis af to of &c nuxlal tee-lushwy andysis M
~

. - . . . -
_ ].Westmg

Preluvunary compenson of sesuks frorn the response spectnan analysis rnethod vs. the modal time-lustory analysis was presented in meetmg wnh NRC on
'6/I3/95.

Comparison is included m SSAR Revisson 7. Edmonal changes included at SSAR revision 9.
, Reopened in selecon i1/26N6. Westmghouse to provule addeonal comparisons in meetmg in December,1996.
,NRC Samus: Actaan W - Westinghouse to wh*= ddfetences in time history and resptase spectrum resuks.

3I2/ % ) . _. . . _ _ _ . _ . . . _ _ _ _ . _ . , _ _ __. - _._ _ , _ . .

1885 NRR/ECGB 3.7.2.16-1 DSER-cot. Orr Closed Actum W NSD-NRC-97-4956

I3 71161 The COL apphcant should pen vm an analysis and evaluation using the design basis cartk uake ground nation and planthfic site7
~

l
! ondssons to confinn me design adegn f_me @pdesign;

_ __ . _, __ . _ . . ,$
~

_

[SUAR Sulwiection 2.5 kiilesiime infAEn requueme~ tsior the CUL applacan5Yte-spectric$ni smacture enseradm enalyses may Eperformed l[ [
~ -

n
the Contined Liceme apphcant to demonstrate acceptabiley by companson of floor respome spectra. These analyses would use the site speafic sail

Icondmons and safe shutdown earthquake. |

|The COL applicant nxymrement is included in SSAR Sectum 2.5 4.5 5.
,See open item 3.7.1.1 I for detals and issue B.I of NRC letter dmed July I8.1996.

I i
'

NRC Status: Action W - This COL action is connected to DSER 3.7.1.1-1 (OITS4 628). The current SSAR pmptwal presented at the December 1996
meeting does not satisfy the staff posmum. (12/I6/96)
.Ckned - Westinghouse proyided a pounon one shallow soil sees in NSDyRC-97-4956 of U28N7.

_
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3. Design of Structures, Componen*3, Eq11pme;t, and Systems
~

.

d

3.6 Protection Against the Dynamic Effects Associated with the Postulated Rupture of Piping
-

ne effects of a postulated pipe rupture in the AP600 are of several types. This section
considers the effects that are localized to the area of the break and are a result of the dynamic
effects of the pipe rupture including jet impingement, pipe whip, subcompartment
pressurization, and fluid system decompression. This section describes the evaluation of the

potential for and effects of these dynamic effects. It describes measures taken to protect I
systems and equipment from dynamic effects of pipe rupture when necessary. This section '

also considers the effects of spray wetting and flooding from pipe ruptures and cracks.
-

I

Chapters 6 and 15 discuss the response of the system to changes in flow and pressure and loss I

of coolant and the response of the containment to the pressure and temperature changes.
Pressure due to a break in a high energy line in the auxiliary building is vented into an
adjacent building or to the atmosphere. He design transients listed in subsection 3.9.1 are
used in evaluating the components of the reactor coolant system for effects due to intemal.
pressure and temperature changes from postulated accidents. Section 3.11 discusses the
qualification of the equipment required to function in the adverse environmental conditions
including temperature, humidity, pressure, and chemical consequences.

Pipe failure protection is provided according to the requirements of 10 CFR 50, Appendix A,
General Design Criterion 4. In the event of a high- or moderate energy pipe failure within

'

the plant, adequate protection is provided so that essential structures, systems, or components
are not impacted by the adverse effects of postulated piping failure. Essential systems and
components are those required to shut down the reactor and mitigate the consequences of the
postulated piping failure. Nonsafety-related systems, including those that are determined ta
be important by the regulatory treatment of nonsafety related systems (RTNSS) process and
defence in-depth systems, are not required to be protected from the dynamic and
environmental effects associated with the postulated rupture of piping. See subsection 1.9.5.3
for a discussion of the regulatory treatment of nonsafety systems in the AP600 Protection
against pipe rupture is not an RTNSS important mission for nonsafety-related systems in the
AP600

The criteria used to evaluate pipe failure protection are generally consistent with NRC
guidelines including those in the Standard Review Plan Sections 3.6.1 and 3.6.2, NUREG-
1061, Volume 3 (Reference i1) and applicable Branch Technical Positions.

Subsection 3.6.1 provides the design bases and criteria for the analysis required to demonstrate
that -im! systems are pmtected. The high- and moderate energy systems representing the
potatial source of dynarme effects are listed. Additionally, the criteria for separation and the
effects of adverse consequences are defined.

Subsectior. 3.6.2 defines the criteria for postulated break location and configuration. High-
energy pipes cre evaluated for the effects of circumferential and longitudinal pipe .neaks and
through-wall encks. Moderate energy pipes are evaluated for the effects of through-wall,

cracks. Analys3s rnethods and criteria for evaluating pipe whip and evaluating the
consequences of jet impingement, motions of the pipe, and system depressurization on

% f E C J 7. W P Revision: 10
y Westhgh0gge 3.6-1 December 20,1996.

\
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3. Design of Structures, Components, Equipmeit, and Systems.

integrity and operability are provided. De evaluation of containment pene: rations, pipe whip
restraints, guard pipes, and other protective devices is also desenbed. De criteria for
excluding breais in Ugh-energy piping adjacent to containtnent penetrations are also provided.

Evaluation of the dynamic efrects of postulated breaks in the reactor coolant loop, main steam I
~

d "--- lines inside containment, and other primary piping inside containment equal to
I or greater than the@6 inch nominal pipe size (NPS) is eliminated for AP600 brsed on

mechanistic pipe break (leak-before-break) considerations. Rose sections of high-energy
piping that qualify for mechanistic pipe break are evaluated for only the effects of leakage.
cracks.

'
*

Subsection 3.6.3 describes the application of leak-before-break criteria to permit the
elimination of pipe rupture dynamic effects considerations. Design guidelines aid in the
design of piping systems that satisfy the requirements for rnechanistic pipe break. Dynamic
effects of postulated breaks are evaluated for those analyzable sections of high-energy piping
systems that do not use the mechanistic pipe break methods.

.

De safety analyses in Chapter 15 and the requirements for emergency core cooli,g discussed
.

in Section 6 3 and the environmental qualification of equipment discussed in Scnn 3.11 of
-

this report are not changed by the use of mechanistic pipe break consideration. for pipe
rupture dynamic effects evaluations. Chapter 6 describes the containment subcompstment

*

pressurization analyses including mechanistic pipe break considerations.

3.6.1 Postulated Piping Failures in Fluid Systems Inside and Outside Containment

A number of systems and components are necessary to shut the plant down in the ev nt of
a pipe rupture. Dese systems, termed essential systems, are protected from the posu !ated
pipe ruptures. De essential systems for various pipe ruptures are the reactor coolant sy 'em,
the steam generator system, the passive core cooling system, and the passive contain wnt
coo *ing system. In addition to these fluid systems, the protection and safety moniteing
system and the Class IE de and UPS system are esseritial. De mau control room and t.ain
control room habitability system are also protected as essential systems. In addition,
containment penetrations and isolation valves (including thow for nonessential systems) are
essential.

Most of the equipment required for plant safety or safety-related shutdown is located inside
containtnent. De piping inside containment also represents the most significant piping.

relative to plant safety arxi, therefore, is subject to the most stringent design and analysis
requirements.

.
. .

Essential equipment in the vicinity of piping that does not satisfy leak-before-break criteria
is protected as required by the use of protective structures, pipe restraints, and separation. De,

need for protection of essential structures, systems and components is determined by
evaluation of the dynamic effects. De design bases and criteria for the evaluation follow.

.

.
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For evaluation of spray wetting, flooding, and subcompartment pressurization effects,*

longitudinal cracks (with crack flow areas of I square foot) are postulated in the main
steam and main feedwater piping. The dynamic effects of pipe whip and jet
impingement are not evaluated for these cracks. Locations having the greatest effect on
essential equipment are chosen.

Guard pipe assemblies for high-energy piping in the containment annulus region between*

the containment shell and shield building that are part of the containment boundary are
designed according to the rules of Class MC, subsection NE, of the ASME Code. The
following requirements alsv apply. The design pressure and temperature are equal to or
greater than the maximum operating pressure and temperature of the enclosed process
pipe under normal plant conditions. Level C service limits of the ASME Code,
Section III, Parafraph NE-3221(c), are not exceeded by the loadings associated with
containment ' design pressure and temperature in combination with a safe shutdown
earthquake. The guard pipe assemblies are subjected to a pressure test performed at the
maximum operating pressure of the enclosed process pipe.

4 Areas of system piping where no breaks, except as noted in subsections 3.6.1.3 and 3.6.1.2.2,
are postulated are as follows:

*

The main steam piping, from the containment penetration flued head outboard weld, to*

the upstream weld of the auxiliary building anchor downstream of'the main steam
isolation valves, including the main steam safety valves and the connecting branch piping ,

- .

De main feedwater piping, from the containment penetrationhued head outboarkI *

to the auxiliary building anchor upstream of the isolation valve, h db; $=5h
eenneesene-

The startup feedwater piping from the containment penetration to the auxiliary building*

anchor upstream of the isolation valve 1:6dhg 5=:S ===:i:=.

The steam generator blowdown piping from the containment to auxiliary building anchor*

downstream of the isolation valve

De chemical and volume control system makeup piping from the containment to the*

anchor upstream of the outboard isolation valve hidb; $=d ===&=.

De chemical and volume control system makeup piping from the containment to the*

, anchor downstream of the inboard isolation valve inbdh; $=d ===$=.
.

All other fluid system containment penetrations are for moderate-energy systems or for pipe
of I-inch nominal diameter or smaller. See subsection 6.2.3 for a discussion of containment

'

penetrations.

.

.
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1

For ASME Class I piping terminal end locations are determined from the piping isometric
drawings. Intermediate break locations depend on the ASME Code stress report fatigue
analysis results. These results are not available at design certification. For the design of the
AP600, breaks are postulated at locations typically associated with a high cumulative fatigue
usage factor. These locations are at valves, tees, and branch connections which have
significant structural discontinuities. The combined license applicant will evalute these
locations as part of the as-built reconciliation (see subsection 3.6.4.1). The following ASME
Class I lines are evaluated to terminal end and intermediate high energy break locations if'

applicable. j

Line Diameter (inches)

il rizer SoraY 4 )
Automatic Depressurization Stage 1 4

. |
l

|Chemical and Volume Control letdown 3 '
-

Chemical and Volume Control Makeup 3
;

Pressurizer Auxiliary Spray 2
),

For ASME Class 2 and 3 piping, terminal end break locations are determmed from the piping
isometric drawings. The intermediate break locations depend on the stress level. The AP600

*

ASME Class 2 and 3 lines do not have intermediate breaks based on the low stress. The
,

following ASME Class 2 and 3 lines have terminal end high energy break locations. I

- Line Diameter (inches) I

\

Dl Fe,Awarer

Startup Feedwater 6
Steam Generator Blowdown 4

For B31.1 piping, terminal end break locations are determined from the piping isometric
drawings. The intermediate break locations in seismically analyzed pipe depend on th'e stress.
level. The AP600 ASME seismically analyzed B31.1 piping does not have intermediate
breaks based on the low stress. For nonseismically analyzed high-energy ASME B31.1
intermediate breaks locations are postulated at each fitting.

Rooms that contain high energy pipe break locations are listed in Table 3.6-2.

Essential Systems and Components

In rooms tirat contain high energy pipe breaks, the systems and components that are needed
to mitigate the postulated break and achieve a safe plant shutdown are identified. Rooms that
contain both high energy pipe break locations and essential systems or components that must
be protected are listed in Table 3.6-3.
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1
|

High-energy ASME Code Section m piping that is evaluated to the leak-before break criteria '

is identified in Appendix 3E. His applies to the main steam =d m:!: f=d ::= piping as
follows. He main steam piping from the steam generator outlet nozzle to the anchor i

downstream of the isolation valve is analyzed for applicable loadings including the safe
shutdown canhqvake. His anchor is at *" exterior wall of the auxiliary building. The'

portion of this piping from the containme r ,enetration flued head inboard weld to the above
!*

anchor satisfies the break exclusion zone requirements described in subsection 3.6.2. De
ponion of this piping from the steam generator outlet nozzle to flued head inboard weld is
evaluated to the leak-before-break criteria. -H: md: feed : : pipi ; '== S; ::==

-

;==:= Hb: :=k :: 6: =d= up=n cf de h:!e!: d: i: =dynd fer :pp!!=5b |!: ding: !=! di ; i: =f: d::d:25 n-h;;d: (SSEL SE =de: i: he !:=ed = 1:
!=: -i= 2.:!! cf i: :=:!!=j build!:;. 5 ped : ef di: piping '=r 6: :::e! ==:

p===:!:: ".=d h=d int:=d n:!d :: i: 6:= =d: = if!= S: b=d =d=i= ::=
|

rg;inr;;e d=:-it:d : =b=ci= 312. 5 ped = cf 10 piping '== i: ::n=
{;==::= Sb: ==b :: de ";d h=d ' t=d n:!d i: ri :f :: i: ki 5:f:= S-d
i

entena,- High-energy piping that does not satisfy the leak-before-break criteria is designed to i

the requirements discussed in subsections 3.6.1 and 3.6.2.

.

The piping to which mechanistic pipe break is applied is analyzed to demonstrate that the !
piping has leak-before-break characteristics. He leak-before-break analysis is either a

*

fracture-mechanics based stability analysis or a plastic-instability limit load analysis as'

appropriate. De analysis combines normal and abnormal (including seismic) loads to
determine a critical crack size for a postulated through-wall crack. The critical crack size is
compared to the size of a leakage crack for which, with appropriate margin, detection is
cenain. When the critical crack size is sufficiently larger than the leakage crack size the leak-
before-break requirements are satisfied. -

Mechanistic pipe break is not used for purposes of specifying non-structural design criteria |
for ernergency core cooling, containment systems, or other non-structural engineered safety
features, or for the evaluation of environmental effects including spray wetting, humidity, and
adverse reactions with chemicals in the coolant. This includes pipinC for which leak-before-

|
break is demonstrated. |

A bounding analysis is performed for each piping system. He bounding analysis is used by
the Combined License applicant to verify that the as-built piping satisfies the requirements for
leak before-break.

.,

3.6.3.1 Appucation of Mechantatic Pipe Break Criteria,

Pipihg systems to which mechanistic pipe break are applied are high integrity systems with
well understood loading combinations and conditions. De piping systems to which it is
applied satisfy the requirements of the ASME Code, Section W. ASME Code requirements,

,

also apply to the pre service and in-service inspection which confirm continued integrity..

.
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.

He mechanistic pipe break approach is applicable to high-energy piping provided plant
; .

j
design, operating experience, tests, or analyses have indicated low probability of failure from

i
effects of intergranular stress corrosion cracking, water hammer, steam hammer, fatigue
(thermal or mechanical), or erosion.

4

he plant design and operating features permit the application of the mechanistic pipe break
;

i

approach. He piping to which the leak.before-break criteria is applied is evaluated for
; fatigue due to cyclic loads as required by the appropriate requirements of the ASME Code.
i

ne piping in the AP600 does not operate at temperatures for which creep or creep fatigue*

must be considered.
1

He reactor coolant loop piping, branch lines, and other lines in contact with reactor coolant
are fabricated of austenitic stainless steel, which is very resistant to erosion and corrosion in3 ,

| typical reactor coolant chemistries and flow rates. Intergranular stress corrosion cracking has.
not been associated with reactor coolant piping in pressurized water reactors.

