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Westinghouse Energy Systems ex 355 .

Electric Corporatlon Pittsburgh Pennsylvania 15230 0355 I

,

NSD-NRC-97-4982
DCP/NRC0738
Docket No.: STN-52-003

'

February 12,1997 |

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

i

ATTENTION: T. R. QUAY (
;

SUBJECT: INFORMAL CORRESPONDENCE I

Dear Mr. Quay:

Please find attached correspondence that we are sending you formally. We have previously sent you !
this correspondence informally over the period January 13,1997 through January 31,1997, j

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

$)hx:
.f CdM !Brian A. McIntyre,/Manager ;

Advanced Plant Safety and Licensing [
I

/jml !

Attachment

cc: N. J. Liparulo, Westinghouse (w/o Attachment)
T. T. Martin, NRC (w/o Attachment)
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Attachment I to Westinghouse Letter DCP/NRC0738

i

DATE ADDRESSEE DESCRIPTION
,

,

1/15/97 Quay Open item #27 status

1/15/97 Quay Reminder list of open items where there is a difference in i

Westinghouse and NRC status

1/15/97 Quay Open item #123 status

1/13/97 Huffman Westinghouse understanding of status of CAD comments per
discussions with tecimical staff f

'

1/15/97 Jackson /Kenyon SSAR markup to resolve open item 5.b of NRC letter of
10/17/96. Will be in Revision 11 to the SSAR unless we hear
otherwise.

1/15/97 Jackson /Kenyon SSAR markup to resolve open item 5.c of NRC letter of
10/17/96. Will be in Revision 11 to the SSAR unless we hear
otherwise. .

!

1/15/97 Jackson Response to open item #3122 >

1/15/97 Jackson /Kenyon SSAR markup to close item 1 from 1/7/97 mtg. Will be in
,

Revision 11 to the SSAR unless we hear otherwise. |

1/16/97 Quay Reminder list of open items where there is a difference in
Westinghouse and NRC status :

1/16/97 Quay Open item closure status

1/16/97 Jackson /Kenyon SSAR markup to resolve open item 5.e of NRC letter of
10/17/96. Will be in Revision 11 to the SSAR unless we hear
otherwise.

1/16/97 Huffman SSAR markup to close open item #158. Will be in Revision
11 to the SSAR unless we hear otherwise.

1/17/97 Quay Reminder list of open items where there is a difference in
Westinghouse and NRC status

1/17/97 Quay Information on open item #135

1/17/97 Jackson /Kenyon SSAR markup to close parts 1,2 and 4 of open item #306.
Will be in Revision 11 to the SSAR unless we hear otherwise.

| 1/17/97 Jackson /Kenyon SSAR markup to resolve open item 7.a.(3) of NRC letter of
! 10/17/96. Will be in Revision 11 to the SSAR unless we hear

otherwise.

'
1/20/97 Jackson Corrections to Appendix A of PIRT WCAP

| 1/21/97 Bor.garra Markups of WCAP-14401 to address DSER open item
18.I1.3.4-1.
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1/21/97 Bongarra Draft revision 2 to AP3.5 " Design Reviews"

I 1/30/97 Quay Information on open item #134. j

1/22/97 iluffman Information for 1/22 phone call i

!

| 1/23/97 Quay Reminder list of open items where there is a difference in
| Westinghouse and NRC status

i 1/23/97 Quay Information on open item #137

1/23/97 Quay Open item closure status

1/23/97 Quay Request for NRC to acknowledge receipt of information
previously sent on open item closure i

!

1/23/97 Quay Information on open item #140

1/24/97 Quay Information on open item #139
.

1/24/97 Quay Information on open item #141

1/24/97 Quay Information on open item #138

s 3,4y Reminder list of open items where there is'a difference in1/24/97
*

Westinghouse and NRC status :

1/27/97 Quay Reminder list of open items where there is a difference in
|

Westinghouse and NRC status

1/27/97 Quay Information to support 1/27 phone call on open items from
sections where FSER input should be complete.

1/27/97 Jackson SSAR markup to resolve open item 5.f of NRC letter of
10/17/96. Will be in Revision 11 to the SSAR unless we hear
otherwise.

1/27/97 Jackson SSAR markup to resolve open item 244 per 11/5/96 phone
call. Will be in Revision 11 to the SSAR unless we hear
otherwise.

1/28/97 Jackson Confirmation of " active" open items as discussed in 1/28/97
phone call.

1/28/97 Quay Reminder list of open items where there is a difference in
Westinghouse and NRC status

1/28/97 Jackson Information on open item #586

| 1/28/97 Jackson First page of DCP/NRC0583 - 11/20/96

! 1/28/97 Jackson Response to item 7.i.(1) of NRC letter of 10/17/96.
|

1/28/97 Sebrosky PRA page markups
,

,

1/28/97 Jackson Request to change status on open item #338.

1/28/97 Jackson SSAR markup to resolve open item 243 per 11/5/96 phone
call Will be in Revision 11 to the SSAR unless we hear
otherwise.

30Bla
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1/29/97 Scaletti Request for NRC to acknowledge receipt of information
previously sent on open item closure.

1/29/97 Scaletti information on open item #586

1/29/97 Scaletti/11uffman Request for confirmation that there are no Westinghouse
actions for the open items for SSAR section 6.1

1/29/97 Scaletti Reminder list of open items where there is a difference in
Westinghouse and NRC status

1/30/97 Scaletti Reminder list of open items where there is a difference in
Westinghouse and NRC status

1/30/97 Scaletti/ Jackson Information on open item #586.

1/30/97 Jackson Example table for Jeff. Recognize this is beyond BTP
requiremeru

1/30/97 Quay Open item closure plot.

1/30/97 Jackson SSAR markup to resolve open item 243 per 1/30/97 phone
call. Will be in Revision 11 to the SSAR unless we hear
otherwise.

1/30/97 Kenyon Information to support phone call on aerosol removal

1/30/97 liuffman Summary writeups for post-72 hours and spent fuel pool
cooling proposed changes to be discussed at February 4,1997
meeting between Westinghouse and the staff

|
1/30/97 11uffman SSAR markup for Chapter 8 in partial satisfaction of open i

item 4615. Will be in Revision 11 to the SSAR unless we hear i

otherwise.
1

1/30/97 Iluffman Information on open item 1078. |

1/31/97 Jackson Markups to WGOTillC applications report.

1/31/97 Jackson SSAR markup for to resolve open item #309. Will be in
Revision 1I to the SSAR unless we hear otherwise.

1/31/97 Jackson SSAR markup to resolve open item 5.f of NRC letter of
10/17/96. Change to 12/27/96 faxed material. Will be in
Revision 11 to the SSAR unless we hear otherwise.

1/31/97 Iluffman ADS roadmap

1/31/97 Jackson SSAR markup to resolve open item 333 from 11/5/96 phone
call. Will be in Revision 11 to the SSAR unless we hear
otherwise.

|

|
|

i
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FAX to TED QUAY
-

January 15, 1997

CC: Diane Jackson
Bill Huffman
Tom Kenyon .

!John Butler
Don Lindgren
Gene Piplica ,

'

Brian McIntyre

OPEN ITEM #27 i

In my quest to make sure we have provided NRC svith everything you need to prepare an FSER, I am ,

i

researching open items from the oldest on. On' January 11071| attached are copies of relevant ]
documentation related to Open Item #27. We provided a response on May 13,1996, and believed it i

'

was acceptable. In response to a request related to the IST review, we provided additional
clarification on December 17,1996. ^= ::=:t der :: $:: cd" -f:;; "I=:inghc=: =:! : ^. d
:: :rg::: :F : FRC p :vid: : d:'':S : .:'! f= "'=B;t:=: : p::vid; di:=!:: :: :P :;; $i:

i::= :: " ^.::!c- F " ! .: . =-ding di: to you in Di=:': d===. If I den!d =nd i=: :: ==:=

'=, p!=: !: m.: E :. Thank you.
.

Upon further investigation I discovered that, during a telecon between Huffman and Piplica and NRC
reviewers, this item was discussed. The action remained with Westinghouse and we need to describe
how the "B1" test data is related to the overall valve qualification process. This entry has been added
to OITS and Westinghouse intends to provide the requested information in the near future. Thanks
again. j

|
. ,

i

|

Jim Winters ,

?412-374-5290

|

t |

|

|
1

i

I
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FAX to TED QUAY
,

January 15, 1997

CC: Bill Huffman
Diane Jackson
Tom Kenyon
Joe Sebrosky

,

John Butler '

Cindy Haag
Don Lindgren ;

Robin Nydes
Brian McIntyre

As I believe you requested, this is a reminder list of the Open Items where we have documented the
.

difference between "W Status" and "NRC Status" In all cases, we believe the next action is at NRC |

and await your def' itization of a Westinghouse action or your direction to change the "NRC Status"m
to something other than " Action W". j

Open Item Number Westinghouse Submittal Request for Status Change |
!

4 (RAI 410.262) 9/10/% 1/9/97

21 (RAI 471.24) 5/20/96 1/9/97 -

30 (RAI 952.99) 5/13/% 1/13/97
12/17/% - repeat

37 (RAI 260.74) 4/22/% 1/14/97

)

i

Thanks for your help. ;

i,

C> Y
Jim Winters

.-_. _.
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. FAX to TED QUAY !
!

January 15,1997 .

,

CC: Diane Jackson !
Tom Kenyon
Don Lindgren
Ed Johnson -

Brian McIntyre
1

OPEN ITEM #123 (M3.6.1-2):

| [

L 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 relevant documentation related to

Open Item #123 (M3.6.1-2) We provided an SSAR revision on April 30,1996, and believed it was
i acceptable. The information of interest is circled on the attached SSAR pages. Our records show no

| outstanding Westinghouse action on this item (#123) 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.

CN -

Jim Winters
412-374-5290 ;

,

,

I
!

IM

__
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AP600 Open Itene Tracking System Database: Executive Sunimary Date: 1/I5/97
Selection: litem nol between 123 And 123 Sorted by Item C

hem DSER Secnon/ Title /Descnpuan Resp (W) NRC

No. Branch Quesexin Type Detal Saarus Engineer Stasus Stasus traceNo.I Dese'

123 NRR/SPl.R 36.1 MTG4M Johnson,E. Closed Action W

[M3'6TI-2(PIPING F ILUR5S'OUESI5F. kENTAIN5ENT)
~ '' ~'" ^

~ ~

,iM._._ _ify aR syneens wah_highg Innes ash mutanent _ _ , _ _ _ _ _ _ _ , _ _ _ _ _ , , _ .__ _ _ _ _ ,_
___

__ _ _ _ _ _ . - _ .

Closed -11 e SSAR (3 61.2.1) auses the area of the aux building shese pressuruation due to high energy lines vnust te considered. Also,TaNe 3.6-I
names breaks in the turbane buddung tint unust be masidered for effects on niain control romn.
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3. Design of Structures, Componezts Equipment, and Systemso

3.6.1.2 Description

Essential systems are evaluated to demonstrate confon lance with the design bases and to
determine their susceptibility to the failure effects. T sble 3.6-1 identifies systems which
contain high and moderate-energy lines. He systems li.ted include all high- and moderate-
energy systems inside containment plus the high- and moderate-energy systems in the
auxiliary building near containment penetrations (including 1: cess hatches), the main control
room, the Class IE de and UPS system or the portions of the passive containmant coling
system located in the auxiliary building. He table does not list systems that operate at or
close to atmospheric pressure including air handling and gravity drains. High energy system
piping in the turbine building adjacent to the auxiliary building is evaluated for potential
effects on the main control room. Rese systems are included on Table 3.6-1.

He definition of high and moderate-energy systems is provided in paragraph A of
subsection 3.6.1.1.

The postulated break, through-wall crack, and leakage crack locations are determined
according to subsections 3.6.2 and 3.63.

Equipment is considered to be separated from the dynamic effects of pipe rupture when the
equipment is located in a different subcompartment. For the case of pipe whip, equipment.
may be considered separated for dynamic effects based on the distance from the pipe and the
length of pipe that is moving. For the case of jet impingement in a line with saturated or
subcooled fluid, equipment more than ten pipe diameters from the break location is considered
separated for dynamic effects.

Equipment located in the same subcompartment as a break, through-wall crack, or leakage
crack is subject to potential environmental and flooding effects. Equipment may also be
subject to environmental and flooding effects of steam and water vented into a
subcompartment from an adjoining subcompartment.

3.6.1.2.1 Pressurization Resp nse

! Pressurization response analyses are performed for subcompartments contaimng high-energy
piping for which break locations are defined by subsections 3.6.2.1.1.1, 3.6.2.1.1.2, and

I 3.6.2.1.13 or postulated leakage flaws are defined based on subsection 3.633. Table 3.6-2
| identifies those termmal end pipe breaks considered for the evaluation of the effects of
I pressurnation loads on subcompartments. De terminal end pipe breaks inside containment
I that are postulated in piping that is not evaluated to the leak-before-break requirements of

subsection 3.63 are summanzed in Table 3.6-2. De subcompartments are identified using
the room numbers and room names given on Figures 1.2-4 through 1.2-10 as supplemented
by Table 3.6-2. The subcompartments inside contamment ats designed to accommodate the
pressuruation loads from these breaks. In order to account for high stress break locations and
the additional pressure boundary leakages from manways and flanges, pressurization loads on

I compartments inside containment enclosing high-energy piping are designed as described in
subsection 3.83.4.

Revision: 7

T W8Ethgh0008 3.6 7 April 30,1996,
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3. Design of Structures, Components, Equipment, and Systems

.

I

ere is no high-energy piping that can pressurize the annulus between the containment vessy
and the shield building. Guard pipes are provided for the main steam, feedwater, and steam K

,

|
generator blowdown containment penetrations passing through the annulus as shown on

|

Figure 3.8.2-4. The chemical and volume control system makeup piping is classified as high
\

energy due to its design pressure, but does not cause pressurization because it is at ambient
temperature.

He pressurization
% L d.c in cc=innwi ndueling water storage tank are based on the

.

pressure and hydrodynamic loads due to the maximum discharge through the first, second, and
third stages of the automatic depressurization system valves.

The pressurization loads for the reactor vessel annulus for the evaluation of asyrra ' tic
compartment pressurization are based on a 5-gallon per minute leakage ' crack in the primary
loop piping. He internal reactor pressure vessel asymmetric pressurization loads are based
on a break in the largest pipe connected to the reactor coolant system that does not qualify
for the a plication of rnechanistic pipe break.

#

nere are limited areas in the auxiliary building where the potential for pressurization
.s

from high-energy lines are considered. He pressurization loads for the steam tunt,els are

addressed in the discussion of loads due to a break in the break exclusion zone of the mainI
steam and feedwater lines. He pressurization loads for the Elevation 100' containment
penetration room containing the steam generator blowdown break exclusion zone are based

I
on a circumferential rupture of the 4-inch steam generator blowdown piping. The areas
through which the chemical and volume control system make-up line run, including the

nulus between the containment and the containment shield building, are not subject to
pr8susuation since the temperature of these lines is less than 212*F.t

For a discussion of the criteria and analysis methods for subcompartment p essurization
analysis, see subsection 6.2.1.2. The analytical methods for transient mass distribution, used
for pressure response analysis, are the same as described in WCAP-8077 (Reference 2).

3.6.1.2.2 Main Control Room Habitability

ne high-energy lines in closest proximity to the main control room are the main steam line
I

and main feedwater line. He portions of these lines near the main control room are ir> the
I

main steam line isolation valve compartment and are part of the break exclusion areas.

The main control room is separated from the isolation valve compartment by two structural

walls. De areas between the two walls is used for nonessential office and administrative.

space associated with the control room. De walls separating the main control room from the
main steam isolation valve compartment are thick, reinforced-concrete walls.

Consistent with the criteria for evaluation of leaks in the break exclusion area, the
subcompartment, including the walls, is evaluated for the effects of flooding, spray wetting
and subcompartment pressurization from a 1-square foot break from either main steam or
feedwater line within the respective break exclusion areas. The wall between the main steam

.

Revision: 7
April 30,1996

3.6-8 W Westinghouse
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3. Design of Stavctures, Componuts, Equipmelt, and Syst:ms
4

i

Table 3.61

HIGH ENERGY AND MODERATE ENERGY FLUID SYSTEMS
CONSIDERED FOR PROTECTION OF ESSENTIAL SYSTEMS (a)

System High-Energy Moderate-Energy
i

Reactor coolant (RCS) . . ... ..... . . . ...

Steam generator (SGS)(D) ..... .. . . ..... ..

Passive core cooling (PXS) . . ...... .. .. .. .. .

Passive containment cooling (PCS)(C) ..... . .... . . . . .

Main control room habitability (VES) . ... .... . .

Chemical and volume control (CVS) .... . .. .... ...
' Primary sampling (PSS) . ..... . . . . ..

Compressed and instrument air (CAS .. . .. . .. .. . ... .. . ... .

Normal residual heat removal (RNS) *) ... ... . . .. . .. . .. .. .

Component cooling water (CCS) . , , .. .... .. .. . . . .. . ...

Spent fuel pit cooling (SFS) ,.... ........ . . . . . .. . . . .. ..

Demineralized water (DWS) ... ... .... . ...... ... . , , ....

Liquid radwaste 'WLS) ..... .... . ..... .. ... . ... . . .. ......

Radioactive drain (WRS) . . . . . .... . . ...... . .. .. . ..

Central chilled water (VWS)(*) . . . . . !.............. .. . .... . .

Fire protection (FPS) ............ .. . ... .... .. . .. . . . ....

Steam generator blowdown (BDS)(d) ,,, , ,,, ,,,,, ,

Main and startup feedwater (FWS)(d) . . ... . .

Main steam (MSS)(d) ... .. ... . . .. . . . .

Hot water heating TVYS) . .. .. . .. . . . . ..

Notes:
a. Systems included on this list are high-energy or moderate-energy fluid systems located in the containment or

the auxiliary building. Systems that operate at or close to atmospheric pressure such as ventilation and gravity
drains are not included. 'Ihe normal residual heat removal system lines are classified as moderate-energy based
on the i percer < rule. These lines experience high-energy conditions for less than 1 percent of the plant
operating time. The portions of the normal residual heat removal system from the connections to the reactor
coolant system and passive core cooling system to the first closed valve in each line are high energy. The
spent fuel pit cooling system and central chilled water system inside containment and through the containment
penetration to the connection with the hot water heating system are classified as moderate energy based on the
2 percent rule. 'Ihese systems experience high-energy conditions for less than 2 percent of the system
operating time. See subsection 3.6.1.1 Item A and subsection 3.6.1.2 for additional information.

b. Main and startup feedwater, main steam, and steam generator blowdown lines located in the containment and

( auxiliary building are part of the steam generator system.

- - - - _._
c. The essential portion of the system li~at atmosphene pressure.

~_~

w~ ,

The portion of these systems in the turbine building adjacent to the auxiliary building are evaluated for kd.
effect of a circumferential or longitudinal break on the main control room. /

- . _ _ _ - . . - - . - .-
"'

Revision: 10
December 20,1996 y' 3.6-40 3 W86tktgh0088
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W We're Making Sure . . .

DATE: 4 A/U'W I /3 , /k Y 7 SENDER: _ 6M68-.

TO: ///- 'F/~M bay location: 6Md8
PHONE: [3C/)4/6-- / /M/ CHARGE MUMBER://f ff- 3 / / /#[
COMPANY: (/6, b Your Extension: d#b7Y
LOCATION: 4/4 b DivisionN7PDept. MId#

city / state return originals: yes)( no a

COVER + PAGES = 1 + 3 ":- h
'* REMOVE ALL STAPLES

* PENCIL WILL NOT TRANSMIT- USE BLACK PEN
* PLEASE MAKE COPIES OF TWO SIDED PAGES j

Ar-cmo is piv viipersr^^/oiw& of m |Comments:

61~ATG4 0F Ti/s CAD CoMHerir 2eri.ies ree- |
OF //4 ;4NO //o WIT /4 d. lois $/002. p/Sc OSS/OA.!S

G. Fis/B~M'4A/,
.FcA66 ZEV/EW, .AND _ T W/tt- CALL Ytt/s4

AFTE2,vCah i FOR- Pd6D&A&K- . ;

_

Please provide the following information:

Phone Numberof
[30I1M/I'23OOReceiving Equipment:
,

-WESTINGHOUSE ENERGY CENTER EQUIPMENT NUMBER -

- Located in the East Tower - Bay 257 --

AREA CODE (412) Pitney Bowes 9200LP Dex 740 VERIFICATION

WIN 8 284 374-5744 374 5738 374 4930

.
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Agreement Write-up OK
verbally - (W) with agreed to

Question # Write-up OK provide text expansion Not Discussed *

1.a. X
1.b. K t

1.b.1 %
1.b.2 X
1.b.3 N i

1.c X ,

1.d K
1.e X
1.f X
1.g M
1.h X
1.1 % ,

1.i.1 WA/Eens A- Pu2TM MVfeM 2 E *, O cj p A Tic)A./

1.1.2 % ] c)F Jg FA W !

' ^

1.l.3 M
2.a X
2.b M ,

2.c. {cSPc7Afs,s 70 BC /pgt)pgp //f g fe 5pcs Q
2.d X

ini k-4 >Te7 N wii a eynir 9d's,ee wense=v S2.e
/

2.f X
2.g X

_,

3. >(,
4. ><
s. ><
6. X
7.a X
7.b ><
7.c X
7.d X
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Agreement Write-up OK
verbally - (W) with agreed to

Question # Write-up OK provide text expansion Not Discussed

7.e x
'

7.f g
8.a X
8.b X

,

8.c X,

8d X
8.. ><:.
8.f X
8.g

0.Lq p:p &g;gyAnj -70 ('_ g,pg j f y8.g.1 1

8.g.2 f &cp - 7b " f*T~EM N $"gg BA)W -

8.g.3 ) f
8.1 X ,

9.a X
9.b X
9.c X
9.d X
10.a ]

( N ~7~C f & \f| D E fg p*fAfL ,h hp )b v~f$10.6

? $40V)DO\u A) & &iA/6- YAT TS&SFE2- 0F~D10 c

] toc.F~tust+4A> R2 S714T/5~~'t&/AA/ Rs VJEato.d

10.e X
10.f N
11.a K

,

12.a K
12.b X
12.c X
12.d X
12.e X
12.f M d,6Ng:gA.A) 7"O hCV/s C AD AND ~7 W

0 5 5 /15/-- Y d # N N 6 7 Page 2w e re m . ,e
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Agreement Write-up OK |
verbally - (W) with agreed to i

Question # Write-up OK provide text expansion Not Discussed

12.g g
12.h |g
12.1 g
12.j X
12.k X
12.1 X

'

12.m %
13. X j

14.a X
14.b ><, |

15. X
16. X

,

;

17. X
17.a X ;

17.b X
17.c X
17.d X |

17.e X

/cm/432EHN.wpf Page 3
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b Westinghouse FAX COVER SHEETe
i

i RECIPIENT INFORMATION SENDER INFORMATION

DATE: Lw/ /5] /99 7 NAME: Tg (j),gw;

i TO: LOCATION: ENERGY CENTER -
i De Me' .TAcc sod 14my'oa EAST
! #PHONE: FACSIMILE: PHONE:
. Office://2-3 7V-FZ9c
| COMPANY: Facsimite: win: 284 4887

[]5 Al/2c. outside: (412)374 4887 |
1

LOCATION.
;

,. !,
-

Cover + Pages 1 +44

'

1

. The following pages are being sent from the Westinghouse Energy Center, East Tower,
i Monroeville, PA. If any problems occur during this transmission, please call:

WIN: 284 5125 (Janice) or Outside: (412)374 5125.
,

!

! COMMENTS:
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9. Auxiliary Systems

J 8,&hsh

Shuti, Control, aIBalancing amper:

Multiblade, two position shutoff dampers are parallel-blade type. Multiblade, control and
balancing dampers are opposed-blade type. Air handling unit and fan shutoff dampers are
designed for maximum fan static pressure t shutoff flow. Dampers meet the performance

i requirements of ANSI /AMCA 500 (Refe nee 14).
'y jgm cv< PWy 3 ygtf

Fire Dampers 3" I* 4"i4 3kut 64 bLbed -

Fire dampers are provided at duct penetrations through fire barriers to maintain the fire
resistance ratings of the barriers. The fire dampers meet the design and installation
requirements of UL 555 (Reference 15).

Ductwork and Accessories

Ductwork, duct supports and accessories are constructed of galvanized steel. Ductwork
subject to fan shutoff pressure is stmeturally designed for fan shutoff pressures. Ductwork,
suppons and accessories meet the design and construction requirements of SMACNA High

1 Pressure Duct Conttmetion Standards (Reference 16) and SMACNA HVAC Duct ,
I Construction Standards - Metal and Flexible (Reference 17).

9,4.8.2.3 System Operation
|,

!
Normal Plant Operation !

:

During normal operation, both supply air handling units and both exhaust fans operate
continuously to maintain suitable temperatures in the radwaste building. The radwaste
building supply air now is automatically rrMulated to mair'tain a negative pressure in the
building. Electric interlocks between the tmck access doors and the supply fan flow controller
permits the supply air to drop to 6000 cfm below the exhaust flow when any tmck bay door
is open. This creates a flow into the building through the open door.

Differential pressure drop across the supply units filter banks is monitored, and individual
alarms are actuated when any pressure drop rises to a predetermined level indicative of the
need for filter replacement. To replace the filters on a supply unit, the affected supply fan
and exht.ust fan are stopped and isolated from the duct system by means of isolation dampers.
During filter replacement, the supply and exhaust systems operate at 50 percent capacity. In
this mode of operation, radwaste processing operations are adjuszd to obtain acceptable
temperature in the radwaste building.

|
The' hot water unit heaters in the mobile systems facility are not normally required to operate I

to maintain the general building temperature. These heaters operate, in response to local
thermostat control, to temper air entering the building when a truck access door is opened. |

The hot water unit heater in the electrical / mechanical room operates in response to local |
thermostat control to maintain the required minimum temperature.

1

Revision: 10
December 20,1996 9.4-52 T Westinghouse



_ _

.* g

.

:r,
.-

9. Auxiliary Systems

_ z f*4ssr cy. 4 -S 7-

Unit Heaters

Unit heaters are the down-blow type with propeller type fans directly connected to the fan
motor. Each unit heater is equipped with a four-way discharge outlet.

Electric Duct Heaters<

Electric duct heaters are open grid type. He duct heaters are UL-listed for zero clearance and
I meet requirements of NFPA 70 (Reference 28).

Ilumidifiers
i

i A humidifier is a packaged electric steam generator type which converts water to steam and
distributes it through the air handling system. He humidifier is designed and rated in

I accordance with ARI 620 (Reference 13).

'

Fire Dampers

Fire dampers are provided at HVAC duct penetrations through fire barriers to maintain fire
resistance ratings of the barriers. The fire dampers meet the design and installation

I requirements of UL-555 (Reference 15) as applicable.

'

9.4.9.3 System Operation

9.4.9.3.1 General Area Heating and Ventilation

The general area ventilation system is manually controlled. Roof exhaust ventilators are
manually started and stopped as required to satisfy space temperature conditions. Wall
louvers located at the ground floor and the two intermediate levels of the turbine building are ]
normally open during ventilation operation. The wall louvers located at the operating floor I

are manually opened to increase ventilation air to the area during outage operations. The
operating floor louvers normally remain closed during power operation.

Hot water unit heaters are controlled automatically or manually. In the automatic mode, the
;

heater fan motors are thermostatically controlled by their respective space thermostats. He
plant hot water heating system (VYS) supplies hot water to the unit heaters.

9.4.9.3.2 Electrical Equipment and Personnel Work Area HVAC

During nonnal operation, the two air handling units of the electrics 3 equipment liVAC system
operate continuously and the two air handling units of the personnel work area HVAC system
operate continuously. He chilled water coils are supplied from the plant central chilled water
system (VWS) and the hot water coils are supplied from the plant central hot water heating
system.

(
.
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Shutoff, Control, Balancing, ad Backdrah Dampers
paesstressly W *di

Multiblade, two position shutoff dampers are parallel-blade type. Multiblade, control and
,

balancing dampers are opposed-blade type. Backdraft dampers are provided to prevent
backf'ow through shut down fans. Air handling unit and fan shutoff dampers are designed
for maximum fan static pressure at shutoff flow. Dampers meet the performance requirements
of ANSW MCA 500 (Reference 14).
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9. Auxillary Systems

|

Cooling Colts
!

He chilled water cooling coils are counterflow, finned tubular type. He cooling coils are
designed and rated in accordance with ASHRAE 33 (Reference 11) and ANSI /ARI 410 I

(Reference 12). j

i
Heating Coils

1

The hot water heating coils are counterflow, finned tubular type. The heating coils are
designed and rated in accordance with ASHRAE 33 (Reference 11) and ANSI /ARI 410
(Reference 12).

Humidifier

De humidifier is a packaged electric steam generator type which converts water to steam and
distributes it through the air handling system. 'Ihe humidifier is designed and rated in
accordance with ARI 620 (Reference 13).

i

udBrekdb I

Shutoff, Controlg Balancing
!ampers

Multiblade, two position shutoff dampers are parallel-blade type. Multiblade, control and
balancing dampers are opposed-blade type. Air handling unit and fan shutoff dampers are i

designed for maximum fan static pressure t shutoff flow. Dampers meet the performance
I requirements of ANSI /AMCA 500 (Refe nce14). bOJ h Pd

g}bdJ ds"Y"4 s M E " " g #* |
g

Fire Dampers pg -fbu,3

Fire dampers are provided at duct penetrations through fire barriers to maintain the fire
resistance ratings of the barriers. The fire dampers meet the design and installation
requirements of UL 555 (Reference 15).

Ductwork and Accessories

Ductwork, duct supports and accessories are constructed of galvanized steel. Ductwork
subject to fan shutoff pressure is structurally designed for fan shutoff pressures. Ductwork,
supports and accessories rneet the design and construction requirements of SMACNA High

1 Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC Duct
Construction Standards - Metal and Flexible (Reference 17).

9.4.11.2.3 System Operation

Normal Plant Operation

During normal operation, one supply air handling unit and one exhaust fan operate
continuously to maintain suitable temperatures in the health physics and hot machine shop
areas of the annex building. The supply air flow is automatically modulated to maintain a

Revision: 10
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9. Auxiliary Systems

Construction Class A, Leakage Class I bubble tight dampers. Rese dampers have safety- <

related operators that fail closed on loss of electrical power. I

Tornado Protection Dampers

The tomado protection dampers are split wing type and designed to close automatically. De
tomado protection dampers are designed against the chect of 300 mph wind.

Shutoff and Balancing Dampers AdeodM"" "k F
Multiblade, two-position shutoff dampers are parallel-blade type. Multiblade, balancing
dampers are opposed-blade type. Air handling unit and fan shutoff dampers are designed for
maximum fan static pressure at shutoff flow and meet the performance requirements in

I accordance with ANSI /AMCA 500 (Reference 14). De supplemental air filtration subsystem
i dampers are constructed, qualified, and tested in accordance with ANSI /AMCA 500 or ASME

;
I N509 (Reference 2), Section 5.9.

)

Combination Fire / Smoke Dampers

Combination fire / smoke dampers are provided at duct penetrations through fire barriers to
maintain the fire resistance ratings of the barriers. De combination fire / smoke dampers meet .
the design, leakage testing, and installation requirements of UL-555S (Reference 25).

Ductwork and Accessories
,

Ductwork, duct suppons, and accessories are constructed of galvanized steel. Ductwork
subject to fan shutoff pressures is structurally designed to accommodate fan shutoff pressures.
Ductwork, suppons, and accessories meet 'b' tesign and construction requirements of
SMACNA High Pressure Duct Construction brandards (Reference 16) and SMACNA HVAC
Duct Constmetion Standards - Metal and Flexible (Reference 17). The supplemental air
filtration and main control room / technical suppon center HVAC subsystem's ductwork that
maintains integrity of the main control room / technical suppon center pressure boundary during
conditions of abnormal airbome radioactivity are designed in accordance with ASME N509

I (Reference 2), Section 5.10 to provide low leakage components necessary to maintain main
control room / technical suppon center habitability.

9.4.1.2.3 System Operation

9.4.1.2.3.1 Main Control Roomfrechnical Support Center HVAC Subsystem

Normal Plant Operation

During normal plant operation, one of the two 100 percent capacity supply air handling units
and return / exhaust air fans operates continuously. Outside makeup air supply to the supply
air handling units is provided through an outside air intake duct. The outside airflow rate is
automatically controlled to maintain the main control room and technical suppon center areas

Revision: 10
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g 9. Auxfilary Systems |

!
Electric Heating Coils

j

|

The electric heating coils are multi-stage fin tubular type. He electric heating coils meet the '

requirements of UL 1096 (Reference 10).

Electric Unit Heaters

I
De electric unit heaters are single-stage or two-stage fin tubular type. The electric unit

I heaters are UL-listed and meet the requirements of UL 1025 (Reference 26) and the National
!

! Electric Code NFPA 70 (Reference 28).
:

Shutoff, Control, Balancing, and Backdraft Dampers
pw strea tif or -ok< ques

Multiblade, two position utoff dampers are parallel-blade type. Multiblade, control and
balancing dampers are opposed-blade type. Backdraft dampers are provided to prevent

l
backflow through shut down fans. Air handling unit and fan shutoff dampers are designed
for maximum fan static pressure at shutoff flow. Dampers meet the performance requirements

I of ANSI /AMCA 500 (Reference 14). )
Fire Dampers

Fire dampers are provided at duct penetrations through fire barriers to maintain the fire
resistance ratings of the barriers. The fire dampers meet the design and installation
requirements of UL 555 (Reference 15).

Ductwork and Accessories

Ductwork, duct supports and accessories are constructed of galvanized steel. Ductwork
subject to fan shutoff pressure is stmeturally designed for fan shutoff pressures. Ductwork,
supports and accessories meet the design and constmetion requirements of SMACNA High

I Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC Duct
Construction Standards - Metal and Flexible (Reference 17). .

9.4.2.2.3 System Operation
,

9.4.2.2.3.1 General Area HVAC Subsystem

Normal Plant Operation

During normal plant operation, both supply air handling units and the toilet / shower exhaust
fan operate continuously to maintain suitable temperatures in the areas served. The
temperature of the air supplied by each handling units is controlled by individual temperature
controls with their sensors located in the annex building main entrance. The temperature
sensor sends a signal to a temperature controller which modulates the chilled water control
valve and the face and bypass dampers across the supply air heating coil to maintain the area

Revision: 10
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9. Auxiliary Systems

Heating Coils

De heating coils are hot water, finned tubular type. He outside supply air heating coils are
provided with integral face and bypass dampers to prevent freeze damage when modulating

i the heat output. Coils are performance rated in accordance with ANSUARI 410 (Reference
12).

Cooling Coils

ne chilled water cooling coils are counterflow, finned tubular type. The cooling coils are
designed and rated in accordance with ASHRAE 33 (Reference 11) and ANSUARI 410
(Reference 12).

Humidifier

De humidifier is a packaged electric steam generator type which converts water to steam and
distributes it through the supply duct system. he humidifier is performance rated in
accordance with ARI 620 (Reference 13).

Fire Dampers

Fire dampers are provided at duct penetrations through fire barriers to maintain the fire
( resistance rating of the barriers. He fire dampers meet the design, testing and installation

requirements of UL-555 (Reference 15).

Shutoff and Balancing Dampers e6Jw"g
f

Multiblade, two-position shutoff dampers are parallel-blade type. Multiblade, balancing
dampers are opposed-blade type. Air handling unit and fan shutoff dampers are designed for
maximum fan static pressure at shutoff flow and meet the performance requirements of

I ANSUAMCA 500 (Reference 14).

Isolation Dampers

Isolation dampers are bubble tight, single- or parallel-blade type. He isolation dampers have
spring retum actuators which fail closed on loss of electrical power or loss of air pressure.
De isolation dampers are constructed, qualified and tested in accordance with

| ANSUAMCA 500 (Reference 14).

Ductwork and Accessories

Ductwork, duct supports and accessories are constructed of galvsaized steel. Ductwork
subject to fan shutoff pressure is structurally designed for fan shut <>ff pressures. Ductwork,
supports and accessories meet the design and construction requirements of SMACNA High
Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC Duct
Construction Standard - Metal and Flexible (Reference 17).

s
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j 9. Auxiliary Systemsg

Pressure Differential Control Dampers

Pressure differential control dampers utilize opposed-blade type construction and meet the
i performance requirements of ANSUAMCA 500 (Reference 14) or ASME N509 (Reference 2),

Section 5.9.

Supply and Exhaust Fans

The supply and exhaust air fans are centrifugal type, single width single inlet (SWSI), with
high efficiency wheels and backward inclined blades to produce non-overloading horsepower
characteristics. Fan performance is rated in accordance with ANSI /AMCA 210(Reference 4),

1
ANSI /AMCA 211 (Reference 5) and ANSI /AMCA 300 (Reference 6).

Containment Penetrations

ne containment penetrations include containment isolation valves, interconnecting piping, and
vent and test connections with manual test valves. The containment isolation components that
maintain the integrity of the containment pressure boundary after a LOCA are classified as
Safety Class B and seismic Category I. Seismic Category I debris screens are mounted on
Safety Class C, seismic Category I pipe to prevent entrainment of debris through the supply
and exhaust openings that may prevent tight valve shutoff. He screens are designed to'
withstand post-LOCA pressures.

The containment isolation valves inside and outside the containment have air operators. The
valves are designed to fail closed in the event of less of electrical power or air pressure. The
valves are controlled by the protection and plant safety monitoring system as discussed in
subsection 7.1.1. He valves shut tight against the containment pressure following a design
basis accident.

Ductwork and Accessories

Ductwork, duct supports and accessories are constructed of galvanized steel. Ductwork
subject to fan shutoff pressures is structurally designed to accommodate fan shutoff pressures.
De system air ductwork inside containment meets seismic Category II criteria so that it will
not fall and damage any safety-related equipment following a safe shutdown earthquake.
Ductwork, supports and accessories meet the design and construction requirements of
SMACNA High Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC

Duct Construction Standard - Metal and Flexible (Reference 17). The exhaust air ductwork
and supports meet the design and construction requirements of ASME N509 (Reference 2),
Section 5.10.

Shutoff and Balancing Dampers ge M '

Multiblade, two-position dampers are parallel-blade type. Multiblade, balancing
dampers are opposed-blade type. Air handling unit and fan shutoff dampers are designed for
maximum fan static pressure at shutoff flow and meet the performance requirements of

Redsion: 10
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g 9. Auxiliary Systems
,

I

Shutoff, Control, and Balancing Dampers
ge m ta=II/ W "pg

.

i

{
Multiblade, two position shutoff dampers are parallel-blade type. Multiblade, control and
balancing dimpers are opposed-blade type. Air handling unit and fan shutoff dampers are

,

designed for maximum fan static pressure at shutoff flow. Dampers meet the performance {l requirements of ANSI /AMCA 500 (Reference 14).
,

i

Fire Dampers

Fire dampers are provided at duct penetrations through fire barriers to maintain the fire
resistance ratings of the barriers. The fire dampers meet the design and installation

,

requirements of UL 555 (Reference 15). '

Ductwork and Accessories

Ductwork, duct supports and accessories are constructed of galvanized steel. Ductwork
|

subject to fan shutoff pressure is structurally designed for fan shutoff pressures. Ductwork, i

supports and accessories meet the design and construction requirements of SMACNA High
i Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC Duct
i Construction Standards - Metal and Flexible (Reference 17).

9.4.8.2.3 System Operation

Normal Plant Operation

During normal operation, both supply air handling units and both exhaust fans operate
continuously to maintain suitable temperatures in the radwaste building. The radwaste
building supply air flow is automatically modulated to maintain a negative pressure in the
building. Electric interlocks between the truck access doors and the supply fan flow controlier
permits the supply air to drop to 6000 cfm below the exhaust flow wiien any truck bay door
is open. His creates a flow into the building through the open door.

Differential pressure drop across the supply units filter banks is monitored, and individual
alarms are actuated when any pressure drop rises to a predetermined level indicative of the
need for filter replacement. To replace the filters on a supply unit, the affected supply fan
and exhaust fan are stopped and isolated from the duct system by means of isolation dampers.
During filter replacement, the supply and exhaust systems operate at 50 percent capacity. In
this mode of operation, radwaste processing operations are adjusted to obtain acceptable
temperature in the radwaste building.

The hot water unit heaters in the mobile systems facility are not normally required to operate
to maintain the general building temperature. Rese heaters operate, in response to local
thermostat control, to temper air entering the building when a truck access door is opened.

The hot water unit heater in the electrical / mechanical room operates in response to local
thermostat control to maintain the required minimum temperature.

Revision: 10
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g 9. Auxiliary Systems

Low Emclency Filters and High Emciency Filters

ne low efficiency filters and high efnciency filters have a rated dust spot efficiency based
on ASHRAE 52 (Reference 7). Filter minimum average dust spot efficiency is shown in
Table 9.4.10-1. The filters meet UL 900 (Reference 8) Class I construction criteria.

Electric &ating Coils
,

The electric heating coils are multi-stage fin tabular ype. He electric heating coils meet the
requirements of UL 1096 (Reference 10).

: Roof Exhaust Fans
i,

The standby exhaust fans are roof mounted, direct drive upblast ventilators. He fans are }
equipped with gravity dampers that open when the fan operates and close when the fan is shut

i

down. He diesel oil transfer module enclosure exhaust fans are direct driven centrifugal fan
roof ventilators. The ventilators are equipped with gravity dampers that open when the fan

|operates and close when the fan is shut down.
!

Electric Unit Heaters
i

-

The electric unit heaters are single-stage or two-stage fin tubular type. He electric unit
; I heaters are UL-listed and meet the requirements of UL 1025 (Reference 26) and the National

I Electric Code (Reference 28).

Shutoff, Control, Balancing, and Backdraft Dampers
& ce mled t

Multiblade, two-positionkhutoff dampers are parallel-blade type. Multiblade, control and )
balancing dampers are opposed-blade type. Backdraft dampers are provided to prevent |
backflow through shut down fans and to relieve pressure from the service module and diesel '

generator building. Dampers meet the performance requirements of ANSI /AMCA 500
1 (Reference 14).

Fire Dampers
7

Fire dampers are provided at duct penetrations through fire barriers to maintain the fire
resistance ratings of the barriers. He fire dampers meet the design and installation
requirements of UL 555 (Reference 15).

Ductwork and Accessories

Ductwork, duct supports and accessories are constructed of galvanized steel. Ductwork
subject to fan shutoff pressure is structurally designed for fan shutoff pressures. Ductwork,
supports and accessories meet the design and construction requirements of SMACNA High

| Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC Duct
Construction Standards - Metal and Flexible (Reference 17).
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9. Auxillary Systems

Cooling Colts

ne chilled water cooling coils are counterflow, finned tubular type. The cooling coils are
designed and rated in accordance with ASHRAE 33 (Reference 11) and ANSI /ARI 410
(Reference 12).

Heating Coils

He hot water heating coils are counterflow, finned tubular type. The heating coils are
designed and rated in accordance with ASHRAE 33 (Reference 11) and ANSI /ARI 410
(Reference 12).

Humidifier

The humidifier is a packaged electric steam generator typ: which coaverts water to steam and
distributes it through the air handling system. He humidifier is designed and rated in
accordance with ARI 620 (Reference 13).

Shutoff, Control and Balancing Dampers

Multiblade, two position $ponesbesilf qw Sotoff dampers are parallel-blade type. Multiblade, control and
balancing dampers are opposed-blade type. Air handling unit and fan shutoff dampers are
designed for maximum fan static pressure at shutoff flow. Darnpers meet the performance

I requirements of ANSI /AMCA 500 (Reference 14).

Fire Dampers

Fire dampers are provided at duct penetrations through fire barriers to maintain the fire
resistance ratings of the barriers. The fire dampers meet the design and installation
requirements of UL 555 (Reference 15).

Ductwork and Accessories

Ductwork, duct supports and accessories are constructed of galvanized steel. Ductwork
subject to fan shutoff pressure is structurally designed for fan shutoff pressures. Ductwork,
supports and accessories meet the design and construction requirements of SMACNA High

1 Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC Duct
Construction Standards - Metal and Flexible (Reference 17).

9.4.11.2.3 System Operation

Normal Plant Operation

During normal operation, one supply air handling unit and one exhaust fan operate
continuously to maintain suitable temperatures in the health physics and hot machine shop
areas of the annex building. The supply air flow is automatically modulated to maintain a
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December 20,1996 9.4 68 T Westinghouse



,

1

FAX to DIANE JACKSON
i

i

RESPONSE FOR OPEN ITEM 3122 (10.4.9.1.2) )
i

January 15,1997 1
i

Westinghouse has reconsidered identifying startup feedwater as a DID system in the SSAR.
Consistent with the editorial convention for other systems with DID functions throughout the SSAR,
Westinghouse will not explicitly identify stanup feedwater as a DID system. Note that the DID
functions of the startup feedwater system an included in SSAR subsection 10.4.9.1.2. They are also i

included in the Certified Design Material GTAAC) subsection 2.4.1.

Jim Winters

,

cc: Lindgren
McIntyre
Ren Vijuk
Cummins

*

McDermott
Nydes
Haag

'
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9A. Fire Protection Analysis Auxiliary Systems I

,

of emergency lighting in locations where these actions are performed and along the access and
egress routes thereto.

Emergency Communications

The safe shutdown evaluations consider the need for and availability of emergency
communications within the plant following a fire.

9A.2.7.2 Safe Shutdown Methodology
1

| ne safe shutdown process, the systems used, and the functional requirements for safe
shutdown are described in Section 7.4. As noted above, only safety-related equipment is

I utilized for safe shutdown. A description of this equipment is provided in the applicable
sections.

| Table 9A-2 lists the safety-related components used for safe shutdown and their associated
electrical divisions. Each fire area is reviewed to identify the potential scope of fire damage

I and to verify that the capability to achieve and maintain safe shutdown is preserved.

The shutdown process uses controls located in the main control room. In the event of a fire -
in the main control room, controls located at the remote shutdown workstation are used.

I

9A.3 Fire Protection Analysis Results g 4 A pkpletp/5 FIywe L Z-Z

The fire protection analysis is conducted for the following primary plant structure .

INuclear island.

Turbine building ie

Annex buildingI *

Radwaste building*

Diesel generator building j=

i Table 9A 3 identifies the type and quantity of combustible materials in each fire area of the
primary plan: structures and indicates the equivalent fire duration. Fire detection and

I suppression features are also summarized in Table 9A-3.

Openings through fire barriers for pipe, conduit, and cable trays are sealed or closed to
provide a fire resistance rating at least equal to that of the fire barrier itself. Penetration
designs conform to the guidelines of BTP CMEB 9.5-1. Fire barrier penetration openings for |

ventilation are protected by fire dampers having a rating equivalent to that of the fire barrier.
I For 1-hour rated fire barriers, fire dampers are not required since the duct itself is an adequate

I barrier, ne protection of door openings conforms to the guidelines of BTP CMEB 9.5-1.

I Structural steel fireproofing is provided as described in subsection 9.5.1.2.1.1.

Revision: 8
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FAX to TED QUAY
,

January 16,1997

| - i

| CC: Bill Huffman ;

| D.iane Jackson
'

| Tom Kenyon
l Joe Sebrosky
; John Butler -

1 Cindy Haag !
iDon Lindgren

Robin 14ydes
Brian McIntyre !

.
As I believe you requested, this is a reminder list of the Open Items where we have documented the

| difference between "W Status" and "NRC Status". In all cases, we believe the next action is at NRC

| and await your definitization of a Westinghouse action or your direction to change the "NRC Status" i

to something other than " Action W".

Open Item Number Westinghouse Submittal Request for Status Change
|

4 (RAI 410.262) 9/10/% 1/9/97 |
-

| 21 (RAI 471.24) 5/20/% 1/9/97
,

.

6

'

; 30 (RAI 952.99) 5/13/% 1/13/97

| 12/17/% - repeat

37 (RAI 260,74) 4/22/% 1/14/97

123 (M3.6.1-2) 4/30/% 1/15/97

|

|

.

|

| Thanks for your help.
|

| *

4

Jim Winters

- - _ , . . -.
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9. Auxillary Systems

!
|

draft dampers are provided at each mobile system connection to prevent blowback through
the equipment in the event of exhaust system trip.

9.4.8.2.2 Component Description

The radwaste building HVAC system is comprised of the following major components. These
components are located in the non-seismic radwaste building.

Supply Air Handling Units

Each air handling unit consists of a plenum section, a low efficiency filter bank, a high
efficiency filter bank, a hot water heating coil, a chilled water cooling coil bank, and a supply
fan with automatic inlet vanes.

Supply and Exhaust Air Fans

The supply and exhaust fans are centrifugal type, single width single inlet (SWSI) or double
width double inlet (DWDI), with high efficiency wheels and backward inclined blades to
produce non-overloading horsepower characteristics. The fans are designed and rated in
accordr.ce with ANSUAMCA 210 (Reference 4), ANSUAMCA 211 (Reference 5), and -

1 ANSI /AMCA 300 (Reference 6).

( Low Efficiency Filters and High Efficiency Filters i

The low efficiency filters and high efficiency filters have a rated dust spot efficiency based
i on ASHRAE 52 (Reference 7). The filters meet UL 900 (Reference 8) Class I construction ,

criteria.
!

Hot Water Unit Heaters

The hot water unit heaters consist of a fan section and hot water heating coil section factory
assembled as a complete and integral unit. The unit heaters are either horizontal discharge
or vertical downblast type. The coil ratings are in accordance with ANSUARI 410
(Referenc: 12). I

Cooling Coils

The chilled water cooling coils are counterflow, finned tubular type. The cooling coils are
designed and rated in accordance with ASHRAE 33 (Reference 11) and ANSI /ARI 410 '

(Reference 12).

Th L*sl'M '* I' * " f''''d&# * hY'I 4'* ''J Y"" * 7'
Heating Coils y p,wi (m w ch. sp uh o ~*dd*G $ U cad-J

The hot water heating coils are counterflow, finned tubular thThe heating coils are
designed and rated in accordance with ASHRAE 33 (Reference 11) and ANSUARI 410
(Reference 12).

l
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9. Auxillary Systerns

Cooling Coils

i
| The chilled water cooling coils are counterflow, finned tubular type. The cooling coils are
j designed and rated in accordance with ASHRAE 33 (Reference 11) and ANSUARI 410

(Reference 12).

Heating Coils
|

| 'Ihe hot water heating coils are counterflow, finned tubular type The heating coils are
| designed and rated in accordance with ASHRAE 33 (Refere 11) and ANSUARI 410

(Reference 12). g, y g ,,, j ,,. g 4,.,/ f.,, os jf.,,

Humidifier dmus n pmi (~ u d.~/e 4. ~d"f M A"!
|

The humidifier is a packaged electric steam generator type which convens water to steam and
; distributes it through the air handling system. The humidifier is designed and rated in
i accordance with ARI 620 (Reference 13).

l

| Shutoff, Control and Balancing Dampers
|

|
| Multiblade, two' position shutoff dampers are paralle!-blade type. Multiblade, control and '

balancing dampers are opposed-blade type. Air handling unit and fan shutoff dampers are
designed for maximum fan static pressure at shutoff flow. Dampers meet the performance

I requirements of ANSI /AMCA 500 (Reference 14).

Fire Dampers
i

Fire dampers are provided at duct penetrations through fire barriers to maintain the fire
resistance ratings of the baniers. The fire dampers meet the design and installation
requirements of UL 555 (Reference 15).

Ductwork and Accessories

Ductwork, duct suppons and accessories are constructed of galvanized steel. Ductwork
subject to fan shutoff pressure is structurally designed for fan shutoff pressures. Ductwork,

| supports and accessories meet the design and construction requirements of SMACNA High
I Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC Duct'

Construction Standards - Metal and Flexible (Reference 17).
!

| 9.4.11.2.3 System Operation

& mal Plant Operation

During normal operation, one supply air handling unit and one exhaust fan operate
continuously to maintain suitable temperatures in the health physics and hot machine shop
areas of the annex building. The supply air flow is automatically modulated to maintain a

Revision: 10
December 20,1996 9.4 68 3 Westinghouse
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5. Reactor Coolant System and Connected Systerns

w_

5.2.4.4 Inspection Intervals

inspection intervals are established as defined in Subarticles IWA-2400 and IWB-2400 of
The AShiE 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 in-service |

examinations be perfonned during nonnal plant outages such as refueling shutdowns or
)maintenance shutdowns occuiTing during the inspection interval. |

|
5.2.4.5 Examination Categories and Requirements

i

The examination categories and requirements are established according to
Subarticle IWB-2500 and Table IWB-2500-1 of the ash 1E Code, Section XI. The |
preservice examinations comply with IWB-2200.

5.2.4.6 Evaluation of Examination 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 ash 1E 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 ash 1E Code,
Section XI. These system pressure tests are included in the design transients defined in
Subsection 3.v.l. 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 caolant 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 die use of 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 components used for leak detection is generally detennined by the
requirements and functions of the system in which it is located. There 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
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/eactor coolant pressure boundary leakage is classified as either idenhfied 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 |

| Leakage into auxiliary systemr and secondary systems (intersystem leakage) (This=

I 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
I in the evaluation of the reactor coolant inventory balance.)

|
Other leakage is unidentified leakage.

|
|
1

5.2.5.1 Collection and Monitoring of Identified 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. ;tfie liquid level in the reactor coolant
drain tank and total flow pumped out of the mac r coolant drain tank are used to calculate
the identified leakage rate. These parameters e available in the main control room. The
reactor coolant drain tank pumps, and senso are part'of the liquid radwaste system. Tin
following sections outline the various sourc of identified leakage other than intersystem

*E '' p,, Q p 7,.f & h U s W |
f

5.2.5.1.1 Valve Stem Leakoff Collection

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 seat leak pipe provides an indication and high temperature alarm signal in
the main control mom indicating the possibility of a reactor pressure vessel head seal leak.
The temperature detector and drain line downstream of the isolation valve are part of the
liquid radwaste system.

I 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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5. Reactor Coolant System and Connected Systems

| Leakage from other flanges is discussed in subsection 5.2.5.3. Collection and Monitoring |
of Unid?ntified Leakage. '

5.2.5.1.3 Pressurizer Safety Relier Valves

Temperature is sensed downstream of each pressurizer safety relief valve by a resistance
temperature detector on the discharge piping upstream of the rupture disc. High
temperature indications (alarms in the main contml room) identify a reduction of coolant
inventory as a result of ser. leakage through a pressmizer safety valve. These detectors are
part of the reactor coolant system. This leakage is drained to the reactor coolant drain
tank during nonnal plant operation and vented to containment atmosphere during accident
conditions that rupture the disc. Thit 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.

Y
H., perSMb 'gS"5.2.5.2 intersystem Leakage Detection G M #

/

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 )
land their detection methods are considered. f uxiliary systems connected to the reactor |

coolant pressure boundary incorporate design and administrative pmvisions that limit I

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 inbrsystem LOCA discussion in
subsection 1.9.5.1.

|

|

'
\

|

Revision: 10
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5. Reactor Coolant System and Connected Systems !
l. _ _

l
5.2.5.2.1 Steam Generator Tubes

An imponant potential identified leakage path for reactor coolant is through the steam |
generator tubes into the secondary side of the steam generator. Identified leakage from the {
steam generator primary side is detected by one, or a combination, of the following: )

|
High condenser air removal discharge radioactivity, as monitored and alanned by the*

turbine island vent discharge radiation monitor

Steam generator se'condary side radioactivity, as monitored and alarmed by the steam |
*

generator blowdown radiation monitor

Secondary side radioactivity, as monitered and alarmed by the main steam line*

radiation monitors

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.
.

5.2.5.2.2 Component Cooling Water System

Leakage from the reactor coolant system to the component cooling water system is
detected by the component cooling water system radiation monitor, by increasing surge
tank level, F; high flow downstream of selected components, or by some combination of
the prece';ng. Refer to Section 11.5, Radiation Monitoring, and subsection 9.2.2,
Componcat Cooling Water System. pf

,/y (.M5.2.5.3 Collection and Monitoring of Unidentified Leakage
e,

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 the 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,
and reactor vessel head vent, which are flanged. During normal operation, variations in
airbome radioactivity, containment pressure, temperature, or specific humidity above the

Revision: 10
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1

nonnal level signify a possible increase in unidentified leakage rates and alert die plant
operators that corrective act!on may be required. Similarly, increases in containment sump
level signify an increase in unidentified leakage. The following sections outline die
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 ,,go,,4 le d

Q&f %<&< IM
A leak in the primary system would result in reactor coolant owing into the containment
sump. Leakage is indicated by an increase in the sump evel. The containment sump
level is monitored by two seismic Category I level sensors. The level sensors are powered
from a safety-related Class IE electrical sourte. .These sensors remain functional when
subjected to a safe shutdown eanhquake in confonnance with the guidance in Regulatory
Guide 1.45. The containment sump level and smnp total flow sensors located on die
discharge of the sump pump are part 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 contml system (PLS) pmvides an alarm in the main control mom 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 algorithm subtracts the identified leakage directed to the sump.

jT ufup pes & 2 -I Fef Op/d/ b.34 l '/(
7ile 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 setpoint, one of the sump pumps
automatically stans to pump the accumulated liquid to the waste holdup tanks in the liquid
radwaste system. The sump dischaq;e flow is integrated and available for display in the
contml room ,, 9 r(p ,,6 7,f)R.yJ g W 4 #
Pmcedures 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,*

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 I

l

Review records for maintenance operations which may have discharged water into the I
=

contamment. I

l
J

5.2.5.3.2 Reactor Coolant System Inventory Balance

Reactor coolant system inventory monitoring provides an indication of system leakage.
Net level change in the pressurizer is indicative of system leakage. Monitoring net

|
makeup fmm the chemical and volume control system and net collected leakage provides
an important method of obtaining information to establish 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 detennination of both the type and magnitude of
leakage. Steady-state operation is required to perform 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 inv&cs
isolating the systems connected to the reactor coolant system. System inventuy is
determined by observing the level in the pressurizer. Compensation is pmvided for
changes in plant conditions which affect water density. The change in the inventory
determines the total reactor coolant system leak rate. Identified leakages ait monitored'

(using the reactor coolant drain tank) to calculate a 1[akage rate and by mon > ing the
intersystem leakage. The unidentified leakage rate is then calculated by subtrach the
identified leakage rate from the total reactor coolant system leakage rate.

Since the pressurizer inventory is contmiled during nonnal plant operation through the
level control system, the level in the pressurizer will be reasonably constant even if
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.

Changes in the reactor coolant system mass inventory are a result of changes in liquid
density. Liquid density is a stmng 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 ,,,,,,.4
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5. Reactor Coolant System and Connected Systems
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The inventory balance calculation is done by the data display and pmcessing 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 eventz at
do not require plant shutdown. g g,W

5.2.5J.3 Containment Atmosphere Radioactivity Monitor

Leakage from the reactor coolant pressure boundary will result in an increase in the
radioactivity levels inside containment. The 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/Fa concentration monitors
indicate radiation concentrations in the containment atmosphere.

The gas channel can respond rapidly to reactor coolant pmssure boundary leakage. Nn 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 /Fa and the power level, reactorn
coolant pressure boundary leakage can be estimated.

pouW lo d $2>pfhf (wi!c [W
The Nn/F, nonitoring s n 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 pmvided following seismic events that do
not require plant shutdown is provided by the seismic Category I classification. Safety.
related Class IE power is not mquired since loss of power to the radiation monitor is not
consistent with continuing operation following an earthquake. 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-temi leakage (from sampling losses, collected leakoffs, and
unidentified leakage to the contairunent) from the reactor coo! ant 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 incmases are well within the sensitivity of the Nn/Famonitor capabilities.

Radioactivity concentration indication and alanns for loss of sample flow, high radiation,
and loss of indication are provided. 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 contairunent pressure, temperature,
and humidity, values available to the operator through the plant control system.

Revision: 10
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5. Reactor Coolant System and Connected Systems

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 j
System.

The contairunent average temperature is monitored using temperature instrumentation at
the inlet tt the containment fan cooler as an indication of increased leakage or a high
energy line break. This instrumentation as well as temperature instruments within specific
areas hcluding 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 compartment area temperatures can assist in identifying the location of the leak.

!

Containment humidity is monitored using tempe'rature-compensated humidity detectors !
which determine 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 monitors 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 function. Therefore, the single failure
criterion does not apply and there is no requirement for a neclear 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. The containment sump level
monitors are 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).

pie.,8gEspid/ b'2*bb"[
* * * " "

y

c 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 conformance with regulatory
guidance.
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5.2.5.6 Instrumentation Applications

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
contairunent sump level, containment aunosphere radioactivity, reactor coolant system
inventory balance, and the flow measurements are provided as gallon per minute leakage
equivalent.