;
'

-

i ne design of the reactor coolant loop is not conducive to the generation of water hammer
i

loads. The reactor coolant loop does not have any valves that could result in a water hammer
' due to rapid valve closure. De steam bubble in the pressurizer is not subject to the !
,

introduction of a large volume of cold water sufficient to result in a bubble collapse water
'

|- hammer.-
'

I.

ne design and component selection of reactor coolant branch lines and other lines evaluated
for mechanistic pipe break follow design guidelines intended to minimize the potential for

: water hammer. -

.

nermal stratification of water in stagnant or slowly flowing lines can result in thernial fatigue
<

*

in a pipe. He piping and system design requirements for AP600 address the potential for
thermal stratification. For additional information of thermal stratification, see subsections

j 3.9.3, 5.4.3, and 5.4.5.
!

" .-b:!r := b ' '- 1: S t :; ef S ri Edr - : ;!;h; :: =h!=h- S rt!d,
7fd i x 1: d r !: r . Fd:= x:r " = b ri. .'-d:;r: ;!;b; .fr :f :: r::ic.,

; r ;91. x"r':x::S- - ' $r--_ ' rf- "- --f S r:x m :f 12- hr_cx
4

r--- _ _n x "'--d. 5 r- :in :' S / x; frfu . ;:;in; 'indy :: 6
|' :^ :- ;: :zr ::-- ' z^ : ^-- ': S ri Ed::2:;:;b;, xh: - : S pt:f .' 6

.

-

^: -__-1 rf ri: h S frd;2: ;:; .;.i

}
! nevaser chemistry and flow velocities in the main feedwesee-end steam lines are controlled

to mir.'aize the potential for erosion and corrosion. ^ "''r '!y, S Efiif ' ri.a

i Ld; c ;i;h; E fif ^:1 Sx : -- -i' t- h:: :"-- :f x-S- " - : rn;;.2-- r
_ *: -- - -h': '"r .'!y r f h Sf u 2 '' -- 5=

..____ ____ _'___...u_ ,___S -.. :!r "_: -
1:- . . _

'
a , _ z _ m m _ _ _ a 2_ _ ..__2_.._.u.-- ._ _ , , , , _

, _ ___....._u_-__,,_ ,_ m_ - _ ._ ____ u_2__
1 , _-

; ;; E S _*:r h"" ;': W-fr 6 ; _i ' S : n; n nr!f: 6: x:'r ::'-f
^

r!f :t:l'- ;: n'rj :,2r.,
_

-
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; ";; ::::!:; cf 1: r21.- fede=: p!;ing =d b &:!;; :r : ::= . ;=::=: :- :=d:
min: .!= $: p :=:!d fe: : :c E==x := :!= ' b f:d==: piping, i ddi:i= .ny,

I cp =:ing p==d::: fe: .1.- f=dn::= -in:-!=::S p::=:!d f= fc := brn;:. ThQm
.

steam lines are not subject to water hammer or thermal stratification by the nature of the fluid
transported.

.

The steam line is protected from being filled with water due to steam generator overnll by
implementation of operating instructions or isolation requirements included in the protection
system logic or both. See Section 7.3 for information on the protection system design to-
prevent overfill.

. .
,

In addition to requirements on the design, fabrication, and inspection of the piping systems,
the application of mechanistic pipe break requires a qualified leak detection capability. Leak
detection systems inside containment meet the guidelines of Regulatory Guide 1.45. See
subsection 5.2.5 for a discussion of the leak detection system for the reactor coolant system

; and connected piping.

3.6.3.2 Design Criteria for Leak before Break-

The methods and criteria to evaluate leak-before-break in the AP600 are consistent with'

the guidance in NUREG-1061 (Reference 11) and Draft Standard Review Plan 3.6.3
(Reference 12). The application of the mechanistic pipe break in AP600 requires that the
following design requirements are met.

Pre service inspection of welds is required.*

.

For ASME Code Class 1. Class 2, and 3 systems for, which leak before break is4 *

demonstrated, the ASME Section XI prese:vice and inservice inspection will provide
for the integrity of each system. A;;: '- 2" 6:d.b: =gn=:d :::p=:!=
;;in r::r f= $: f=d =:'ix.

Inservice inspection and testing of snubbers (if used) are performed to provide for a low*

snubber failure rate.

*

For the maximum stress due to steady state vibration refer to subsection 3.9.2.*

The leak-before-break bounding analysis curves are developed for each applicable*

piping system. The bounding analysis methods are described in Appendix 3B. These
curves give the design guidance to satisfy the stress limits and leak-before-break
accephoce criteria. The highest stressed point (critical location) determmed from the

-

piping stress analysis is compared to the bounding analysis curve and has to fall on or
under the curve. The points on or under the bounding analysis curve satisfy the.

requirements for leak-before-break.

.

.
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1

As noted in subsection 5.2.5, the rated capability of the leak detection systems for the primary
coolant inside containment is 0.5 gpm in one hour, he methods used to detect leakage are
described in subsection 5.2.5.3. The methods used for primary coolant are the containment

1

sump level, inventory balance, and containment atmosphere radiation. He method used to
detect leakage from the main steam ed d f:de.c= line inside containment is the
containment sump level. Containment air cooler condensate flow, and containment
atmosphere pressure, temperature, and humidity also provide an indication of possible leakage.

l

Stability and Critical Flaw Sizes

The local and global failure mechanisms are evaluated, as appropriate, to provide margin on
flaw size and load. He local mode of failure addresses crack tip behavior: blunting,
initiation, extension, and instability. De local failure mechanism is evaluated for ferritic steel
piping systems using the J-integral method. De global mode of fr.ilure addresses the behavior
of the net section: initial yielding, strain hardening, and plastic hinge formation. The global
failure mechanism (limit load method) is evaluated for stainless steel piping with no cast

;

material and GTAW welding. From these evaluations a critical crack size is determined.
I

nat is, a crack larger than the critical crack size would have unstable growth characteristics.

Acceptance Standards
'

1

ne results of the preceding evaluations are compared to show that the critical flaw size,
which i's shown to be stable when the maximum loads are combined based on individual |'

absolute values, is at least twice the size (to satisfy margin of 2 on flaw size) of the leakage -

flaw size.To satisfy a margin on load of 1.0, the maximum loads are combined using absolute
summation of individual values. De maximum loads are described in Appendix 3B
schsection 3B.3.3.

The torsional moments are not combined with the bending moments since the torsional
moment does not have a significant effect on postulated circumferential cracks.

!

Bounding Analyses

Evaluations are provided for each different combination of material type, p pe size, pressure. {
and temperature. These evaluations are used to develop a set of curves of maximum faulted '

stress versus the corresponding normal stress that satisfy the criteria for leak-before-break.
Dese curves are used in the design of the piping systems and will be used by the Combital
License applicant to verify that the as-built piping satisfies the requirements for leak-before-
break.

. .
.

.

.
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Table 3.6-2 (Page I of 7)

SUBCOMPARTMENTS AND POS1ULATED PIPE RUPTURES
j

Compartment Lines Evaluated to LBB Lines Not Evaluated to LBB

Terminal End
Room Break tecadon Terminal Ead |Name Number Descripdoo Excluded by LBB Descripdon Break Locadon

{
,

11201 22 in. Cold Leg (RCS) RC Pump Nouks '

|
'

| (2) 4 in. Pressurizer Cold Leg Nouks I
I Steam Spray (RCS)

12 in. Fourth Stage Hot Leg Noule !* *

ment 1 ADS (RCS) )
l. , ;_ m . . . . = _ c - c.u r u__ _i_

(RGS) G) '

'

11301 31 in. Hot Leg (RCS) SG Noule 3 in. Purification 3 in by 10 in. PRHR*

'(CVS) Branch

18 in. Surge Line Hot Les Nonle
(RCS),

12 in. & 10 in. Fourth Valves; V004A/C
Stage ADS (RCS)

)
-

10 in. PRHR Return SG Noule
(RCS)

I

!!401 None 4 in. SG Blowdown 4 in SG Nonle
(SGS)

,

11501 None None i

i 11601 SG#eanie in. Feedwaser SG Noule
'' " ' - ' ' " " '

'

I (SGS) L,

6 in. Startup SG Nonle
Feedwaser (SGS)

11701 32 in. Main Staam SG Nonle None
(SGS)

. .
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Table 3.6 2 (Page 2 of 7)

SUBCOMPARTMENTS AND PO'eTULATED PIPE RUFIURES

Compartment Lloes Evaluated to LBB Lines Not Evaluated to LBB,

Terminal End.

Room Break Locados Terminal End
Name Number Descripden Excluded by LBB Descripdon Break locados,

Stearn i1202 22 in. Cold Leg (RCS) RC Pump Nantes None
Generstor (2)
Compart-

12 in. Fourth Stage ADS Hot leg Noule***
(RCS)

20 in. Normal RHR Hot les Nonle
(RCS)

,

12 in. Normal RHR 20 in. x 12 in.
(RCS) Reducer ('this is

not a terminal end)

11302 , 31 in. Hot Leg (RCS) SG Nonle None

12 in. & 10 in. Fourth Valves: V004B/D,

. Stage ADS (RCS)

8 in. Cold leg to CMT Cold les Noules
(RCS) (2)

11402 None 4 is SG 4 in. SG Nonle
Blowdown
(SGS)

!I502 None None

| gg g u :_ ." -''' '' SGWeenle 16 in. Feedwater SG Noule
I (SGS) -

6in. Startup SG Nonle
Feedwater

(SGS)

11702 32 in. Main Steam (SGS) SG Nonle None

.

Reactor 11205 .31 in. Hot leg (RCS) Reactor Vessel None
Vessel Noules (2)
"

22 in. Cold Leg (RCS) Reaaor Vessel
,

*

Noules (4)
.

8 in. Direcs Vessel Reactor Vessel
Injection (RCS) Nonies (2)
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Table 3 6-2 (Page 3 of 7)

SUBCOMPARTMENTS AND POSTULATED PIPE RUPTURES

Compartment Unos Evaluated to LBB unes Not Evaluated to LBB

Terminal End
Room Break Iecadon Terminal End.- Name Number Descripoom Excluded by LBB Descripdoe Break location

PXS Valve |1206 8 in. Accumulator Accumulator None
and Injection (PXS) Nozzle
Accumulater
Room A 8 in. CMT Injection CMT Nozzle

(PXS)
!

6 in. Une from Normal
RHR (RNS)

Valve: V017A

6 in. Line from IRWST Valves: V125A &
j

(PXS) V123A '

PXS Valve 11207 6 in. Une from Normal Valve: V017B None
'

3Room B PXS RHR (RNS) !

6 in. Une from IRWST Valves: V1258 &
(PXS) V123B

Accumulator i1207 8 in Accumulator Accumulator None
Room B ACCUM Injection (PXS) Nozzle i

8 in. CMT Injection CMT Nonle
(PXS)

Verucal 11204 None 3 in une from Regen Anchor to Wall
/,ccess HX to SG 01 (CVS)

3 in. Punficauon from Anchor to Wall
Cold leg to Regen

;
HX (CVS) !

RNS Valvt 11:08 10 in. Normal RHR Valves: V001 A/B None
Room (RNS)

'

. .

.
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1Table 3 6 2 (Page 4 of 7) ;

SUBCOMPARTMENTS AND POSTULATED PIPE RUPTURES

Compartment Lines Evaluated to LBB Lines Not Evaluated to LBB

Terminal End
Room Break Lastloo Terminal End

Name Number Description Escluded by LBB Description Break tocation

Lower |1303 18 ut Surge Line (RCS) Pressuns Nonje None
. Pressunzer.

*
Co,ir . ae

| Upper 11503 14 in ADS $CS) Pressunzer Nozzle (2) ist Pressunzer Nonje
| Pressunzer Spray
| Co..r ._a e a .- - _ - (=; p=uwum-N al. (RcS)s

@CE

leur ADS 11603 14 in & 8 in ADS Valves: V012B & 4 in ADS (RCS) Valve V00llB &
Valve Area SCS) V013B 14 irt a 4 at

*

-

Brari:h

6 in Pressunzer Safety 14 in s 6 in Tee..

(RCS) Valve V005B

Upper ADS 11703 14 in & B irt. ADS Valves: V012A & 4 in ADS (RCS) Valw V00ll A & ;
Valve Area (RCS) V013A 14 in a 4 in i

Brarut
14 in a 6 irt Tee.

6 in Pressunzer Safety Valve V005A
(RCS)

,

!

Marnenarum 11400 32 in Man $seern NorHermmal End 6 in Startup Anchors (1) m
Floost (SGS) I nr=r==i (2) as Feedwaar (SGS) Contantners
Mezzarene Baurulary of Bank Penetranan

Exchman Zone ,

M h L _ 'ET NesummunaNind I

'- C', :
"- ',i-_ -

linehmen-asme

10 in Passiw RHR PRHR HX Narzle
(PXS)

. . B in CMT Pipmg CMT Naczins (2)

.

.

.
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Table 3 6 2 (Page 3 of 7)

SUBCOMPARTMENT3 AND POSTLLATED PIPE RL' pit'RES

Compartment I nas Evaluated to LBB IJnes Not Evaluated to 12B

Terminal Fmi
Ram Break tecmano Terminal End

Nanw Number Descripdan Futud=4 by IJB Description Break Imczoon
SG01 Access 11304 None None
Room

| Pressuruct 11403 Nore 4 h Pressmuer Spray Anchor (both
| Spnry Valve (RCS) sides)

Roum

Marnenanz 11300 10 irt Pasave RHR (PXS) PRHR HX Nozrje None
Floor

Operanng 11500 None None
Dect

CVS Room 11209 None 3 in Purine = rum from Regen HX Naszie
Presarner Spray to
Reym HX (CVS)

3 in Raman. Auuhary Regen HX Naszie,

Spray (CVS)

3 in Rann e RNS Valve: V(D9.

frorn Rege HX (CVS),

*

3 in Sgply from RNS Valve: V072
to Labwn HX (CVS)

3 in Sgply from Nozzler
Regm HX to Imdown Reem HX.
HX (CVS) Labwn HX

CVS Roarn 11209 None 3 in Pe w=, w from Ardurr
Pipe 1bmel PIPE Anchor to Regen HX

.

3 in Raman frorn Anchor
Regm HX e Anchor

(CVS)

4 in SG Blowdown Anchors (2) at
(SGS) Contarrners

Penetranan

. .
,
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Table 3.6 2 (Page 6 of 7) '

SUBCOMPARTMENIS AND POS'IULATED PIPE RUPTURES

compartment unse Evahamand to 128 Unas Not Evaluated to LAB

Terndaal End
Roose Break locatlan Terndaal End** Naan Number Desatpdom FurhM by 125 Duncription Break tocatlan

Rextor 11104 None None
Coolara Dnun
Tank Room

Reactor Vessel 11105 None None I

Cavvy
.

MSTV 12504/ None Man Sm:em Man longsdnal
Co.iw .~a 12404 Feedweer Surtup Cracks with Crais-

*

,B Feedweer Unes(a) Flow Anas of I
Square Foot are-

Frwui=wt

MSIV 12509 None Main sacam Man longindn=1*
ConwL.-a 12504 Feedweer Stanup Cracks wuh Crai
A Feedweer Unce(a) How Areas of I

Sgure Foot me
,

Fruna e
]

Valve /Hpng 12306 None 4 irt Saeem Genaiser Anchors (2) at
Perannon Blowewn(s) Canamnmers i

Roorn Penetramans

Anchcn (2) a
Wall to 1brtune |

BuMng

.

Noe:
a lhe ppng in these areas is included in treak mhw mores. For aMaanalinformanon on the evaluanon of these lines, see

sut=amm 3 tk111 for the menen genermor tdowdown hne; me=a*=i 3 6.1.2.2 for informsoon on the evaham of hnes in MS!V

m, r . a B h of the pourrury to the man corarol room; and ad==trui 342.1.1.4 for general taak exchman zonee
regaremma

. .

|
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Table 3.6-2 (Page 7 of 7)

SUBCOMPARTMENIS AND POSTULATED PIPE RUPIUPIS

Room # Descnpuon Bonom E3evation Top Elevanon
.

.