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 wacr surge tank level CCS Both

$. pos,% 9 k 0)"I"Wh"*E' I's

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 instrument requirements.

|

|
|
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FAX to TED QUAY '

January 17, 1997

CC: Sharon, please make copies for: Bill Huffman
Diane Jackson
Tom Kenyon |
Joe Sebrosky

John Butler
Cindy Haag
Don Lindgren
Robin Nydes
Brian McIntyre

As I believe you requested, this is a reminder list of the Open Items where we have documented the
difference between "W Status" and "NRC Status". In all cases, we believe the next action is at NRC
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 j
i

4 (RAI 410.262) 9/10/% 1/9/97 |

21 (RAI 471.24) 5/20/% 1/9/97 |

30 (RAI 952.99) 5/13/% 1/13/97
12/17/% - repeat

37 (RAI 260.74) 4/22/% 1/14/97 1

123 (M3.6.1-2) 4/30/% 1/15/97

134 (M3.11-1) 2/29/% 1/16/97
6/19/% - more |

Thanks for your help.

|

| ~

~

P
Jim Winters
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FAX to TED QUAY
3

January 17,1997' CC:
Sharon, please make copies for: (
Don Lindgren Diane Jackson

\

i Robin Nydes Tom Kenyon

Dick Miller \

Brian McIntyre

OPEN ITEM #135 (M3.11-2)
In my quest to make sure we have pr
researching open items from the oldestovided NRC with everything you need tdocumentation related to Open Item #13on. Attached are copies of some of the r lo prepare an FSER, I amcontained in SSAR Appendix 3D

5 M3.11-2). The balance of the rel. We pro (vided a revision to Appendix D of the SSArevision to SSAR subsection 3.11 on J29.1996, and believed it was acceptabl
e evant

evant information is
e. We discussed this topic with N

this item (#135) and we request hopen items on environmental qualificatiune 19,1996 (over 6 months ago). RC and made a furtherR on February
I

t at NRC provide a definitiveon, our records show no outstanding We iAlthough we have otherdirection to change the status of this i
tem. We recommend " Action N " action for Westinghouse or providest nghouse action on

,

A*
! Thank you..

,

Jim Winters ,

412-374-5290

i i
|

| |
t

-

l

- - - - - ,



h :
AP600 Open Item Tracking System Database: Executive Summary Date: 1/17/97
Selection: [ item no] between 135 And 135 Sorted by Item 0

Iwm DSER Secnonf Tule/Descnptice Resp (W) NRC

No Branch Quesnan Type Detail Status Engineer Status Status Im No 1 Dze

335 NRR/SPLB 3.11 MTG-OI Mdler Oosed Action W

513 tl'-2(E'QUIPMENTQUALIFICATION) ''
~ ~ ~~~ ~

The response to Q270 3 proposed a revision to the SSAR to clanfy the meers of Scanon 311.2.1. If it is the intent of Westmglumise to curnpfy wnh tlw
reqsarenrnts of 10 CFR 504911e first sentena of the second paragraph of Subsecnon 3.11.2.1 shmid be changed and made to be consistent with the

f058*5} _s_ated in 10y 50.49 (f). _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ . _ _ _ _ _ _ _ _ .
_ _ . _ _ _ _ _

t

I 'esoldNRC does nok accept analyds akmeIor hafying equipment undh 10 CFR5)AU WedinM'wdl revise to rndA tEs clear (hdifu$ sumR
of eqinpmenn in nukt envuonment
is normally not part of 311 review.
Acnon W (ger NRC)- Revise SSAR.

'

| Closed - SSAR Appendix 3D. Revision 5. addresses the intent of Westinghouse not to quahfy by analysis alone. De Revisism 8 of SSAR subsection _ _ _ _311.2.1 includes appropnate changes. , , _ _ _ _ _ _ _ _ _ _
_ _ _ . _ _ _ _ __ _ _ _ _ __

Page: 1 Total Records: I
.

_ _ . _ _ . _ _ . . _ - _ . . _ . - _ _ _ _ _ _ . _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ - _ _ - _ _ _
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3. Design of Stmetures, Components, Equipment and Systems

i

Nonactive mechanical equipment whose only safety function is stmetural integrity is designed '

according to ASME Code guidelines. The accident and post-accident environmental effects
are considered in the design of such structural components as pump casings and valve bodies.

| The environmental qualification program is restricted to evaluating the design of critical
nonmetallic,subcomponents of active devices in a harsh environment, where failure results in
loss of the active component.

3.11.1.3 Equipment Operability Times

For the AP600 Class IE electrical and active mechanical equipment, post-accident operability
times are shown in Table 3D.4-2 in Appendix 3D.

I Specific information for each device qualified as part of the IEEE 323-1974 qualification
1 program is contained in the appropriate equipment qualification data package.

1

ne active mechanical component is qualified for+ operability as discussed in Section 3.10, |
using test, analysis, or a combination of tests and analyses. This operability program, )
combined with the qualification of the electrical appurtenances (for example, valve operators) l
discussed in the appropriate equipment qualification data packages, demonstrates qualification.

'

3.11.1.4 Standard Review Plan Evaluation
'

A discussion of the Standard Review Plan requirements in regard to environmental
qualification of mechanical equipment is provided in subsection 1.9.2.

3.11.2 Qualification Tests and Analysis

3.11.2.1 Environmental Qualification of Electrical Equipment

ne AP600 approach for environmental qualification of Class IE equipment is outlined in
Appendix 3D. This methodology is developed based on the guidelines provided in

1 IEEE 323-1974 (Reference 1), and 344-1987 (Reference 2).

l Qualification for equipment in a harsh environment is based on type testing or testing and
I analysis. Analysis may be used to determme significant aging mechanisms in mild
I envuonment applications. Type testing includes thermal and mechanical aging, radiation, and

exposure to extremes of environmental, seismic, and vibration effects. Type testing is done
with representative samples of the production line equipment according to the sequence

I iWad in IEEE 323-1974 to the specified service conditions, including margm. The testing
takes into account normal and abnormal plant operation and design basis accident and post-

I design basis accident operations, as required.

When reliable data and proven analytical methods are available, environmental qualification
may be based on analysis supported by pamal type test data. His method includes
justification of the methods, theories, and assumptions used (that is, mathematical or logical
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3. Design of Structures, Components, Equipinent and Systems

J
i

I

proof based on actual test data) that the equipment meets or exceeds its specified performance,

when subjected to normal, abnormal, and design basis accident environmental conditions.'

Regulatory guides providing guidance for meeting the requirements of 10CFR50, Appendix A, i

General Design Criteria 1, 4, 23, and 50; Appendix B, Criterion III to 10CFR50 and I

10CFR50 49, include Regulatory Guide 1.89, Regulatory Guide 1.30, Regulatory Guide 1.63,
Regulatory Guide 1.73, Regulatory Guide 1.100, and Regulatory Guide 1.131. The
maintenance surveillance program follows the guidance of Regulatory Guide 1.33.

Additional information regarding conformance with each of these e.gulatory guides is given ,

in Section 1.9. !

3.11.2.2 Environmental Qualification of Mechanical Equipment

I AP600 mechanical components identified in Table 3.11-1 are qualified by design to perform
I their required functions under the appropriate environmental effects of normal, abnormal,

accident, and post-accident conditions as required by General Design Criterion 4 and discussed
in Appendix 3D. For mild environments, the area conditions do not change as a result of an'

I accident. 'Ihere are no degrading environmental effects that lead to common mode failure of
I equipment in mild environments. Mechanical equipment located in harsh environments! zones,

is designed to perform under the appropriate environmental conditions.

1 For mechanical equipment, there are two categories of components:

Active equipment - equipment that performs a mechanical motion as part of its safety- ;*

related function.

'Ihe program for environmental qualification of active mechanical components is based on a
l combination of design, test, and analysis of critical sub-components, which is supported by

maintenance and surveillance programs.

Nonactive equipment - equipment whose only safety-related function is structural*

integrity. Nonactive components are designed for structuralintegrity according to ASME
Code, Section III, as discussed in Section 3.9.

I

l 3.11.3 Loss of Ventilation

'Ibe abnormal environmental conditions shown on Tables 3D.5-3 and 3D.5-4 reflect
anticipated maximum conditions based on loss of normal ventilation systems.

Normal containment heat removal is provided by the nonsafety-related containment air
recirculation cooling system. If this system is out of service for an extended period of time,
the passive contamment cooling system may be initiated to maintain the temperature and

I pressure below the limits noted. Environmentally qualified equipment located in containment
I performs its functions under these conditions until the normal contamment cooling sy:;en is

restored.

Revision: 8
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9A. Fire Protection Analys3 Auxiliary Systems

I
i

Any damage which the fire is capable of causing is assumed to occur immediately. No credit
is taken for proper operation of equipment or proper positioning of valves which are not i

protected from the effects of a postulated fire.

Zone of Influence

I A postulated fire does not exceed the boundary of the fire area. For fire areas outside the
|

I main control room, remote shutdown workstation, and containment fire areas, all equipment !

I in any one fire area is assumed to be rendered inoperable oy the fire and re-entry into the fire
,

I area for repairs and operator actions is assumed to be impossible. However, no credit is taken i
for complete fhe damage in cases in which complete damage is beneficial and partial damage l

I is not. Chases for electrical cables, piping or ducts that pass through the fire area but are
I separated from it by 3-hour fire barriers are outside the zone of influence for that fire area. i

1

1 Inside the containment fire area, potential fire damage is evaluated by fire zone. All
I equipment in any one fire zone is assumed to be rendered inoperable by the fire unless the
I fire protection analysis demonstrates otherwise. Class IE electrical cables that are located in
I or pass through the fire zone but are separated from it by a 3-hour fire banier are outside the I

I zone of influence for that fire zone.

Independence of Affected Fire Areas

i Only systems, components, and circuits free of fire damage are credited for achieving safe
I shutdown for a given fire. Systems, components, and circuits outside the zone of influence
I are considered free of fire damage if the effects of the fire do not prevent them from
I performing their required safe shutdown functions.

Event Assumptions
|

Plant accidents and severe natural phenomena are not assumed to occur concurrently with a
postulated fire. Furthermore, a concurrent single active component failure (independent of the

fire) is not assumed.

Offsite Power

i A loss of offsite power is assumed concurrent with the postulated fire only when the safe
I shutdown evaluation indicates the fire could initiate the loss of offsite power.

I Availability of Nonsafety Related Systems
i

I Only safety-related components and systems are assumed to be available to perform safe
I shutdown functions. (This is more stringent than required by BTP CMEB 9.5-1.j) Fire
I protection and smoke control systems are assumed to function as designe Atect and
I mitigate the effects of the fire. -

C'g,,- e..A f a,-= ee y , & si.la sLAa 'Mb a u dd b N **'8' "''
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(sl u d'* udEI '**'h '
l If offsite power is available, nonsafety-related tems are assumed to cont ue to operate if
I a more conservative evaluation would result. The safe shutdown evaluation 2: ::=ida the
I possibility that the operator may initiate safe shutdown using available nonsafety-related
I systems and that, should the fire later cause those systems to fail, safety-related systems may
I be automatically or manually actuated to continue the safe shutdown process.

1

Process Monitoring

Direct process signals are provided to monitor the shutdown process and to assist in
determining proper actions for operation of the shutdown methods.

Manual Operation

One of the required manual actions to achieve plant shutdown for a postulated fire event in ;
'

I a fire area is to scram the reactor.

Manual actions by operations personnel include manipulation of equipment located anywhere l
outside the fire area, if accessibility and staffing levels permit such actions. Entry into the i

fire area for repairs or operator actions is assumed to be impossible.

I Although the typical shutdown sequence does not require manual actions by the operator, fire i

i damage may not be sufficient in many cases to trip the plant. The operator may take .
I appropriate actions to expedite an orderly shutdown. These actions are performed in the main
I control room. If the fire occurs in the main control room, these actions are performed at the

I remote shutdown workstation
i

High Low Pressure Interfaces

I NRC Generic Letter 81-12 (Reference 3) requests the identification and evaluation of the
interfaces between the high pressure reactor coolant system and low pressure systems such as
the normal residual heat removal system. Typically, these high-low pressure interfaces contain

I two redundant and independent remotely-operated valves in series. These two valves and their
m!M cableimay be subject to a single fire. This fire may potentially cause the two

I valves to open, resulting in a fire-initiated loss-of<oolant accident (LOCA) through the high-
low pressure system interface. Electrically controlled valves which provide such an interface i

are identified. 'Ihese interface valves are considered to be required for safe shutdown.

nel nd pewsrw
Spurious Actuation of Equipment

Fire-caused damage is assumed to be capable of resulting in the following types of circuit
faults: hot shorts, open circuits, and shorts to ground. Spurious actuation of components
caused by these circuit faults are evaluated. Components are assumed to be energized or de-
energized by one or more of the above circuit faults. For example, valves are assumed to fail .

|open or closed; pumps are assumed to fail running or not running; electrical distribution
| breakers could fail open or closed. For three-phase ac circuits, the probability of getting a hot

short on all three phases in the proper sequence to cause spurious operation of a motor is

Revision: 8
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fire protection system in fire areas containing those components. This subject is further
discussed in Section 3,4.

Drain systems in the radiological controlled area of the nuclear island Annex Building and
Radwaste Guilding drain to fire zones in the nuclear island where there are no safe shutdown
components. Fires in these zones due to potential combustible liquid transport by the drains
do not affect safe shutdown.

There is no drain path which could drain combustible liquids to the fire areas in the electrical
portion of the nuclear island.

For mechanical equipment fire areas in the nonradioactive auxiliary building, fires caused by
potential transport of combustible liquid through the drain system are included in the fire
hazards analysis.

9A.3.1.1 Containment / Shield Building

This building comprises one fire crea - 1000 AF 01. This fire area includes the areas inside
containment as well as the valve room for the passive containment cooling system (PCS), the
middle annulus, the upper annulus, and the operating deck staging area outside containment.

The fire protection and the safe shutdown analysis for the containment identifies the location
and the separation of the safe shutdown components located inside the containment. The safe

I shutdown components located inside the containment are primarily q;M " " the
passive core cooling system (PXS), the reactor coolant system (RCS), e steam generator
system (SGS), and containment isolation. c er 8M3 0

For this evaluation, the containment shield building is duided into the following fire zones.
These zones are based on the location of the safe shutdown components including termination )

| boxes -- '" hh the containment Class IE electrical penetrations and the primary cable j

routing pathwa that distribute the Class IE power and instrumentation and control cabling
'

to the safe sh down components.

h

|

|

l
!

Revision: 11

W WestinghouseFebruary 28,1997 9A-10



O

- n
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a

Safe Shutdown Evaluation

Table 9A-2 identifies the safe shutdown components located in this fire zone. This
compartment is physically separated from other fire zones by structural barriers such that a
fire does not propagate to or from this fire zone.

[i;e.lo)ui h>
The quantity of combustib materials in this fire zone is very low, consisting primarily of

I cable insulation zu. =,. 9 the instrumentation in this zone. Although it is unlikely that
all of the components would be damaged, a fire in this fire zone is conservatively assumed
to disable all of the above instrumentation. Over-temperature AT and over-power AT
instmmentation located in other fire zones is sufficient to perform the applicable functions to
achieve and maintain safe shutdown.

9A.3.1.1.2 Fire Zone 1100 AF 11204

This fire zone is comprised of the following room (s):

Room No.
11104 Reactor coolant drain tank room
i1204 Vertical access area

.

Safe Shutdown Evaluation

Table 9A-2 lists the safe shutdown components contained in this fire zone. This fire zone is
physically separated from other fire zones (except i100 AF 11300B) by structural barriers or
labyrinths such that a fire does not propagate to or from this fire zone.

feeIa M lo
ne quantity of combusti aterials in this fire zone is very low, consisting primarily of

I cable insulation ==ir it. the instrumentation in this zone. Although it is unlikely that
all of the components would be damaged, a fire in this fire zone is conservatively assumed
to disable the passive core cooling system containment floodup level and reactor coolant
system hot leg instrumentation. The redundant reactor coolant system hot leg instrumentation
located in 1100 AF 11206 and passive core cooling system floodup level instrumentation
located in 1100 AF 11105 are sufficient to perform the applicable functions to achieve and
maintain safe shutdown.

9A.3.1.1.3 Fire Zone 1100 AF 11206

This fire zone is comprised of the following room (s):

Room No.
112 % Passive core cooling system valve / accumulator room A

!
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' 9A. Fire Protection Analysis Auxiliary Systems

Safe Shutdown Evaluation

Table 9A-2 lists the safe shutdown components contained in this fire zone.
This compartment is physically separated from other fire zones by stmetural barriers such
that a fire does not propagate to or from this fire zone.

cetehd h
The quantity of comb tible materials in this fire zone is very low, consisting primarily of

I cable insulation =MM hh the valves located in this fire zone. A fire in this fire zone
is conservatively assumed to disable control of all of the valves and instmmentation in this
fire zone. The passive core cooling system safe shutdown components located in fire zones
1100 AF 11207 and liOO AF ll300B are redundant to those in this fire zone, and are
sufficient to perform applicable functions to achieve and maintain safe shutdown. The spent
fuel pool cooling system containment isolation valve located outside the containment fire area
is redundant to the containment isolation valve inside containment in this fire zone and is
sufficient to maintain containment integrity.

Redundant reactor coolant hot leg instruments in fire zone i100 AF i1204 provide the
operator with information required to take corrective action during reduced inventory
operation.

9A.3.1.1.4 Fire Zone 1100 AF 11207

This fire zone is comprised of the following room (s):

Room No.
I1207 Passive core cooling system valve / accumulator room B

Safe Shutdown Evaluation

Table 9A-2 lists the safe shutdown components located in this fire zone. This zone is
physically separated from other fire zones by structural barriers such that a fire does not
propagate to or from this fire zone. In the case of adjacent fire zone 1100 AF 11208, the
accumulator vessel prevents a fire that originates in one zone from propagating to ad
damaging safe shutdown components located in the other fire zone.

c (ute d -t1>
The quantity of combustible 1iiaterials in this fire zone is very low, consisting primarily of

I cable insulation --" # "h the valves in this fire zone. Although it is unlikely that more
than one valve would be damaged, a fire in this fire zone is conservatively assumed to disable
control of all of the valves. The passive core cooling system safe shutdown components
located in fire zone 1100 AF 112% and 1100 AF ll300A are redundant to those in this fire
zone, and are sufficient to perform applicable functions to achieve and maintain safe
shutdown.

l
|

I
f |
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3 9A. Fire Protection Analysis Acxiliary Systems

9A.3.1.1.5 Fire Zone 1100 AF 11208

This fire zone is comprised of the following room (s):

Room No.
11208 Normal residual heat removal valve room

Safe Shutdown Evaluation

Table 9A-2 lists the . cafe shutdown components located in this zone. This fire zone is
physically separated from other fire zones by structural barriers such that a fire does not
propagate to or from this fire zone. Physical separation from fire zone 1100 AF 11207 is
provided by the accumulator vessel as described above.

, , ekh d +v

The quantity of combustible rnaterials in this fire zone is very low, consisting primarily of
I cable insulation :~:d:::d dh the valves in this zone. Although it is unlikely that more

than one valve would be damaged, a fire in this fire zone is conservatively assumed to disable
control of all of the valves. During normal power operation, power to the hot leg suction ;

isolation valves is locked out to protect the high-low pressure interface between the reactor
coolant system and the normal residual heat removal such that they will be unaffected by the i

fire in maintaining the reactor coolant pressure boundary. The normal residual heat removal' |
containment isolation valve, located outside the containment fire area, is redundant to the faur '

containment isolation valves in this zone and is sufficient to maintain containment and reactor
coolan' pressure boundary integrity.

9A.3.1.1.6 Fire Zone 1100 AF 11209

This fire zone is comprised of the following room (s):

Room No.
I1209 Chemical and volume control system room

Safe Shutdown Evaluation

'Ihere are no safe shutdown components in this fire zone. No safe shutdown evaluation is
required.

9A.3.1.1.7 Fire Zone 1100 AF 11300A

This fire zone is comprised of the following room (s):

Room No.
I1300 Maintenance floor (southeast quadrant)
I1400 Maintenance floor mezzanine

Revision: 11
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|

Safe Shutdown Evaluation

Table 9A-2 lists the safe shutdown components located in this fire zone. |
The quantity and arrangement of combustible materials in this fire zone are such that a
fire which damages safe shutdown components in this zone does not propagate to the extent
that it damages redundant safe shutdown components in adjacent fire zone 1100 AF 11300B.

/ g d, J kl

The quantity of combustiblp4naterials in this fire zone is very low, consisting primarily of
I cable insulation cria "th the above components. Although the consequences of a fire

are expected to be very limited, a fire in this fire zone is conservatively assumed to disable
all of the safe shutdown components in this fire zone.

The redundant passive core cooling system, passive containment cooling system and steam
generator system safe shutdown components (listed in Table 9A-2), located in fire zone
1100 AF 11300B, are sufficient to perform applicable functions to achieve and maintain safe i

shutdown.

The primary sampling system and containment air filtration system containment isolation
valves, located outside the containment fire area, are redundant to the containment isolation
valves in this fire zone and are sufficient to maintain containment integrity. |

,

|

The redundant reactor coolant system cold leg flow instrumentation located in fire zones 1100 l
iAF 11300B and i100 AF i1301 is sufficient to perform applicable functions to achieve and

maintain safe shutdown.

9A.3.1.1.8 Fire Zone 1100 AF 11300B
1

This fire zone is comprised of the following room (s):

Room No.
11300 Maintenance floor (northem pan)
11400 Maintenance floor mezzanine (northern part)

Safe Shutdown Evaluation

Table 9A-2 lists the safe shutdown components located in this fire zone. This fire zone is
physically separated from other fire zones (except i100 AF 11300A and i100 AF i1500) by
structural barriers or labyrinths such that a fire does not propagate to or from this fire zone.
The quantity of combustible materials in this fire zone is very low, consisting primarily of
cable insulation in the termination boxes and cable trays. The quantity and arrangement of
combustible materials in this fire zone are such that a fire which damages safe shutdown

|
components in this zone does not propagate to the extent that it damages redundant safe
shutdown components in fire zones 1100 AF ll300A and 1100 AF 11500.!

The division A and C electrical penetrations listed in Table 9A-2 are conservatively assumed
to be disabled as a result of a fire in this fire zone. He B and D electrical penetrations listed
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...
in Table 9A-2, and ic c.a/ifM cable trays routed from the electrical penetrations to theI

adjacent fire zone 1100 AF 11500, are protected by a 3-hour fire barrier. These two divisions
are sufficient to perform applicable functions to achieve and maintain safe shutdown.

The passive core cooling system passive residual heat removal components and the related
reactor coolant system / passive residual heat removal heat exchanger outlet temperature and
flow instrumentation (listed in Table 9A-2) are conservatively assumed to be disabled as a
result of a fire in this fire zone. The automatic depressurization system, core makeup tank,
accumulator, and in-containment refueling water storage tank located outside of this fire zone
are sufficient to perform the applicable functions to achieve and maintain safe shutdown.

The passive core cooling system core makeup tank, passive containment cooling system,
reactor coolant system pressurizer and steam generator system instrumentation located in this
fire zone are conservatively assumed to be disabled as a result of a fire in this fire zone. The
redundant passive core cooling system core makeup tank, passive containment cooling system,
reactor coolant system pressurizer and steam generator system instrumentation (listed in
Table 9A-2) located in fire zone 1100 AF 11300A, i100 AF l1301 and 1100 AF 11500 are
sufficient to perform the applicable functions to achieve and maintain safe shutdown.

The reactor coolant system to chemical and volume control system stop valves located in this
fire zone are conservatively assumed to be disabled as a result of a fire in this fire zone. The ' !
chemical and volume control system containment isolation valves located outside of this fire !

zone provide backup isolation capability to maintain the reactor coolant pressure boundary. I

The redundant reactor .:oolant system cold leg flow instrumentation located in fire zones 1100
AF 11300A and 1100 AF 11301 is sufficient to perform applicable functions to achieve and
maintain safe shutdown.

l

The chemical and volume control system and the liquid radwaste system containment isolation
valves located outside the containment fire area are redundant to the containment isolation
valves inside containment in this fire zone and are sufficient to perform the applicable
functions to maintain containment integrity.

The redundant steam line pressure instruments located in area 1201 AF 05 for steam
generator I and in area 1201 AF % for steam generator 2 are sufficient to perform the
applicable functions to achieve and maintain safe shutdown.

9A.3.1.1.9 Fire Zone 1100 AF 11300C

This fire zone is comprised of the following room (s):

Room No.
I1300 Maintenance floor (access space between containment shell and west wall

of refueling water storage tank)

|

|
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|. 9A. Fire Protection A alysis Auxiliary Systems

|

I

Safe Shutdown Evaluation
'

|

.

There are no safe shutdown components in this fire zone. No safe shutdown evaluation is

| required.

9A.3.1.1.10 Fire Zone 1100 AF 11301

This fire zone is comprised of the following room (s):

Room No.
11201 Steam generator compartment I
11301 Steam generator 1 lower manway area
11401 Steam generator 1 tubesheet area
11501 Steam generator I operating deck
11601 Steam generator i feedwater nozzle area
11701 Steam generator i upper manway area

Safe Shutdown Evaluation

Table 9A-2 lists the safe shutdown components located in this fire zone. This fire zone is
physicily segmted from other fire zones (except fire zone 1100 AF 11500) by structural *
barriers or labyrin.hs such that a fire does not propagate to or from this fire zone. This fire
zone borders fire zone 1100 AF 1 500 at the top of the steam generator compartment, which
is open to the air space above the operating deck. The quantity and arrangement of
combustible material 3 in this fire zone are such that a fire which damages safe shutdown
components in this fire zone does not propagate to the extent that it damages redundant safe
shutdown components outside this fire zone.

relsted +o
The quantity of combustib a cials in this fire zone is very low, consisting primarily of

I cable insulation s.;u;d with the components in this fire zone wi the reactor coolant
pump motors. Although the consequences of a fire are expected to be very limited, a fire in
this fire zone is constvatively assumed to disable all of the safe shutdown components in this
fire zone.

The redundant reactor coolant system fourth stage automatic depressurization system valves
and hot leg / cold leg instrumentation located in fire zone ll00 AF 11302, and redundant
reactor coolant system pressurizer and steam generator system steam generator level
instrumentation located in i100 AF 11300B are sufficient to perform applicable functions to
achieve and maintain safe shetdown.

The four divisions of reactor coolant system / reactor coolant pump bearing water temperature
instrumentation are assumed to be disabled and would not be available to dettet and provide

a trip signal on a loss of component cooling water to the pump. If the fire in this fire zone
does not disable the pump, the componem cooling water flow to the pump will be unaffected
by the fire and will continue to provide cooling water to the pump bearings until the pump
is tripped by other means.
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The reactor coolant system reactor coolant pump shaft speed instruments are conservatively
assumed to be disabled. The redundant reactor coolant system cold leg flow instrumentation
located in fire zones 1100 AF ll300A and 1100 AF 11300B is sufficient to perform
applicable functions to achieve and maintain safe shutdown.

The four reactor coolant system reactor head vent valves are assumed to be disabled. If power
is lost while in the closed position, the head vent valves will maintain reactor coelant pressure
boundary integrity. Refer to subsection 9A.3.7.1.1 for a discussion on spurious actuation of
reactor coolant system reactor head vent valves.

9A.3.1.1.11 Fire Zone 1100 AF 11302

This fire zone is comprised of the following room (s):

Room No.
11202 Steam generator companment 2
11302 Steam generator 2 lower manway area
l1402 Steam generator 2 tubesheet area
11502 Steam generator 2 operating deck
11602 Steam generator 2 feedwater nozzle area
11702 Steam generator 2 upper manway area

Safe Shutdc <n Evaluation

Table 9A-2 lists the safe shutdown components located in this fire zone. This fire zone is
physically separated from other fire zones (except fire zone 1100 AF 11500) by structural
barriers or labyrinths such that a fire does not propagate to or from this fire zone. This fire
zone borders fire zone 1100 AF 11500 at the top of the steam generator compartment, which
is open to the air space above the operating deck. The quantity and arrangement of
combustible materials in this fire zone are such that a fire which damages safe shutdown
components in this fire zone does not propagate to the extent that it damages redundant safe
shutdown components outside this fire zone.

,-a.l&d +o
The quantity of combus materials in this fire zone is very low, consisting primarily of

I cable insulation r:: t i:5 the above components and the reactor coolant pump motors.
Although the consequences of a fire are expected to be very hmited, a fire in this fire zone
is conservatively assumed to disable all of the safe shutdown components in this fire zone.

De redundant reactor coolant system fourth stage automatic depressurization system valves
and hot leg / cold leg instrumentation located in fire zone 1100 AF 11301 are sufficient to
perform applicable functions to achieve and maintain safe shutdown.

De four divisions of reactor coolant system / reactor coolant pump bearing water temperature
instrumentation are assumed to be disabled and would not be available to detect and provide
a trip signal on a loss of component cooling water to the pump. If the fire in this fire zone
does not disable the pump, the component cooling water flow to the pump will be unaffected

Revision: 11
'

3 W85tingh00S8 9A-19 February 28,1997



.

yh
9A. Fire Protection Analysis Auxiliary Systemsa

'Ah

The passive containment cooling system water delivery flow and storage tank level
instmmentation are conservatively assumed to be disabled as a result of a fire in this fire zone.
The applicable function of verification of passive containment cooling system water delivery
can be performed by visual observation via access to the passive containment cooling system
air diffuser from the passive containment cooling system valve room.

9A.3.1.1.18 Fire Zone 1270 AF 12701

This fire zone is comprised of the following room (s):

Room No.
12701 Passive containment cooling system valve room
S06 Stairwell

Safe Shutdown Evaluation

Table 9A-2 lists the safe shutdown components located in this fire zone. This fire zone is
physically separated from other fire zones by stmetural barriers such that a fire does not
propagate to or from this fire zone.

r <.Mut to
The gaantity of combustibt aterials in this fire zone is very low, consisting primarily of'

I cable insulation m" - % the valves and instmments in this fire zone. Although it is
unlikely that all components would be damaged, a fire in this fire zone is conservatively
assumed to disable all of the valves and instruments.

The valves for each passive containment cooling system water delivery path are arranged with
a normally open motor-operated valve and normally closed / fail open air-operated valve in
series. If the fire causes a loss of power to the valves, the air-operated valves will open and
passive containment cooling system flow, which has no adverse impact on achieving and
maintaining safe shutdown, will be initiated. Refer to subsection 9A.3.7.1.2 for a discussion
of potential spurious actuation of a passive containment cooling system water delivery valve
as a result of a fire.

The passive containment cooling system water delivery flow and storage tank level
instmmentation are conservatively assumed to be disabled as a result of a fire in this fire zone.
The applicable function of verification of passive containment cooling system water delivery
can be performed by visual observation via access to the passive containment cooling system
air diffuser from the passive containment cooling system valve room or from the upper
annulus.
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:

l

|
9A.3.1.1.19 Fire Zone 1250 AF 12555 1

This fire zone is comprised of the following room (s):

Room No.
12555 Main control room emergency habitability system air storage / operating

deck staging area

Safe Shutdown Evaluation
.