11104 RCDT Room 66'4" 81'#
11105 Reaciar Vessel Cavity 66'4" 98',

i1205 Reactor Vessel Nozzle Area 98' 107-T
I1201 SG C,L we 1 83' 104'-T
I1202 SG CunwL.-4 2 BY 104'-T
11204 Vertical Access 83' 107-2"
11206 PXS Valve Room A 876* 105' 2"
11300 Maintenance Floor 107-2" 118 4"

-

11301 SG Companment i 104' T 113'-9"
11302 SG Cour .ws 2 104' T 113'9"s
11400 Mamtenance FloorMezzamne 118'4 " 135'-3"
11401 SG CuuwL..ent i 113'-9" 135'-3"
i1402 SG Cu. w hi w d 2 113' # 135'-3"
11501 SG C,s.we i 135'-3" 149'-T

'

*

11502 SG Cww . a2 135'-3" 149' Ta

I1601 SG CwwL.wa1 149' T 162' 1"
11602 SG Cu.iw .wa 2 149'-T 167-1"e
11701 SG Companmet i 162'-1" -

11702 SG Companment 2 16Y1" - .

11500 Opmeng Deck 135' & 256*-2 3/8"
11303 Pressuna Imw CuuwL -s 107 2" 135'-3" .

11304 SG01 Access Room 107 2" 118'4 "
11403 Pressunn Spray Valw Room 118'4" 135'-3" '

11503 Pressunar Upper Companment 135'-Y 163'-0* |
11603 Imw ADS Valw Ana 16Y0" 173'-10" |
11703 Upper ADS Valve Area 17Y 10" -

.

11207 AOCUM Am="'-- Room B 874" 105'-2"
11207 PXS PXS Valve Room B 87 4" 105'-2"
11208 RNS Valve Room 94' 105'-2"
11209 CVS Roma 80'4" 105'-2"

'

11209 PUE CVS Room Pipe Tbnnel 100'0" 105'-2" ;

12306 Vabeftpag Pmeenaan Room 100 7 117 4" I
12504/12404 MSIV Companment B (Uppecimw) 1174" 153' 0"
12506/12406 MSIV Companment A (Upper /Ime) 117 4" 153' #

.
.

.

i
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Table 3.6-3

ROOMS WITH 10G11 ENERGY PIPE BREAKS AND TOIENTIAL
ESSENIVL r*RGETINERACT10N.

Elevation Room High Energy Essential Equipment I%tected by Whip Restralats or
{Numbers * Break Sourte Jd Shidds
|

66'6" None I
|

| 82*6" 11201 RCS PreTss Spray
RCS-ADS valves: VONA, VONC, V014A. V014C]| Terminal End

11204 None

11209 None

W -6" 11204 None '

11209 None

| 100'-0" and 10T-2" 11209 SGSklowdo%CVS@Acup. CVS Leadown. CVS Hydrogen Sug and
Pipe chase Piping 'lemunal SGS steam gerxrator blo4down ppng -~

'

End

i1300 None

i1301 None
i

l 11303/ R RC d SGS[g blowdown and sg drbg.
I 11304 Piping -

RCS pressunzer pessure and level instrumentAQ
,Intmnahane Break Pressurizer support steel
!l 11 7-6" 11400 fSGtart Up None Pe.::=p d :d's b Didi:= .^.C d B.O

| (feedwater ping - j

j
Temunal end

i 11401 Nene CS-ADS valves: V004A. V004C, V014A, V014C
| |

are protected from a break located in room 11403

11402 Sicam Generator supports are ;voiected from a break

locasal in room 11400

| 11403 G Press Spray None
| Terminal N
| 1403 R'CS Imdown - Raceways for Divtuons AC and B/D
l Intermedmae Break

. I 135' 3* None RCS Pl$ss 3 pay -
~

RCS-ADS valws lower tner ph mapport satel] [

~

l b d
_/ l
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_ _j

| | 160*-6" and 153'# 11601 SC tart U RCS head vent pping i

I i Feedw @ level mstnanentanon ppng]-

Temunal end
i S

| Feedwmer Pipmg-
i I erminal End !

! I1602
(SGS Mam Noneh5 level inmummtation piMJi r e .er Pinng-

|
Jerminal End

*

|' i1603 RCS@S Staae 1) RCS piping and ADS valves 002B,003B,012B, & 0138.

Piping . Tenunal Raceways and catas for Divisions A/C and B/D
End

| 11703 RCS RCS piping and ADS valves 002A. 003A. 012A & Ol3A
| Piping Termnal Raceways and cables far Division BG

End
.

*

* See Figures 12-1 thmugh 1.2-8,1.2-10, and 1.2-11 for room numbers

B

! e
'

1

i

I
,

I
,

1
-

1

- .

I

I*

|
,

|
| .

Revision: 10,

y@ 3.6-49 December 20,1996..
,$

i

|
*

.

|
'

;



!

| ,
-

|
3. Design of Structures 3 ComponenO, Equipment and Systems E

,

,
APPENDIX 3B

LEAK BEFORE BREAK EVALUATION OF THE AP600 PIPING
1
1

General Design Cnterion 4 requires that structures, systems. and components important to
safety be de:igned to accommodate the effects of conditions associated with normal operation,
anticipated transients, and postulated accident conditions. However, the dynamic effects and
flooding associated with pipe rupture may be excluded when analysis demonstrates that the
probability of fluid system pipe rupture is extremely low. Dynamic effects are not considered
for those segments of piping that are shown mechanistically, with a large margin, not to be
susceptible to a pipe rupture.

He dynamic effects associated with pipe rupture include effects such as pipe break reaction
loads, jets and jet impingement, subcompartment pressurization loads, and transient pipe
rupture depressurization Ic-ds on other components. |

De use of mechanistic pipe breik to clinunate evaluation of dynamic effects of pipe rupture
includes matenal selection, inspection, leak detection, and analysis. Subsection 3.6.3 outlines
considerations relative to material selection, inspections, and leak detection. Subsection 5.2 5

;

describes the leak detection system inside containment. His appendix describes the analysis |,

methods used to support the application of mechanistic pipe break to high-energy piping in I
the AP600

1

Re analysis and criteria to eliminate dynamic effects of pipe breaks are encompassed in a
*

methodology called leak-before-break (LBB). His methodology has been validated by
theoretical investigations and test demonstrations sponsored by the industry and the NRC.

The primary regulatory documents for leak-before-break analyses are General Design Criterion
No. 4 (GDC-4), Draft Standard Review Plan 3.6.3 (SRP 3.6.3) (Reference 1), and
NUREG-1061, Volume 3 (Reference 2). Although SRP 3.6.3 has been issued only as a draft, !

-

its provisions are followed as guidelines to leak-before-break analyses. I

Leak-before-break methodology has been applied to the reactor coolant loop and high-energy f
auxiliary line piping in operating nuclear power plants. De leak-before-break analysis used
to support the piping design of the AP600 is an application of the same methodology used in ;

leak before-beak evaluations previously accepted by the NRC.

In the AP600, leak-before-break evaluations are performed for the reactor coolant loop, the
I surge line, selected other branch lines containing reactor coolant down to and includin '

|

4-inch daarneter nominal pipe size @lified to the leak-before-break criteria are evaluateds of the main steam tir:c, rd p:-ir.: cf t..:-

mem4eedweise4me nose lines not qua
! using the pipe rupture protection criteria outlined in subsections 3.6.1 and 3.6.2.

| His appendix provides a leak-before-break analysis for the applicable piping systems. Table
!. 3B-1 pmvides a list of AP600 leak-before-break piping systems.
!

'

.
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.

38.1 Leak Before Break Criteria for AP600 Piping

The methodology used for leak-before-break analysis is consistent with that set forth in
GDC-4 SRP 3.6.3 (Reference 1) and NUREG l%I, Volume 3 (Reference 2). De steps are:

Evaluate potential failure mechanisms*

Perform bounding analysis*

I
''

3B.2 Potential Failure Mechanisms for AP600 Piping

In high-energy piping, there are material degradation mechanisms that could adversely affect
the integrity of the system as well as its suitability for leak-before-break analysis. The
following lists potential degradation (or " failure") mechanisms:

Dosion-corrosion induced wall thinning- *

j
Stress corrosion cracking (SCC)

i
*

Water hammer |
*

Fatigue
*

*
.

Thermal aging*

Dermal stratification*

Other mechanisms
- 4*

|

De stainless steel piping is fabricated of SA312TP316LN or SA312TP304L material. De
- type 304L material is used in the accumulator discharge lines. Th =i !=d = pip!:;; i: 1

felmented of SA335Pl! (S: d!:y cad), The main steam piping is fabricated of SA333
Grade 6. The welds are mA by the gas tungsten are welding (GTAW) rnethod.

The various degradation mechanisms are discussed in the f'ollowing subsections.

3B.2.1 Erosion-Corrosion Induced Wall ninning
.

Pnmary Loop Piping -

Wall thinning by crosion and erosion corrosion effects does not occur in the primary loop
piping because SA312TP316LN austenitic stainless steel material is highly resistant to these
effects. The coolant velocity in the AP600 primary loop is about 43 feet per second, which
is lower than the velocity in operating % c;tinghouse-designed pressurized water reactors. De
bend radii in the AP600 hot m.! cold legs are greater than the bend radii used in the crossover

legs of operating plants. Dere is no record of erosion-corrosion induced wall thinning in the
prunary loops of operating plants.

Auxiliary Stainless Steel Piping

Wall thinning by erosion-corrosion effects does not occur in the auxiliary stainless steel piping
because S A312TP316LN and SA304TP304L austenitic stamless materials are highly resistant
to these effects. The coolant velocity in these systems is lower than in comparable system

Revision: le
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| velocity in operating Westinghouse-designed pressurized water reactors. Dere is no record

t -
of erosion-conosion induced wall thinning in the stainless steel piping of operating plants.

'

Main Steam Line

Main steam lines in the AP600 are fabricated from SA333 Grade 6 Carbon steel. Erosion.-

corrosion induced wall thinning is not expected in the main steam line. Extensive work has
!

been done investigating erosion-corrosion in carbon steel pipes. De main steam line has low.,

| susceptibility to crosion due to the relatively high operating temperature. Susceptibility is also
-

low due to the high quality steam in the main steam line.

Meenfeed've6ee-bine
!

5 fxi ; '!= b fd.9 '_:f is; S.^235 P!! Ex ":y ::' _51. c d: .brj . .',_...._,__.1__ :_ ,__m. .__:__
. . . _ .____..__ .

.t_
_ _ _ _ . . _ _ . . _ _ _.__..____:_a..t._. ___.:_,,_____a__ __2

.
___ ___ _n_2 ,_

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

=;nir 5 Sic = ;!;h; r_-_:-h' hr r' :f cr :- : : --- :r ;r-d ::
---l'; :-- f :' r "y --f i- fri -_: ''--- 5 -_":p n' 1 x . :' ': f M" : ; "' :0

-

": r' "--M _ 2 ! :t:': ("""l':) """Y.^."" (";fx n 3) ;=;;x e f: x ':
=:n.xxx: - - S - - f = .^.".". _ _ .1, _ _d:irj - ut. "C'"M ^.TE" b = """2

t

2_.- . . _ , _ _ _ . _ _ . . _ _ ,_m .m _ ____ a __ a__ __ _a__
._7__ -_

_7-__. . - - , . - ,_ __ . . - _ _ _ . _ _ _ - _ _
_.__t___2 _

1

_ _ _ -' d:drj, r -=.:.', ".:!f x "^' x. - ' ; ;:..; x:".;_ nix. 5 :9 '-': f = -,

;
| ;;;!& :!;;'':r: rc;h f= S p. ,:cf fxi "-- f= S ^^ px ;'- ' 'ih. 5

!!
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e S xr_;r '--f- ; ;; i: S =fx S:ildeng,
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i

Based on the above discussion, erosion corrosion induced wall thinning does not have an
adverse effect on the integrity of the AP600 leak-before-break piping systems.

| 3B.2.2 Stress Corrosion Cracking

i

Stress corrosion cracking is not expected to occur in the AP600 piping systems because the
'

three conditions necessary for stress corrosion cracking to take place are not present. If any
. of these three conditions is not present, stress corrosion cracking will not take place, ne
|

three conditions are:
', .

Dere must be a corrosive environment.=

De matenal itself must be susceptible..
-

Tensile stresses must be present in the material,*

i

I

! Pnsnary IAbp Piping '

i
!

| During plant operation, the reactor coolant water chemistry is monitored and maintamed,

1 within specific limits (see subsection 5.2.3 for a discussion of reactor coolant chemistry).
Contaminant concentrations are kept below the thresholds known to be conducive to stress

corrosion cracking. De major water chemistry control standards are included in the plant
operating procedures as a condition for plant operation.

-

i
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4

| i

| a .or plants Iwhich have not experienced stress corrosion cracking in the auxiliary stainless
.

acci piping).

o
Main Steam Line =d "9 Td:::: L! c

Re main steam piping is constructed from ferritic steel. Stress corrosion cracking in ferritic
steels commonly result from a caustic environment. A source of a caustic environment in the
main steam piping would be moisture carryover from the steam geneistor. However, the
secondary side water treatment utilizes all volatile treatment. All volatile treatmcat effectively

,.

precludes causticity in the steam generator bulk liquid environment. For sorne operating
plants prior to implementing all volatile treatment, the phosphate water treatment caused a
caustic chemical imbalance resulting in stress cormsion cracking of steam generator tubing.
Under all volatile treatment water treatment conditions, there is no instance of caustic stress
corrosion cracking on the ferritic steam lines indicating no significant caustic carryover. The
operating secondary side chemistry precludes stress corrosion cracking on the ferritic mam.

;
steam line. '

St== =n=: :=Ei ; i: : :t;==I :: :== 5 S: :- f=d = 'in ;!;i ; H --
of = t:! cf 1: :y;= :: =:y ! : E =S. E:.E= i: =pi =: zid ==
:: =!= : =hing :- fd:::: '::= ep:=ing ;'-- : ef W = !:;E = = 6 :!; . m
;=:ing =::t j :!i d=h y ;=h6: : = ::cnic::=Eing :: de =1.- fd _ j

'

Ener.

Based on the above discussion, stress corrosion cracking does not have an adverse effect on
the integrity of AP600 leak-before-break piping systems.

1
3B.2.3 Water Hammer

.

Primary Loop Piping

The reactor coolant loop is designed to operate at a presmre greater than the saturation
pressure of the coolant, thus precluding the voiding conditions necessary for water hammer
to occur. The reactor coolant primary system is designed for Level A, B, C, and D (normal,
upset, emergency, and faulted) service condition transients. The design requirements are
conservative relative to both the number of transients and timir severity. Relief valve
actuation and the associated hydraulic transients following valve opening have been considered

|

in the system design. Other valve and pump actuations cause relatively slow transients with
no sigmficant effect on the system dynamic loads.

To providedysanuc system stability, reactor coolant parameters are controlled. Temperature
| during normal operation is maintamed within a narrow range by control rod positioning.
! Pressure is controlled within a narrow range for steady-state conditions by pressurizer heaters

and pressurizer spray. The flow characteristics of the system remain constant during a fuel
cycle. The operating transients of the reactor coolant system pnmary loop piping are such,

that significant water hammer loads are not expected to occur.
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|

Auxiliary Stainless Steel Piping

The passive core cooling system and automatic depressurization system are designed to
minimize the potential for water hammer induced dynamic loads. Design features include:

;
'

1

Continuwsly sloping core makeup tank and passive residual heat exchanger inlet lines
a i

I

to eliminate local high points

Inlet diffusers in the core makeup tanks to preclude adverse steam and water interactions-
.

|
|

1

Vacuum breakers in the discharge lines of the automatic depressurization valves )
., .

'

connected to the pressurizer
i

,

I

The AP600 pressurizer spray control valve is similar to what is used in the operating plants.i

| There is no history of water hammer caused by the spray control valve.

"Ihe normal residual heat r-moval system isolation valves are slow closing valves, identicalI

to operating plants, and therefore would not be a source of water hammer.
1 :

These features minimize the potential of water hammer in the auxiliary stainless steel piping
'

,

system.
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{
Main Steam Line,

:
4

1 he steam lines are not subject to water hammer by the nature of the fluid transponid he'

following system design provisions address concerns regarding steam hammer within the main
4 steam line and identify the significant dynanuc loads included in the main steam piping

*

1 design.

Design features that prevent water slug formations are included in the system design and*

layout. In the main steam system, these include the use of drain pots and the proper
slopag of lines.

-De operating and maintenance procedures that protect against a potential occurrence of*

steam hammer include system operating procedures that provide for slowly heating up
(to avoid condensate formation from houer steam on colder surfaces), operating ;
procedures that caution agamst fast closing of the main steam isolation valves except !

when necessary, and operating and maintenance procedures that emphasize proper
draining.

.
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i
| i
| '

The stress analyses for the safety-related portion of the main steam system piping and
*

components include the dynamic loads from rapid valve actuations, including .mation
;

of the main steam isolation valves and the safety valves.

| Based on the above discussion, water hammer does not have an adverse effect on the integrity'

of AP600 leak-before-break piping systems.
.

3B.2.4 Fatigue
.

| Low-Cycle Fatigue

i

Low-cycle fatigue due to normal operation and anticipated transients is accounted for in the

design of the piping system. The Class I piping systems comply with the fatigue usage
requirements of the ASME Code, Section m. The Class 2 and 3 piping systems comply with

|the stress range redsction factors of the ASME Code, Section m.
I

|

^ fei;= :r!=S: e S -_i f=d::=: ::=': :;;;; '=: :: ^ c''E Chr: ' p ;;;; ::.

t.

p;trd. .^.ke, : feign: ==i ; ;1d r 'ph S =in f=d =: ::=k b p;6mcd.
1Due to the nature of operating parameters, main steam line piping (Class 2) and the Class 3 '

ponion of the accumulator piping, are not subjected to any significant transients to cause low-
+

cycle fatigue.
*

Based on the above discussion, low-cycle fatigue is not a concem of AP600 leak-before-break
piping systems.

-

High-Cycle Fatigue
.

High-cycle fatigue loads in the systeto result primarily from pump vibrations. The steam
generator is designed so that flow icduced vibrations in the tubes are avoided (see ;

subsection 5.4.2). The loads from reactor ecolant pump vibrations are minimized by criterit
for pump shaft vibrations during hot functiccal testing and operation. During operation, an
alarm signals when the reactor coolant pump ibration is greater than the limits.v

)

''i !=d; r : 7=p ii.rt: ' .=!r:' Sm S '-i Sf= ind f=d c: !! .: In:ide.

::M m: i S ;!;;;; rd ;:!;;; : =pp;;;.

With these precautions taken, the likelihood of leakage due to fatigue in piping systems
evaluased for leak before-break is very small.

3B.2.5 Thermal Aging
'

', Stainless Steel Piping

Piping used in the reactor coolant loop and other auxiliary lines are wrought stainless steel
matenals, rather than cast materials, so that thermal aging concerns are not expected for the
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3. Design of Structures, Componen% Equipment and Systems
.

AP600 piping and fittings. He welds used in the assembly of the AP600 are gas tungsten
.

are welds (GTAW). These welds are essentially as resistant to the effects of thermal aging
as the base metal materials. His is due to the typically low ferrite contact in welds which
results in minimal impact from thermal aging. Based on this information, thermal aging of
weld materials and piping used in the AP600 is not an issue.

Main Steam ed M9 Fxd== Lines
t

| De main steam =d mi. f=durr piping systems does not have cast materials. He.

welding process used on these lines is also gas tungsten arc weld (GTAW).

Here are no thermal aging concems for the carbon steel piping of the main steam line and
the alloy steel of the main feedwater piping.

f 4

The material used for the main steam sh piping systems is not susceptible.
to dynamic strain aging effects.

3B.2.6 Thermal Stratification
.

Leak-before-break analyses include consideration of the loads and stresses due to thermal
stratification.'

.

Dermal stratification occurs only in a pipe that has a susceptible geometry and low flow
velocities. A temperature difference between the flowing fluid and stagnant fluid is also a
prerequisite.

He design of piping and component nozzles in the AP600 includes provisions to minimize
the potential for and the effects of thermal stratification, cycling, and striping, pursuant to
actions requested in several NRC bulletins, as discussed below.

"

Primary Loop Piping

Hermal stratification in the reactor coolant loops resulting from actuation of passive safety
features is evaluated as a design transient. Stratification effects due to both Level B and I.evel

D service conditions are considered. The criteria used in the evaluation of the stress in the'
loop piping due to stratification is the same as that applicable for other Level B and Level D
service conditions.

Auxiliary Stainless Steel Piping-

Pursuant to the actions requested in NRC Bulletin 88-11, the pressurizer surge line is analyzed
to demonstrate that the applicable requirements of the ASME Code, Section III are met. His
analysis includes consideration of plant operation, thermal stratification, and thermal striping
using temperature distributions and transients developed from experience on existing plant.

monitoring programs
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|

1

1
1

|

Automatic depressurization stage 2 and 3 lines from the pressurizer to the depressurization
valves i

,

Leakage is not a concern since double isolation exists in all potential leakage flow paths.

Normal residual heat removal suction lines from the hot legs to the isolation valves

The piping from the hot legs to the isolation valves is expected to be essentially at the hot leg
temperature during 100 percent power due to turbulent penetration and convective currents
which heat the line, Isolation valve leakage is not a concem since hot leakage from the
reactor coolant system would be entering a hot section of piping. )

)
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Main Steam Line

The steam lines are not subjected to thermal stratification by the nature of fluid transported.
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I

Based on the above discussion, thermal stratification does not have an adverse effect on the
integrity of AP600 leak.before-break piping systems.
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|

| 3B.2.7 Other Mechanisms

ne pipe evaluated for leak-before-break does not operate at temperature for which creep
fatigue must be considered. Creep fatigue is a concern for ferritic steel piping operation at
temperatures above 700*F and for austenitic stainless steel operation above 800*F.

Pipe degradation or failure by indirect causes such as fires, missiles, and comporent support
failures is precluded by criteria for design, fabrication, inspection, and separation of potential
hazards in the vicinity of the safety related piping, ne structures, larger pipe, and
components in the vicinity of pipe evaluated for leak-before-break are safety related and
seismically designed or are seismically supported if nonsafety-related.

Cleavage type failures are not a concern for systems operating temperature and material used
in the stainless steel piping systems. The material used in the main steam =d =i.- fade:r

I lines are is highly ductile and resistant to cleavage type failure at operating temperatures. De
resistance to failure have been demonstrated by material fracture toughness tests.

3B.3 Leak-Before Break Bounding Analysis
,

ne methodology used for performing the bounding analysis is consistent with that set forth
in GDC 4, SRP 3.6.3 (Reference 1) and NUREG-1061, Volume 3 (Reference 2).

Bounding leak-before-break analysis for the applicable AP600 piping systems is performed.
De analysis criteria and development techniques of the bounding analysis curves (BAC) are
described below, De bounding analysis curve allows for the evaluation of the piping system
in advance of the final piping analysis, incorporating leak-before-break considerations early
in the piping design process. He leak before-break bounding analysis curve is used to
evaluate critical points in the piping system. A minimum of two points are required to
develop the bounding analysis curve. One point for the low normal stress case and the other

point for the high normal stress case. If variations in pipe size, material, pressure or
temperature occur for a specific piping system, an additional bounding analysis curve is
generated. nese points meet the following margins for leak-before-break analysis:
(References I and 2).

Margin of 10 on leak detection capability*

Margin of 2 on flaw sizee

Establish margin of I on load by using absolute combination method of maximum loads*

3B.3.1 Procedure for Stainless Steel Piping

3B.3.1.1 Pipe Geometry, Material and Operating C:nditions

De following information is identified for each of the lines:

Piping materials - 316LN/304L, Type 304L is used for the accumulator discharge line*
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1
maximum stress as determined by the pipe stress results. A comparison is made with the
applicable bound'ng analysis curves for the analyzable piping systems. As outlined in 3B.3.1.1
and 3B.3.2.1 bounding analysis curves are calculated for different combinations of pipe size,
pipe schedule, operating pressures. operating temperatores,

i

The bounding analysis curves are used during the layout and design of the pipmg systems to
provide a design that satisfies leak-before break criteria. In addition, the Combined License
holder compares the results of the as-built piping analysis reconciliation to the bounding*

analysis curves to verify that the fabricated piping systems satisfies leak before-break criteria.

See subsection 3.6.4.2 for the Combined License information item associated with this
verification.

At the critical lo:ation, load combinations for the maximum stress calculation use the absolute
sum rnethod. Tie toad combinations include the following combinations:

'

,

!

(1) |Pressurej | Deadweight | + | Thermal .(100% Power)| + (Safe Shutdown+
Eanhquakel

,

.

(2) | Pressure | | Deadweight | IThermal (100% Power)| + | Valve Thrust+ +

Maximum * |
.

(3) | Pressure | + | Deadweight | + | Thermal Maximum *(

,

(4' !":x =j !L'dr;igh:j !".F "-d"|; f: xi.- Ed:. n !! caly '-

(5) |Nx | $d:.:!;h:| |E.-x' (!O " P:rr)! !"/::: "=mc |

Ld:"* |; f:: - '- fd = !! ; : !y

.

* Ixvel A and Level B of ASME Code load conditions. Valve thrust maximum includes
anticipated water hammer events resulting from rapid valve closure or opening, including
pressurizer safety valve opening (Level C). Thermal maximum includes applicable.
stratification loads.

" "9 fd=-= pig i x.': in i- rd'n S !'E;

""Ef9- ----i!;nf =r: hr_x:: == (vg x ;xir ::!!:p; h-ing fd==:
af": ; i: i: !'-N ; :.=&!;-"f : =:).

The normal stress is calculated using the algebraic sum method at critical location and the
following load combination. k

(1) Pressure + Deadweight + 1hermal (100% Power)
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,

3B.3.4 Bounding Analysis Rawlts

Table 3B 2 shows a summary of piping sys ms and corresponding bounding analysis figures.iI Figures 3B-2(o'3B-9 and 3B 1)to 3B 5 how the bounding analysis curves. He curves
satisfy the margins as indicated in subsection 3B.3.

,.

3 B.4 Differences in Leak Before Break Analysis for Stainless Steel and Ferritic Steel Pipe.

He significant difference between leak-before-break analysis performed for the stainless steel

(Class I and Class 3) systems and the ferritic steel in the Class 2 systems is in the stability
|

analysis. In the case of stainless steel systems, stability analyses are performed by limit load
approach. In the ferritic steel systems, stability analyses are performed by J-integral approach. |

3B.5 Differences in Inspection Criteria for Class I,2, and 3 Systems

Class I,2 and 3 systems are subjected to in-service inspection requirements from ASME
Code, Section XI. For Class 1 piping, terminal ends and dissimilar metal welds are
volumetrically inspected, along with other locations, to total 25 percent of the welds. For
Class 2 piping, the requirement is to volumetrically inspect the terminal ends and other

,

'

locations to total 7.5 percent of the welds. For Class 3 systems (the only Class 3 piping is.

in the accumulator line which is always at room temperature), the system receives periodic
visual examinations in conjunction with pressure testing. Dese requirements were developed

j
;

by ASME Code, Section XI consistent with the different safety classes of these systems. !

ne leak-before break evaluations are based on the ability to detect a potential leaking crack;
not the ability to find cracks by inservice inspections. De criteria or methods of the leak-
before-break evaluations are the same for ASME Code Class I,2, and 3.

3B.6 Differences in Fabrication Requirements of ASME Class 1, Class 2, and Class 3 Piping

ne significant difference among Class 1,2 and 3 seamless pipe occurs in the nondestructive
examination requirements. De Class I seamless pipe examination requirements include an
ultrasonic testing examination, whereas Class 2 and 3 do not. In addition, the Class 1
examination requirements for a circumferential butt welded joint include radioagraphic testing
and magnetic particle or liquid penetrant examination where Class 2 does not. He
examination requirements for Class 2 pipe require radiographic examination of the welds and

normally Class 3 pipe does not. As noted in subsection 3.2.2.5, for Class 3 lines required for
emergency core cooling functions, radiography will be conducted on a random sample of
welds. De Class 3 leak before break lines are included in the lines that are radiographed.

For the fabrication of welds in the Class 1, Class 2 and Class 3 pipes there is no significant
differences.

De differences in fabrication and nondestmetive examination requirements do not affect the
leak-before-break analyses assumptions, criteria, or methods.
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3. Design of Structures, Componera, Eq:lpmelt and Systems

-

Table 3B-l

AP600 LEAK-BEFORE-BREAK SCOPE OF PIPING SYSTEMS
Number System Pipe Diameter Material

(Inch -Nominal)

1 Pnmary loop 31 ID & 22 ID SA312 Type 316 LN

2 Main Steam A & B 32 SA333 Grade 6,

1 3 W:Mu==A&B leted M SA235 P!!
4 Pressurizer Surge Line 18 SA312 Type 316 LN

5 Automatic Depressurintion System Stage 2,3, and 6.8 & 14 SA312 Type 316 LN
Safety

6 Normal Residual Heat Removal 10, 12. & 20 SA312 Type 316 LN *

7 Passive Residual Heat Removal Return 10 SA312 Type 316 LN

8 Passive Residual Heat Removal Supply / Automatic 10 & 12 SA312 Type 316 LN
Depressurization System Stage 4 (West)

9 Automatic Depressuriution System Stage 4 (East) 10 & 12 SA312 Type 316 IE
,

10 Direct VesselInjection A & B 6&8 SA312 Type 316 LN
(Accumulator Discharge line) 8 or Type 304 L

11 Core Makeup Tank A & B 8 SA312 Type 316 LN

n P -d = S;n, 4 SA3!2 Typ ?!5 'J!
t

.

.

.
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3. Design of Structures, Components, Eq ipraent and Systems,

Table 3B-2

AP600 LEAK BEFORE BREAK BOUNDING ANALYSIS SYSTEMS
AND CORRESPONDING FIGURES

System Figure Number

Primary Loop 3B 2,38 3. 38 4, 3B 5, 3B-6,3B-7

Main Steam A & B 3B-8. 3B-9 k

u : _ r _ a .. - - -- in g

Pressurizer Surge Line 3B 11,3B 12
* *

,

Automatic Depressurization System Stage 2.3/ Safety 3B-13,3B 14,3B 15

Normal Residual IIcat Removal 3B-16,3B-17,3B 18

Passive Residual Heat Removal Return 3B-19, 3B-20, 3B-21, 3B-22

Passive Residual Heat Removal Supply / Automatic 3B-16, 3B-17, 3B-23, 3B-24*
Depressurization System Stage 4 (West)

Automatic Depressurization System Stage 4 (East) 3B-16, 32-17, 3B-23, 3B-24
*

Direct Vessel Injection A & B 3B-25, 3B-26, 3B-27, 3B 28, 3B-29,
3B-30, 3B-31, 38-32, 3B-33, 3B-34

Core Makeup Tank A & B 3B-27, 3B-35 i

P- u-i= Spai 3B 35,?! ??,3S ?!,3S ??

?

- .

.
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Bounding Analysis Curve for Feedwater Line
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Bounding Analysis Curve for 4" Spray
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! APPENDIX 3E

HIGH ENERGY PIPING IN THE NUCLEAR ISLAND

This appendix identifies high-energy piping in the nuclear island with a diameter larger than
1 inch. Candidate leak-before-break piping is identified in Figures 3E 1 through 3E-5 along
with other piping for which high-energy pipe falh:res are postulated. These figures also ,

|
identify piping in the break exclusion zones outside containment. These figures do not

{
,,

include piping of 1 inch size and smaller. Instrumentation and instrumentation lines are not
included.