'

|
This fire zone is physically separated from other fire zones by structural barriers such that a
fire does not propagate to or from this fire zone. |

This fire zone contains no components required for safe shutdown after a fire. The
pressurized main control room emergency habitability system air storage bottles are not j
required for safe shutdown after a fire, but are protected from fire-induced overpressure by
pressure relief valves.

9A.3.1.2 Auxiliary Building - Nonradiologcally Controlled Areas i

Ipo, tv r o f
The safe shut systems and components located in the nonradiologically controlled area ~

l are ami.m 4 the protection and safety monitoring system and the Class IE de system,
and containment isolation.

The safe shutdown components - :" ' /"s aI the protection and safety monitoring system
are the instrumentation and control cabinets located in the nonradiologically controlled area

I on level 3 (elevation 100'-0"). The safe shutdown components ---^ :" d "h the Class IE
de system are the Class IE batteries on level 1 (elevation 66 6") and level 2
(elevation 82'-6") and the de electrical equipment, also on level 2.

4A

The nonradiologically controlled areas of the auxiliary building are designed to provide
separation between the mechanical and electrical equipment areas.

The piping compartments in the nonradiologically controlled area are the main steam isolation
valve compartments on levels 4 and 5 (elevations 117'-6" and 135'-3", respectively) and the
valve / piping penetration compartment on level 3 (elevation 100'-0"). The mechanical
equipment rooms in the nonradiologically controlled area are the HVAC compartments on
levels 4 and 5.

The nonradiologically controlled areas of the auxiliary building are also designed to provide
separation between the Class IE and the non-Class IE electrical equipment.

The Class IE electrical equipment areas have been designed to prevent the migration of
smoke, hot gases, and fire suppressant to the extent that they could adversely affect safe*

shutdown capabilities, including operator actions. These areas are separated from each other
and from other plant areas by 3-hour fire barriers. Smoke from a fire in the turbine building
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9A. Fire Protection Analysis Auxiliary Systems.

Fire Detection and Suppression Features

Fire detectors*

Hose station (s)a

Portable fire extinguishers=

Smoke Control Features

Fim dampers close automatically in response to a smoke detector signal or high temperature to
control the spread of fire and combustion products. Smoke and hot gases are subsequently
removed from the fire area by reopening the fire dampers after a fire. The nuclear island
nonradioactive ventilation system exhausts smoke and hot gases from the battery room to the
atmosphere.

Fire Protection Adequacy Evaluation

A fire in this fire area is detected by a fire detector which produces an audible alarm locally and
both visual and audible alarms in the main control room and the security central alarm station.
The fire is extinguished manually using hose streams or portable extinguishers.

The fire resistance of the boundaries of this fire area is greater than the equivalent fire duration, '
as shown in Table 9A-3. Thus, the fire is contained within the fire area with or without active
fire suppression. The battery room is also separated from the other fire zones within this fire area
by a 1-hour fire banier, which limits the spread of fire within the fire area.

The ventilation system does not contribute to the spread of the fire or products of combustion
to other fire areas because fire dampers isolate the fire area.

Fire Protection System Integrity

An evaluation of the consequences of inadvertent operation of an automatic suppression system
is not required because there are no such systems in this fire area. See Section 3.4 for a
discussion of the consequences of a break in a tire protection line in this fire area.

Safe Shutdown Evaluation

Table 9A-2 lists the safe shutdown components located in this fire area. The spare batteries may
be connected as a backup power source for any one of the four Class IE electrical divisions. The
terminations of the cables to these divisions from the spare batteries are not normally energized
or connected, so a fire in this area has no impact on the unconnected divisions. If the spare
batteries are being used as a backup to a Class IE division, then the consequence of a fire in this

couM.I area is the same as a fire in the battery room of the assectated division y qg

Neither a fire nor fire suppression activities in this fire area affect the safe shutdown capability
of components located in adjacent fire areas.
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Safe Shutdown Evaluation

Table 9A-2 lists the safe shutdown components located in this fire area. The electrical equipment
in this area is non-Class IE: however, some division A and C cables are routed through this area.
In the event i r a Gre, the division A and C cabling in this area can be damaged. This damage

I
can result in loss of control of equipment r.:.:ad(i M these cables. Other components

!
-~w { !^ ic divisions are not affected. serv c eg f(

'^ AWC
His postulated fire can disable control of the division A containment isolation valves outside
containment. For this event, containment isolation is provided by the redundant containment
isolation valves located inside containment outside of this fire area.

Such a fire can also disable control of the division C passive containment cooling system
isolation valves. The redundant division B passive containment cooling system isolation valves
are not affected. Therefore, the safe shutdown capability of the passive containment cooling
system is maintained.

His fire can also disable the division A and C inputs to the reactor trip switchgear. He signals
from the remaining two divisions are sufficient to trip the reactor. Furthermore, the reactor can
be tripped with the diverse actuation system described in Section 7.7.

Neither a fire nor fire suppression activities in this fire area affect the safe shutdown capability
of components located in adjacent fire areas.

9A.3.1.2.7 Mechanical / Piping Areas ;

I
9A.3.1.2.7.1 Fire Area 1201 AF 04

s e ew u ^ ')
His fire area con s of two nuclear island nonradioactive ventilation system equipment rooms

! -~"' u.m divisions B and D. Only division D semame safe shutdown equipmen(. The-

,

fire area is subdivided into the fellowing fire zones: C,3 loe 4 J w .fb a |
f Q hre. Q ! % .

Fire Zone Room No.
1241 AF 12405 12405 Lower nuclear island nonradioactive ventilation system*

divisions B and D equipment room (117'-6")
1251 AF 12505 12505 Upper nuclear island nonradioactive ventilation system*

divisions B and D equipment room (135'-3")

nere are no systems in this fire area which normally contain radioactive material.

Fire Detection and Suppression Features

Fire detectors*

Hose station (s)*

Portable fire extinguishers*
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Smoke Control Features

Fire dampers close automatically on high temperature to control the spread of fire and
combustion products. Smoke and hot gases are rr.noved from the fire area by reopening the fire
dampers after a fire. The radiologically control'ed area ventilation system exhausts smoke and
hot gases to the atmosphere.

Fire Protection Adequacy Evaluation

I A fire in this fue area is detected by fire detectors which produces an audible alarm locally and

I both visual and audible alarms in the main control room and the security central alarm station.
The fire is extinguished manually using hose streams or portable extinguishers.

The fire resistance of the boundaries of this fire area is greater than the equivalent fire duration,

I as shown in Table 9A-3. Thus, the fire is contained within the fue area with or without active

fire suppression.

The ventilation system does not contribute to the spread of the fire or products of combustion
to other fire areas because fire dampers isolate the fue area.

Fire Protection System Integrity

An evaluation of the consequences of inadvertent operation of an automatic suppression system

I which drains to this fire area are bounded by the consequences of a break in a fue protection line

I in this fire area. See Section 3.4.

Safe Shutdown Evaluation

I Table 9A-2 lists the safe shutdown components located in this fire area. The electrical equipment

I in this area is non-Class IE; however, some division A and C cables are routed through this area.

I In the event of a fire, the division A and C cabling in this area can be damaged. This damage

I can result in loss of control of equipment my''ait these cables. Other components
~ed 6/i W-H "".6 6: divisions are not affected.2 <-acA"'

|

I The spent fuel pool cooling system and normal residual heat removal contamment isolation valves

I are conservatively smmed to be disabled as a result of a fire in this fire area. The Madant
I spent fuel pool cooling system and normal residual heat removal contamment imlation valves
I located inside contamment are outside of this fire area and are sufficient to perform the applicable

i funcuens to achieve and maintain safe shutdown.
I

Neither a fue nor fue suppression activities in this fire area affect the safe shutdown capability
of components located in adjacent fire areas.

_.
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9A. Fire Protection Analysis Auxiliary Systems*

Fire Protection System Integrity

An evaluation of the consequences of inadvertent operation of an automatic suppression system
is not required because there are no such systems in this fire area. See Section 3.4 for a
discussion of the consequences of a break in a fire protection line in this fire area.

Safe Shutdown Evaluation

here are no safe shutdown components in this area, so a fire in this area has no impact on safe
shutdown. The electrical equipment in this area is non-Class IE; however, some division A and #,J
C cables are routed through this area. In the event of a fire, the division A and C cabling in tph

1 area can be damaged. This damage can result in loss of control of equipment - " h/
1 these cables. Other components a-id ii

is possible from equipment in other fire areas. [i; divisions are not affected. Safe shutdownhm

Neither a fire nor fire suppression activities in this fire area affect the safe shutdown capability
of components located in adjacent fire areas.

|

9A.3.1.3.1.3 Fire Area 1204 AF 01

'

This fire area is subdivided into the following fire zones:

Fire Zone Room No.
1214 AF 12354 12354 Mid-annulus access room*

1234 AF 12351 12351 Maintenance floor staging area*

1234 AF 12352 12352 Personnel hatch.

1244 AF 12452 12452 Containment air filtration system penetration room*

1244 AF 12454 12454 Containment air filtration system / spent fuel pool cooling=
,

i

system / primary sampling system penetration room
1254 AF 12553 12553 Personnel access area*

1254 AF 12554 12451 Security room=

12554 Security room
1264 AF 12651 12651 Radiologically controlled area ventilation system=

equipment mom

'

Fire Detection and Suppression Features

Fire detectors*

Hose statiori(s)*

Portable fire extinguishers*

Smoke Control Features

I
| Fire dampers close automatically on high temperature to control the spread of fire and

combustion products. If the radiologically controlled area ventilation system is not affected by
the fire, smoke and hot gases are removed from the fire area by reopening the fire damper (s)
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i Fire Protection Adequacy Evaluation
i

! A fire in this fire area is detected through the operation of the dry pipe sprinkler system which
produces an audible alarm locally and both visual and audible alarms in the main control room
and the security central alarm station. He fire is extinguished by the automatic dry pipe
sprinkler system. Water from the sprinklers rapidly fills and cools the small diked area under
the tank. If necessary, the fire can also be extinguished manually.

The equivalent fire duration for this fire area exceeds the fire resistance of the fire area i

boundaries, as shown in Table 9A-3. However, the 3-hour fire resistance of the fire area |
boundaries provides sufficient time in which to extinguish the fire.

The ventilation system does not contribute to the spread of the fire or products of combustion
to other fire areas because fire dampers isolate the area. j

;

9A.3.7 Special Topics )
!

9A.3.7.1 Evaluation of Spurious Actuation

The potential for spurious actuation of equipment as a result of fire damage to electrical circuits
is considered for each fire area containing safety-related equipment. As discussed in ~
subsection 9A.2.7.1, one spurious actuation or signal is postulated at a time (except for high-low
pressure interfaces). Principal spurious actuation are discussed below. In no case does the
spurious actuation of equipment prevent safe shutdown.

9A.3.7.1.1 High-Low Pressure Interfaces

NRC Generic Letter 81-12 requests the identification and evaluation of high-low pressure
interfaces between the reactor coolant system and interfacing systems such as the normal residual
heat removal system. Per the Generic 1.etter, these interfaces typically contain two redundant and
independent n.otor-operated valves in series. On a typical pressurized water reactor plant, these ,

I two valves and their cable'r$ay be subject to a single fire. Potential high-low pressure !

system interfaces of part' ular interest are discussed below.
<com<ol M p w

Reactor Coolant System Valve Actuation

NRC Generic Letter 81-12 specifically addresses the reactor coolant / residual heet removal system
interface on pressurized water reactors. For AP600, the reactor coolant system to normal residual
heat removal system ir.terface is similar to the typical pressurized water reactor configuration.
However, the normal residual heat removal system is not a safety-related system and is not
required for safe shutdown. To preclude the spurious opening of the interface valves as a result
of a fire, the power to the valves is locked out during power operations. Rus, spurious actuation

j of the reactor coolant system to normal residual heat removal system interface valves does not
occur and the safe shutdown capability is not affected.

;
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9A. Fire Protection Analysis Auxiliary Systems,

Passive Core Cooling System Passive Residual Heat Removal Heat Exchanger Inlet Valve
Actuation

One normally open valve is provided to isolate the inlet line to the passive residual heat removal
heat exchanger. Spurious closure of this valve is assumed to occur wnere a tut, affects dwv' 'g

I -EH electrical circuity. Such a fire can occur in fire areas or fire zones through which the j

applicable electrical cables are routed. Spurious closure of this valve disables the passive residual
heat removal heat exchanger. Safe shutdown proceeds using the automatic depressurization
system as described in subsection 7.4.1. j

i
Passive Containment Cooling System Valve Actuation |

l

Two valves in series isolate each of the two discharge flow paths from the passive containment )
cooling system storage tank. For purposes of system reliability, one valve in each flow path is l
normally open and the other is normally closed. Electrical division assignments are shown in |

Table 9A-2.

I Spurious actuation of one of these valves is assumed to occur where a fire affects S -W i+s
,

electrical circuity. Such a fire can occur in an electrical equipment fire area, in the passive !
containment cooling system valve room, or in fire areas or fire zones through which the ;

'

applicable electrical cables are routed.

Spurious actuation of one of these valves causes a passive containment cooling system flow path
to be disabled or inadvertently opened, depending on which valve is affected. If a normally
closed valve spuriously opens, passive containment cooling system water delivery from that flow

i

path will be initiated which does not adversely affect the capability to achieve and maintain safe '

shutdown. If one of the normally open valves were spuriously closed to prevent passive
containment cooling system water delivery through that flow path when called upon during the
safe shutdown process, the redundant passive containment cooling system water delivery flow
path would be sufficient to achieve and maintain safe shutdown. j

Containment Isolation Valve Actuation

NSpurious actuation of a containment isolation valve is assumed to occur where a fire affects tW
I asseointed electrical circuitry. Each containment penetration has redundant means of containment

isolation.

Reactor Trip Switchgear

The reactor trip switchgear receives signals from each of the four Class IE electrical divisions.
The signals are de-energized to trip. Also, two out of four signals are required to trip. There
are two redundant sets of trip switchgear in separate fire areas. There is no single spurious signal
which could prevent the reactor from being tripped.
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9. Auxillary Systems

I

! '

IEPA Filters
;1

HEPA filters are constructed, qualified, and tested in accordance with UL-586 (Reference 9) )|
'

and ASME N509 (Reference 2), Section 5.1, Each HEPA filter cell is individually shop (
tested to verify an efficiency of at least 99.97 percent using a monodisperse 0.3-pm aerosol.

I Charcoal Adsorbers |
|

Charcoal adsorbers and adsorbent media are constructed, qualified and tested in accordance |
| with AShE N509 (Reference 2), Section 5.2. Each charcoal adsorber is a single assembly

with welded construction and 4-inch deep Type III rechargeable adsorber cel M-
Electric Heating Coils y #^

l

The electric heating coils are multi-stage fin tubular type. The electric heating coils meet the |

requirements of UL-1096 (Reference 10). He coils for the supplemental air filtration
I subsystem are constructed, qualified, and tested in accordance with ASME N509 I

I (Reference 2), Section 5.5.

Electric Unit Heaters i-

1

ne electric unit heaters are single-stage or two-stage fin tubular type. He electric unit I

|heaters are UL-listed and meet the requirements of UL 1025 (Reference 26) and the National
I Electrical Code NFPA 70 (Reference 28).

Cooling Coils

ne chilled water cooling coils are counterflow, finned tubular type. The cooling coils are
designed and rated in accordance with ASHRAE 33 (Reference 11) and ANSI /ARI 410 ;

(Reference 12). |

Humidifiers

| De humidifiers are packaged electric steam generator type which converts water to steam and
distributes it through the air handling system. He humidifiers are designed and rated in
accordance with ARI 620 (Reference 13).

| Isolation Dampers

| Nonsafety related isolation dampers are bubble tight, single- or parallel-blade type. The
| isolation dampers have spring return actuators which fail closed on loss of electrical power.

The isolation dampers are constructed, qualified, and tested in accordance with
| ANSI /AMCA 500 (Reference 14) or ASME N509 (Reference 2), Section 5.9.

|

The main control room envelope isolation dampers are seismically analyzed ANSI B31.1
butterfly valves that meet the performance and design requirements of ASME N509 for

.

|
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9. Auxiliary Systems

13. "Self-Contained Humidifiers," ARI 620-80.

I 14. " Testing Methods for Louvers, Dampers, and Shutters," ANSI /AMCA 500-83.

15. " Fire Dampers," UL-555,1990.

16. "High-Pressure Duct Construction Standards," SMACNA,1975.

17. "HVAC Duct Construction Standards - Metal and Flexible," SMACNA,1985.

18. "HVAC Duct Leakage Test Manual," SMACNA,1985.

19. "HVAC Systems - Testing, Adjusting, and Balancing," SMACNA,1983.

20. Code of Federal Regulations, Title 10, Part 50 . Appendix 1.

21. Code of Federal Regulations. Title 10, Part 20.

22. " Heat-Stress Management Program for Nuclear Power Plants," EPRI NP-4453 by
Westinghouse Electric Corporation, dated February 1986. *

23. Branch Technical Position CSB 6-4 to " Containment Isolation System," Standard Review
Plan 6.2.4 of NUREG-0800 Rev. 2, July 1981.'

24. " Military Specification Filter, Particulate, High-Efficiency, Fire Resistant,"
MIL-F-51068D.

25. " Leakage Rated Dampers for Use in Smoke Control System," UL 555S 1993.

26. " Electric Air Heaters," UL-1025,1991.

27. " Installation of Air Conditioning and Ventilation Systems," NFPA 90A,1993.

28. " National Electrical Code," NFPA 70,1990.
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16. WCAP-13566, AP6001/8th large-Scale Passive Containment Cooling System Heat Transfer
.

Test Baseline Dets Report,0ctober 1992.

I 17. NTD NRC-95-4489 (WCAP-14382), WGOTHIC Code Description and Validation, June 20,
j 1995.

i

{ 18. NTD-NRC-95-4561, Scaline Role in AP600 PCS DBA Analvsis. September 19,1995,

: |
\f "19. NSD-NRC-964790, Scaling Analysisfor AP600 Containment Pressure During Design Basis

1 Accidents, August 8,1996.

"20. WCAP-14783, Scaling of the PCS DBA, (to be issued).
<

*21. SSAR 6.2.1.1.3, NTD-NRC-95 4504, " Containment Structure Design Evaluation,
Proposed Draft / Markups of SSAR, Sections 6.2 and 6.4", July 10,1995. j,

.

| *22. NTD-NRC-94-4100, Enclosure 1, Radiation Heat Transfer Through Fog in the PCCS Air Gap,
'

! April 18,1994.
!M

\ WCAP-1W65,)'ests of Heat Transfer and Water Film Evaporation on a Hated Plate23.
*

4-
Simulatnng Cooling of the AP600 Reactor Containment, Rev.1, April 30,1992.

|

! 24. WCAP-14048, Passive Containment Cooling System Bench ' eale Wind Tunnel Test,J
! April 29,1994. 1

!

| 25. WCAP-13294, Phase 1 Wind Tunnel Testingfor the Westinghouse AP600 Reactor,

} April 30,1992.
i

! 26. WCAP-13323, Phase H Wind Tunnel Testi:sgfor the Westinghouse AP600 Reactor,.

| October 2,1992.
:
,

; 27. WCAP-14068, Phase IVA Wind Tunnel Testingfor the Westinghouse AP600 Reactor,
June 6,1994.

28. . WCAP-14091, Phase IVB Wind Tunnel Testingfor the Westinghouse AP600 Reactor,

July 19,1994.

29. WCAP-13307, Condensation nn the Presence of a NoncondensiMe Gas - Experimental

Investigation, April 30,1992.

"WCAP-14783 will supercede Reference 14
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30. L K. Huhtiniemi, Condensation in the Presence of NoncondensiNe Gas: The Efect ofSurface
'

i Orientation, Preliminary 'Ihesis (1990), August 16,1993.
!

1

31. A. P. Fernsteiner, Condensation in the Presence of NoncondensiMe Gas: Efect of Helium''

Concentration,1993, University of Wisconsin Thesis, November 12,1993. )
i,

i 32. WCAP-13353, Passive Containment Cooling System Water Distnbution Phase ! Test Data
.

| Report, Rev. O, April 30,1992.
i

.

33. WCAP-132%, PCS Water Distribution Test Phase R Tat Date Report, April 30,1992.
|

1

i 34. WCAP-13960 PCS Water Distribution Phase 3 Test Data Repo*t, Rev. 0,

| February 2,1994.
!

) 35. WCAP-12667, Tests of Hent Transpr and Water Film Evaporationfrom a Simulated
i

Containment to Demonstrate the AP600 Passior Containment Cooling System, Rev.1,
i April 30,1992.
;

'

36. WCAP-13566, AP600 U8th large Scale Passive Containment Cooling System Heat Transpr,

'i
j Test Baseline Data Report, Rev. O, January 1,1993.

i .

; *37. PCS-T2R 050, large Scale Test Data Evaluation, May 1995.

) 38. R. Siegel and R.H. Norris, ' Tests of Free Convection in a Partially Enclosed Space
i Between Two Heated Vertical Plates," Transactions of the ASME, April 1957,

pp. 663 673.;

:
! a

| g gq, p.pitc - 44-4l00, Ene.Josm % LW f" **N W
'

'

Ap a if,IH4.
, i
4

|$ 40. MTOeNge. 9H197," Sogpasy unu y f< Osa, ,4Fonesi
j Pc5 An+Ist * Fe W g t6 l91S~t
| Co w ec.N.a M 4 u. A96ao

! g
! 4I, MTb MRC.+j.4;g,sApggog,,y,; pg,q y,,,yy ,,

M lo,1944 |-

, ,

4 A, MTD-6JAC-96-W4.y (pcs-Ttt-as%" Aetyshef fts u>.-J T%(j

TM*= 4 Pet ik4 %g , sh t,igqg;V
*One or more sections of report will be revised as a result of outstanding NRC open items.

43, STD-642.C.99 4|'y(kat," h p,14f t." AMeo PCS Dest 6=s.3 htys:s (p64)
References ,

=untw-r*in6 M %:~ Au.u

\

' '
_. _ . _



.. .. - . . - _ . - .. .. . . . . - . . _.

L.

WESTLNGHOUSE PRO 6 RJETARY C1.A55 3 A.g

, t
J

t

1

,

)
!
;.

't

a

i

'

l

APPENDIX A
.

SUMMARY TABLE SHOWING
SUMMARY OF SOURCES SUPPORTING PIRT RANKING
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lSummary Table Showing Closure Basis for PIRT '
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! 4.0 INTEGRATED SYSTEM VALIDATION

An implementation plan will be developed specifying a methodology for integrated system validation.

; The objective of integrated system validation is to ensure that the functans and tasks allocated to the i

j plant personnel can be accomplished with the M-MIS design implementation. Explicitly included in

j the integrated system validation is validation of the AP600 EOPs.

!

4.1 Methodology

The integrated system validation implementation plan will include a methodology section that |

addresses:

Objectives, *

Personnel performance issues |
*

,

| Test rnethodology and procedtues !*

)
Test participantt*

Test conditions (including plant conditions, operating m_~es, accident scenarios)
'

*

M-MIS description*

Performance measures*

Data analysis*

Accef=e criteria*

Process by which results will be used to detemane whether changes to the M-MIS are l
*

required, and the process by which change requuements are tracked and verified

c' tit K l[N qdfd bei Yht, Secflorg 34nfugemkif ts r.
Tools Used for Evaluating Dynansic Task Perforriance rhMs/US - l3. ' /975

4.2

1 ,,|
Integrated system validation will be performed using an AP600-speline, full-scope, high-fidelity, ~ |

? M'- : ' t: - _ _ _

"-
_ '' r ; training si==1=' The near full-scope, !

~^ '

high-fidelity sim=1='ar of the AP600 control room will display high physical fidelity (the testbed will

physically resemble the acmal hardware to be implemented in the AP600 control room), as well as

high-fidelity with respect to information content (containing AP600-specific displays and controls), and

underlying process dynames (it shall be driven by an AP600-specific plant simulation). Near is used
to indicate that fenaues of the nimniarion esanot relevant to the test being made may not be

full-fidelity.

Operator actions at non-control room facilities, such as remote shutdown panels, and the TSC, may be

evaluated using static mock-ups, or prototypes.

.m m
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,

NUREG-0700 Human System Interface Design Review Guideline, Rev.1, Draft Report. US Nuclear

Regulatory Commission. Washington, D.C., February,1995.

NUREGICR-5908 Advanced Human System Interface Design Guidelines. US Nuclear Regulatory

Comminainn, Washington, D. C., July,1994.

NUREGICR-6501 Human Factors Engineering Guidelinesfor the Review of Advanced Alarm

Systems. US Nuclear Regulatory Commission, Washington, DC., Sap **mhar,1994.

Regulatory Guide 1.33, Quality Assurance Program Requirements. Revision 2, US Nuclear

Regulatory Comnussion Washington, D. C.
;
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AP 3.5 2

W Westinghouse Electnc Corporation
* Nuclear Projects Division DESIGN REVIEWS

AP600 . -_

Program Operating Procedure U.N.",*"%'"*"o

AUTHOR /COGN!ZANT Contact Manager, AP600 Quality Assurance, on
FUNCTION questions concoming this procedure.

I PURPOSE This procedure describes the method for preparing, conducting,
and documenting formal Design Reviews (DR) pedormed for the
purpose of Design Verification. This procedure may also be
used as a guide for non-verification Design Reviews.

I SCOPE This procedure applies to all Design Reviews conducted for the
AP600 project.

DEFINITIONS See Procedure ESBU 4.12 ,

I General Design Reviews for the AP600 project shall be pedormed in
I accordance with procedure ESBU 4.12 of the ESBU Quality
| Policy / Procedure Manual with the following modifications:

1 1. In addition to the responsibilities established in

i ESBU 4.12, the Cognizant Design Manager is responsible

i for:

I a. obtaining an AP600 document number for the
I design review report, and*

I b. ensuring that design review action items are

I
entered into the AP600 open item tracking system.

I 2. The Cognizant Design Manager, rather than the Design

I
Review Chairman, is also responsible for following design

I
review action items and ensuring that they are completed.

I 3. The general design review checklist per ESBU 4.12 is

I provided for guidance. Altemate checklists may be used
I as deemed appropriate by the Design Review Chairman.

1 In any case, in addition to the responsibilities established

I in ESBU 4.12, the Design Review Chairman is

I responsible for determining the applicability of the Human

I
Factors Checklist per Appendix A of this procedure and

I incorporating it into the review as applicable.

0008.FAM
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1 4. Intermediate and Final Design Reviews shall include a (

l
review of the Preliminary and Intermediate Design

i
Reviews (respectively) to assure closure of outstanding ;

I actions.

I 5. The Design Review report format is given in Appendix B

1
of this procedure.

I REFERENCES A. ESBU Quality Policy / Procedures Manual

FORMS / EXHIBITS AP600 Document Cover Sheet, Form 58202, Exhibit 10

|

I APPENDICES A. Human Factors Engineering Checklist

B. Design Review Report Format

.

|

|

i
|

i
|

|
|

t

I

0008.FRM
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|

I l APPENDIX A
,

HUMAN FACTORS CHECKLISTI

1

I A. Product / User identification:'

1

; I 1. Are the objectives of the product user system appropriately defined?

! I 2. Are the functions required to achieve the product user system objectives

{ l appropriately defined?
e

1 3. Are the functions shared between the user and the product allocated in a way !
-

:

that most effectively utilizes the capabilities of each (automation or manual or: I

I combination)?

Are the users' tasks appropriately defined for anticipated modes of operation?
| | 4.

! Has an operating experience re ow been conducted to identify human factorsv
1 5.

issues encountered in previous designs so that they can be avoided in the
I

I development of the current system, or in the case of positive features, to ,i

; I ensure their retention?
.

j l B. Information Requirements for the Human System Interface:

Are the user's information requirements clearty defined for each of the tasks
i i 1.

I defined above?

I 2. Do the displays, reference materials, and navigation links appear tn catisfy
these information requirements by providing the required amount of data with

: I

I the necessary accuracy and response time?
!

| | 3. Are data presented in a concise, directly usable form? If not, can the user
interpret the provided data quickly and accurately enough to complete theI

I
identified tasks successfuity?

I 4. Have the data provided to the user been limited to that which is necessary to

i sedefy the identified information requirements?
,

- I C. Data Presentation and Controls for the Human System Interface (HSI):

Do control and display hardware and organization appear to match operational
1 1.

J l requirements as defined by utility requirements?

Are numeric data presented in units which the user expects and understands?
| 2.

Does the range of numeric displays encompass minimum and maximum
I

I operational values?

0008.FRM
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;

I APPENDIX A (Continued)
4

! l 3. Are the schemes for labeling and coding controls, displays, and data legible,
I meaningful, and consistent? Does the HSI design follow a set of HSI design.

I guidelines so that there is consistency across displays and controls?
,

:

| | 4. Does the HSI resource include features to minimize errors and facilitate users
I in detecting, and recovering from, potential errors they may make?

1

f I 5. Are display mechanisms fault tolerant? For example, are there provisions for
i l loss of color in a CRT display, are there provisions for loss of an indicator light, ,

I etc.?

|

| | 6. Do the displays include data quality coding to clearty indicate when sensors
I l have failed or values are out-of range?

1 D. Work Station (Operation and Control Center System; MCR, TSC, RSR, Local):
,

,

j l 1. Do the physical dimensions of the HSI resource take into account reso1,

|
| strength, and sensory limitations throughout the range of anticipated users? .

$

| | 2. Does the layout of the HSl resource provide an optimal arrangement for
i l interactions between users and between the user and the equipment?
i

| | 3. Do the illumination, sound, temperature, and ventilation levels permit the user to

! I perform required tasks satisfactoriy?

i I 4. Are these provisions for the user's safety and comfort?
a
i

f I E. Maintenance and Repair:
.

I 1. Have the maintenance requirements of the HSI resource been evaluated and

I documented?'
,

i

i 2. Do maintenance and repair tasks for the HSI resource place reasonablej
j l technical and ,,;,yh demands on service personnst?
4

i i F. Design Verification:
;

i 1. Is the HSl resource evaluated through walk through studies, simulation studies,

I or some analysis to venty that the product-user system objectives (see A.4
;

(, I above) and functions have been achieved?
i

i
:
)
i

i

0008.FRM
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APPENDIX B

DESIGN REVIEW REPORT FORMAT

COVER PAGE AP600 Document Cover Sheet, Form 58202

AP600 DOCUMENT NUMBER A document number should be assigned to the
Design review report in accordance with GW GMP
005, ' Document Numbering Procedure."

SECTION TITLE

1 Introduction

Give data and place of design review; identify design review Chairperson,
members, and secretary.