,

In addition to the high-energy pipe identified in the figures, the hot water heating system |
(VYS) includes a limited amount of high-energy piping in the auxiliary building. The subject |
piping is the 3 inch-diameter supply and retum header piping for the heating coils in HVAC |

,

*

equipment in the auxiliary building. Ti!; 34 21 $. ; i; ^;ngs";::t Ly;" Su
!!= = '---H Jihere are no ancnors or fittings on these lines in the nuclear island.'

(Therefore, there are no postulated pipe breaks in these lines on the nuclear island.,

I !

The selection of the failure type is based on whether the system is high or moderaie energy I
during normal operating conditions of the system. High-energy piping includes those systems I'

or portions of systems in which the manmum normal operating temperature exceeds 200*F,

or the maximum normal operating pressure exceed: 275 psig. Piping systems or portions of
systems pressurized above atmospheric pressure during normal plant conditions and not

i'

j identified as high energy are considered moderate energy. Piping systems that exceed 200*F
!

or 275 psig for 2 percent or less of the time during which the system is in operation or that;

;
experience high-energy pressures or temperatures for less than I percent of the plant operation |

time are considered moderete energy. In piping whose nominal diameter is greater than I inch ;

but less than 4 inches, only circumferential breaks are postulated at each selected location. No
|breaks are postulated for piping whose nominal diameter is 1 inch or less.

-

'

The three-letter code included in the line numbering identifies the pipe specification. The
| letters define the pressure class, material specification, and AP600 equipment classification,

! I respectively.. The symbols used in Figures 3E-1 through 3E-5 are tle same as the P&ID
, figures. See Ggure 1.7 2 for additional information on the drawing legend and for the key'

for the pips spectficanon. Section 3.2 includes additional information on the AP600
equim classification.

3

.

e O

4

4
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10. Steam and PowIr ConvIrsion System
,

'O .

'

generators resulting from thermal expansion. Ed; 25 ddans On. .yya.Lan, of A'b,

l SS tm.i c h meu huw.wi mwm, .ud 6mn.h huu. "

The feedwater system and steam generator design minimize the potential for waterb r and
subsequent effects. Details are provided in Subsection 5.4.2.2 rf .^.ppu.dh 3. eedwater

i

| piping analysis considers the following factors and events in the evaluation:
1

Steam generators with top feed ring design (BTP ASB 10 2).

Main feedwater check valves due to line breaks (BTP MEB 3-1)
.

| Spurious isolation or feedwater control valve trips.

|
'

Pump trips.

Deaerator regulating flow control valve trip.

Local feedwater piping, anchors, supports, and snubbers, as applicable.

| Feedwater Isolation Valves |

One MFIV is installed in each of the two main feedwater lines outside the containment and
downstream of the feedwater control valve. 'Ibc MFIVs are installed to prevent uncontrolled
blowdown from the steam generators in the event of a feedwater pipe rupture. The main
feedwater check valve provides backup isolation. In the event of a secondary side pipe
rupture inside the containment, the MFIVs limit the quantity of high energy fluid that enters

q the containment through the broken loop and limit cooldown. 'Ihe MFCV provides backup
|

| qJ isolation to limit cooldown and high energy fluid addition.

!

Each MFIV is a bidirectional wedge type gate valve composed of a valve body that is welded
into the system pipeline. The MFIV gate valve is provided with a hydraulic / pneumatic
actuator. 'Ihe valve actuator is supported by the yoke, which is attached to the top of the
body. The valve actuator consists of a hydraulic cylinder with a stored energy system to
provide emergency closure of the isolation valve. The energy to operate the valve is stored
in the form of compressed nitrogen contained in one end of the actuator cylit, der. The MFIV
is maintamed in a normally open position by high-pressure hydraulic fluid. For emergerry

]

,

| closure, redundant solenoids are energized resulting in the high-pressure hydraulic fluid ben ;

durnped to a fluid reservoir.

The feedwater isolation functional diagram is shown in Figure 7.2-1. To provide safety
i function actuation, the redundant actuation solenoid valves are powered from separate Class )

1E power divisions. Redundant control and indication channels are provided for each of the
isolation valves. Provisions are made for mservice mspection of the isolation valves. s

;

| 1

Feedwater Control Valves
|

l

lhe MFCVs are air-operated control valves with the dual purpose of controlling feedwater
flow rate as well as providing backup isolation of the feedwater system. The valve body is
a globe design. Seats and trim are of an erosion resistant rremal. The design allows for
removal and replacement of seats and other wearing parts.
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Section 3.2 delineates the quality group classification and seismic category applicable to
+

the safety related portion of this system and supporting systems. 'Ihe controls and power
supplies necessary for the safety-related functions of the condensate and feedwater
system are Class IE, and are described in Chapters 7 and 8.

For a main feedwater line break inside the containment or a main steam line break, the.

MFIVs and the main feedwater control valves automatically close upon receipt of a
feedwater isolation signal. The signals that produce a main feedwater isolation signal
are identified and discussed in subsection 7.3.1.2.6.

"Ihe MFIVs are provided with solenoids supplied by redundant power divisions. Failure.

1

of either of the power divisions or solenoids does not prevent closure of the MFIV. I

Releases of radioactivity from the condensate and feedwater system, resulting from the
main feedwater line break, are mimmal because of the negligible amount of radioactivity
in the system under normal operating conditions. Following a steam generator tube
rupture, the main steam isolation system and the passive residual heat removal heat
exchanger reduce *ccidental releases, as discussed in Section 10.3 and Chapter 15.
Detection of radioactive leakage into and out of the system is facilitated by area radiation
monitoring (described in subsection 12.3.4), process radiation monitoring (described in
Section 11.5), and steam generator blowdown sampling (described in subsection 10.4.8).

!

For a steam generator tube rupture event, positive and redundant isolation is provided for,3 *
iy) the main feedwater (MFIV and MFCV) with isolation signals generated by the protection
i

and safety monitoring system (PMS). Refer to subsection 7.3.1.2.6. |

Prevention and mitigation of feedhne related water hammer is accomplished through !
.

operation of the feedwater delivery system as described in subsection 5.4.2.2. "Ihe
!

feedwater piping at the steam generators is sloped so that it does not drain into the steam
generators. '!hese features help avoid the formation of a steam pocket in the feedwater
piping which, when collapsed, could create a hydraulic instability.

10.4.7.4 Tests and Inspections

10.4.7.4.1 Preservice Valve Testing,

I
'Ihe MFIVs and feedwater control valves are checked for closing time prior to initial startup.

10.4.7.4.2 Preservice Pipe Testing *

"!he main feedwater lines from the steam generator to the anchor at the interface between the
turbine building and the -1=y budding are classified as ASME Code, Section III, Class 2
and 3 and seismic Category I piping. '" i: '- a' *= r= = :- '' = -" - - " '9

: '9 ti: i:- ' . J. i M i. ------ 3.6. 'Ibe Class 2 portions of the main-

! feedwater system papag are tested and inspe:ted to the ts of ASME Code, gg
i Secnon HI, Class 2 piping n d M - ---. ^,.(,.",

. portion of the piping {

] between the containment penetration and the anchor, which is considered as the break

.
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10. Steam and P:w:r Conversion System

| r
shown on the diagrams titled "Feedwater Isolation" and "Steamline Isolation" in

|Figure 7.21. i

!

I For a steam generator tube rupture event, positive and redundant isolation is provided for
.

I

the startup feedwater system (startup feedwater isolation valve and startup feedwater
control valve) to prevent steam generator overfill, with engineered safeguards isolation
signals generated by the protection and safety monitoring system (PMS).

.

| 10.4.9.4 Tests and Inspections

10.4.9.4.1 Preservice Valve Testing

| ne startup feedwater isolation valves and startup feedwater control valves are checked for
i closing time prior to initial startup.
|

10.4.9.4.2 Preservice Pipe Testing
1

| ne Class 2 portion of the startup feedwater system piping is tested and inspected to the
i requirements of ASME Code, Section m, Class 2 piping e h~M E 99 ? 6 ~4
I In addition, the portion of the piping between the containment penetration and the anchor,
! which is traditionally considered as the break exclusion zone described in subsection 3.6.2,'

is subjected to 100-percent volumetric inspection at installation (that is,100-percent
volumetric examination of shop and field longitudinal and circumferential welds).

10.4.9.4.3 Preoperational System Testing

Preoperational testing of the startup feedwater system is performed as described in Chapter 14.
i

| 10.4.9.4.4 Inservice Inspections
!

The performance and structural and leaktight integrity of the starmp feedwater system:

components are demonstrated by normal operation.

I

ne. inservice inspection program for ASME Section W Class 2 and 3 components is
described in Section 6.6. De inservice testing program, including testing for the startup
feedwater isolation valve and startup feedwater control valve, is described in subsection 3.9.6.

|

l 10.4.9.5 Instrumentation Applications
|

De startup feedwater system instrumentation is designed to facilitate automatic operation,
| rernote control, and continuous indication of system parameters
!

|

ne startup feedwater flow is controlled by a steam generator level demand signal modulatingt

the startup feedwater control valve. %e control valve may either be in manual or automatic
control. Refer to Section 7.7. De startup feedwater flow transmitters also provide redundant

O
'

Revision: 9
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C O V E R o\( e !
Brian A. Mc Intyre

S H E E T<

To: Bill Huffman (NRC), Larry Hochreiter (PSU)

B. McIntyre (Informal NRC File), R. Kemper, D. Gamer, M. Young, File 7.6cc:

Subject: NOTRUMP and WC/r
Date: February 4,1997

Pages: Three, including this cover sheet.,

.

COMMENTS:
i

Bill,

Attached are the following which were discussed in Monday's telecon.

~

Attachment I - Brief evaluation of NOTRUMP ranging questions that were raised by
Ralph. We need to discuss more with Ralph to better understand his concerns.

i

; Attachment II- Draft Agenda for WC/r LTC ACRS meeting. We should talk more next
j Monday on this.

i Please give copies to Ralph and Lambrose. Thanks.

"
|

|

b

(

i

i

From the desk of...

Earl H. Novendetern
Manager. Advanced and WER Plant Safety

, Ws'
Westinghouse

{ PO Box 355
Pittsburgh, PA 15235

(412)374 -4790
Fax: (412) 374-5744

February 4. 1991 1 'IfRC' Brr.sfC"T.1 WPO

.
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:

Attachment I - NOTRUMP Ranging
;

NOTRUMP V&V RAI Commente
Report Section Number

440.xxx

2.6 Contact 471 Explanaton, no commitmort to put mto V&V report, no comrnitmert to check adequacy of ranges.
Coethconts

2.7 Intemally 472 Model e ongmal 1985 V&V report. explanaton with no commitment to check acequacy of ranges.
Calculated Liquid

Reflux Flow Links

2.15 Cnical Heat 480 Nothing m report as to companson wth test data. RAI edicated that refinements made by Biornard & Griffith may i

Flux be incorporated mio NOTRUMP and included m final V&V report.

2.16 Two-Phase 481 Nothog m report as to how compares wth data below 250 psi. However a companson exists ~ RAI response.m
Fnchon Wunglior

2.19 Trarisition 484 RAI asked to prove PCT cale to show eNect of changes to transdion boilmg correlat on on PCT. RAI response
Ekhg Correiahon stated ong.11185 NO a RUWP stdl appicable.

!

|

Foerwary 4. 1991 1 ' WRC 'Irf_wCT.L wPD
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LTC ACRS Amend = (Draft - 12/23/96 - Rev. 0)
|

I. Introduction (LEH)
A. Why WC/r
B. BOP vs. AP600 LTC - Equipment Pedigree.

II. PIRT (LEH)
,

! III. WC/r Model(RMK/DCG) '

) A. SAR
j 1. RCS/ Containment Coupling (Completely integrated story)

B. OSU
' <

C. Model Improvements (?)(Section 4)
3

j IV. Window Modes (Section 3)(DCG)
A. Description

; B. Transient Description using data
; C. WC/r Sensitivity Studies

i V. W/CT Analyses vs. Dattl$wion 5)(DCG)
A. Results-

i B. PIRT comparison

| VI. Summary (LEH)
j
|

|

|

|
1

!
1

1.\tennagenda.wpf.1/2S7
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- ISSUE |

The NRC has voiced concerns relative to protecting the fire pumps which are located
in the turbine building in the event of a large turbine building fire.

.

DISCUSSION

Postulated Loss of Fire Main in the Turbine Building |
.

4 - The fire protection main includes an underground yard loop and a yard main extension
that distributes water to suppression systems and hose stations within the main plant
buildings. If the yard main extension in the turbine building is damaged due to a fire
or any other reason, the damaged portion of the main can be isolated using installed
sectionalization valves. With the damaged portion isolated, the underground yard loop,

2 is still capable of supplying fire hydrants on the yard loop and supplying the other
buildings connected to the yard main extension. Isolation of the yard main extension;

j in the turbine building results in loss of the ability to fill the PCS storage tank.
However, the inventory of the PCS tank remains available to supply hose stations in
areas containing safety-related equipment. .

! Postulated Loss of Fire Pumps
i

The motor and diesel driven fire pumps are located in separate fire rated enclosures..
,

i- These enclosures are designed to prevent the spread of fires within the turbine buildmg

| to the fire pumps. The turbine building is provided with fire detection and suppression
'

systems designed to detect fires, extinguish fires, and limit fire damage. With these
systems functioning properly, a general turbine building fire that causes structural,

i damage to the building and subsequent collapse resulting in loss of the fire pumps is
considered unlikely.

3

!

| Even if the fire detection and suppression systems do not function properly, it is
j unlikely that the turbine building structure would collapse due to fire. As the turbine
; building is designed for tomado and seismic loads, structural members are larger than |
j required for other load conditions. The building is laterally braced in both the nonh-

south and east-west directions. The structural steel members are designed for;

temperatures up to 1000*F. Allowable stress values for the steel members are reduced .

for the increased temperatures. The turbine building's large steel members would have |

to be exposed to very high temperatures for several hours before even minor warping

]
or distonion might occur. This provides significant time for fire fighting activities.

| The location of the fire pump rooms in the heavily braced northwest corner of the I

turbine building make it unlikely the fire pumps would be damaged even if building
,

collapse did occur. The fire pumps are located on the basemat at el.100'-0". The
turbine building floors directly above the fire pumps are lightly loaded, i.e., the |4

! secondary sampling laboratory on el.117'-6", the electrical switchgear room on !

i el.135'-3", and an open portion of the operating deck on el.161'-0". There is no |

1 01/28/97
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.

heavy equipment located above the pumps that might cause the structure above the
pump rooms to collapse during a fire

However, should a fire in the turbine building result in a loss of the fire pumps, this
would not affect the ability of the plant to shut down. As the turbine building is
separated from areas containing safety-related equipment by 3-hour rated fire walls, a

,

fire in the turbine building is not postulated to result in fire damage in any area
contaiaing safety related equipment. Following loss of the fire pumps, fine hose
static.is in safety related areas will continue to be supplied from the PCS storage tank.
The fire pumps and any damaged portions of the fire protection yard main extension
in the turbine building can be isolated. It is anticipated that a fire pump truck could
be used on a temporary basis to charge the fire protection main until the fire pumps
were replaced.

:

.

)
;
1

)

I

I

I
,

I

|
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ISSUE

*

The NRC has voiced concerns relative to protecting the high-pressure breathing
compressor which is located in the turbine building in the event of a large turbine,

building fire.;

1

; REQUIREMENTS:

BTP CMEB 9.5-1, Paragraph C.3.c states in part:

"At least'10 [self-contained breathing apparatus] masks shall be available for fire
'

brigade personnel." '

" Service or rated operating life shall be a minimum of one-half hour for the self
contained units."

'

"At least two extra bottles should be located onsite for each self. contained
breathing unit."

"In addition, an onsite 6-hour supply of reserve air should be provided and
arranged to permit quick and complete replenishment of exhausted supply air-

; bottles as they are returned. If compressors are used as a source of breathing air,
only units approved for breathing air shall be used; compressors shall be operable'

assuming a loss of offsite power."

.!

10CFR50, App. R, Paragraph III.H. states in part:
;

"At least 10 [self-contained breathing apparatus) masks shall be available for fire
brigade personnel."

-

" Service or rated operating life shall be a minimum of one-half hour for the self
contained units."

"At least a 1-hour supply of breathing air shall be located on the plant site for'

each self-contained breathing unit."

"In addition, an onsite 6-hour supply of reserve air should be provided and
arranged to permit quick and complete replenishment of exhausted supply air
bottles as they are returned. If compressors aie used as a source of breathing air,
only units approved for breathing air shall be used and the compressors shall be
operable assuming a loss of offsite power."

3 01/28/97
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PRESENT AP600 SSAR STATEMENT:

i
AP600 SSAR Table 9.5.11, Fire Protection Program Compliance with BTP ;

CMEB 9.5-1, Item 33 states in part:

"A breathing air compressor is provided in the compressed and instrument air
system (CAS) to replenish the exhausted air supply bottles used by the fire
brigade."

PRESENT AP600 POSITION:

After reviewing the requirements of BTP 9.5-1 paragraph C.3.c and 10CFR50, App. R,
paragraph III.H. AP600 considers that we are in compliance with these requirements.

AP600 goes beyond the minimum requirement which specifies " ..an onsite 6-hour
supply of reserve air should be provided..." and notes that there is no requirement that
the 6-hour supply of reserve air be located in a place where a fire cannot occur. I

AP600 provides a breathing-air compressor and an air receiver in the turbine building
in order to replenish exhausted SCBA air bottles in the event of a fire. This design
should be acceptable as it is capable of providing far more air than the required 6-hour ,

Isupply.

However, in order to minimize concerns relative to a large turbine building fire
damaging the "6-hour supply of reserve air"(i.e. the breathing-air compressor and an
air receiver), AP600 proposes to utilize the self-contained compressed breathable air
bottles stored inside the MCR pressure boundary to provide up to six additional hours
of breathable air for up to eleven people. See SSAR 6.4, section 5.4.2 Breathing
Apparatus relative to control room habitability.

PROPOSED AP600 SSAR STATEMENT:

AP600 SSAR Table 9.5.11, Fire Protection Program Compliance with BTP
CMEB 9.51, Item 33 states in part:

"A breathing air compressor and receiver is provided in the compressed and
instrument air system (CAS) to replenish the exhausted air supply bottles used
by the fire brigade. Additionally, an equivalent 6-hour supply of reserve air
will be maintained in an area located outside of the turbine building. (e.g. the
6-hours of compressed breathable air bottles stored inside the MCR pressure
boundary for up to 11 people.)

4 01/28/97
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FAX to DINO SCALETTI
|

lFebruary 6,1997 -

CC: Sharon or Dino, please make copies for: Tom Kenyon
Ted Quay |

Don Lindgren I
Jim Grover
Gordon Israelson
Brian McIntyre

!Ed Cummins
Bob Vijuk

OPEN ITEMS FOR CHAPTER 12
i
!

This is a background package for the remaining open items for Chapter 12. Chapter 12 is of interest
because by our joint NRC/W schedule, the FSER for this chapter should have been turned into
Projects by the end of February. Attached are copies of some of the relevant documentation related j
to the two remaining open items (21 and 1210). Open Item #21 requires that Westinghouse submit an !

exemption request for not providing criticality monitors near the spent and new fuel racks. This letter !
is currently in internal review and expected to be issued Friday, February 7. Open item #21 will |

show " Action W" for both NRC and Westinghouse status until the letter is issued. Open Item #1210
;

requested information about the shielding associated with the gap around the fuel transfer tube. A
|

revision to SSAR subsection 12.3.2.2.9 was issued on April 30,1996 to specifically address this !

request. This was a straightforward change. It seems a reasonable request that NRC acknowledge I

receipt of the change. Our records show no other outstanding Westinghouse action on this Chapter j
(12) and we request that NRC provide a definitive action for Westinghouse or provide direction to i

change the status of Item #1210. We recommend " Action N". Thank you.

-

i

Jim Winters
412-374-5290

I c-), 3
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AP600 Open Item Tracking System Database: Executive Sununary 'Date: 2/6/97 -
Selection: [nre st codej=' Action W' And |DSER Section) like *l2*' Sceted by Item #.

leem DSER Sectum/ Tale /Descnption Resp (W) NRC
No. Branch Quesium Type Detail Status Engmect Status Status letter No. / Duse

2i NRR , ERB . 2. RAia

Questam 47124 (Radiation Prosection) -

y Am w Aw NSo.NRcom

Section i1.5 6 of Chapeer I I of the SSAR states that enticahty anonstors as required in to CFR 70.24 and Regulatory Gukte 8.12 are not provided because
the design of the fuel pool racks precludes entacalny under postulased nonnai and accident conditions. Justify why cnticalny rnonnors are not myared and
stase the sequurments that the COL applicant will need__to fulfill this requuement .

ClosedS Respostse providdl by NS'D-NRC-96-4727.
~ ,_~' _' ~

. _ _ _ _ _ _ . . __

_~'

_

~' "^~

! Action W - Exempnon request reipared.
, , _ _ _ _ , _ _, ,

1210 NRR/PERB 12 4.2-2 DSER G Butler /Sejvar/ Johnson. F. Closed Actum W '

{The 5 08'cmi2 in)' air gap between the fuel transfer tube'shichiing and the'- [- vessel is a possible source for radiation suranung. _ . |
'

,' Closed Addressed in SSA_R secnon 12.3 2_2 9 Revish7.' [
~ ~ ~

^ ~

~]y
_ _

N
&

W

Page: I Total Rectwds: 2
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12. Radi;ti::n Pr:tection
.

I 12.3.2.2.9 Spent FueLTra 1 and Tube Shielding
'

| The spent fuel transfer tube is shielded to within adjacent area radiation zone imuts. This is

primarily achieved through the use of concrete and water. The only removable' shielding
consists of concrete or steel hatches which reduce radiation in accessible areas to withirfthose
levels prescribed in the normal operation radiation zone maps (Figure 12.3-1).

'N
The spent fuel transfer tube is completely enclosed in concrete and there is no unshieldeds

|
portion of the spent fuel transfer tube oering the refueling operation. The only potential i

i radiation streaming path associated with the tube shielding configuration is the 2 inch '
l (5.08 cm) seismic gap between the fuel transfer tube shielding and the steel containment wall.
I Shielding of this gap is provided by a water-filled bladder. His " expansion g3p" radiation ,
I shield provides effective reduction of the radiation fields dunng fuel transfer and/
I

accommodates relative movement between the containment and the concrete transfer tube'
l shielding with no loss in shield integrity. A removable hatch in the shield configurpion

provides access for inspection of the fuel transfer tube welds. De opening of thifatch is
administratively controlled; this hatch is in place during the spent fuel transfer' operation.' w ____. _

_ _

12.3.2.3 Shielding Calculational Methods

The shielding thicknesses tumided for compliance with plant radiation zoning and to
minimize plant personnel exposure are based on maximum equipment activities under the
plant operating conditions desenbed in Chapter 11 and Section 12.2. The thickness of each
shield wall surrounding radioactive equipment is determined by approximating as closely as
practicable the actual geometry and physical condition of the source or sources. The isotopic
concentrations are converted to energy group sources using data from standard references
(References l' through 6).

He geometric model assumed for shielding evaluation of tanks, heat exchangers, filters. ion
exchangers, and the containment is a finite cylindrical volume source. For shielding
evaluation of piping, the geometric model is a finite shielded cylinder, in cases where
radioactive materials are hposited on surfaces such as pipe, the latter is treated as an annular
cylindrical surface source.

The computer code SHIELD-SG (Reference 1 | } is used to calculate dose rates. For complex
1 geometries other computer codes such as QAD (Reference 16) are used. Buildup, calculated

using Berger coefficients presented in ORNL-RSIC-10 (Reference 7) and Blizard's Method
of Buildup Determination, presented in the Engineering Compendium on Radiation Shielding

I (Reference 8), is used for laminated shields.

De source activity (Ci) and gamma ray source strengths (MeV/sec) are calculated using one
of the following computer codes: ORIGEN (Reference 17), SOURCE 2/ACCUM
(Reference 12), or RADGAS3 (Reference 13). ACCUM (Reference 12) is an option within

| SOURCE 2 that computes isotope accumulation for several time periods from a given flow of
isotopes in curies per second. This accumulated activity may then be decayed for any number
of decay times at which gamma energy spectra and isotope Curie activity are computed. He

Revision: 7
April 30,199d 3 12.3.I4 3 W8Stingh00$8
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17. Quality Assurance

1
I

17.4 Combined License Information Items

De Combined License applicant will address its design phase Quality Assurance program,
as well as its Quality Assurance program for procurement, fabrication, installation,and |
construction of structures, systems and components in the facility. j

a.A +u t.'.3 |
De Combined License applicant will also address its Quality Assurance program for |
operations.

|

17.5 References J
|

1. " Energy Systems Business Unit - Quality Management System," Revision 1.

2. WCAP-8370 Revision 12a, " Energy Systems Business Unit - Power Generation Business
Unit Quality Assurance Plan."

3. WCAP-8370D800, Revision llADA, " Energy Systems Business Unit - Nuclear Fuel
Business Unit Quality Assurance Plan."

l 4. Letter NSD-NRC-96-4670, dated March 26,1996.
I

Revision: 8
June 19,1996 17.1 2 3 W85thgh00S8
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9. Auxillary Systems -

1 De high pressure air subsystem meludes prewure and carbon monoxide instrumentation.
I automatic protection devices, and temperature indication.

9.3.2 Plant Gas System

The plant gas system (PGS) proudes hydrogen, carbon dioxide, and nitrogen gae to the
plant systems as required.

I Other gases, such as oxygen, methane, acetylene. and argon, are supphed in smaller individual
containers and are not supplied by the plant pas system.

9.3.2.1 Design Basis

9.3.2.1.1 Safety Design Basis

The plant gas system serses no rafety-related function and therefore has no nuclear safety
design basis.

^

9.3.2.1.2 Power Generation Design Basis

ne nitrogen portion of the plant gas system supplies nitrogen for pressuruing, blanketing,
and purging of various plant components.

De hydrogen gas portion of the plant gas system supplies hydrogen to the main plant
electrical generator for cooling as well as to other plant auxiliary systems.

De carbon dioxide portion of the plant gas system supplies carbon dioxide to the generator
for purging of hydrogen and air during layup or plant outages.

9.3.2.2 System Description

I Classification of equipment and components is given in Section 3.2.

9.3.2.2.1 General Description

De nitrogen portion of the plant gas system is a packaged system consisting of a liquid
nitrogen storage tank and vaporizers. Nitrogen gas is supplied in both a high-pressure and a
low-pressure subsystem. De high-pressure subsystem uses a pump to pressurize the gas

I supplying the accumulators in the passive core cooling system. The high pressure supply is
then reduced to supply makeup to the reactor coolant drain tank for purging and blanketing.

I Low-pressure nitrogen is provided for component purging, layup/ blanketing, and
I pressurization. Ac4d w.6 -rI4 vs.lu C'kC opm/.-s
I ne main steam isola on valves (MSIVs) and main feedwater isolation valves (MFIVs) use
I compressed nitrogen as the motive force to close the valves. De main steam isolation valves
I are described in subsection 10.3.2.2.4 and the main feedwater isolation valves are described

Revision: 7

y Weglingh00$t 9.3-7 April 30,1996

,

e



-

;

;

FAX to DINO SCALETTI

February 5,1997

CC: Sharon or Dino, picase make copies for: Diane Jackson
Ted Quay

Don Lindgren
Robin Nydes
Dick Miller
Brian McIntyre

OPEN ITEM #144 (M3.11-11)

In my quest to make sure we have provided NRC with everything you need to prepare an FSER, I am
researching open items from the oldest on. The relevant documentation related to Open Item #144
(M3.ll-11) is contained in SSAR Appendix 3D. We provided a revision to a number of subsections
in 3D on February 29,1996 (over 10 months ago). We believed that these changes resolved the
concerns of item #144, it seems a reasonable request that NRC acknowledge receipt of the change.
Although we have other open items on environmental qualification, our records show no outstanding |
Westinghouse action on this item (#144) and we request that NRC provide a definitive action for
Westinghouse or provide direction to change the status of this item. We recommend " Action N".
Thank.you.

'
.

OW
Jim Winters
412-374-5290

.
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AP600 Open item Tracking System Database: Executive Summary Date: 2/587
,

Selection: litem no] between 144 And 144 Sorted by Item #

item OSER Secnont Title /Desenpanon Resp (W) NRC
No Branch Question Type Detad Status Engmeer Status Status letter No. / ' Dale '

I44 NRR/SPLB 3 Il MTG-Of Miller.D. Clored Acnon W

.M 3. I I- 11 I EQUIPMENT QU ALIFICATION) __
_ _ . _ . _ _ _ . _ . . . _ . . . _ . _ _. - ._

. . .

Considenng the response to Q27014. provide an explanation of what is meant in the expression at the tegmnmg of the sixth paragraph on page 3D-I that
| stases * Safety-selased electncal and nurhanical equipment is typically qinalified usmg analysis,testmg. or a cominnation of these metimmis".

|
ilf the respome so Q270.14 accurately stases the talent of the AP600 design, the SSAR should he rewnsten to clanfy the apparent inconsissencies between
;the stasements on pages 3D-l sixth paragraph; 3D-19 Sectum 3D 62. second paragraph; and 3D49,envuunmental quahrication data pacitage. In
{addnion, at the hegnuung of Section 3D 6 it is stased that "The recogiumed methods available for quahfying safety-selated elecincal equipment are
|estabhshed in IEEE 323. These are type testuig, operatmg expenence, analysis,on-going quahfication, or a combination of these methods". This may be '

.true for IEEE 323-1983 however, the requavements as oushned in 10 CFR 50.49(f) do not permit quahfication by analysis alone. The SSAR should he
[updased to be consassent with the_. , .m. of the Code of Federal Regulations. _ _ ,

,

{ Closed - Cloged SSAR 3D was change [1in a numter of places'in Revision 5 to clanfy tEineene of allowable __
_ _ _ _ _ . ._ |

~
'

'

j
' methods for quahfying safetyy related e_lecincal,_ equipment

_ _
. __ _ !~

s

|

4

:

t

!

t

Page; I Total Records: I

_ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ . . _ _ _ . _ _ _ _ _ _ _ _ __ _ _ _ _ . - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ . _ _ _ ___ __. __ _ _ -
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FAX to DINO SCNLETTI!

Februarv 5,1997

CC: Sharon or Dino, please make copies for: Ted Quay
Bill Huffman
Diane Jackson
Tom Kenyon
Joe Sebrosky

Cindy Haag
Don Lindgren

i

Robin Nydes
Brian McIntyre
Ed Cummins
Bob Vijuk

This is a reminder list of the Open Items where we have recently documented the difference between
"W Status" and "NRC Status". In all cases, we believe the next action has been at NRC for over 3
months and await your definitization of a Westinghouse action or your direction to change the "NRC
Status" to something other than " Action W".

Open Item Number Westinghouse Submittal Request for
Status Change

123 (M3.6.1-2) 4/30/% 1/15/97

142 (M3.11-9) 2/29/% 2/3/97

Note that the status was changed for items 4,21,30,37,134,135,137,138,139,140,141,586,
%9,970 and 971, so they have been removed from the table.

Thanks for your help.