2 Scope .

Define scope of the design review (e.g., ' Scope was to evaluate the design
impacts involved in changing from Design 'A' to Design 'B').

3. Summary

Sate the number of action items and provide an overview of the action item
concems.

4. Conclusion

State DR committee's conclusm(s) based on material presented in the DR
meeting (s).

s. Anachments

Ust of all presenters and observers in attendance at the Design Reviewa.
meeting (s)

b. Design Review information Sheet (s)

Desgn Review agenda which identifies the items presented in thec.
Design Revow meeting (s)

d. Action item Chits issued
>

List and copy of the Design Review presentationse.

I

0008.FRM
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W wasunghouse Elecsto Corporadons

i{jj = Advanced Techno60gy Business Area AP600 PROGRAM PROCEDURE MATRIX

: 4 4 :

: 2 5
i* 3e = 1 uo-

aI s <
i 2 v

f [ <% 2
Program Procedure Metrtz L Y_ ** M ;_-

i-
1J

}w The Westinghouse commitments to me quality assurance requirements of NCA-1-1989 Edition
i; % D3 through NQA-1b-1991 Addenda for he AP600 program are established in theidS44ue6eer-!Qr
}gjw$

'

j .. ---- y ^~ . .L , - - :; ^_: 11; "' e;-:-;. ?C'_" .. ., t g, 0, a.; 5:'n ::r
U,..u r n ;; 0 ;.n .:":- "-

- - ~ ' 0 :"', ^:rn t' The apptcation of ni O M.5%y0|Qqg{
-

-

-WGAP 4378 to the AP900 program is desenbod in WCAP-12000, 'AP900 Advanced L'ght

! V Water Reactor Design QueSty Asemance Program Piers," which has been accepted by the

| Department of Energy (DOE) for the Design CertNication Project and by Advanced Reactor

! Corpe:stion (ARC) for the First-of+4dnd Enginsonng ( Project.
Me.wns Pt.execrs %,sp

| Sgwes5 Mb
For AP900 quality-related acevities performed by 71 1 " 4 -- W (4 PDj

I

t' ::: ".x ("T ^.) and the Nudser T; .:': , Dlyteion k:: tusse commitments are' '

,

satisSed by implementing the apptceble Level 2 Business Unit (ES8U) |:

q/ procedures of the ES8Uhscy rocedures Manuel , the appGostle Level 2 dvision
'

' p
procedures from Section 5 Appener A of the ES8U PPM, and adsdenal project specrfic
procedures that address unique proyam requirements and i..-;'-- ; ":-i methodology. The

AP600 Pre .m Opendng Pmoodusas Manuel, WCAP-12001, contois these project-specific
,

w
j ggf procedures. In accordance with the'ES81H9M, the procedures contained in WCAP-12601A~
i are designated as.Lavel 3. Exiseng Level 3 procedures from ober manuals are also

implemented where appropriate.

The atteched eeoc .'ropem Procedure Matrtx is provided to show ein reissionship between
the above descreed pror.sdwes and idenWy the procedures to be implemented on this

program. The Meets aies shows he appecebiety of AP900 procedwes e design
organimemons mammel tomaAmor This Matrtx is updated as required to reneet changes in

the body ofleiplemondng procedwek NrD/csb
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P900 PROGRAM PROCEDURE MATRIX Rev 20 DRAFT

__ _ __ _
- -

_ __ ,_

Ouakty Amourance Program Elements Level 2 implemerang Procedures (1)

( Ref . NOA 1) ESBU Poincy / Prrranores Manual
__

._ - --

_
- _ -

_ _ _ _

The NOA-1 requstemente lot organizaton are addressed

i ORGANIZATION Nwough orgartzenon darts ape 00 managernent toeponsdahtes
ges h- en WCAP-12000. ape 00 QA Program Plan.

- - - - - - - -

. . _ _ _ _ _ .._

PtP 11 Management Review

la OUALITY ASSURANCE Pf4DGHAM P# 22 Protect Quatty Plan AP-2.1 Indoctnnabon and Trarung

P# 418 Design Plannmg and Protect Cn J pra
WP 18.1 Tseining

_ . . __

P/P 4.4 Reactor Cooient System Contematon * AP-31 AP600 Systems SpecWeaton Documents

PS 4 to Desagn W-2- 7 s AP-3 2 Desgn Conhgurabon Change Control for the

WP45 Design Anahsis Ape 00 Program

WP4.17 Design V** by independent Revtew or * AP-3 4 Functonal Spootcaton

Allemato NW , AP-3 5 Demgn Reviews

WP418 DeelenVeeleceston by Teeeng * AP-3 6 AP600 Doesgn Catena Documents

WP419 Cosmputer Soeware Development Process * AP-3 7 Interisco Control Doannent

WP419.1 VestAcallon and Valldeson of Cosmputer Soeware * AP-3 8 Dessgn Speafsaton (Corrponenusoftware)

O DESIGN CONTROL
WP419.2 Conaguraban Control of Computer Programs * AP-3 9 Preparaton and Controd of Drawsgs

WP-4 le 3 Soewere Ersor Reposung & PM% AP-310 Flued Systems Dougn

WP 419.4 Dedicecon and instematon of Eseemel Cor:gmator AP-3.12 Engineenne Detahama Access
a AP-313 Salesy/Sesarruc Classancaton

Soewere
WP-419 5 Single Apphceton and SmeA Intesnel Use

AP-314 Plant & Instrument Contos System
AP-315 AP-315 System Piping & Instrument Control System

Congiuter Psopreme
WP4198 Maintenance of ConAgured Computer Programs

s AP-3.18 Nm Numbenng & Fanng
s AP-317 AP800 Component Numbenng

AP-3 la System Process Flow Diagram (PFD) Preparahan
AP-3.21 ASME Pipang Dessgn Specihcanon

. . . -

IV. PROCURFMFNT DOCUMENT CONTROL
P/P S.1 Control of Puschased noms and Seneces

-.

---
- - -

-we_n w m.*=
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400 PROGRAM PROCEDURE MATRIX Rev 20 DRAFT

p __

_.
_ _

_ _ . _ _ __ _ __. ._ .._ _ _ . __
,

QueMy Asowance Pseqpern Elemanes Level 2 implemeneng Proceemos (1)
Level 3 Implemenhng Procedures (2) (3) (4)

( Ref . NQA-l)
ESSU Pohey / Procedwes Manuel

__ _.__. _. __

L

AP-51 SSAR Preparahon Procedure
AP 5 2 PRA Preparaton Procedure '

PfP2 s Pokseo and Proceemos s AP-5 3 AP600 Tier 1 Document Development

V INSTRUCTIONS. Pfwsruangs W3 Preparamon and Control of Demennes and e AP-5 4 SSARPRMT AAC Procedure for Responeng

Aes DRAtasseGS Engneessig 9tatmos To A Request For Aostonalinconneson(RAI)
e AP-5 8 Release of Documentaton to NRC h Sigpon of

Ape 00 Demon C=encanon

__ _ _ _ . . .

._ _ . . . _ _ _

AP-00 Preparaton and Control of Proceenes
MPS2 Docnonent Cantoi

VI DOCUMENT ODNTROL h Preposemen and Consolof Dinougs and e AP41 Document Nuntpegn0
l

e AP4 2 Tactinscal Document Helease & ControlEngneedng meestes
e AP43 Prepasaton. Reviser & Approvalof ape 00 Documents

_ - . ._ .__. .__.

. - . .

AP-7. I Suppher Evalumbon. Aust. and Approvat
-

s AP-7 2 Contsolof Subcontractor Sutmaals
AP-7.3 Contml of AP600 Contreuted Labor

vil CONTROL OF PURCHASED PWP 8.1 Conspot of Puschemed Items and Senecos AP-7 4 Ansehery Eqispment Desagn and Coseng Process

ITEMS AND SENACES ES8U QA Pr=*=es Manual
ES80-QA-7.1 Evolueton and Quaiscaton of ESBU Supphers
ES8U-QA-7 2 Suppher Autts

. _ . ._

66 W W6

AP-3.11 ape 00 Toshng
WP-18.0 Test Canami

XI. TEST CONTROL
. _ . ._ ..

O

WP-11.1 Conwei of Inspemon Menaueng and Test Eqidpenent
XM CONTROL MEASURING

AND TEST EQUIPMENT . W.. . - . .

.maWW_n

WP 133 DevenW Nott.es
XV CONTROL OF _..

NONCONFOReaNG ITEMS _ _ _ _
.- ..

. _ - _ . _ _

-

O
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Asewence Psogsom Elemanes Level 2 issydemoneng Procedwes (1)
,

!
Level 3 E -;"_ _ ei Procedures (2) (3)(4) ,

( Ref . NOA-1)
ESSU Pohcyi Psocedwen Manuel

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

_ - - -

PfP 141 ESSU - Sapeacent Quelsy leeues *

XVI CORRECTIVE ACTION WP-13 2 Consolof Nonoontonnances AP-16.1 Customer Fearet=*

W14,2 CorsesasseandPrevensve Acean '
- ..

___ _ .._

WCAP-14530. ES80 iniormoeon and Recones Management |

Progem Manuel j

xvu ouAuiv ===aars RECORDS PWP E l ReceMs
,

IRM-3 2 Psolacean of Recoats on Opecal Disk |
t

- - - _ ...

--

.

AP-18.1 Sell-Assessments
PAP 17.1 Asessements

XVes AUDITS
_ . _ _ _ _ _ _ _ _ _

i
.
r

,

(5) SUPPLEMENTAL
PAP 21.0 leonetcasion and Reposene of Conesons Asevesse t

to Sately
PROGRAM
rvre anesents _ _ _ _ - _

- ;

i

i

|GfD [.p '

NOTES.
Procedwes met apply to dess9n orgenazatons entemal to (W) A4GA and NtB ese

j
(4) t

Level 2 ESSU proceasses ese tennemed ir: site meses west a * PAP * pream. teenamed uneie or*s* as somows ;(1)
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i
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phoseetal el WCAP-eee6 eteamwe afledWE. Where Level 3 psocedures sofer to This psoce&se apphes only meh respect to Hwnan Factors(3) .

*DP* psocedwes, sie seessence olisA he coneWesed as shoum h one *Psocessure susperaments |
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j AP600 PROGRAM PROCEDURE MATRIX REV. 20 (mm/ddlyy] |
PROCEDURE CROSS REFERENCES ;

'

|
*

.

The following table identifies the ESBU Quality Policy / Procedures Manual references to |
be used for the "DP" procedure references in WCAP-12601. |,

1

|'

PROCEDRURE REFERS TO CHANGE TOj

AP 0.0 WCAP 9948 WCAP-14530 IRM1.1;

5

i WCAP 9566 ESBU Quality Policy / Procedures
,

e

AP 2.1 WCAP 9586 ESBU Quality Policy / Procedures

AP-2.5! DP 2.4 ESBU 3.1
,

DP-4.0 ESBU 6.1,

WCAP-13740 ESBU Quality Management System |
; -

AP-3.1 DP 3.2.2 - ESBU 4.10'

4 .

AP 3.7 DP 3.2.6 WP-5.3
,

AP 3.8 DP 3.2.2 ESBU 4.10
:

DP-3.7.1 WP 4.19
; 1

DP 3.7.2 WP 4.19.1
|

'

DP 3.7.3 WP-4.19.2
,

DP-3.7.4 WP-4.19.3

DP-3.7.5 WP 4.19.5

AP 3.9 DP-3.2.6 WP5.3
4

AP 3.10 DP 3.2.8 W P-4.5"

:

OP 3.3.2 WP-4.17d

:
;
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AP600 PROGRAM PROCEDURE MATRIX REV. 20 (mm/dWyy]
PROCEDURE CROSS REFERENCES

,

.

:

|

PROCEDRURE REFERS TO CHANGE TO
!

l

AP 3.11 WCAP 9565 ESBU Quality Policy / Procedures !.

DP 4.0 ESBU 6.1 |

DP 3.3.3 WP4.18*

1

) DP-11.0 WP-4.18 |
|

DP 12.0 WP-11.13

j - |
AP 3.14 DP 3.2.2 WP-4.17 )

;

DP 3.3.3 WP4.18>

i DP 7.0 ESBU 6.1
~

AP 3.15 DP 3.2.8 WP-4.5 -

,

; AP 3.16 DP 3.2.8 WP4.5
l

i AP 3.21 W P 3.2.2 WP-4.17 !

i

j AP 6.2 DP 6.0 ESBU 5.2
i

) AP 7.1 ESBU-QA-2.2 ESBUG 18.2
~

i ESBU-QA 7.1 ESBU-QA 6.5
.

ESBU-QA 7.2 ESBU-QA-6.6 |

:

WCAP 9666 ESBU Quakty Policy / Procedures
i

j AP 7.2 DP 4.0 ESBU 6.1

I DP 7.0 ESBU 6.1
.

} AP 18.1 DP18.1 Delete

:
WCAP-8370 Part C Delete

.

4

i

I I

Page 6 of 6

,
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FAX to TED QUAY !
i

January [1997
30

CC: Diane Jackson
~i

Tom Kenyon
Robin Nydes - |
Dick Miller ;

Brian McIntyre |
!

OPEN ITEM #134 (M3.11-1)

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 i

documentation related to Open Item #134 (M3.ll-1). The balance of the relevant information is ;

contained in SSAR subsection 3.11 and Appendix 3D. We provided a revision to Appendix D of the j

SSAR on February 29,1996, and believed it was acceptable. We discussed this topic with NRC and j
made a further revision to SSAR subsection 3.11 on June 19,1996 (over 6 months ago). Although ;

we have other open items on environmental qualification, our records show no outstanding
Westinghouse action on this item (#134) 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 |
i

!

:

i

I

!

i

<

L_. ____ __
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FAX:

S H E E T

I To: W. Huffman (NRC), C. Fineman (INEL), L. Hochreiter (PSU)

| ce; J. Butler (Informal NRC Correspondence File), R. Kemper

Subject: Today's telecon on WC/T CAD

i Date: January 22,1997
I Pages: Two, including this cover sheet.
!

*

COMMENTS:'

i

|
Folks,

4

4

Attached is additional information for our discussions today at 2pm. Speak to you then.*

.

+

1

i

i

'I

5
1

! I

!
.

I

i

From the desk of..

Earl H. Novendetern
Manager, Advanced and WER Plant Safety

AnaWs
Westinghouse

PO Box 355
,

Pittsburgh, PA 15235

(412) 374-4790i

Fax: (412) 374-5744
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12.a.In the event that fuel grid deformation becomes a concern for
AP600, Westinghouse will address its impact on the large break
LOCA analysis.

If Westinghouse fuel of a dif f erent design or another vendor's
fuel is placed into AP600 in the future, an evaluation will be
performed of the mixed core. The evaluation will consider any'

differences in dimensions, hydraulic resistances and burnup
effects between the fuel types to be loaded.

12.1.The Table 4.5-1 values indicate the condensation multipliers
which are modeled in the WCOBRA/ TRAC global model matrix to be
run. The wider range of values (0.4 to 1.05) cited on p.4-17
is applied in the uncertainty methodology determination of the
95th percentile PCT.

.
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FAX to TED QUAY
14

January 23,1997

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

Diane Jackson
Tom Kenyon i

i Joe Sebrosky"

i John Butler
Cindy Haag i

Don Lindgren
5 Robin Nydes

Brian McIntyre |
'

As I believe you requested, this is a reminder list of the Open Items where we have documented the
difference between "W Status" and "NRC Status". In all cases, we believe the next action is at NRC
and await your definitization of a Westinghouse action or your direction to change the "NRC Status"

,

to something other than " Action W".

a

Open Item Number Westinghouse Submittal Request for Status Change

4 (RAI 410.262) 9/10/% 1/9/97
4

,

21 (RAI 471.24) 5/20/% 1/9/97 |
*

., 1

30 (RAI 952.99) 5/13/% 1/13/97 |

12/17/% - repeat

37 (RAI 260.74) 4/22/% 1/14/97*

123 (M3.6.1-2) 4/30/% 1/15/97

134 (M3.11-1) 2/29/% - 1/16/97
6/19/% - more

135 (M3.11-2) 2/29/96 1/17/97
6/19/% - more j

|

|

Thanks for your help.

,

e

O'
Jim Winters
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FAX to TED QUAY
!

IJanuary 23,1997
;

CC: Sharon, please make copies for: Diane Jackson |

Tom Kenyon |

Don Lindgren 1

iRobin Nydes
!Dick Miller

Brian McIntyre

OPEN ITEM #137 (M3.11-4) |
l

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 #137 (M3.11-4). We provided a revision to SSAR subsection
3.11 on June 19,1996 (over 6 months ago). Although we have.other open items on environmental

,

qualification, our records show no outstanding Westinghouse action on this item (#137) and we l

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
412-374-5290 |

|

l

1

|
|
i

lef4
- ____
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AP600 Open Item Tracking System Database: Project Management Summary Date; I/23/97

Selection: litem nol between 137 And 137 Soned by item #

Comtitesp Engineer

Titk/Descn; ton
'

tiern DSER Secton/ Issue Chare Path (W) NRC

No. Branch Quesuon Typ Status Detail Res Est tlus) Staus Status ICP Draft Review Transmit

17 NRR/SP1.B 3 II MTG 01 Fanto / MdletD. I Closed Actum W 12/13/94 A

Mfl1-4 (EQUIPMENT QU ALIFICAT10N)
~ ~

|
IThe expression "Demonstranon of quahried hfe by test and analysis (or both)... * provided in the respome to Q270.5 is not clear. If the intent is to state that "demonstratum of

-

!quahfied hfe by test or nest and analysis * then the intent is acirptable and the SSAR should be cmected to say this. In a&btmn the COL ApplKant should not be obhgated to f
[suppheryas n_ phcated in the_above SSAR revision they shouhl be able_to conduct quahfication test themselves of they clumme to do so _,_

ISceitems 134 and 135.
' DISCUSSED AT 12/13/94 MEETING BETWEEN WESTINGHOUSE AND NRC PLANT SYSTEMS BRANCII. SEE NRC MLETING SUMM ARY FOR SPECIFICS !

!SUPPO_RTING_RESULTING STATUS.
, Closed - Westmghcuse has revised the SSA_R to resolve this issue.

N

M
L

4

Page. I Total Records: I
b
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3. Design of Structures, Components, Equipment and Systems

Abnormal environmental conditions are those plant conditions for which the equipment is
designed to operate for a period of time without accelerating normal periodic tests,
inspections, and maintenance schedules for that equipment. The maximum and minimum
conditions identified as the abnormal condition are based on the design limits for the affected

areas.,

Design basis accident (DBA) and post-design basis accident conditions are those plant
I conditions resulting from various postulated equipment and piping failures during which the
I identified equipment must operate without impairment of the function. 'Ihe design basis

accident and post-design basis accident conditions are discussed in Appendix 3D.
,

Qualification is based on component specific calculations when necessary.

Compatibility of equipment with the specified environmental conditions is achieved by the
I

following.

Systems and components required to mitigate the consequences of a design basis accident or
to perform safe shutdown operation are qualified to remain functional after exposure to the
environmental conditions in Table 3D.5-5.

I vironmentally qualified equipment exposed to a harsh environment h oal.

I of 60 years. Demonstration of qualified life by test or test and analysis is provided

.

I equipment suppliers to the Combined License applicant, to address applicable aging effects.
critical components susceptible to aging, a qualified life is established that includes the'

effects o etalintegrated radiation dose experienced at their respective locations wi !

the plant. When a 60-year q==.d E'- h nnt achievable. a shortar nyd f. e is
established, and a replacement program is implemented.

For equipment located in a mild environment, a design life goal is established by using known

i significant aging mechanisms and reliability data.

Equipment qualification takes into account the most severe environmental conditions resulting
~

from the design basis high-energy line break. Included in these conditions are the short-term
peak transient temperature following a main steamhne break (MSLB) and a radiation exposure
and temperature due to a loss of coolant accident (LOCA) within the reactor contamment.

I Postulated high-energy line failures as defined in subsection 3.6.2.1.2 are assumed in areas

I where high-energy lines greater than 1 inch are routed. Essential equipment is protected
I against the effects of jet impingement (subsection 3.6.2.4.1) and evaluated for spray effects

,

I if required (subsection 3.6.2.7).

Active mechanical equipment is quahfied for operability as discussed in subsection 3.9.3 and
Section 3.10. 'Ihis operability program, combined with the qualification of the electrical
appurtenances (valve operators, solenoids, limit switches), demonstrates qualification under

'

required environmental conditions. Active mechanical equipment is defmed as equipment that

I performs a mechanical motion as part of its safety-related function.
-

,

I

Revision: 8
3 3.11 2 3 WestinghouseJune 19,1996

.

8
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3. Design of Structures, Componexts, Eq:Ipment and Systems

I

|

Equipment areas outside containment and outside the main control room are maintained at
normal environmental conditions by nonsafety-related HVAC systems. If these systems are
disabled, the heat generated by this equipment is absorbed by the surrounding concrete with i

I an ambient temperature rise that does not exceed the abnormal condition. Normal HVAC is
,

restored within 72 hours or temporary ventilation is provided as discussed in Section 6.4.

If the normal nonsafety-related main control room HVAC is lost, the heat generated by
equipment and people is absorbed by the surrounding concrete. Normal heating, ventilation,
and air-conditioning is restored within 72 hours or temporary ventilation is provided as
discussed in Section 6.4.

I 3.11.4 Estimated Radiation and Chemical Environment

The plant specific estimates of the radiation dose incurred by equipment during normal
operation is shown in Table 3D.5-2 and the estimated doses following a loss-of-coolant
accident are defined in Table 3D.5-5.

I he identified equipment is qualified to perform functions in the radiation environments
present during normal and design basis accident conditions. The normal operational exposure
is based upon design source terms presented in Chapter 11 and subsection 12.2.1. 'Ihe
equipment and shielding configurations are presented in Section 12.3. Post-acciderit

I monitoring, reactor trip and engineered saf:ty features system and component radiation
exposures are dependent on the location of the equipment in the plant. Source terms and other
accident parameters are presented in subsection 12.2.1 and Chapter 15.;

The maximum combined integrated radiation dose inside containment is based on the effects
of the normally expected radiation environment (gamma) over the equipment's installed life
plus that associated with the most severe design basis event (gamma and beta) during or
following which the equipment is required to remain functional.

I ne chemical environment following a loss of coolant accident is primarily based on the
I chemistry of the reactor coolant system fluid since there is no caustic contamment spray.
I Sump pH adjustments are considered for certain qualification tests. This is discussed further

in Appendix 3h-

[ Combined License Information Item for Equipment Quahfication File
7 ^

l 3. L5
|

| The Combined License applicant is responsible for the maintenance of the equipment
I qualification file during the equipment selection and procurement phase.

.

q Revision: 8

3 Westinghouse 3.11-5 June 19,1996

,
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FAX to TED QUAY I

January 23,1997 i

CC: Sharon, please make copies for: Bill Huffman !
Diane Jackson
Tom Kenyon
Joe Sebrosky

Robin Nydes
,

Cindy Haag j
Don Lindgren |

John Butler i

Bob Tupper |
Bruce Rarig j
Brian McIntyre i

NRC is requested to please acknowledge receipt of information related to each of the following Open
,

items. 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 j
"NRC Status" to " Action N". This is the second weekly request of this type.

'

4, 21, 30, 37, 123, 134, 135, 137, 140, 157, 158, 164, 182, 184, 262, 293, 300, 305, 308, 319, 1

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,
1

1703, 1704, 1707, 1716, 1727, 1730, 1731, 1742, 1745, 1747, 1749, 1753, 1760, 1996, 1999, 2018, j

2019, 2023, 2024, 2025, 2040, 2045, 2051, 2199, 2200, 2201, 2202, 2272, 2273, 2442, 2457, 2 % 2,
2 % 3, 2964, 2 % 5, 2966, 2 % 7, 2 % 8, 2 % 9, 2970, 2971, 2972, 2973, 2974, 2975, 2976, 2977, 2978,
2979, 3122, 3126, 3127, 3128, 3197, 3372, 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.

Thanks h
Jim Winters
412-374-5290
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FAX to TED QUAY
t,

January 23,1997i CC:
Sharon, please make copies for:

Diane Jackson .Don Lindgren T m Kenyon
Robin Nydes

Dick Miller
Brian McIntyre,

ON ITEM #140 (M3.117)

In my quest to make sure we have provided NRC
!"

researching open items from the oldest on
. Attached are copies of some of the relevantwith everything you need to prepare an FSER I

;

3D 4.5.4 on February 29,1996 documentation related to Open Item #140 (M311
i

am :

environmental qualification, our (over 10 months ago). Although we have oth-7). We provided a revision to SSAR subsection
,

i
.

'

i

and we request that NRC provide a definitive a tirecords show no outstanding Westinghouse actier open items on
the status of this item. We recommend "A i

i

ct on N " Thank you.c on for Westinghouse or provide direction to chon on this item (#140)
f. ange

! C>"4 ;

i .

'

Jim Winters
412-374-5290

\
4

;

1

,

4

.

;

t

i
I
>

4 d
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AP600 Open Item Tracking Systems Database: Executive Summary Date: 1/23/97
Selection: litem no] between 140 And l'a Sotted by item #

hesn DSER Sectwnf Tale /I)esenption Resp (W) NRC

No Brn h Question Type Detal Status Engmeer Status Samus Wer h / Dee

143 NRR/SPLB 3 II MTG-OI Mdler.D. Omet Actica W
. ._ _. - - - - - - - - _ . . - - - _ - .. .. . . . - . . - - . . . . - .

M3 Il-7 (EQUIPMENT QUALIFICATION)
It is the NRC staffs posamn that renew of Secnon 3D.45 4 of the SSAR
rapares the staff so develop it's posnion on the extension of the hfe of
nuclear power plants beyond 40 years before it can addsess thss topic in the
!APbOO desagn in a --- J.: way. The staff believes that the development of ,<

it's posamon will confhct with the ape 00 seview schedule. Therefuse, the
' staff recommends semoval of this section from the ape 00 design certificatam

' ' " ' * . . . - - - . _ . . .. - ~ - - . . . . - . -..

~^ ~~

[ Closed ' StuEoisection 3D 45Iw~as ciengeit2 Qualified Life ReEalAion*In ''. . , . . . . ..
~ . ~ ' ~. _ . _ _ - -.

LRevision 5. , _ , , . ____

!

.

i

t

I-

!

i

.
.

I

I

Page: 1 Total Records: I l

!
_

_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ - _ - _ _ _ _ _ _ _ - . _ _ _ _ _ _ - _ _ - - _ _ _ _ _ . _ - _ _ - _ _ - . _ _ - _ _ _ _ - _ _
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# 3. Design of Structures, Component, Eq:1pmeat, and Systems
'

n
'Ah

Common practice for the evaluation of irradiation-induced degradation is to consider the sum
of estimated life and the accident radiation doses before design basis event testing. When
testing, the total dose is applied during the radiation aging simulation portion of the
qualification test sequences. 'This is considered conservative because the equipment has
accumulated an exposure, or total integrated dose, before the initiation of the seismic and
accident environment testing. Further bases for test dose determination are provided in
Subsection 3D.5.1.2. Sufficient margin must be included in test parameters (see
Subsection 3D.4.8). The same margins are applied in an analysis of radiation life or design
basis event radiation dosage.

He simulation of age also includes the effects of operational cycling, both electrical and
mechanical. Generally, these considerations are applied specifically to electromechanical
equipment such as valve operators, limit switches, motors, relays, switches, and circuit
breakers. Furthermore, the simulation of these effects is waived where exisring data
demonstrates equipment durability greatly in excess of estimated number of operating cycles
for Class IE service. Analysis or justification is provided for any case where operational
cycling is omitted in the test sequence.

It is not practicable to simultaneously simulate the aspects of aging. Development of each test
plan considers known synergies and sequences the simulation of the various applicable aging
mechanisms with regard for conservatism of the overall effect on the test specimens.

,

1 3D.4.5.4 Qualified Life Reevaluation

It may be possible to extend the qualified life of a particular piece of equipment at some
future date bt comparing the actual in-plant environments and conditions during the
equipment's installed life to the values assumed for the AP600 in establishing the qualified |
life. For example, the thermal qualified life might be extended by performing an analysis of
actual intemal or extemal temperatures (or both) experienced. Continuous temperature ;

monitoring or use of sample devices for testing and trending materials aging may be used. j

nese efforts reveal the conservatism of the original thermal life calculation, which acsumes
that the maximum value specified for the normal plant operating environment endured at all
times.

Although a strict Arrhenius calculation may yield an extended qualified life, care is taken in
using this extrapolation because of uncertainties in the methodology. He Arrhenius time-

, temperature relationship relies on empirically determined activation energies of materials.
'

This parameter has been determined for a number of materials to at least a good
approximation for small temperature extrapolations. Extrapolation of the Arrhenius model to

'

time periods of temperature beyond the range of materials test data is questionable and may
result in large errors. !

Calculated qualified lives based on this methodology should be limited to 20 years unless
sound technical bases can be cited. His position is consistent with industry guidelines such
as EEE 98-1984, NUREG/CR-3156 (Reference 4), and EPRI NP-1558 (Reference 5).

Revision: 5

Y WOS$lgh0083 3D-11 February 29,1996

,
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FAX to TED QUAY

i' January 24,1997

i
.

|CC: Sharon, please make copies for: Diane Jackson
Tom Kenyon |

Don Lindgren !
| Robin Nydes !

|- Dick Miller !

Brian McIntyre - I
-

! OPEN ITEM #139 (M3.114)

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 #139 (M3.11-6). We provided a revision to SSAR Appendix 3D
on February 29,1996 (over 10 months ago) and subsection 3.11.2.1 on June 19,1996 (over 7 j
months ago). This particular item, the use of IEEE 323-1974, was accepted by Westinghouse over a j

year ago and it seems appropriate that NRC should at least acknowledge receipt of our resolution. |

Although we have other open items on environmental qualification, our records show no outstanding ;

Westinghouse action on this item (#139) 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 |
i

,

I

I
|

,

:

J

f
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AP600 Open Item Tracking System Database: Executive Summary Date: 1/24/97
Selection: litem no] between 139 And 139 Sorted by item #

hem DSER Sectionf Tale /Descnpanon Resp (W) NRC

No. Branch (Nestum Type Detal Status Engineer Status Staus triter No. / thne

139 NRR/SPLB 3.11 MTG4)I Mdler Cimd Actm W
~ ~ ~ ~ ~

M3 ll-6 tEQUIPMENT QUALIFICATION)
,Wah respect to the response to Q270.7, as indicased atxwe, the NRC staff does not agree that IEEE Standard 323-1974 is essernially utentical to IFE.E
Standard 323-1983 and has not approve the use ofIEEE Standard 323-1983..Therefore Westmghouw's positum on this issue is unacceptable.