Jim Winters

i

I

l
!
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i FAX to DINO SCALETTI
|

February 5,1997

i CC: Sharon or Dino, please make copies for: Ted Quay
Bill Huffman>

Diane Jackson
Tom Kenyon
Joe Sebrosky

Robin Nydes,

'
Cindy Haag

I Don Lindgren
i Bob Tupper

Bruce Rarig;

' Brian McIntyre . '

Ed Cummins
Bob Vijuk

NRC is requested to please acknowledge receipt of information related to each of the following Open
Items. These are a subset of the items with " Action W" in "NRC Status" for which I have personally
checked, since the first of the year, that we have submitted what we believe is the resolving
information. Recognizing that reviewing for completeness of the response in each case constitutes an
NRC action, we recommend that receipt acknowledgement be accompanied by direction to change ,

their "NRC Status" to " Action N". If these are truly " Action W", please provide a description of the
action Westinghouse is expected to take. We know of no action required. This is the fourth weekly
request of this type.

123, 142, 157, 158, 164, 182, 184, 262, 300, 305, 308, 319, 333, 457, 458, 801, 802, 805, 807,
809, 972, 973, 1009, 1037, 1038, 1039, 1040, 1041, 1043, 1045, 1052, 1053, 1055, 1101, 1102,
1195,-1197, 1317, 1458, 1461, 1697, 1698, 1699, 1700, 1701, 1702, 1703, 1704, 1707, 1716, 1727,
1730, 1731, 1742, 1745, 1747, 1749, 1753, 1760, 1996, 1999, 2018, 2019, 2023, 2024, 2025, 2040,
2045, 2051, 2199, 2200, 2201, 2202, 2272, 2273, 2442, 2457, 2676, 2683, 2684, 2686, 2691, 2939,
2942, 2945, 2958, 2959, 2960, 2 % 1, 2 % 2, 2 % 3, 2964, 2 % 5, 2966, 2 % 7, 2 % 8, 2 % 9, 2970, 2971,
2972, 2973, 2974, 2975, 2976, 2977, 2978, 2979, 2981, 2982, 2983, 2984, 2985, 2986, 3098, 3122,'
3126. 3127, 3128, 3197, 3372, 3398, 3399, 3427, 3469, 3470, 3505, 3517, 3895, 3944, 3945, 3946,
3947, 3948, 3949, 3950, 3951, 3952, 3953, 3954, 3955, 3956, 3957, 3958, 4123, 4124, 4125, 4126,
4127, 4128, 4129, 4130, 4131, 4132, 4133, 4134, 4135, 4136, 4137, 4138, 4139, 4140, 4141, 4142,
4143, and 4144.

.

-
Jim Winters
412-374 5290

A
;

i

_- -



. _ ._ _.___ _ __ . _ . _

4

4

i FAX to DINO SCALETTI
|

February 5,1997

CC: Sharon or Dino, please make copies for: Bill Huffman
Ted Quay

; Bob Tupper
| Ken Kloes

Brian McIntyre

OPEN ITEMS FOR CHAPTER 17

i This is a background package for the remaining open items for Chapter 17. Chapter 17 is of interest

i because by our joint NRC/W schedule, the FSER for this chapter should have been turned into
| Projects by the end of January. Attached are copies of some of the relevant documentation related to
| the two remaining open items (1300 and 1301). Open Item #1300 had a number of question and
| answer cycles, one of which included Open Item #37. We believed these cycles culminated in the
| SSAR Revision 8 change to Chapter 17 which added ieference to NSD-NRC-96-4670. We provided
| this revision to SSAR subsections 17.3 and 17.5 on June 19,1996 (over 6 months ago). Open Item
! #1302 requested a change to the Combined License applicant information item for Chapter 17. This

subsection (17.6) was revised prior to Revision 7 (April 30,1996). These were very straightforward
| changes and implemented into the SSAR as agreed. It seems a reasonable request that NRC

acknowledge receipt of the change. Our records show no outstanding Westinghouse action on this
! Chapter (17) and we request that NRC provide a definitive action for Westinghouse or provide
; direction to change the status of this item. We recommend " Action N". Thank you.
|

! Jim Winters
412-374-5290

;

;

,

1
o
l
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AP600 Open item Tracking System Database: Executiva Summary Date: 2/5M7

Selection: [ item no] between 1300 And 1300 Sorted by item #

Resp (W) NRCliem DSER Section/ Title /Desenption

Na Branch Question Type Detad Staus Engmeer Status Status Letter Na / Dze

1300 nrr/hqmb 17.1 3-1 DSER-OI RTNSS/Klocs Closed Action W
4

|The Q 'aphicd'io RTNSS shouidie 'omparable to that desented in denenc Ixner il5-06 for ATWS. as well as Regulmory Pusitica 35 and Appenha Ai c

of RG 1._I5_5_for non-safety relased station Mous equipment. _ , _ _ _ _ , . _ . . _ _ . ._ ,

[Closhi- QuUhty Assurance requi....d.as ar~e graded based on the sadety c'lassifM'of the item or service. as des'cnbed in WCAN370. Appropnase
's ny assurance requwements will be applied to non-safety-relased items and services.

!
1 (See iiern na 37. _ __ _ _

4

1

1

i

l
!

?

!

!

l

9

N
~

,

,

!

Z

.

4

1

i

.

l' age' I Total Records- I,

.. .

_ _- _ _ _ _ . _ _ - _ _ _ . _ - . _ . . - - . - . . - - . - _ . _ _ _ - . . _ .- _ - - -
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i

AP600 Open liesu Tracking Systesa Database: Executivs Sununary Date: 2/5/97

Selection: [ item not between 37 And 37 Sorted by item #
1

Item DSER Secthm/ Title /Desenption Resp (W) NRC

liranch Question Type Detad Samus Engmcer Status Staus letter No / Dze

i I? nn/hqnh 17. RAl-OI Fanto Closed Action N NSD-NRC-%-46%
' E')

~

{QuestUdh (Quai [ty As.Westinghouse states that non-safety-relased systems identified dunng implementation of the process used to detemune the regulasory aseatment of nm-;

' safety-selased systems (RTNSS) ase classalied as AP600 Class D. The staff consklers that the QA pngram applaed to RTNSS-identified structures.
sysaems, and componeness (SSCs) should follow guidehmes comparable to thcse of Generic teteer 854)6 regarding anucipened tr==uem< mieluna scram,

-r Describe howand Reguimory lhition 3.5 and . Reguimory Guide 1.155.* Station Blackout." for blackout nondety-relased ,
[the AP600_qualsy assurance pr that is to RTNSS identified SSCs is comparable to these guidehmes.

,

[Closcd'- Respase provided SENRC %-46%

!_ Action N . Per telecon hetween ' and Wintess 2/3/97.

I
2

!

4

i

.

1

i

a

i 9
W

&;

4

5

:
I

4

$

4

E

Page- I Total Records: 1

.
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Westinghouse Energy Systems sa 333 4

Electric Corporation Pms%fp FennsyNania 15230 0355
.

r-
NSD-NRC-96-4696 )

'

^F/NRCGS
Docket No.: STN 52-003

-

'
April 22,1996

,

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

4
,

ATTENTION: T.R. QUAY !

'

SUBJECT: WESTINGHOUSE RESPONSES TO NRC REQUESTS FOR ADDITIONAL
INFORMATION ON THE AP600,

Dear Mr. Quay:

] Enclosed are three copies of the West "=. nses to NRC requests for additional information 1

4 on the AP600 topics. Responses to s 260.34 2.101 and 952.106 are included in this

]
transmittal.

i The NRC technical staff should review these responses as a part of their review of the AP600 design.
i These responses close the three RAls.

:

Please contact Brian A. McIntyre on (412) 374-4334 if you have any questions concerning this
~

transmittal.

Oa /# ~

Brian A. McIntyre, Manager
Advanced Plant Safety and Licensing

/nja

Enclosures

cc: T. Kenyon, NRC (w/o enclosures)
D. Jackson, NRC (IEl)
E. Throm, NRC (w/o enclosures)
J. Kudrick, NRC (w/o enclosures)
P. Boehnert, ACRS (4EI)

_
N. J. Liparulo, Westinghouse (w/o enclosures) ,

em

)g f ?SD -

'

.



e

|

l
1

NRC REQUEST FOR ADDITIONAL INFORMATION i

|
cw .

M
Question 260.34

Westinghouse states that non-safety-related systems identified during implementation of the process used to determine
|

the regulatory treatment of non-safety-related systems (RTNSS) are classi6cd as AP600 Class D. The staff considers I

that the QA program applied to RTNSS identined structures, systems, and componenets (SSCs) should follow
guidelines comparable to those of Generic letter 85-06 regarding anticipated transients without scram, and Regula-
tory Position 3.5 and Appendix A of Regulatory Guide 1.155, " Station Blackout;" for blackout non-safety-related
equipment. Describe how the AP600 quality assurance program that is applied to RTNSS-identined SSCs is !
comparable to these guidelines. '

Response:

This response was provided as a response to DSER open item 17.l.3-1 forwarded by etter N D-NRC-96-4 ated
March 26,1996. The requirements to be included in our procedures for QA applied 'SS r.r; Lirdd as an
attachment to the letter for information. These requirements are comparable to those described in Generic Letter 85-
06 and Regulatory Guide 1.155.

|
!

SSAR Revision: NONE

|
,

260.34-1

n/ tbe
d

.-

0
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17. Quality AssuraIce

CHAPTER 17

QUALITY ASSURANCE
'

17.1 Quality Assurance During the Design and Construction Phases
i

See Section 17.4.

I'/.2 Qudity Assurance During the Operations Phase

See Section 17.4.

17,3 Quality Assurance During Design, Procurement, Fabrication, Inspection and/or Testing
of Nuclear Power Plant Items and Services

This section outlines the quality assurance program applicable to the design, procurement,
fabrication, inspection, and/or testing of items and services for the AP600 Project.

Effective March 31,1996, activities affecting the quality of items and services for the AP600
Project during design, procurement, fabrication, inspection, and/or testing are being performed
in accordance with the quality plan described in Westinghouse Electric Corporation - Energy
Systems Business Unit, Quality Management Systems, Revision 1 (Reference 1).

Activities performed prior to March 31,1996 were performed in accordance with the quality
plan described in topical report WCAP-8370, Energy Systems Business Unit - Power
Generation Business Unit, Quality Assurance Plan, Revision 12a (Reference 2). Activities
performed prior to November 30,1992 were performed in accordance with the quality plan
described in topical report WCAP-83700800, Energy Systems Em tess Unit - Nuclear Fuel
Business Unit, Quality Assurance Plan, Revision 11 AnA (Reference 3).

A project-specific quality plan was issued to supplement the quality management system
document and the topical reports for design activities affecting the quality of structures,
systems, and components for the AP600 project. 'Ihis plan addresses the NQA-1-1989 edition
through NQA-lb-1991 addenda.

I Quality Assurance requirements may be graded based on the safety classifi item
s

I or service. For regulatory treatment of nonsafety systems, structures, and components'
l (RTNSS SSCs), Westinghouse will impose quality requirements as identified in Reference 4.

-

While Westinghouse retains the overali responsibility for me Arouu design, portions of the
design are developed by extemal organizations. Each organization maintains a quality
assurance program that meets the NQA 1 criteria that apply to its work scope. In accordance
with QMS Revision 1 (Reference 1), Westinghouse performs an initial evaluation of these
programs and monitors their continued effective implementation through audits, surveillance,
and evaluation of the performance of external organizations.

Revision: 8

3 W95tingh0088 17.1-1 June 19,1996

0
6
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E
. 17. Quality Assurance

17.4 Combined License Information Items

The Combined License applicant will address its design phase Quality Assurance program,
as well as its Quality Assurance program for procurement, fabrication, installation and
construction of structures, systems and components in the facility.

The Combined License applicant will also address its Quality Assurance program for
operations.

17.5 References

1. " Energy Systems Business Unit - Quality Managernent System," Revision 1.

2. WCAP-8370 Revision 12a, " Energy Systems Business Unit - Power Generation Business
Unit Quality Assurance Plan."

3. WCAP-8370n800, Revision ll ADA, " Energy Systems Business Unit - Nuclear Fuel
Businesdini' Qmlity Assurance Plan."

N
- x

'I 4. Letter NSD-NRC-96-4670, dated March 26,1996.
,

w

t

Revision: 8
June 19,1996 / (C 17.1-2 [ W85tingh00S8

.
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Westinghouse- Energy Systems sa mElectric Corporation * r r;r s o ''a: 3"
g ,

NSD-NRC-96-4670
uni''N"C^-
Docket No., STN-52-003

.

March 26.1996
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTENTION: T.R. QUAY

- SUBJECT: QUALITY ASSURANCE REQUIREMENTS FOR AP600 RTNSS
SYSTEMS, STRUCTURES, AND COMPONENTS

Dear Mr. Quay:

In the Draft Safety Evaluation Report (DSER) for the AP600, the staff requested'that the QA applied
to RTNSS should be comparable to that described in Generic Letter 85-06 for ATWS, as well as
Regulatory Position 3.5 and Appendix A of RG 1.155 for non-safety-related station blackout
equipment (DSER open item 17.1.3-1). Westinghouse is preparing a QA program requirements i
document, based on these standards, for use in RTNSS SSC procurements. The requirements that are

]
- to be included in this document are included for information as Attachment I to this letter. |

!

Please contact John C. Butler on (412) 374-5268 if you have any questions concerning this transmittal.

I

ba ffY
Brian A. McIntyre, Manager

|Advanced Plant Safety and Licensing
|
.

/nja

Enclosure

cc: T. Kenyon, NRC
4

N. J. Liparulo, Westinghouse (w/o Enclosure) |

!

-

<Q (g D 3 Y 9 ( 3 in ,1 a
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AP600 Open Itens Tracking Systen: Database: Executiva Sumniary Date: 2/5/97

f Selection: litem no] between 1301 And 1301 Sorted by item #

l hem DSER Section/ Tiile/ Der.cription Resp (W) NRC

No. Branch Question Type Detail Status Engineer Status Status /T24cr No. I Ibse,

q 1301 nsr/hqmb 17.I.3-2 DSER-Oi Kloes Closed Action NTIL RC-95 4464

Westinghouse shoukt add COL Action item 17.l.3-1 to the SSAR. (When completing the detanied design during design ih, a COL applicanti

will be responsable to submas its design phase QA program for staff seview. This mil be in additaon to the staff se w of the COL applicant's QA program
,

8"'C0"M"**I!hefacilin;[ _ _ _ , , _ , _ . ,
,,__ _ _ _ _ , _ _ _ . _ _ __

;N l_achaded in SSAR Revision 3.
_ _ _

, ,i
i
;
.

!
;

'
.

*
!

:
i
!

!

,

O

* %

i

,

t

2 Page.I Total Records: I
3
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17. Quality Assurrnc2

.~

l,

17.4 Combined License Information Items q
i

,

The Combined License applicant will address 's design phase ')uality Assurance program,
as well as its Quality Assurance program fogremenA.labrication,-installation and
constmction of structures, systems and components in the faciiity.

The Combined License applicant will also address its Quality Assurance program for
operations.

17.5 References

1. " Energy Systems Business Unit - Quality Management System," Revision 1.

2. WCAP-8370 Revision 12a, " Energy Systems Business Unit - Power Generation Business
Unit Quality Assurance Plan."

3. WCAP-8370n800, Revision ll ADA, " Energy Systems Business Unit - Nuclear Fuel
Business Unit Quality Assurance Plan."

| 4. Letter NSD-NRC-96-4670, dated March 26,1996.

Revision: 8
June 19,1996 17.1-2 W Westirighouse
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| Table 18.12.2-1 (Sheet 1 of 2) !

l !
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I Table 18.12.2-1 (Sheet 2 of 2),
, ,

| MINIMUM INVENTORY-

.

1 |

| | m d ?- '"-- Control Display Alaren f,SAR
.

| r ..a

l Manual safeguards x Table 7.2-4, PMS''

I acmation Also initiates r trip-

I Tabl 73-3, P
; ,,, .
.g. | Manual CMT actuation x Table 7.2-4,*

| . ' .,; I Also ' 'tiates trip

.? | Table 3-3,'

j.:6:.S | Pigure .2-1 Sheet 19),

| ." a ' | DAS

J' | Manual ADS actuation x Table 7 PMS'
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'
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i
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.
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.
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'
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I D
T 73-3, |

. ..
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'
'

j'' I sure 7.2-1 (Sheet 20),
I
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able 73 3, PMS

,i | Manual ea====== x
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| 1 Manual main ===13a= x
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Table 73-3, FMS
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i FAX to DINO SCALETTI
.

February 4,1997
!

CC: Sharon or Dino, please make copies for: Diane Jackson
Ted Quay

Don Lindgren
Robin Nydes
Dick Miller
Brian McIntyre

OPEN ITIIM #143 (M3.11-10)

In my quest to make sure we have provided NRC with everything you need to prepare an FSER, I am
researching open items from the oldest on. Attached are copies of some of the relevant
documentation related to Open item #143 (M3.ll-10).' We provided a revision to SSAR subsection
3D.5 on February 29,1996 (over 10 months ago). This was a very straightforward change and
implemented into the SSAR as agreed, it seems a reasonable request that NRC acknowledge receipt
of the change. Although we have other open items on environmental qualification, our records show-
no outstanding Westinghouse action on this item (#143) and we request that NRC provide a definitive
action for Westinghouse or provide direction to change the status of this item. We recommend
" Closed", Thank you.

.

Jim Winters
412-374-5290

I

|

(
:
!
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AP600 Open item Tracking System Database: Executive Susaniary Dates 2/4/97
Selection: litem noj between 143 And 143 Sorted by item #

liesn DSER Sectionf Tale /Descnpion Resp (W) NRC

No Branch Question - Type Detal Samus Engineer Status Stmus ietier No / Due
*

143 NRR/SPLB 3 II MTG4M Mdler.D. Closed Action W

[M3 II' 10(EQUIPMENT QUAUFICATION) ~
~~ ' ~ ~ ~ ~ ~ ~ ~ ~ ^

Quesnan 270 II is direcied at the descnpocn of nonnel, abnormal, and design basis event condmons as outlined in the first paragraph of Section 3DS.
- For example," Abnormal refers to the opersing range in wluch the equipment is dengned to operme for a period of tine waham any spatal cahbraion or

- = effort *; this descnprion also apphes to normal and design basis event condmons, thesefore, no meaningful infor.aation is provided with tins
,

sessement. The staff reviewed, and generally approves of the informaion provided in Seasons 3D31. 3D3.2 etc. However, the maffis suggesang the
[3_D3 can be rewnnen wah rnare clanty.

_ _ _ _ _ _ , _ _ _ _ _ , _ , _ . . . _ _ _ _ _ .

' Closed 5first paragraph'of Section 3D3 A changedVR'evision5to EtterIfine nonnal[U and
_ _ _ _ _ . __.

' ~ ~ ~ ~

|

'desis_a_ basis event._coman=s _ __ _ _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _ _ _ __ __ ______ _ !i

N
k
c_

Page: 1 Total Records: I

____ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ - - _ _ _ _ .
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NRC REQUEST FOR ADDITIONAL INFORMATION.
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Ouestion 270.11

Section 3D.5 of the SSAR states that ' normal conditions are those sets and ranges of plant conditions that are
expected to occur regularly and for which plant equipment is expected to perform its safery-related function, as
required, on a continuous, steady state basis. Abnormal refers to the operating range in which the equipment is
designed to operate for a period of time without any special calibration or maintenance effort. Design basis event
conditions refers to environmental parameters to which the equipment may be subjected without impairment of its
defined operating characteristics for those conditions.* The descriptions of the three conditions are in terms of
expected equipment performance rather than reactor operating conditions; consequently, the descriptions provide
no information on the expected environmental conditions anticipated under each of the three conditions. The SSAR
should discuss the anticipated environmental conditions associated with normal, abnormal, and design basis event '

conditions.
1

Response: |
|
;

SSAR Subsections 3D.5.1 (Normal Operating Conditions), 3D.5.2 (Abnormal Operationg Conditions),3D.5.3
(Seismic Events),3D,5.4 (Containment Test Ensironment), and 3D.5.5 (Design Basis Event Conditions) provide
information on the expected environmental conditions.

1

ISSAR Revision: NONE
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3. Design of Structures, Componects, Equipmrt, and Systems,

1
1

1

3D.4.10.1.3 Material Link
|l

his documentation certifies that the materials used in the equipment are represented in a
materials aging analysis, such as that described in Attachment B,(Subprogram B). His link
applies only to equipment whose equipment qualification data package references the materials |

aging analysis and reflects a comparison of the as-built drawings, baseline design document,
or other documentation of the plant specific equipment to the materials aging analysis listing.

3D.4.10.2 Similarity 1
'

;

Where differences exist between items of equipment, analysis may be employed to
demonstrate that the test results obtained for one piece of equipment are applicable to a
similar piece of equipment. Documentation of this analysis conforms with guidelines in
IEEE 323 and 627, and Subsection 3D.6.2.1 and Section 3D.7 of this appendix.4

; 3D.5 Design Specifications

The conditions and parameters considered in the environmental and seismic qualification of
AP600 safety-related equipment are separated into three categories: normal, abnormal, and

<

|
design basis event. Normal conditions are those sets and ranges of plant conditions that are

;

expected to occur regularly and for which plant equipment is expected to perform its safety- I
I related function, as required, on a continuous, steady state basis. Abnormal conditions refer
i

to the extreme ranges of normal plant conditions for which the equipment is designed to
operate for a period of time without any special calibration or maintenance effort. Design
basis event conditions refers to environmental parameters to which the equipment may be
subjected without impairment of its defined operating characteristics for those conditions.
Equiprnent required to operate while subjected to the design basis event and its extreme

I conditions and if not replaced, may require that tests, inspections, and maintenance be
performed on the equipment, before retuming to normal operating conditions.

De following subsections define the basis for the normal, abnormal, design basis event, and
post-design basis event environmental conditions specified for the qualification of
safety-related equipment in the AP600 equipment qualification program. (these are cited in
Section 1.7 of each equipment qualification data package; See Attachment A.)

i

ne service conditions simulated by the test plan are identified in equipment qualification data
package Section 3.7.

(See Subsection 3D.7.4.6 and Attachment A.) In general, the
parameters employed are selected to be equal to (normal and abnormal) or have margm
(design basis event and post-design basis event) with respect to the specified service !
conditions of equipment qualification data package, Section 1.7, as recommended by |
TEFE 323. ncse conditions are conservatively derived to allow for possible altemative |
locations of equipment within the plant.

1

|
|

k
4

Revision: 5
W Westinghouse h 3D-17 February 29,1996
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FAX to DINO SCALETTI

February 3,1997
f

CC: Sharon or Dino, please make copies for: Diane Jackson
,

Ted Quay
Don Lindgren
Robin Nydes
Dick Miller

,

Brian McIntyre

OPEN ITEM #142 (M3.11-9) -

In my quest to make sure we have provided NRC with everything you need to prepare an FSER, I am
researching open items from the oldest on. Attached are copies of some of the relevant
documentation related to Open Item #142 (M3.ll-9). We provided a revision to SSAR subsection

,

3D.4.10.2 prior to February 29,19% (over 10 months ago) and then modified SSAR subsection

] 3D.6.2.1 for clarification in the February 29,1996 revision. It seems a reasonable request that NRC
; acknowledge receipt of the change. Note that in the Open Item the staff has not requested explicit

changes, they simply pointed out a potential future concern for Combined License applicants.
Although we have other open items on environmental qualification, our records show no outstanding
Westinghouse action on this item (#142) and we request that NRC provide a definitive action for

i Westinghouse or provide direction to change the status of this item. We recommend " Closed".
Thank you.

.

Jim Winters j

412-374-5290

I
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There is no evidence anywhere in Industry or in NRC acceptance practice no support the posnion stated in the SSAR cs in the response to the Q270.10 ini

regards to sinulanty letween equipment from different manufacturers, Sinulanty hetween manufacturers is not artutranty excluded, however, the staffis
:sirnply poentmg out thzs a has not been satisfacionly demonstraaed pseviously in order to prevent the raismg of false hopes and unnecessary expense for
poecntial COL Apphcants
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| NRC REQUECT FOR ADDITIONAL INFORMATION
|
| w -

i:1

Question 270.10

Similarity is discussed in Section 3.D.10.2 of the SSAR. It is not clear that this discussion is consistent with staff
practice on similarity. One of the most important upects of the staff's position on this issue is that it is unlikely
that similarity can be adequately demonstrated between equipment from different manufacturers. This section of

|

the SSAR should address the staff's practice on this issue.

Response:

SSAR Subsec .iG 6.2.1 d' usses similarities among manufacturers models implying that siutilarity is most easily
l addressed with"eqcte rom the same manufacturer. Similarity between manufacturers should not be arbitrarily

excluded, but shoA be judged on a case by case basis.

SSAR Revison: NONE
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3. Design of Structures, Components, Equipment, and Systems

| .

3D.4.10.1.3 Material Link

His documentation certifies that the materials used in the equipment are represented in a
materials aging analysis, such as that described in Attachment B,(Subprogram B). His link
applies only to equipment whose equipment qualification data package references the materials
aging analysis and reflects a comparison of the as-built drawings, baseline design document,
or other documentation of the plant specific equipment to the materials aging analysis listing.

Similarity

Where differences exist between items of equipment, analysis may be e
demonstrate that the test results obtained for one piece of equipment are applicable to a
simb: piece of equipment. Docum of this anal nforms with guidelines in
IEEE 323 and 627, and Subsectio . d Sect n 3D.7, this appendi /

3D.5 Design Spetuu&=

The conditions and parameters considered in the environmental and seismic qualification of
AP600 safety-related equipment are separated into three categories: normal, abnormal, and
design basis event. Normal conditions are those sets and ranges of plant conditions that are
expected to occur regularly and for which plant equipment is expected to perform its safety-

I related function, as required, on a continuous, steady-state basis. Abnormal conditions refer
i to the extreme ranges of normal plant conditions for which the equipment is designed to

operate for a period of time without any special calibration or maintenance effort. Design
basis event conditions refers to environmental parameters to which the equipment may be

'

subjected without impairment of its defined operating characteristics for those conditions.
Equipment required to operate while subjected to the design basis event and its extreme

I conditions and if not replaced, may require that tests, inspections, and maintenance be
performed on the equipments before retuming to normal operating conditions.

The following subsections define the basis for the normal, abnormal, design basis event, and
post-design basis event environmental conditions specified for the qualification of
safety-related equipment in the AP600 equipment qualification program. (these are cited in
Section 1.7 of each equipment qualification data package; See Attachment A.)

ne service conditions simulated by the test plan are identified in equipment qualification data
package Section 3.7. (See Subsection 3D.7.4.6 and Attachment A.) In general, the
parameters employed are selected to be equal to (normal and abnormal) or have margin
(design basis event and post-design basis event) with respect to the specified service
conditions of equipment qualification data package, Section 1.7, as recommended by
IEEE 323. nese conditions are conservatively derived to allow for possible attemative
locations of equipment within the plant.

|

.

d} (p Revision: 5
l 3D-17 February 29,1996@
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l [ 3D.6.2.1 Similarity '

!

/ Similarities among manufacturer's models provides several options for extending qualification |i
I to equipment without the need for a complete qualification test program.

'

l
,

'
l

i
A model series, such as that for a solenoid valve design, consists of numerous models that arei

I identical in materials of constraction and manufacturing process, but have minor variance in
1

| size, functional mode, operating voltage, electrical termination type, arid mechanical interface
I'

sizing. Such variances in most cases have no impact on or relevance to the capability of the
various models to perform acceptably under environmental or seismic (or both) qualification ,
test conditions. Furthermore, the design basis document may apply equally to each member | j
of the model series. In such cases, all members of the model series can be qualified by i

l
reference to the same testing or analysis. i

j
I !

Dere may be sufficient similarities between different model series to justify the case for i
similarity. A documented comparison addressing differences in the design for each, or i
apparent physical differences between members of each model series, may be sufficient to
preclude the testing of one model series based on the testing of the other.

Similarly, different models of a manufacturer's transmitters may be identicalin some respects
but different in others. The justification of similarity addresses the degree of similarity for

( critical characteristics. Differences that are not significant to qualification are also addressed
for completeness. The mechanical and electrical functional modes and configurations must

/| be the same. De materials of construction may be different, but must demonstrate equivalent j
| performance. Other means of assuring accuracy may be necessary. When the devices are

sufficiently similar in all attributes affecting qualification, qualification testing of one item can
adequately cover another. j
~

13D.6.2.2 Substitution '

De objectives are to establish a degree of similarity and equivalence of performance for parts
and materials that are different and, ultimately, to preclude the need for testing. For example,
a gasket material is changed or a new type of capacitor is used because the original is no
longer available, economical, or inadequate. Substitution of parts and materials is acceptable
if comparison or analysis supports the conclusion that equipment performance is the same or
better as a result. Consideration is given to characteristics of materials and the relative degree,

l to which each is affected (or degraded) by the environmental parameters of qualification.

3D.6.2.3 Analysis of Safety Related Mechanical Equipment

Environmental qualification of safety-related mechanical equipment is required to preclude
| common mode failures due to environmental effects of a design basis accident. Requirements

are based on GDC 4 and 10 CFR 50, Appendix B. Rese criterin mandate that safety related
structures, systems, and components be designed to accommodate both normal and accident
environmental effects. I

I Revision: 5
February 29,1996 hp 3D-26 3 W86tingh0088
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3. Design of Structures, Compone;ts, Eqripment, and Syrtems<.

1

! 3D.6.5.1.1 Aging l

Past qualification tests may provide sufficient basis to preclude new aging simulation testing
as past of the AP600 program. Also, simulation of both electrical and mechanical operational ;

'

cycling may be waived where existing data demonstrates equipment durability greatly in the
excess of the estimated number of operating cycles for Class IE service. Application of past

,

qualification and other tests is considered in the development of test plans and analysis I

procedures. He bases and justification is provided in qualification documentation for cases
where applicable aging parameters are omitted from the test sequence.

|

|

3D.6.5.1.2 Seismic
|

Seismic qualification generally relies on analyses and justification to verify the adequacy or
applicability of generic testing to a particular installed configuration of similar equipment.
Analytical methods and documentation guidelines of IEEE 344-1987, as supplemented by
Regulatory Guide 1.100, Revision 2, address these needs. Attachment E of this appendix
provides the AP600 equipment qualification program requirements regarding seismic
qualification.

3D.6.5.1.3 High-Energy Line Break Conditions

Typically, existing qualification tests address conditions of high-energy line break
environments occurring igside containment. Dese are used where it is demonstrated that the
qualification envelops the applicable requirements.

3D.7 Documentation

De AP600 equipment qualification program documentation consists principally of three types \
|
j ;of documents:'

' i

" Methodology for Qualifying AP600 Safety-Related Electrical and Mechanical|
!*

Equipment' is the generic program " parent" document. It describes the methods and |,

| practices employed in the AP600 equipment qualification program. |
i

i

Equipment qualification data packages are " daughter" documents to the methodology.i =

I Each is a summary of the qualification program for a specific equipment type (for .
'

l example, a particular model or design series of a manufacturer, an as provided system, l
| or a family of equipment tested as a set). He equipment qualification data package

f
defines the qualification program objectives, methods, applicable equipment performance i

specifications, and the qualification plan. It provides a summary of the results.1

Equipment Qualification Test Reports (EQTRs) are the reports that present specific )*

'

b methods used during the qualification process and the results of that process.

\y
De equipment qualification dr.ta packages are developed separate from the parent document.
Similarly, the equipment qualification test reports are developed separate from the equipment

@ 7w u (3 ( 8 1MS N C^E 8M Revision: 5

3 WOSthgh00S8 @ 3D-31 February 29,1996