Resolved The introduction to SSAit'Appenika 3D aniSSAR'ME3D$1'M 3D54 I Rev5~5,inc5the proper neb and d$cnptEms of
~

IEEE 3_23-1974. The Revisen 8 of SSAR Sutnection 311.2.1 willinclude appropnase changes... _ _ ._, __

N
k
w

.

Page: 1 Total Reconis: I
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3. Design of Structures, Componen Equipment and Systems

i .

!i

Nonactive mechanical equipment whose only safety function is structural integrity is designed |

j according to ASME Code guidelines. The accident and post-accident environmental effects
i are considered in the design of such structural components as pump casings and valve bodies.

i

I

| The environmental qualification program is restricted to evaluating the design of critical
nonmetallic,subcomponents of active devices in a harsh environment, where failure results in
loss of the active component.

3.11.1.3 Equipment Operability Times
i

For the AP600 Class 1E electrical and active mechanical equipment, post-accident operability |

times are shown in Table 3D.4-2 in Appendix 3D.

I Specific information for each device qualified as part of the IEEE 323-1974 qualification
I program is contained in the appropriate equipment qualification data package.

The active mechanical component is qualified for operability as discussed in Section 3.10,
using test, analysis, or a combination of tests and analyses. This operability program,
combined with the qualification of the electrical appurtenances (for example, valve operators)
discussed in the appropriate equipment qualification data packages, demonstrates qualification.

3.11.1.4 Standard Review Plan Evaluation |

I
A discussion of the Standard Review Plan requirements in regard to environmental
qualification of mechanical equipment is provided in subsection 1.9.2.

3.11.2 Qualification Tests and Analysis
|

3.11.2.1 Environmental Qualification of Electrical Equipment
|

~^^ Jpjrcactrforwavi@ich' qualification of Class IE equipment is outlined in
iihientalT phe y

IThis methodo developed based on the guidelines provided infAppendix 3D.
I IEEE 323-1974 (Re $87 (Reference 2).

l Qualifhes im equipment in a harsh environment is based on type testing or testing and
I analysis. Analysis may be used to detemune significant aging mechanisms in mild

' jin v : a k!ades thermal and mechanical aging, radiation, andi environment
ex extremes of environmental, seismi ibration effects. Type testing is done
with representative samples of the production line ipment according to the sequence

s

I indicated in IEEE 323-1974 to the specified service cond ons, including margin. The testing
takes into account normal and abnormal plant o d design basis accident and post-

I dsig. 9-ie accident oner=riant == g.

When reliable data and proven analytical methods are available, environmental qualification
may be based on analysis supported by partial type test data. This method includes
justification of the methods, theories, and assumptions used (that is, mathematical or logical

t
1
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3. Design of Structures, Componerts, Equipmelt, and Systems

|
i

i APPENDIX 3D

Methodology for Qualifying AP600 Safety Related Electrical and Mechanical Equipment

| Safety-related electrical eqmpment7rtisted under the environmentaTc6n cted to
occur in thepent 06 design basis event. This testing provider arhigh dig ce
in the-safety-related system performance under the limiting environmental condition

u'Qialification criteria were revised by IEEE 323-1974 (Reference 1) and by Regulatory x
Guide 1.89, which endorses this IEEE standard. The concept of aging was highlighted in
IEEE 323-1974, and interpretation of the scope of aging and implementation methods were
subsequently developed.10CFR 50.49 provides the NRC requirements for qualification of ,/

'
| equipment located in potentially harsh environments. Therefore, the guidance provided by

IEEE 323-1974 iLibe-evolutio-y roor of7equirements, recommended methods, an
! qu, waticulpmcedures described in this appeMs
1

Specific treatment of seismic qualification, par ;f the qualificauoqtest sequence l

I recommended in IEEE 323-1974, is addressed in dEE 344-1987 (Reference 2). This
appendix bases technical guidance, recommendations, and requirements for seismic
qualification on IEEE 344-1987.

The AP600 Equipment Qualification methodology addresses the expanded scope of .
IEEE 627-1980 (Reference 3), which enco Fqualifka:icn of Chu 1 eTed5iccand-
safety-related mechanical equippm EE 627 generalizes the principles an techmcal 1

I guidance of IEEE 323 and 334' Compliance with the IEEE 323-1974 and 344-1987 is the I

specific means of compli ce with the intent of IEEE 627-1980 for safety-related electrical
and mechanical equipme

Safety related electrical and mechanical equipment is typically qualified using analysis, testing, !

or . w.dination of these methods. The specific method or methods used depend on the !
safety related function of the equipment type to be qualified. Safety-related mechanical
equipment, such as tanks and valves, is typically qualified by analysis, with supplementary
functional testing when functional operability is demonstrated only through testing, as is the
case for active valves. Testing is the preferred method for environmental and seismic
qualification of safety-related (Class IE) electrical equipment.

He technical discussions of this appendix follow the format headings of the equipment
qualification dr.ta packages (EQDPs) to be issued as specific qualification program
documentation. His formatting (see Section 3D.7) permits easy cross-reference between the
methodology defined in this report and the detailed plans contained in the equipment
qualification data packages. Attachment A of this appendix is the format used for the
equipment qualification data package.

Attachment B of this appendix, " Aging Evaluation Program," describes methods for addressing
potential age-related, common-mode failure mechanisms used in AP600 equipment
qualification programs. The approach conforms with current industry positions and makes

Revision: 5
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,

maximum use of available data and experience in the evaluation, test, and analysis of aging
mechanisms.

Attachment C, " Effects of Gamma Radiation Doses Below 10' rads on the Mechanical
Properties of Materials," provides the basis that radiation aging below 10' rads is not a
significant factor in the ability of the equipment to perform properly during a seismic event.
For some devices, electrical properties are degraded below 10' rads. Radiation aging for
couipment not required to perform a safety-related function in a high-energy line break
environment and subject to lifetime doses of less than 10' rads is not addressed in AP600 test

programs.

Attachment D. " Accelerated Thermal Aging Parameters," describes the methodology employed

in calculating the accelerated thermal aging parameters used in this program.

Attachment E. " Seismic Qualification Techniques," discusses available methods for
establishing a seismic qualification basis, by either test or analysis, and its application to the
qualification of safety-related equipment for the AP600.

3D.1 Purpose

The basic objectives of qualification of safety-related electrical and mechanical equipment ,

follow:

To reduce the potential for common cause failures due to specified' environmental and-

seismic events

To demonstrate that safety-related electrical and mechanical equipment is capable of*

performing its designated safety-related functions.

His appendix describes the methodologyJat has-beerradoptertcrqualify-equipment
according to IEEE 6271980, "IEEE-forDesign Qualification of Safety _Syste.m_ Equipment
Used in Nuclear Po.ver Generating Stations." The two standards primarily IFsed'to.
demonstrate com with this standard are IEEE 323-1974, "IEEE Standard for Qualifying

Class IE Equi nt for Nuclear Power Generating Stations," and IEEE 344-1987, "IEEE

Recommend Qactices for Seismic Qualification of Class IE Equipment _for NuclearPower
Generating StatioWn .

3D.2 Scope

ne qualification criteria, methods, and environmental conditions described herein constitute
the methodclogy that has been adopted to comply with the forenamed standards for the
AP600. This methodology applies to safety-related, seismic Category I electrical and

I mechanical equipment and is also utilized for certain monitoring equipment. Seismic
Category II equipment is not within the scope of this program.

Revision: 8
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3. Design of Structures, Compone1ts, Equipmelt, and Systems

|

Performance during abnormal env.& auw conditions, while not specifically designated as
an indusuy or a regulatory qual.fication requirement, is also addressed by this appendix.
Performance during normal senice conditions is demonstrated by tests and inspections
addressed by the equipment specification. Electromagnetic interference (EMI) testing or
analysis is not included in the qualification process and is addressed on an individual
equipment basis, as necessary.

|

3D.3 Introduction
1

Dis appendix identifies qualification methods used for the AP600 to demonstrate the
performance of safety-related electrical and mechanical equipment when subjected to abnormal
and accident environmental conditions including loss of ventilation systems, feedline,
steamline and main coolant system breaks, and seismic events. This appendix provides the
expected conditions for various locations in the AP600 General requirements for the
development of plans / procedures / reports are also provided. Section 3D.4 identifies the various
industry and regulatory criteria upon which the program is based. Section 3D.5 defines the
design specifications and applicable test environments. Section 3D.6 defines the basis for the
qualification method selection. Section 3D.7 outlines the documentation requirements.

;

!

3D.4 Qualification Criteria

The environmental requirements considered in the design of safety-related equipment are l
embodied in GDC 2, " Design Bases for Protection Against Natural Phenomena"; GCC 4,
"Envimnmmtal and Missile Design Bases"; and GDC 23. " Protection System Failure Modes."
GDC 1, " Quality Standards and Records," and Section III, " Design Control," of 10 CFR
Part 50, Appendix B " Quality Assurance Criteria for Nuclear Power Plants and Fuel
Reprocesdag Plants," to require that the environmental design of safety-related equipment is
verified, docunented, and con: rolled.

The qualification methods described in this appendix are used to verify the environmental
design basis and capability of the safety-related electrical and mechanical equipment supplied
for the AP600 De results of the verification, as well as the design basis for each equipmerr.,
is documented in an equipment qualification data package. (See Attachment A for sample
format.) Design control is performed through the AP600 Quality Assurance Program. (See
Chapter 17.)

3D.4.1 Qualinenti -

^

l IEEE 323-1974 and 344-1987 serve as the basis upon which the AP600 e@ ment !

qualification methodology demonstrates compliance with IEEE 627-1980. NRC reguli ' ns
stated in 10 CFR 50.49, " Environmental Qualification of Electrical Equipment Important
Safety for Nuclear Power Plants," and NRC guidance provided in Regulatory Guide 1.89 and

Is Regulatory Guide 1.100, endorse IEEE 323-1974 and IEEE 344-1987, respecti . The
intent of the more general IEEE 627-1980 is addressed throneh "=rerrnance with IEEE 323

p

and .

f

I
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FAX to TED QUAY

January 24,1997 ;

i

CC: Scaon, please make copies for: Diane Jackson |
Tom Kenyon |

Don Lindgren :
Robin Nydes |
Dick Miller

'

Brian McIntyre

OPEN ITEM #141 (M3.11-8)

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 #141 (M3.ll-8). We provided a revision to SSAR subsection
3D.4.8.2 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 environm ntal qualification, our records show
no outstanding Westinghouse action on this item (#141) 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.

.

h

Jim Winters
412-374-5290

!

.

h

k
4
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-AP600 Open item Tracking System Database: Executive Summary Date: 1/24/97
Selection: litem nol between 141 And 141 Sorted by item # 1

hem DSER Secition/ Tnle/Desenpaion Resp (W) NRC

No. Branch Questam Type Desasi Status Engineer Status Status letterNo I Dase

141 NRR/SPLB 3 11 MTGot Mdler,D. Closed Action W

M3.II-8(EQUIPMENTQUALIFICATION)' ~~ '
~ ~ ~ ~ ~ ~ ^ ~ '' '

ilhe staff does not agree that the discussions in Subsectums 3D 4.6,3D.4.7, and 3D.4.8 of the SSAR are consistent wuh NUREG4588, RG l 89, and past
; NRC possoons and approvals as stased in the response to Q270.9 One of the prirnary reasons is that the staff has not approved the use of IEEE 323-1983

{whichis beinguse so denumstrase * - - - = Further h*** between the NRC staff and Wesunghouse must be conduded in order to sesolve these

,?Yz:: __-- - :- ., . z := = = = :: 2 .== === ====- _ - . =_ _ : 2. _::. =:= == - - - :.:2 -=:- 2.=. .=
Closed - Section 3D 4 8 2, Revision 5 was sevised to include: *1f snarge is not specifically defined and quantified through conservatism in the aging

- Paramesers s calculang then a +lQ percent _ tirne margin will be_ included." _ _,__ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _.
,

A
'M

w
,

L

l

:
.

+

i

.

Page: 1 Total Records: I
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3. Design of Structures, Components, Equipme-t, and Systems

,-

1

3D.4.8.2 Aging

No specific margin is applied to the time component in deriving appropriate aging parameters,
if margin is included in deriving the accelerated aging parameters employed for simulating 1

cach applicable aging mechanism.

Margin may be addressed by demonstrating the adequacy of the aging simulated by test
through the calculation of time-temperature equivalence (See Attachment B of this appendix)
or the comparison of simulated parameters with those applicable to the intended service of the
equipment. The installed life of equipment must not exceed the thermal qualified life
demonstrated by this calculation. Additionally, the selection and use of the thermal aging
parameters both for test and subsequent calculations are subject to criteria, including the
following:

Test temperature must endure for at least 100 hours-

1

Test temperature must exceed any application temperature (that is, the normal or*

abnormal environment in which the equipment is to be used, and for which the life is
calculated)

.

Test temperature must be less than state-change temperature for materials critical to the
*

equipment safety-related function or capability to endure the subsequent design basis
event testing

A conservative activation energy is used. Activation energies for materials critical to the
=

equipment safety-related function or capability to endure the subsequent design basis
event testing are considered. Materials may have several activation energies, each for
a different ma -m . R&ms mev' ies are considered.- -

If margin is not demonstrated through conservatism in the aging paramet rs calculation, l
I n a +10 percent time margin is included.

!
|

'

lA margin of 10 percent in the other parameters (for example, irradiation, operational cycling)
|applies to both the aging simulation and the post-accident simulated aging, with few
!exceptions.

t

For equipment required by design to perform its safety-related function within a short time )
period into the design basis event (that is, within seconds or minutes), and having completed
its function, subsequent failure is shown not to be detrimental to plant safety, margin by
percentage of additional time or equivalent time-temperature is not applied. Margins for trip
function requirernents are contained in the worst-case high-energy line break envelope. Test
parameters are simulated on a real-tirne basis with the transient condition margins listed in
Table 3D.4-3. Trip signals, once generated by the sensors, are locked in by the protection
system and do not reset in the event of subsequent sensor failure.

Revision: 5
February 29,1996
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FAX to TED QUAY

January 24,1997
|
'

CC: Sharon, please make copies for: Diane Jackson
Tom Kenyon

: Don Lindgren
Robin Nydes
Dick Miller
Brian McIntyre

|# OPEN ITEM #138 (M3.11-5)

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 #138 (M3.11-5). We provided a revision to SSAR subsection
3D.4.3 on February 29,1996 (over 10 months ago). This straightforward change incorporated the
documented request of NRC. Acknowledgement of NRC's receipt of this item (#138) is requested.
Although we have other open items on environmental qualification, our records show no outstanding '

Westinghouse action on this item (#138) and 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.

Jim Winters
412-374-5290

.
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AP600 Open Item Tracking System Database: Executive Summary Date: 1/24/97

Selection: litem no] between 138 And 138 Sc:ted by item #

hem DSER Sectmn/ Title / Description . Resp (W) NRC

No. Branch Question Type Detail Status Engineer Status Status Wer No. / Date

138 NRR/SPLB 3.11 MTG4)I Miller.D. Ckned Action W

[M3.II-5 (EQUIPMENT QUALIFICATION) e
4

|With respect to the response to Q270.6. the staff position is that to be in c.,
- with the sequirenwnes of 10 CFR 50.49, qualification snust le j

j emonstrased for equipment that has n(4 been demonstrased to be qualified. If it can be demonstrated that any - '
. --- (including electronsc) is quahfiedd

jin accordance with applicable r- .. .e it will be found acceptable. To dase, the accepeed position for electmasc equspment, by both industry and the |
|NRC,is that electmsuc equipment that experience a total integrased radiation dose in excess of 103R is considesed to be in a harsh envisonment.

iWestinghouse's positen on this issue is gable;___,__ _ . __ _ __ _ , _ _ __ __ ____ __ _ _ _ _ __._ _ ____ _ _ _ __ _' _

[ Closed - Section 3D 4.3. Last paragraph has been revised in Revision 5 to addsess radusim harsh

fenvironnents.__ ,_
__ _ _ , _ _ __ _ __ ,

W

tJ
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3. Design of Structures, Components, Eq11pme:t, and Systems

addresses considerations for cable field splices and connections, guidance for their
qualification is taken from EEE 572 and Regulatory Guide 1.156.

Regulatory Guide 1.156, " Environmental Qualification of Connection Assemblies for Nuclear
i

Power Plants" - ne guide endorses EEE 572-1985. The AP600 equipment qualification i

program employs the recommendations of Regulatory Guide 1.156 in specifying the )
|
| qualification program plans where this guide supplements the guidance of EEE 572 to

demonstrate conformance with the guidance of EEE 323.

Regulatory Guide 1.158, " Qualification of Safety-Related Lead Storage Batteries for Nuclear
Power Plants" - The guide endorses EEE 535-1986. He AP600 equipment qualification
program employs the recommendations of Regulatory Guide 1.158 in specifying the
qualification program plans where this guide supplements the guidance of IEEE 535 to
demonstrate conformance with the guidance of IEEE 323.

;
'

3D.4.2 Definitions

Definitions of terms used in this appendix are contained in the referenced standards and
EEE 100, "EEE Dictionary of Electrical and Electronic Terms." Subsection 3D.4.5 clarifies j

1the definitions of " life" (that is, design, shelf, and qualified life) as used in this methodology.
The terms " design life" and " qualified life" have the meanings set forth in EEE 323 and are
used in the context of that standard.

-

3D.4.3 Mild versus Harsh Environments

! Qualification requirements differ for equipment located in mild and harsh environments. |
|

IEEE 323 defines a mild environment as an environment expected as a result of normal
service conditions and the extremes of abnormal service conditions where a safe shutdown
earthquake is the only design basis event of consequence or conditions where thresholds of |
material degradation are reached. The following limits are established as the delimiting J
environmental parameter values for mild and harsh environments. l

Typically a mild environment conforms with the environmental parameter limits of ;
'

Table 3D.4-1, though others may apply to specific equipment applications or locations.

he scope of 10 CFR 50.49 is limited exclusively to equipment located in a harsh
environment. De AP600 equipment qualification program conforms with the requirements

I of 10 CFR 50.49 for the qualification of harsh environment equipment. He " radiation-harsh"
l environment is a significant subset of the harsh environment category. A radiation-harsh
I environment is defined for equipment designed to operate above certain radiation thresholds
I where other environmental parameters remain bounded by normal or abnormal conditions.
1 Any equipment that is above 10' rads gamma (10' for electronics) will be evaluated to
I determine if r. sequential test which includes aging, radiation, and the applicable seismic event
I is required or if sufficient documentation exists to preclude such a test.

Revision: 5
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FAX to TED QUAY ,

January 24,1997

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

John Butler
Cindy Haag

,

Don Lindgren j
Robin Nydes <

IBrian McIntyre

As I believe you requested, this is a reminder list of the Open Items where we have documented the
difference between "W Status" and "NRC Status". In all cases, we believe the next action is at NRC
and await your definitization of a Westinghouse action or your direction to change the "NRC Status"
to something other than " Action W" ]

l

Open Item Number Westinghouse Submittal Request for Status Change

4 (RAI 410.262) 9/10/% 1/9/97

21 (RAI 471.24) 5/20/% 1/9/97

30 (RAI 952.99) 5/13/% 1/13/97 j

12/17/% - repeat |

37 (RAI 260.74) - 4/22/% 1/14/97

123 (M3.6.1-2) 4/30/% 1/15/97

134 (M3.11-1) 2/29/% 1/16/97
6/19/% - more

135 (M3.11-2) 2/29/% 1/17/97
6/19/% - more

137 (M3.11-4) 6/19/% 1/23/97
,

140 (M3.11-7) 2/29/% 1/23/97

>

Thanks for your help. W
&
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FAX to TED QUAY

January 27,1997 )

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

John Butler j
Cindy Haag <

Don Lindgren |

Robin Nydes ;
Brian McIntyre

As I believe you requested, this is a reminder list of the Open Items where we have documented the j
difference between "W Status" and "NRC Status". In all cases, we believe the next action is at NRC |

and await your defm' itization 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

4 (RAI 410.262) 9/10/% 1/9/97

21 (RAI 471.24) 5/20/% 1/9/97 '

j

)

30 (RAI 952.99) 5/13/% 1/13/97 '

12/17/% - repeat
1

37 (RAI 260.74) 4/22/% 1/14/97

123 (M3.6.12) 4/30/% 1/15/97

134 (M3.11-1) 2/29/% 1/16/97
6/19/% - more

135 (M3.11-2) 2/29/% 1/17/97
6/19/% - more

137 (M3.Il-4) 6/19/% 1/23/97

138 (M3.11-5) 2/29/% 1/24/97

139 (M3.11-6) 2/29/% 1/24/97
6/19/% - more

140 (M3.11-7) 2/29/% 1/23/97

141 (M3.ll-8) 2/29/% 1/24/97

/,t
g.
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W: :

AP600 Open Item Tracking System Database: Execu'?ve Sumniary Date: 1/27/97
Selection: [nre si codej=' Action W' And [DSER Section] like '3.5.1.3** Sorted by item #

Item DSER Secuon/ Tale /Descnpton Re9 (W) NRC

No. Branch Quesuun Type Detail Status Engmeer Status Status letter No. I thee

586 NRR/EMCB 3.5 t.3-13 DSER-OI Undgren Closed Action W

01)RBINE MAINTENANCE PROGRAM & MISSIII PROB ABlllTY CALCULAT10N)WAinghouse Eould add CTX. Acuan item 3.5.l.35to the
~

SSAR. Provide turtune mente_nence program _ including probainhty calculatons of surtune massile generanon. _ .__
_

' Closed - Addressed Ey COL'inem in SSAR'sectA10 25
'~ ~

'~~. _ _ , . ~

[Actum_W - N_RC wants ume table for subnuttal of turtune mainteance program _in SSAR. _ ,_
_ _ _ _ _ _ _ , __

.

Page: 1 Total Records: 1

1 ._. . . _ _ . . _ _ . _ _ _ _ _ _ _ _



* ;

APfl00 Open Item Tracking System Database: Executive Summary Date: 1/27/97
Selectioso: Inrc st code]=' Action W' And IDSER Section] like '6.l** Sorted by item #

hesn DSER Section/ Tule/Dewnptum Resp (W) NRC

No Hranth Quesnan Type Detail Staus Engineer Samus Staus Lxtier No. / Dase

%9 NRRAMCB 6. l .2- 1 DSER-OI Lindgren&hulz . Closed Action W

i*'S'.'"@ "" **'M * I"'''I? """''*I*'I '' _ 85""_h[i h_ d
~ ~' ~

. Closed [- Added nysuement form trankefhmddngs dhph[dhhto S5AR Red 7,subsectum[6.l_51
_, '|* #

. . _

~

]
970 NRRT.MCB 6.1.22 DSER G lindgren/Schulz Closed Actam W

;Wesunghouse should provule rnore information indicanngIldtEhme cUings will be conakly appint and wdl prov&'adequae pr,sectim
~

,throughout the plant's hfe. In addition, Westmghouse stuuld supply dma and an in<lepth analysis to prwide justify using new coating types (such as high-
; ?P coatings)_in c _- ^,__g

._. ._. - _ , _ . , _ _ _ _, _, ._ _ , - _ ,,_ _ {t

IClosed - SSAR Rev. 7, subsectum 6.l.2.16 includes the requuement for a prt,grarn by the Combined Is.ence applicant to control nesting, apphcation, and

[monnorms or nonsafety;relmed coatings;
_ _ . _ _ _ . . ,__ _ _ ._

971 NRR/EMCB 6.1.2-3 DSER G Gre er Closed Actkm W

[WestiMshould'indicae in the SSAR ' hether the changes in th[rera.. . ..id practims tesul; in a greater or lesser amount of predicted hydrogen
~

w

, &=.....--. . . . : _. :. = == == == .:. . : . . . . : 2 =_ :.- _ . :=:=- L ..:.

[ Closed - See status detari for open nem 6.25 2 3. Westinghouse will recalculae the design basis hydrogen genermum using the source term specified in
:

RG I.7.
__ _ _ _ , . _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _._

.
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AP600 0 pen Item Tracking System Database: Executive Summiry Date: 1/27/97
Selection: [nre $t code]=' Action W' And |DSER Section] hie '7** Sotted by Item #

licm DSER Secuon/ Tale /Descnption Resp (W) NRC

No. Branch Quesuon Type Detail Status Engmeer Staus Staus trater No. I Date

1044 NRR/HICH 7.2.8-2 DSER-OI ITAAC/Deutsch K. Closed Acton W NTD-NRC-95-4468

| Westinghouse should provide informanon concermng environmentally ~ahficanon of PMS (twnponents addressingi local temperature rises above the rotun
~ '

ambient espenenced by the cornponents dunng operanon.
.It is dessable to have additior.al margin txnh into the design. The componeras stuunkl. therefore, be qualifel by tesung to higher temperatures than ;

ispecifat in the SSAR for a given room environment. Westinghouse should address this concern in the SSAR. Wesunghouse should also provkle nuld
'

environment equipment qualgicauon in the CDM wah the correspon&ng IT_AAC.- _ - - - . . . - . . __ _ _ , _

.. - - _ . . - -

_

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

Closed - Technical information agreeded to by NRC dunng rnecting on May I 5-16. Additamal technical informanon neganhng the equipment design
. marge toloss of HVAC has been incorporated into Revision 3 of the SSAR. Subsection 7.1.4.l 8. rkn 12/2
Westinghouse needs no decide approach to close this item. rkn 12/6

Action N - NRC suit has the acuan to evaluate the Westmghouse proposal on procedural fix of instrument overhemmg after 24 hour permd (6/21 meetmg
|with W/SPLB/HICB). Based on I t/21 W/NRC telecon, this approach is reasonable, see quahfication program in SSAR Secuon 3. I1.
I

f Acuon W - NRC sequessed W provide proposed COL item for quahficanon margin and insuument setpoint data or document in the CDM and
conespondmg ITAAC (W is considenng options; did not comnut to either appmach). rka 12/2

|
jWesunghouse does not consider there to be an apphcable COL action to identify. Tediaical inftwmation relased to design margm agansa a loss of IIVAC

f'was provided m SSAR 7.1.4.1.6 and is considered technically resolved, as waws previously agreed to by NRC. This inern is considered closed since there is
,

no Westinghouse action required at tius time to attdress tius item (smce the NRC relates this comment to the PMS ITAAC, the responsible engmeer is

jhanged to ITAAC). akn 1/14/97._ _
_ _ _ _ _ __ _, _ _ _ _ _ _ _ _ , _ _ _

;

3%5 NRR/HICB 7 TEL.-OI ERG Closed Action W NTD-NRC-97-4936
i

,_ .._ . - . . . . _ . . __m . _ . . _ _ . . _ . _ _ _ . . _ . _ __ . . . . _ . _ . . . .

_ _ _ .].Respond}o NRC trug_{ nun HuNman tg,Upana}o of8/j_Q w9pmvQconunents onfAM and greged ERGS.
.t , . . ~ , , _ _

| Comments hav5eninckorase~d such 'tEthis lettA(unentifying chEge~s~to PAM'S table iA5SAU[and to the ERGS) should be out by 12/6. rkn 'l2/3
' '

tener is pendmg DCP approval, possibly 12/9. status would then he resolved although W owes SSAR changes and ERGS by end Dec. rkn 12/6
, Closed wah compleuon of ERGS on Jan 13 NSD-NRC-97-4936 and SSAR Rev 10 incorporation of changes to the PAMS table. rka i/14/97

_

t

|

.

.
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AP600 Open Item Tracking System Database: Executiv Summary Date: 1/27/97
Selection: [nre st codek* Action W' And (DSER Section) like '8** Sosted by Item #

hem DSER Sconon/ Title /Descnpanon Resp (W) NRC

No. Branch Question - Type Detad Status Engmeer Status Status 12ner No. / Thine

1061 NRR/EE1.B 8.2.35-2 DSER-OI TECHSPEC/Wmiers Closed Actam W
.. .. -- -. - . . -- - . -. . . . - - - - _ . . -

(Offsate ac interfaz requirement) Wesunghouse included in the AP600 standard design an interface idennfied as the "nuninnsm nundier of ESF trams to le_ - _

| energized smunhaneously * This _iinerfacem_ars m_ convey some safety significance, and the staff _ requires funher_ clan _ficatam._ . . . . . _. ~ . _ _ . _ . . _ . _ . _ _ . __ _ _

Closed. SSAR Table 1.5-1 revised to delete interface requirement _ _ . . _ _ _ . _ _ _ _ _

_ _
_ . . . _ . _. . _ . . . . _ _ _ _ . . - ._

- . _ ..

he there is no requirement for ESF trains to be energimi simuhaneously on the
:AP600 ,

I i

Closed - With issuance of the Tech Specs in SSAR Rev.9.

1072 N RR/EE1.B 8.32.14 DSER-Of Hayes Gosed Actam W NTD NRC-95-4464

(Minimun separation) Westmghouse should jusufy establishmg a nuninuNhion distance of I inch between mm-Gass IE cowfun and Class |E open
~

WP cable trays, since tinis separatam [s an in acconianz with IEEE 384-1981_._ _ .__ _- - _- . -__ _ _ ,

. . _ _ - - . . . - . - - - . . _ - . - - - _ - - ._ ._ - . . . . - - . -.

.. Closed - SSAR Section 8.3 2.4.2 (Rev. 6) and Appendis 1 A (Rev. 7) sevised to address these etceptams.
Lenner NSD-NRC-964669 provided jusuficanon including test results industry may have to support partial exempion .

1077 NRR/FF1 R g441 DSER OI TECHSPEC/Deutsch Cksed Adnan W

ICSB I8 eniBi U S M]W)Westmghouse s a5hA5 alspect of rednulant indicanon be p'owered from hfferent sinaces.[~ )
~

i(U _ . , . _ ,

,

~^

~I '
Closed: SSAR Chapeer 7 (Secuan 714) revised to idenufy MOVs with redundant indication power .6.a

.

' Closed - Wuh issuance of the Tech Specs in SSAR Rev. 9.
_, _ __ _

1078 NRR/FFI R 8.5-1 DSER-OI Hayes Closed Action W
, . . . . _ _ _ _ _ . _ _ . _ _ _ _ _.__._ _ . _ _ _ .. _ ... _ ... ... ~ _ . . . -__

;(Supplemental ini.enations provided in RAI sesponses) Westinghouse should include in the SSAR supplemental informanon involving adddsonal
[desenpa, of t,he design._ - _ _

-_ ___ _

Oosed[[Inforrnan'o[n iwiuded in Rev. 6, subseUson 8 3 (I.2[.I[_ _ _ _ , _ _ _ _ . ' _ , _ _ , _ _ -
__ _ _ ,

~

i[ . [[
~~ ~

]
3394 NRPJEELB 8. RAI4.M Hayes Gosed Action W NSD-NRC-96-4801

,

,435 84
,a. Wesonghouse should provide the basis or jusuficanon for making emergency lighnng non Class iE.
t c

b. Wa=r-t== should address the concem that dunng a seisnuc event emergency hgiving would not be avastable.

!
'c. Wesunghousc RAI respc .se to 435.34 stased that the Oass IE de distnbution system design was in comphance with IEEE Standard 384 and NRC
Regulatory Cande 1.75. T' sere are no non-safety related loads fed frorn the Gass IE de sytem Changing the emergency hghtmg to non. Class |E

invahdales this response once the power supply is sult Class IE. The staff requests that this RAI be updated to reflect the cunent design status and include |f;an evahante of the pou anal of this design 39Eegrade Oass IE power suppipes= _d
, .. . _ __

Miesroase r=5 via Westfa8MENh5(k8Ul[ugujh Ih ^
~ ~

| [
~~

i

.
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AP600 0 pen Item Tracking System Database: Executive Summary Date: 1/27/97
Selection: [nre st codeldAction W' And |DSER Section)like '17* Sorted by item 0

leem DSER Section/ Tule/Descnpum Resp (W) NRC

No. firanch Quessum Type Detaal Status Engineer Samus Staus letter No. I Dse

37 nrr/hque 17. RAl-OI Fanto Gosed Actum W NSD-NRC-96-46%

Quesuon 260.34 (Quahty Assurance)

jWestmghouse semes that sum-safety-related systems klentified dunng implementatum of the pocess used to desemane the regulsory treament of non-
. safety-related systems (RTNSS) are classified as Al%00 Class D. The staff consafers that the QA pogram apphed to RTNSS-identified structures,
f systems, and co.w.w (SSCs) should follow guidehnes comparable to those of Genene letter 854)6 reganhng anncipated transients wuhout scram. |
;and Regulatory Position 3.5 and Appendix A of Regulatory Guide I 155,"Stanon Blackout," for Nackout non-safety-related equipment. Descnbe how !

|the AP600 quahty assurance program tha is apphed to R_1NSS-identified SSCs is yo..pg to these guidehnes
,

<

, . . _ _ _ _ _ _ _ _ _ _ . . . . _ _ . _ _ . . _ . _ . _ _ _ _ . . _ _ _ _ _ _ . _ . _ _ _ . _ . _ _ . _ . _ _ _ _._ ___ _ _ _ . ,

Closed - Res{me prmuled by NSENRC-q,.
__. _ _ _ _ _ _,

4

_ _

1300 nrr/hque 17 1.3-1 DSER-OI R1NSS/Kloes Ckwed Actum W

|The QA apphed to RTNSS should be comparable to that descnhed in Genenc Letter 854)6 for A1WS, as well as Regulatory Position 3.5 and Appendix A i
[of RG 1.155 for nonsafety-related statum blackout equipnent. ;

'

[Clodi- Quahty Assurance requirements are graded based on the safety classificanon of the item or service, as desenhed in WCAP-8370[ Appropiate
' industry oualny assurance requirements will be apphed to non-safety-related items and services.
I

[See nem g 37. _
_ _ . _ . _ . _ _ _ _ . _ _ _ _ _ . _ _ _ _ _

l 301 nrr/hqmb 17.I.3-2 DSERol Klocs Closed Actum W NTD-NRC-95-4464

[Westin'ghouse should add COL Actum item 17.I.3d to the SSARdWhen completin'g the detailed design dunng the COL deJgn phase, a COL apphcant
~

;wdl be responsible to submit its design phase QA pogram for staff review. This wdl be in additum to the snaff review of the COL apphcant's QA program
[for constnaam of the facilny3 __ __ __ _ .___ ..

_ _ _ _ _ _ _ _ . _ _

hhhhin SSAR Revisaan 3 [ [~~'. [ __ __ _ [|
~
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R EE ES
' 2 9. Ausilirry Systems

>
*

.

The compressed a.. instrument air system is required for normal operation and startup of the
i plant. Air-operated salves that are essential for safe shutdown and accident mitigation are
I designed to actuate to the fail-safe position upon loss of air pressure. These air-operated
I valves utilize safety-related solenoid valves to control the air supply.

The instrument and service air subsystems are classified as moderate-energy systems. There
i are no adverse effects on safety-related components associated with a postulated failure of the
I instrument and service air pioing.

I The high-pressure air subsy. stem is classified as a high-energy system. The high-pressure
i compressor and receiver are located in the turbine building, which contains no safety-related,
I equipment or structures. Air piping routed in safety-related areas is I inch or less in diameter
I and the dynamic consequences of a rupture are not required to be analyzed. The high-
1 pressure air subsystem is not required to operate following a design basis accident nor is it
I used for safe shutdown of the plant.

9.3.1.4 Tests and Inspections

I System components, such as the air compressors and air dryers, are inspected or tested prior
I to installation. The installed compressed air system is inspected, tested, and operated to verify

that it meets its performance requirements, including operational sequences and alarm
functions. *

Air compressors and associated components on standby are checked and operated periodically.
i

l Desiccant in the air dryers is changed when required.

I Sample points are provided downstream of the air dryers in both the instrument and service
I air subsystems and downstream of the purifier in the high-pressure air subsystem. Periodic I
I checks are made to ensure high quality instrument air as specified in the ANSI /ISA S-7.3

standard. Periodic checks on the high-pressure air compressor are made on a regular basis j
l to verify that the breathing air meets the Quality Verification Level E as indicated in the |
| ANSI /CGA G-7.1 standard. !

g.Jden
During th mitial plant testing prior to reactor startup, safety systems utilizing instrument air

I are tes d as part of the safety system test to verify fail-safe operation of air operated valves
|

| upon loss of instrument air or reduction of air pressure as described in Regulatory '

I Guide 1.68.3. Section 1.9 summ rizes conformance with Regulatory Guide 1.68. |ya,JJ {
9.3.1.5 Instrumentation Applications !

An instrumentation package is included with each of the instrument and service air
compressors. Each package consists of temperature and pressure transducers, indicators, and
automatic protection devices. The temperature and pressure transducers support the automatic
control modes of compressor operation. A manual mode of operation is also provided for

i cach control system. Compressed air system indication and control are available in the main
control room.

Revision: 7
April 30,1996 9.3 6 3 W95tiligtl00S8
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AP600 Open it;m Tracking Syst;m D;t: base: Exec tiveS:mmary Dat:: 1/24/97
Selection: [nre st code]=' Active' And [ type] hLe 'DSER-Ol' Sorted by NRC Status

item DSER Section/ Title / Description Resp (W) NRC

No Branch Question Type Detail Status Engineer Status Status LetterNo / Date

972 NRR/SCSB 62.1-1 DSEROI Narula/Grover Closed Active

% new method for calculating the source term for the AP600 is currently under stafT review. |

Closed: The source term originally proposed in the SSAR is being abandoned in favor of the source term dermed in NUREG-1465 (the historical
source term as defined in TID-14844 and RG l.4 has been superseded by the source term described in NUREG-1465).

973 NRR/SCSB 62.1-2 DSER-Of Gresham/Grover Action N Active

Because the AP600 design does not have containment sprays, natural deposition on surfaces in containment is far more important than in past
designs. De climination of containment sprays from the design requires further staff review.

Activo: Communication ongoing between Westinghouse and NRC relative to the concept of aerosol removal capability that could be used for
severe accident mitigation.

1009 NRR/SCSB 6.2.52-4 DSER-OI Narula/McDermott Closed Active

|De staffis currently evaluating the llRS to determine if the design conforms to the regulations and standards in Section 615 of the SRP. |

posed - Adoption of PARS closes this issue. SSAR revision to section 6.2.4 provides documentation of switch to PARS. |

I101 NRR/EMCB 936-2 DSER-OI Winters Closed Active

Westinghouse must satisfactonly address the issue of the regulatory treatment of non-safety-related systems for the chemical and volume control
system, as well as other non- safety-related systems.

posed. De AP600 chemical and voleme control system has no RTNSS importance functions. |

t102 NRR/EMCB 9.36-3 DSER-Ol Winters Closed Active

| Westinghouse should address cnteria identified in Section 9.3.4 of the SRP concerning the CVS. ]
Closed. De AP600 chemical and volume control system is not a safety related system. Derefore, the criteria listed in Section 9.3.4 of the Slip is

not applicable since they address only safety related systems.

1458 NRR/SCSB 19.2.2.1-4 DSER-OI Winters ' Closed Active

| Westinghouse should address the resolution of fire protection concerns. |

Closed - SSAR subsection 9.5.1 and Appenda 9A, Revision 8, provide detail of the fire protection system and resolve known NRC concerns
There are no outstanding NRC requests for additional information on fire protection.

I46I NRR/SCSB 19 2.3.3-2 DSER-OI PRA-2/Scobel/FAI Action W Active

| Westinghouse should address the resolution of hydrogen generation and control concerns. |

| Active - Meeting with NRC on April 10 & II,1995 to discuss hydrogen issues. Also discussed follow-on questions 480.116 through 480.136. |

'
\ 4'

RC 6TATus: (Cr/vE ~

PE = D6EQ-M ,

F
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AP600 Open It;m Tracking Syst;m Dat: base: Execttiva Summr.r7 Dats: 1/24/97
Selection: [nre st codej=' Active' And [ty pcj like 'DSER-Ol50' So ted by NRC Status

Item DSER Section/ Title / Description Resp (W) NRC

No. Branch Question Type Detail Status Engineer Status Status Letter No. I Date

1999 NRR/PDST l .1 DSER-Ol50 Butler Closed Active

3. Proprietary Information
The AP600 Design Control Document cannot contain any proprietary information since it becomes part of IOCFR52. The present AP600 SSAR

contains 3 proprietary volumes. Revision 0 of the PRA contained one proprietary volume out of 4.

flosed - Pmptietary material in SSAR & PRA have been significantly reduced. ]

2018 NRR/PDST 6 DSER4)l50 Fanto Closed Active

22. Post 72-hour support actions
(See item 1. RlNSS)

flosed - This issue is being followed under DSER open item 6.3.4-1 }

2019 NRR/SCSB 6.3 DSER4)l50 Schulz Closed Active

23. Debris in IRWST and Containment Sumps
The staffis concerned that the strainers in the IRWST and containment sumps could be clogged by debris. Important factors are the use of non-
safety-related coatings in the AP600, and possible sensitivity in this design to screen clogging because of dependence on gravity-driven flows.
(See DSER Open item 6.2.1.8-1)

Closed -The IRWST sump and the containment recirculation sump of the AP600 are designed and located to have small potential for plugging.
The two types of sumps are in difTerent areas and have separate flooding conditions.

IRWST Sump
The IRWST sump is at the bottom of the IRWST tank and is separated from the remainder of containment. The IRWST tant is fully enclosed
(except for vents and condensate collection pipes) and is lined with stainless steel. The water has a high cleanliness as it is filtered and
demineralized (by the spent fuel pit cooling system) during and after each refueling. Sludge will be minimal and the COL cleanliness program will
prevent foreign debris from being introduced into the tant During a LOCA vented RCS steam will condense on the containment shell and be
directed by gutters ta 4 inch pipes which drain into the IRWST. Containment paint or other lose debris will have to be smaller than 4 inches to be
drained into the tank. Since the tank is normally full, floating debris will stay on the surface. Containment paint has a high specific gravity and
will quickly sink to the bottom of the tank. Curbs in the gutters and inside the IRWST will trap the heavier debris preventing migration to the
screens. With the low injection flows and the long tank drain down times (>6 hours). no significant transport of heavy debris is expected When
the tank reaches its minimum level during recirculation the water leve is above the top of the screens and floating debris can not be trapped on the

screens.

Containment recirculation sump
The intakes for containment recirculation are located on the walls above the floor elevation at 83 feet. This is 11.5 feet above the waste sump
below the reactor vessel (an elevation 71.6 feet). The bottom of the inlet screen is one foot off the floor, this pmvides a curb function. During a

[ LOCA, water will flood the vessel cavity and adjaent floors up to the 107 foot elevation. The containment recirculation line is

hd not opened until the water Irvel in the IRWST reaches a low level setpoint. Water level in the flooded containment when IRWST reaches the setup
is above the top of the recircalation intet screens. Thus during the long floodup time (>6 hours) there is no transport of floating debris to the
screens and heavy materials will have settled to the waste sump level or the 83 foot level. During recirculation the water level in containment will

"
- not change significantly nor will it drop below the screens. Thus the recirculation screens will be not be clogged by floating debris or by heavy

debris. The loss of non safety coating will not have an effect on sump operation.-

s s
in addition the COL will implernent a cleanliness program to climinate other potential clogging debris.

%cflY W
.
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1
' AP600 Ope::: Itm Tracking System Database: Exec:tiva Sammary Dat:: 1/24/97

|
Selectiez: [nre st codej=' Active' And [typellike'DSER4)l50' Sorted by NRC Status

Item DSER Section/ . Titic/ Description . Resp (W) NRC,

No. Branch Question Type Detail Status Engineer Status Status LetterNo. / Date

4

2024 NRR/IllCH 16 DSER-OISO . Deutsch Gosed Active

28. Design of the Divesse Actuation System
' The DAS has teen identified by Westinghouse to be a RINSS-important sysicm for ATWS considerations. The staff needs additional

information regarding the design and reliability (See DSER Open item 7.7.2-1)

posed - SSAR Chapter 7 revised to address.
gPer 11/21 telecon, NRC has action to discuss lack of DAS/ Tech Spec relationship within the staff. rka 12/2.

2040 NRR/TSB 16. DSER-OISO TECilSPEC/RTNSS Cosed Active

44. Technical Specifkations for R1NSS-Identified Items4

(See item I, R'INSS)

same as 2454 rkn 3/26

|
Closed - With issuance of the Tech Specs in SSAR Rev. 9.

4

j 2045 NRR/SCSD 19. DSER-OISO Corletti C osed Active NTD-NRC-95-4506

49. IntersystemImswf-Coolant Accident (ISLOCA)
SECY-90416 specified reu ndations that plants should consider protection against the possibility of an ISLOCA. SECY-93-087 requires

i that passive plants adhere to the recommendations of SECY-90416. The NRC has stated in the DSER that the staff is still evaluating the adequacy
of the AP600 relative to these criteria.

Discussed at 2/9/95 SMM)
Will be discussed during severe accidne meetings.

5/2/95 Status: Not discussed yet.,

Oosed - Response provided NTD-NRC-95-45%.
[

J

!

,

d
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AP600 Ope:3 Item Tracking Systema Database: Executiva Summary D*.t : 1/24/97
3

( _ Selection: [nre st code}sActive' And [ type] like'DSER-Ol50' Sosted by NRC Status

. Resp (W) NRChem DSER Section/ Title / Description .

No. Branch Question Type Detail Status Engineer Status Status Eetter No. / Date i

2051 NRR/SRXB 19. DSER-Ol50 HaagShkawa C!osed Active

55. Perdic Sysacan Reliabi.ity
Per DSER OR 19. l.3.1-3, the Stadsequests detailed docunientasaan on the success cnteria assusned for various systesna and operaser actions

_iode'ed in the event tree top events.m

At 7/27/95 enecting between NRC and W, Wr 7 - psesented how we were proceeding on the T/H uncestmenty evalisation. NRC's
uiterpretation of the scope of what T/H uncestaanty evrJanatson shoisid be was expanded NRC Action to provide to Westinghouse again what the

;
naission of this cvaiuation is to be.t

-) At 6/29/95 SMM, W/NRC appear to be diverging on the puqsose of she evaluation. Actions were psovided for both W and NRC.
At 4/20N5 snecting between W/NRC, asseed to the purpose of the T/it inncertainty evaluation and the seeps involved.

Discussed at 2/9M5 SMMI
StaK will develop focussed issues that will define path to sesolutaast

'

5/2/95 Status: Discussed at April 1995 SMM. Issue discussed sharing March 30 & April 20,1995 ning. W & saaKagree on a sesolution pash for this*

issue (neargins approach).
a

i_ (Discussed at 4/4/95 SMM)
1 55. Passive Syssens Reliability

Weo:- ' - 7 will be benclun.Aing MAAP4 against NOTRUMP to denionstrr.c she adequacy of using it for addsessisig this issue. The saaK will
;

-

j also benchsmark MAAP4 against REIAP to identify any probleans wish using alis code.
The staff recomunended that Westinghouse identify psefersed analysis cases of prolonged, naaminuuni cose uncovery events, and evalusse these cases;
(with sensitivity runs) first to provide sonne confidence and hir in the aseas of concern in the shart ternt

1 Action W Westinghouse will provide the NRC with the list of psefersed analysis cases.
(5/2/95 Status) Action W - Analysis cases lo be provided as prt of MAAP4 T/II uncestmenty benchanasting process.

Action N De staff will provide details of a calculation using the REIAP code that Ldicases that MAAP4 is nonconsertative. ,

(5/2M5 Status) Action N - Still under staff review.,

CLOSED - This inesa nusnber is being closed because it is a duplicase of another entry in the d*ha- auf is covesed by DSER 01 19.1.3.1-3.

:

.

f
,

!

!

.

4
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AP600 Open item Tracking System Database: Execc tiv2 Sussmary Date: 1/24/97

Selection: |nrc si codel=' Active * And [ type] like'MTG-Ol' Sorted by NRC Status

Resp (W) NRCitem DSFR Section/ Title / Description .

No. Branch Question T)pe Detail Status Engineer Status Status txtter No. / Date

457 NRR/FCGB 38 MTGol Ort /Lindgren Closed Active NTD-NRC-96 4617 1/4/96

CONTAINMENT MEETING (3/28&29/94) ACTION ITEM i - Revicw Proprietary classification of containment vessel drawings and provide

results to stalT

|%Iosed - The revision draft of SSAR section 3 8 2 transmitted by NTD-NRC-96-4617 prowided nonpropnetary figures for the e
*-' =

458 NRR/ECGB 62 MTG-OI McDermott, D. Action W Active

CONTAINMENT MEETING (3/28A29/94) ACTION ITEM 2 - Provide additional details on e
* m design transients associated with passive

en :-- na function.

| Action W -Include transients in SSAR section 6_2.1 |

2442 NRR/lilCB 16 i M TG-OI TFCllSPEC/Birsa Closed Active

Evaluate the potentiat for failures that could defeat the capability for placing functions into bypass. His needs to be considered in the
development of the actions (operator could be required to take an action to put the channel in bypass, and be unabic to perform the action) At
very minimum, the bases should clearly explain what is meant by placing the channel in bypass. Is taking the action (switch operation) without the
system succeeding ok? This action is there to go from I/3 logic to 2/3 logic (which affords operating fault tolerances) Staying in the I/3 condition
is not "a=cceansle. This concem is valid for both the RPT and ESF.i

) Closed - With issuance of the Tech Specs in SSAR Rev. 9. |

2457 NRR/lilCB 16.1 M TG-O! TECliSPEC/Birsa Closed Active

For PAMS, standard specs were determined using all type A, and category i variables. Consider use of action J (no LCO 3 0.3) producing a special
report. Need to consider how this applies to AP600 PAMS and AP600 RG l.97 categorization.

[losed - With issuance of the Tech Specs in SSAR Rev. 9. |
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FAX to TED QUAY

January 28,1997
!

CC: Sharon, please make copies for: Bill Huffman

|
Diane Jackson ;

i Tom Kenyon
'

Joe Sebrosky
John Butler

| Cindy Haag i

Don Lindgren
Robin Nydes

i

| Brian McIntyre

As I believe you requested, this is a reminder list of the Open items where we have documented the
difference between "W Status" and "NRC Status". In all cases, we believe the next action is at NRC :

!and await your definitization of a Westinghouse action or your direction to change the "NRC Status"
to something other than " Action W".

i
|

Open item Number Westinghouse Submittal Request for Status Change

4 (RAI 410.262) 9/10/% 1/9/97
;

|
*

21 (RAI 471.24) 5/20/% 1/9/97

30 (RAi 952.99) 5/13/% 1/13/97 |

12/17/% - repeat

37 (RAI 260.74) 4/22/% 1/14/97

123 (M3.6.1-2) 4/30/% 1/15/97

134 (M3.Il-1) 2/29/% 1/16/97
6/19/% - more

135 (M3.11-2) 2/29/% 1/17/97
6/19/96 - more

137 (M3.11-4) 6/19/% 1/23/97 j
i

138 (M3.11-5) 2/29/% 1/24/97 i

139 (M3. Il-6) 2/29/% 1/24/97
6/19/% - more ;

140 (M3.11-7) 2/29/% 1/23/97
1

141 (M3.11-8) 2/29/% 1/24/97 i

1

586 6/19/% 1/28/97
,

i

*
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FAX to DIANE JACKSON ;

; }
.

January 28,1997 ;

;

i CC: Sharon, please make copies for: Ted Quay :

Tom Kenyon !
;.

1- Don Lindgren ;
'

' Don Hutchings

1,

Brian McIntyre ,

!

| OPEN ITEM #586 :
s

In my quest to make sure we have provided NRC with everything you need to prepare an FSER, I am |
3

'

researching open items for sections scheduled to complete FSER drafts. Attached are copies of some
.

of the relevant documentation related to Open item #586. This is the only open item associated with ;

j section 3.5.1. with an "NRC Status" of " Action W". We (NRC and W) promised each other in late t

; 1996 that section 3.5.1.3 would be ready for a final FSER draft in December of 1996. See the draft
i Activity Plan sheet attached which includes all NRC comments. We provided a revision to SSAR i

subsection 10.2.6 before the current revision of June 19,1996 (over 6 months ago). This was a very

| straightforward change and implemented NRC requests into the SSAR as we believed it was agreed. |

| It is outside the scope of Design Certification for the SSAR to explicitly impose a time table for
submittal of a turbine maintenance program. This will be part of the COL application process as4 :

? required by subsection 10.2.6. It seems a reasonable request that NRC acknowledge receipt of the ;.

change, Our records show no outstanding Westinghouse action on this item (#586) or any other item !

associated with subsection 3.5.1.3. We request that NRC provide a definitive action for j

Westinghouse or provide direction to change the status of this item. We recommend " Action N" or |
'" Resolved". I will be calling about 1:30 today to see if you have additional information on this item. |
Thank you. !

1

i-

:
I

i

Jim Winters
412-374-5290

3 1

_ _ _ _
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AP600 Open Iteen Tracking Systen Database: Executive Sununary Date: 1/28/97
Selecties: [ item nol between 586 And 586 Sorted by item #

,

b DSER Secoon/ TMscription Resp (w) ,

No. Branch Question Type Detad Stasus Engmeer ' Saat h @g f % y

~

)586 NRR/EMCB 3.51.313 DSER-Of Landgren . Aaion W

(TURBINE MAINTENANCE PROGRAM & MISSILE PROBdBUTE~CAlfUL TION Westinghouse skda&l COL hum I$m 3 155 to the '

- -- --- ~y/'55AR. Provale turbone masneenence program includmg pruhebeiny calculatens of turtene mes. generatum..

:: . - : == = = m : = _= . .:=: ------ : = 2 .:.= :: : : : _: z :. ,.:::.
Cimed - Addressed by COL item in SSAR section 10.2 6 t'

[^""" W.- NRC wants tune table for submmal of turtune mamteance program in SSAR. _ _,_, __ _ _ ,. _,

!

,

&W
'P
i
;

|

|-

!

.

|
|

i

!

L

,

i

.

i
Page: 1 Total Records: I
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10. Steam and Power Conversion System

Hydrogen gas pressure*

Hydrogen gas purity*

Generator winding overtemperature=

Generator ampere, voltage, and powera

Additiona gen tor protective devices are listed in Table 10.2-3. \ |
'

10.2.6 - ombined License Information on Turbine Maintenance and Inspection

The Combined License holder will implement a turbine maintenance and inspection program. s

The program will be consistent with the maintenance and inspection program plan activities '

and inspection intervals identified in subsection 10.2.3.6. The Combined License holder will
have available plant specific turbine rotor test data and calculated toughness curves that
support the material property assumptions in the turbine rotor analysis.

10.2.7Neferences
1

1. WSTG-4-P, Proprietary and wsiG-*-NP, NUnpropnetary, " Analysis of the Probability |,

of the Generation of Missiles from Fully Integral Nuclear Low Pressure Turbines,"
|

-

October 1984.

2. WCAP-ll525, Probabilistic Evaluation of Reduction in Turbine Valve Test
Frequency,1987.

.

3. NUREG-1275, Vol.11, Operating Experience Feedback Report - Turbine-Generator
Overspeed Protection Systems, Commercial Power Reactors, H. L. Omstein, Nuclear
Regulatory Commission, April 1995.

t
i

Revision: 8

yp 10.2-19 June 19,1996
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Westinghouse - Energy Systems sa m
*

j Electric Corporation ''e-T Wna 9:30 0m
i
i DCP/NRC0583
j- Docket No.: STN 52-003

.

August 20,1996
Document Control Desk
U.S. Nuclear Regulatory Commission !

Washington, D.C. 20555-001 !

ATTENTION: MR. JOHN HOYLE

SUBJECT: WESTINGHOUSE COMMENTS ON " POLICY AND KEY TECHNICAL ISSUES
PERTAINING TO THE WESTINGHOUSE AP600 STANDARD PRESSURIZED
REACTOR DESIGN", SECY-96-128

Dear Mr. Hoyle:
l

Westinghouse appreciates the opponunity, as the designer of the AP600 advanced passive nuclear |

power plant, to provide our perspective on SECY 96128 Policy and Key Technical Issues Pertaining ,
,

to the Westinghouse AP600 Standard Pressurized Reactor Design. Detailed comments on each of the ]
10 issues are presented in Attachment 1. These detailed comments include specific recommendations :

tfor the following items where the Westinghouse position differs from that proposed by the staff-
!
5

1. Design Basis Radiological Consequences !

!!. Prevention and Mitigation of Severe Accidents !

IV. Post-72 Hour Actions i

VIII. Spent Fuel Pool Cooling System :

These comments and recommendations were discussed with the Advisory Committee on Reactor
Safeguards on July 19.1996 and August 8,1996.

Please contact me if you have any questions conceming these comments.

.

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

_

9

I

|*



FAX to DIANE JACKSON

January 28,1997

This is in response to item 7.i.(1) of your 10/17/% letter, item 7.i.(1) of our 12/17/% telecon and'
OITS item 304. HEPA filtration is not required on the VHS exhaust to the plant vent because the
high radiation alarm in the exhaust line would lead the operators to terminate discharge on high
radiation. This approach is consistent with the VRS and the two VAS exhaust paths to the plant vent
shown on Figure 9.4.7-1 (Sheet 1 of 2). We recommend that the "NRC Status" for item 304 be
changed to " Action W".

Thanks
Jim Winters
412-374-5290

cc: McIntyre
Cummins
Hutchings

I

1

l

|
1
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.

FAX to JOE SEBROSKY

January 28,1997 !
!

To: Joe Sebrosky (NRC)
'

i

SUBJECT: AP600 PRA PAGE MARKUPS
,

i
Attachment I contains markup page < hanges to the AP600 PRA. Specifically, there are changes to
PRA page 6-24 and page 45-7. These changes will be included in the next revision to the PRA. The
staff reviewers should include these markup pages with their PRA report.

On AP600 PRA page 45-7 (see Attachment 1), reference 45-3 has been updated. Attachment 2
contains a copy of the referenced paper.

Please contact me if you have any questions concerning this fax material.
.

\

Cynthia L. Haag |
Advanced Plant Safety and Licensing |

-

1

!

|

I
|

|

.
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'
6. Success Criteria Analysis

t

|
,

CICA CONTAINMENT ISOLATION FOR LARGE LOCA |;

i

| (CIC)
!

Large LOCA: LLOCA
,

1

The success criterion for this case is the same as specified for case CIC (contamment isolation ,

l following core damage). However, since containment isolation must occur in this case in time ;

to prevent core damage, there is less time available for operator action to manually actuate 1
.

containment isolation if automatic actuation fails. i

:

(Note that CIC is used in the determination of XCICPO for event tree top event CIS.
'

XCICPO = CIC + PO, where CIC _2 PO we-es defined in Chapter [FBB].) |.v as iv.,

Basis for Success Criteria: j

The requirements for CIC for large LOCA prior to core damage are generally as specified for
CIC (Chapter [TBD]) following core damage. However, for large LOCA prior to core
damage, there is less time for operator action to actuate containment isolation if automatic

| isolation fails than there would be for the post-core-damage action. Although the amount of
time available for this backup operator action is dependent on break size and other parameters,,
this simple action is specified within the first several steps of emergency response guideline
AE-0 (Reactor Trip or Safety Injection Response). Hence, it is expected to succeed, especially
for this smaller category of large breaks.

6.4.9 Core Makeup Tank System

"Ihis top event represents injection of borated water into the reactor coolant system by the core j

makeup tank system. For events with loss of RCS water inventory, the core makeup tanks
system is automatically actuated on an S-signal following low pressunzer pressure. For large
LOCA, the analysis assumes that CMT injection does not occur fast enough to prevent core |

I
uncovery, and no credit is taken for CMTs. For medium, intermediate, and small LOCA, the
CMTs provide RCS inventory makeup and core cooling until normal RHR or gravity injection
can be established.

During transients, the core makeup tanks systeni may be automatically actuated if the event
causes an RCS cooldown (e.g., steamline break), resulting in RCS coolant shnnkage and low
level. Event sequences in these cases are the same as for small LOCA, once CMTs inject.
For heatup transient! if secondary side cooling and passive RHR are unavailable, primary side
relief may occur tirough the pressurizer safety valves; in this case, CMT injection is needed
in order to allow short term RCS cooling (feed and bleed cooling) and keep the core covered

| until depressurization to normal RHR operatmg pressure occurs.

Due to pressure distribution in the reactor coolant system, core makeup tanks system injection
is assumed to be possible for events other than large or medium LOCA only if all four reactor
coolant pumps are tripped. The protection and safety monitoring system (PMS)

-.

Revision: 7
3 M righouse h June 28,1996
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'
45. Fission. Product Source Terms

.

I category, the releases are very similar over the first 24 hours after core uncovery. This is
I because the containment remains intact. The release at 24 hours after core damage for each
I of these sequences is based upon design-basis containment leakage area. The differences in
i the releases among release categories occur over the long term as the containment pressurizes.

I The BP, CI, CFE, and CFI release categories represent large releases that occur prior to
| 24 hours after the onset of core damage. Release category CFL represents large releases that

occur after 24 hours.,

I A fission-product release source term is also developed to address the sensitivity assuming that
,

the IC source term from the containment is released directly to the environment with no i

holdup or decontamination in the auxiliary building. The sensitivity release fractions also i

represent source terms for consequence analysis, as discussed in Chapter 49.

| Two sensitivity analyses were completed to determine the impact on MAAP model parameters
| PRAT and FAERDC. These variables control the fission-product release correlation and the
I airbome aerosol mass, respectively. The results of the sensitivity analyses demonstrate that
I the default value yields conservative results.

I Finally, a comparison of the AP600 source term results with NUREG-1150 shows reasonable
I agreement between the AP600 source terms for release categories CFE and CFI sad the
I closest NUREG-1150 equivalent.

1
)

l 45.7 References

| 45-1 EPRI MAAP 4.0 Users Manual. |
|
,

| 45-2 EPRI I.etter to James Wilson, USNRC, dated April 30,1993, attachment titled, " Passive
ALWR Secondary Building Mixing and Leak Rate Monitoring."

| 45-3 Mrch 20,1990 laci Ocuo O..,J E. W. Lcaver (Fui- Ayykd Tech:6;y) :: Ein I
i

l WLeyr ("Ic:tir;he=), ach..x:: cf d.d pm &!:1 " ^.ree! P-' anti =-Darmg-- |
| = h. Osumoiv. Tu've Rupmm Scwm .'.cciden: E >crt". I

I

l 45-4 NUREG-0772, Technical Bases for Estimating Fission Product Behavior During LWR I

| Accidents,1981.
|

| 45-5 NUREG/CR-4551, Volume 2, Revision 1, Part 4, " Evaluation of Severe Accident Risks:
| Quantification of Major Input Parameters, Experts' Determination of Source Term I
I Issues," 1992. !

i
'-

L L, b cti., , L 5 Mete M , " Recc5cl Rdeab bej AA
s onno\ded w m C,e nmdo r TA c Rupbre Se e A"M EM,
4 64. pe s,de d at de F.f+b Inte enc $ow3 Te picJ '"'' E^g '" "'

t h d $ dr.,Jics oye.A 4 L% , Ge yi., , Chce, Apr'.t G 4,1417.
~

Revision: 8
T Westinghouse fb september 30,1996
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Aerosol Retention During An Unisolated Steam Generator Tube Rup- |

ture Severe Accident Event :

|
;

To be presented at 1

|
.

the Fifth International Topical meeting on Nuclear Ternal Hydraulics Operations & Safety

|Beijing, China

April 13-16,1997 -

|

!

by

Jun Li, David Leaver, James Metcalf |
'

Polestar Applied Technology,Inc.
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INTRODUCTION nisms for unisolated SGTR sequences. The work ;

'A steam generator tube rupture (SGTR) initiated reported here considers, and develops models for, j
li8PP cable aerosol iemoval mechanisms for these jcore damage sequence can potentially lead to

! containment failure. In such a sequence, fission sequences. Inertial impaction, turbulent depost-
, , ,

'

products released from the damaged core to the tion, and thermophorests are important aerosol
,

rem val mechanisms for unisolated SGTR se- ;primary system may be carried by the flow
through the broken tube (s) into the secondary side

quences. Consideration of these removal mecha- j
,

nisms will provide more realistic source term re- ;j of the steam generator and fm' ally out to the re-
leases and more accurate risk estimates.

| ' actor building via, for example, a stuck open |
safety relief valve.

As the fission product aerosols travel through the ;
.

steam generator, mechanisms exist to remove jThe purpose of this work is to describe a model
i for estimating aerosol retention during a severe ! hem from the flow, e.g., turbulent deposition, |

inedial nnPact,on, mennophoresis, etc. The im-
'

i
! accident involving an unisolated SGTR. He

AP600 plant is used as an example in developing Ponance of each removal mechanism will vary
depending on the location of the break. When the .;the model. His work, under sponsorship of the
break is located high along the tube, a large frac- :U.S. Department of Energy Advanced Reactor ti n f the aerosol; carried in the flow m, the bro- :

Severe Accident Program (ARSAP), has been
ken tube (af win be removed via turbulent deposi- |

.

performed to support the Advanced Light Water
tion on se inner uface of se tube (s) befom mey

Reactor (ALWR) Program position on emergency
reach the break. When the break location is low iplanning. Most PRAs and severe accident codes
(for examP e, at the jomt between the tube and thel

assume that a significant fraction of fission prod.
tube sheet, see Figure 1), a sigmficant amount ofucts flowing through an unisolated break in a
acro 8 I will escape turbulent depos, tion mside thei

. steam generator tube escape to the environment.
tube and will pass through to the secondary side

For example, in NUREG 1150 [1], the median ,

f the steam generator where it wiIl be subject toestimate of the fraction of the core inventory of ,

Mm Val Processes (e.g., mertial impaction, tur-iodine released to the environment was 27%, and ,

the 95th ercentile estimate was 80%. His esti-
bulent deposition and thermophoresis) as it im-

p
P nges on the surroundmg tubes, support plates -i

mate was based on an expert clicitation panel.
and wrappers, and as it travels m the tube bundle.

NUREG 1150 states that based on the work of the
panel, "there is a very good chance that there ne analysis of se retention of aemsols in se

. . .

would be little retention of radionuclides in the
event of an unisolated SGTR can be divided into

steam generator and the piping." [1] In the AP600
two problems. One is the aerosol deposition on

PRA (2], the iodine release from an unisolated ,

the primary side of the steam generator (i.e., m-SGTR is 22% based on MAAP results,
side the tube) and the other is the aerosol deposs-

t

ti n on the secondary side of the steam generator,
f These results indicate that little credit has tradi-

We shall analyze the two problems separately.
i tionally been given to aerosol removal mecha-

I
!

! 1

i I
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| The geometry and arrangement of an AP600 stant volume (c,) (for steam, kis about 1.3). If
l steam generator are shown in Figure 1. The steam subscripts I and 2 are denoted for the primary
j generator plenum is directly connected to the side and the secondary side of the steam genera-

primary system and is divided into two sides tor, the expressions for the flow velocity and mass
separated by the partition plate. During normal flow rate inside the broken tube are given by
operation, water from the core comes via the hot Equations (1) and (2):
leg into one side of the plenum flowing through
thousands of inverted U tubes to reach the other . , _ , -
side of the plenum and then back to the core via 2 P'' ' k ' 1 - P[ T

r '

the cold leg. As the water travels through the v= (1)
tubes, it passes heat to the water on the secondary A Pi > ' E - I' AE'l

side of the steam generator and vaporizes it. - -

-

2 A+1"

r k' 'P'i 'P'Tg
(2Ppi)L k - 1)

2 2
i (2)-=

ruse, A 11 > < P, s

Also according to the theory [3], the flow will be
choked when the pressure ratio of the secondary
side to the primary side is less than the critical
pressure ratio. The critical pressure ratio is deter- 1

Tube mined solely by the adiabatic exponent as fol-
SupportPlates lows:

k

P 2W'

_2 = = 0.546 for k = 1.3-

P < k + 1)IWrapper
_11|| The expressions for the flow velocity and mass

flow rate at the exit of the nozzle when the pres-
sure ratio is less than or equal to the critical value

Lower Renurn are given by Equations (3) and (4).
Tube sheet '' k ' ' 2 P, '

(3)
v" = \\ k + 1) < p, ,

H otLeg Paruuan Plate Cold Leg F a.:
s ' 2 'i i

Pp,k (4)rigure 1. siemaue of he steam omerator -= i

In these equations, pi is the gas density in the
FLOW VELOCITY IN BROKEN TUBES lower plenum of the steam generator, which can

be derived based on the ideal gas law, i .e.,
To predict aerosol behavior, it is first necessary to
estimate the gas flow velocity in the broken tubes P/p = MT/S, where Mis the universal gas
for the core damage sequence, which requires the constant and his the molecular weight of the
application of the theory of compressible fluid gas in question.
dynamics. According to the theory [3), the tube
flow velocity under the ideal condition is deter- AEROSOL AGGLOMERATION IN LOWER
mined by the pressure ratio of the primary side to PLENUM
the secondary side across the break, and the adia-

The average residence time for the particles in thebatic exponent (k) that is the ratio of the heat ,

lower plenum is expected to be significant as is
capacity at constant pressure (c,) to that at con- the average residence time for the particles trav-

2
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j - eling from the primary system to the lower ple- bulent flow in a circular tube with the Re in the |
num, due to limited gas flow (as controlled by the; ~

_ small cross-section area of a tube). As a result, it
4 6range of 3x10 to 10 ). VJ is the dimensionless

;
deposition velocity of panicles determined by the

is expected that substantial agglomeration will
,

following equations:
occur among fission product aerosols. The fact .

'

i that the plenum volume is small so that the aero. 0.065Sc*' r. < 0.2 ;

| sol concentration will be high will funher en- VJ=< 3.5 x 10" r2 02 < r. < 20 (8) |

|
hance agglomeration.

0.13 r. > 20 ;
,

,

| Studies have been done on aerosol size distribu. where Sc is the Schmidt number and r. is the so- |

tion in the area of nuclear safety analysis. Powers called dimensionless particle relaxation time. j
'

and Burson [4], after examining the results from They are defined, respectively, as: j
extensive Source Term Code Package calcula-;

8C * (9)tions and from the QUEST study [5], concluded pp,

that the aerosol size distributions present in con- i{' tainment will be lognormal with the mass mean 't+ = p ru,
p,d,'Cu f- 2

'r= * u, = -U (10) <

: aerosol diameter between 1.5 to 5.5 m and geo- 18 2 |
j metric standard deviation between 1.6 to 3.7. It is In Equations 9 and 10, p is the gas density, p is
: expected that fission product aerosols would have

the diffusion coefficient of the particle in gases
longer residence time for agglomeration m trav-

and U is the flow velocity in the tube. In the ex-
4 - eh,ng from the primary system to steam generator

tubes than in traveling from the primary system Pression for r, p, and d, are, respectively, the#

; into the containment. Thus, the size of the aero. density and diameter of the particle, is the vis-
; sols entering the steam generator tube is expected cosity of the gas and Cuis the Cunningham slip
j to be larger than that entering the containment. factor
' For conservatism, a mass mean diameter of 3 m
; and a geometric standard deviation of 1.81 are Very often, the decontamination factor (DF) is
| used here, used to represent the removal efficiency of aero-
'

sols in a given system. DF is defined by the ratio
; AEROSOL RETENTION INSIDE TUBES of the rate of aerosols leaving the system under

In a broken tube, the flow velocity inside the tube consideration to the rate of aerosols entering the'

| is expected to be of the order of hundreds of me- system. De relationship between DF and E is3

: ters per second, so the flow is expected to be tur. given by the following equation, according to
j bulent. As a result, the turbulent deposition model their respective definition:
; [6] should be used for the aerosol in-tube reten- 1 ' r p 7 +~
; tion calculation, i.e., DF exp 4 V (11)
; l- E < Ds ) 2n

_ _

|
-

e p 7 *- Evidently, the DF of aerosols inside the SG tubes
j E = l- exp --4 V (7) increases expon ntially with the flow distancen
: _

(Ds i 2 along the mbe.
_

AEROSOL RETENTION ON SECONDARY
a where E, is the retention efficiency of aerosol
4 SIDE
! particle due to turbulent deposition (defined as

- the ratio of the particle mass deposited in the tube The gas and aerosols coming out of the break in

] to the panicle mass entering the tube), D is the the tube will be in the form of a jet with an initial
; diameter of the tube, L is the distance between the velocity in the range between hundreds of meters

; bottom of the tube sheet and the break,fis the per second. He jet is expected to impinge on an ;

j Fanning friction factor (=0.046/Rea2 [7] for tur. array of tubes, or surfaces of plates and structures
:4

3
.
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in the near field of the break, causing significant
removal of aerosols due to aerosol impaction and if the jet shoots vertically, parallel to the tubes,
turbulent deposition. Thejet will eventually slow the jet would be expected to travel in between
down at some distance from the break due to both confined channels which tend to be bounded by
the entrainment of initially quiescent secondary the tubes. He expansion of a circular jet into an
side gas and drag from structures. By then, tur- infinite volume of quiescent gas is about 12*
bulent deposition and inertial impaction become measured from the centerline of the jet. With the
unimportant as compared to thermophoresis. It is presence of tubes and the likelihood of circulation
therefore logical to consider the aerosol retention established near the break as a result of the blow-
on the secondary side as two sub-problems: the down, the jet expansion is expected to be limited.
near field problem and the far field problem. The jet velocity reduction in the near field is es-

timated according to momentum conservation to
Near Field Aerosol Removal be about a factor of 2 to 3, which means that the

gas velocity in flow channels is still in the range
The jet coming out of the break is likely to be of hundreds of meters per second. Since the hy-
horizontal since the tubes are vertical. A vertical draulic diameter of each flow channel is almost
jet is only possible when it is a guillotine break the same as that of the tube based on the fact that
and the both sections of the broken tube are out of the total flow area inside tubes is about the same
alignment. as that outside the tubes for the AP600 steam

generator (which is true in general for most steam
When the jet is horizontal, aerosols in the jet will generator designs), the aerosol removal in the
experience inertial impaction and cross flow tur- channels will not be too different from that inside
bulent deposition on the surrounding tube sur- the tube. The channel flow will not travel very far
faces. The inertial impaction combined with tar. before hitting a support plate, where it will then
bulent deposition of aerosol on tubes have been change direction and be perpendicular to the
studied both experimentally and theoretically by tubes, thus becoming similar to the cross flow
Douglas and liias [8]. If we define the collection situation described in the previous paragraph.
efficiency of aerosols in the cross flow by a single
tube as the ratio of the aerosol mass deposited on Thus, the methodology we need to quantify the
the tube per unit time to the aerosol mass that aerosol removal in the near field is for horizontal
would flow across the projected area of the tube jets. Aerosol deposition on an array of cylinders
per unit time if the tube were not present, the effi- in turbulent cross flow is not a simple problem.
ciency is governed by the Stokes numbers as This is true even if only one cylinder is involved.
shown in Figure 2 (reproduced from Figure 9 on ne correlation for calculation of aerosol inertial
page 460 of Reference [8]). impaction on a single cylinder in cross flow has

been proposed by many researchers. To consider
, i turbulent deposition on a single cylinder, on the

_ mwg"== // - p'-' other hand, requires a numerical scheme and
a'r o.0

g
. ; ; ,';,n==/

- s
' ' " ~ ' " "

, , , , , , , , , j computer programming, as demonstrated in Ref-e om
E M'.. . ,' / erence [8], which is beyond the scope of this werk,

b ow-
f/ at this time. Therefore, in this analysis, we have

,,

5 a,- used the results from Reference [8] to estimate- -

@** g",,k' . ,i -
turbulent deposition removal of aerosols on the

*
tubes in the near field.g ,,

-
,

0001 0 080 0 13) e000

incam mmenow nawcn. + ''N "' The key parameter in dete.rmining the collection##

"' efficiency of aerosols by a tube in the near field
Figure 2. Collection efficiency of aerosol by cross flow situation is the jet velocity. The initial
cylindrical collectors in turbulent cross flow velocity of the jet is very high, but the jet is ex-

4
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pected to be decelerated due to the transfer of its half ofits velocity and will double its flow area as
momentum to the initially quiescent secondary it flows across a tube (due to the form drag of the
side gas and the form drag as the jet flows across tube). If we assume that the jet will lose half of its i

the nearby tubes. The slowing down of the jet due remaining velocity as it flow across another tube,
to the entrainment of quiescent gas is expected to we obtain the following expression:
be unimportant in the near field because most of U=i 1

U=pi (15)Uthe space nearby is occupied by the tubes and the 3 24

quiescent gas near the break is expected to be After passing n tubes, the velocity of the jet in |

mobilized before the release of fission product terms ofits initial velocity is then expressed by |

aerosols. The drag force, however, is expected to ; ,

slow down the jet significantly, and the jet will
U, , = (2), U,

j

(16) |expand to satisfy the mass conservation. This ex-
pansion due to the slowing down of the jet from n = 1,2,3, . . . . . . ,

the drag force needs to be considered. Now we turn to the Stokes number for the aero- |

.
sols entrained in the jet, and examine how the

We now estimate the deceleration of the j.et due t Stokes number will affect the rate of the aerosol 1

the form drag of a tube.1f we draw a control vol- deposition on tubes. The Stokes number is de-
ume around a tube, the j,et flow rate coming int fined as follows:
the control volume from the control surface (A,)

"
in front of the tube is pA U, and the momentum Stk = (17) ;

#
i

IO O !M2flux is pA U where A, equals the projected areai

of the tube, p is the density of the gas and U, is where p, and d, are, respectively the density

the velocity of the jet before hitting the tube. The and diameter of the particle, is the viscosity of
flow rate leaving the control surface (A,) is the gas and Cuis the Cunningham slip factor, U

pA U and the momentum flux is pA U , where is the jet velocity, and D is the outer diameter of2

2 2 2 2
the tube. '

U, is the velocity of the jet after passing the tube
and before hitting the next tube. The drag force in
the control volume (from the tube) is represented

by }C pA U', where Co is the drag coefficient.o i

According to Reference [9], the drag coefficient \
in the flow region where the cylinder diameter-
based Reynolds number is greater than 100 is y |

about unity, and it is possibly less than unity 4 |
when the Reynolds number is greater than 105
The Reynolds number for the cases of interest
here is usually greater than 105. For conservatism, t -- - ------

a drag coefficient of unity will be used. Now, we *

write the mass and the momentum balance equa-
_ . . . , _ '

tions:
pA U = pA U (12)i i 2 2

pA U,2 1pA U' = pA U (13) Figure 3. Schematic of the Flow Across a Bundle
2

i i i 2 2
2 ofTubes

so

U = l . A = 2 A, (14) As pointed out previously, after the jet enters theU2 i 2
2 secondary side of the steam generator, aerosol

Equation 14 indicates that a jet will lose about retention mechanisms exist due to the presence of

5
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a large number of closely packed and staggered '

U tubes as illustrated in Figure 3 (~6300 tubes Far Field Aerosol Removal '

per SG for AP600). Typically, the classical mod-
eling of aerosol deposition on cylinders considers When the jet is slowed down to the point that in-
inertial impaction and interception only. This ertial impaction and turbulent deposition are no. ,

leads to an under-prediction of the aerosol collec- longer effective for aerosol removal, aerosols are !
tior, efficiency for the high Reynolds number expected to travel in the steam generator at very
cross flow. This was discovered experimentally low velocity. Due to self heating from the fission i;

by Peter Douglas in his Ph.D. research, according products, the gas is likely to be at higher tem-
to Douglas and Ilias [8] as they were developing a perati'rc than the tube surface far from the break. ,

'

theoretical model for the deposition of aerosol nus,Inc.at transfer from the gas to the tube is ex-
particles on cylinders in turbulent cross flow in pected. As a result, thermophoretic deposition of '
which eddy diffusion of aerosols was considered aerosols on the tube surface is likely to occur. The ;

as the primary deposition mechanism. The model rate of thermophoretic deposition of aerosols in I

was found to agree very well with the experi- the far field is estimated below.
mental results. The collection efficiency of aero-
sol particles on a single cylinder was found to be ne far field flow condition can be modeled by a
40% for Stokes number of 0.04. Although it was uniform gas flow through a large number of flow
not shown in Reference [8] how the collection channels in between an array of tubes. Since the
efficiency _ will vary as the Stokes number in- total flow area inside the tubes is about the same
creases from 0.04, it is expected that the collec- as that outside the tubes, the hydraulic diameter
tion efficiency will increase. This is because the of the flow channels is about the same ss the di,
higher the Stokes number, the more iraportant the ameter of the tubes and total heat transfer area (A)
inertial impaction (which will add to the overall is xDLN, where D is the hydraulic' diameter or
aerosol deposition) and the larger the turbulent tube diameter, L is the channel length and N is
eddy diffusivity (measurements in Reference [8] twice the total number of U-tubes. Removal effi-
showed that eddy diffusivity increased from 6 to ciency of aerosols in each flow channel is given
25 cm2/s as the Reynolds number varied from by the following equation, i.e.,

,

20,000 to 140,000), which will only increase the
turbulent deposition. For conservatism, it is as. E = 1- exp

4yg
(18) !

r ;

r
' N'sumed that the collection efficiency of a single I

tube remains at 40% as the Stokes number in- where vm is the thermophoretic velocity given '

creases from 0.04. below and u is the uniform velocity that equals ,

2U/N for the case in which 2 tubes are ruptured. !

For example, if the initial Stokes number based Uis the initialjet velocity.

on the mass mean diameter (at the break) is 4, it is
then 100 times greater than 0.04 (the minimum ne widely used model for evaluating the ther-

Stokes number at which the tube retention effi- mophoretic velocity of particles driven by the

ciency is 40%). Rus, the jet velocity can be re, temperature gradient was developed by Talbot et.

duced by a factor of 100 (i.e., pass roughly 7 al. [10), in which the thermophoretic velocity vm

tubes according to Equation 16) before the Stokes is expressed as follows:

number drops to approximately 0.04. In other dT
"* = a, Kn,T (19.a)words, the Stokes number of the jet flow can be

assumed to be greater than or equal to 0.04 before
crossing the first eight tubes in its path. Assuming 2c Cu(p,/p,fa +c Kn'3 r 1 !

[ "
l + 2(a + c Kn

'

Tthat the collection efficiency on each tube of the 1 + 3c Knr u
eight is 40%, the overall efficiency of total eight i

8 where a is the ratio of the thennal conductivitiestubes is then 1-0.6 =0.983 and, in terms of DF, is
about 60. of the gas and particle. Kn is the Knudsen number

-
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| (defined by the ratio of two times the gas mo- Aerosol retention inside tubes

j lecular mean free path to the particle diameter)
and Cu is the Cunningham slip correction factor, Substituting these thermal hydraulic conditions |i

| which is a function of the Knudsen number. is into Equations 7,8,9 and 10, the retention effi-g
ciency f aer sol inside a tube can be evaluatedthe gas viscosity and Pg is its density. c , cpcus

are three constants, for which Talbot et. al. give f r any given break location. The results in terms

their best values as 1.17, 2.18 and 1.14, respec- f DF are shown in Figure 6. The maximum and

tively. minimum are due to the variation of the thermal
hydraulic conditions with time.

As shown in Equation 19.a. thermophoretic ve-
locity is represented by two parts, the temperature

,g ,

gradient (dT/dy) and the coefficient of dT/dy (/). j

f can be obtained when the thermal hydraulic |

conditions are known. The temperature gradient,
,g , j

on the other hand, can be estimated based on the
IPre orein es

heat transfer information. p, j )
es

''''
if the total heat transfer rate (Q) in the secondary /
side of steam generator is known, the average r in the secondary side or so

temperature gradient can be approximated by the ,,g ,
following expression: |og , ,g , ,g , ,g , ,g , ,g.,

*d'" "d')(20)= =

dy k,A k,trDLN |

where k is the gas thermal conductivity. Figure 4. Pressures in the primary and secondaryg

sides of the steam generator.
Combining Equations (18), (19) and (20), we can
obtain the new expression for the far field re- 750

I.,. in so ina -
moval efficiency of aerosols in the flow channel, 700 -

i.e., e50
r T |

2fG en-
i

E = l-exp
g2[Jk (21)T

yg 550 - T in 50 2ndary s.dei

500-

SAMPLE CALCULATION 45o .

Thermal hydraulic conditions 400 -

350

The sample case is similar to the one from the CE+0 2E+4 4E+4 6E+4 8E+4 1E+5

Westinghouse AP600 PRA [2] in which breaks Tirne (second) I
were assumed to occur in two tubes. Both the |

primary system and the secondary side of the Figure 5. Temperatures in the primary and sec-
steam generator (SG) are de-pressurized. The ondary sides of the steam generator,
secondary side is assumed to be dry.

The thermal hydraulic conditions in both the pri- Aerosol retention in near field
mary and secondary sides of the SG for this case
are given in Figures 4 and 5. Assuming 3 m mass mean diameter for the aero-

sols entering the secondary side of the steam gen-

7
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erator, the initial Stokes number based on the centimeters per second. Thus it is the 0.2 to 2 m 1

mass mean diameter (at the break) is 4. Thus, the !

Stokes number will remain high enough before |, , . , ,

hitting the eighth tube in the flow path (based on 9._,,,, __

Equation 16) such that the retention efficiency of -

aerosols by a single tube is 40% according the --

Figure 2. As the result, the overall efficiency of ,
81-0.6 =0.983 and, in terms of j i,#total eight tubes is

93, _
DF, is about 60. Even for the 1.5 m mass mean 8

diameter, the minimum value from Reference [5),
the same analysis shows that the overall aerosol
retention efficiency in the near field is about 95%
or a DF of 20. For the 5.5 m mass mean diame- ise

ter, on the other hand, the analysis shows that the "g " 2'' ' " " 28 25

overall aerosol retention efficiency in the near p; g , ;
field is as high as 98.99% or a DF of 99.

a function of time for AP600 !
1000

range that is likely to be of most interest here.

- Four VAes of the total heat transfer rate in the,;, , ,

:t 8 9 steam .pnerator are assumed: 0.2 megawatts, I |
8 megawatt,2 megawatts and 4 megawatts. These j'f-

#p values represent roughly 1%,5%,10% and 20%w

7 ""","" of the decay power for AP600 (i.e., about 20
megawatts). For three particle sizes, i.e.,0.2 m,_w

' 2 m and 20 m, the removal efficiencies are cal-i
" " ' .15 , culated using Equations 19 and 21. It is found that2 " '

,

Figure 6. Aerosol decontamination factor in broken tube a minimum DF of 2 can easily be achieved for l

vs. distance from tube sheet Particles smaller than 2 m even when the heat
transfer rate in the steam generator is only about

Aerosol retention in far field 1% of the decay power. As mentioned earlier,
particles larger than 2 m are likely to be cap-

For the AP600 case under consideration, the coef- tured during the impaction phase in the near field.

ficient (/) as a function of time, parametric in the
CONCLUSIONS ANT AECOMMENDATIONSparticle size (i.e., the Knudsen number) and a is

found to be insensitive to a, but relatively sensi. A model for fission ,,roduct acrosol retention for
tive to particle size, as shown in Figure 7. He unisolated SGTR sequences has been developed

particle size for evaluating the coefficient is as- using the AP600 design as an example. Several
sumed to be in the range of 0.2 to 20 m . H is aerosol removal mechanisms have been modeled
range constitutes more than 99.9% of aerosol which have traditionally not been considered, or
mass for the aerosol distribution of with mass have had little if any effect, for unisolated SGTR
mean diameter = 3 m and geometric standard sequences in PRAs and integrated accident analy-

deviation = 1.81. It should be noted that the actual sis codes such as MAAP. These aerosol removal

particle size distribution in this far field is ex- mechanisms include: turbulent deposition in high

pected to be smaller than in the near field since Reynolds number flow inside the broken tube up

most of the large particles are likely to have been to the location of the break; turbulent deposition
removed by the near field removal mechanisms. and inertial impaction in the near field, high
Also, for 20 pm particles, the sedimentation ve- Stokes number flow exiting the break and flowing

locity is in the range of centimeters to tens of across the tube array; and thermophoretic depo-

8
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sition in the far field, low velocity flow regime resulting from this turbulent deposition effect
where the fission product laden gas temperature is about 60.
will exceed the steam generator secondary side
metal temperature. For the secondary side, far field aerosol re-*

moval, uniform volumetric flow was assumed
The following conclusions are drawn regarding across essentially the entire cross section of
these aerosol removal mechanisms: the steam generator. Thermophoretic deposi-

tion has been estimated as a function of heat
For aerosol retention inside the tube, the flow transfer rate and particle size. Heat transfer*

regime is well defined and for any given ac- rate has not been calculated as part of this
cident sequence the velocity, and thus the work. Rather, several different fractions of
aerosol retention from turbulent deposition, decay heat have been assumed. Even at heat
can be calculated quite readily. The main un- transfer rates as low as 1% of decay power
certainty is the location of the break. For (i.e., 0.2 mega-watt), the resulting DF is in
breaks beyond about 2 meters from the tube the range of 2 to 3 for expected panicle sizes.
sheet, the DF will be in the range of 100 or For heat transfer rates of 5% of decay power,
higher. For breaks at the tube sheet the DF is the DF from thermophoresis is in the range of
about 3 (i.e., aerosol removal over the 0.7 95% to 99%.
meter thick tube sheet only).

These three aerosol removal mechanisms are*

For the secondary side, near field aerosol re- robust in that they are quite independent from*

moval (i.e., jet flow exiting the break), the one another and thus can be combined by
flow regime is more complex. The aerosol multiplying the individual DFs. This results
removal has been estimated using an empiri- in an overall DF of several hundred, even for
cal model based on measurements of turbu- the most conservative break location (i.e., the ;

lent deposition aerosol removal from gas flow tube sheet). Even without any credit for
over an external cylinder (see Figure 2). The thermophoresis, the DF is expected to be 100
gas velocity used in application of the empiri- or higher.
cal model was estimated by calculating the
deceleration of the jet flow due to the fcrm Two additional phenomena which will increase
drag of the tube. The main uncertainties ir. aerosol removal and which have been neglected
this approach are the aeroso! ramoval effi- in this work are accident management actions to
ciency variation with gas velocity, particle add feedwater to the secondary side and aerosol
size, and tube diameter, and the gas velocity plugging in the brokea tube (s). Adding feedwater
as the jet expands and flows over the tube ar- and covering the M ,vith water will result in
ray. To minimize the effect of these uncer- aerosol scrubbing. b ed on the model in refer-
tainties, the empirical model was applied in a ence [11], for a tube diameter of the order of 0.6
conservative manner as follows: a mass inches plugging would be expected to occur after
mean particle diameter (3 pm) was used several hundred grams of aerosol had passed
which is less than that expected for aerosol through the tube. This plugging would increase
which has been transponed from the core to aerosol retention inside the tube.
the steam generator tube break; the aerosol
removal efficiency was limited to 40% per The potential for revaporization, and resulting
tube; and at the location where velocity escape to the environment, of fission products
dropped below the value corresponding to the which have deposited in the steam generator tubes
Stokes number at which removal efficiency or on the secondary side has not been considered
was 40% (i.e., after flow over 8 tubes), no here. Revaporization and escape is considered
further credit for removal was taken. The DF unlikely for several reasons: (1) plugging will

tend to occur in or near the tube sheet, which is a

9
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26 inch thick metal plate with very large heat ca- Plants," NUREG 1150, Vol. 2, Appendix
pacity, which will tend to hold down temperature C, Dec.,1990

|
increases from fission product heating; (2) a sig- [2] Westinghouse,"AP600 Probabilistic Risk |
nificant portion of the aerm!s plugging the tube Assessment," DE-AC03-90SF18495, Vol. I
will be metallic material (e.g., Zr and F:), so the 3, Chapter 45, Rev. 3, Feb. 28,1995 !
tube sheet should be able to remove heat and thus [3] Ascher H. Shapiro, (1953), "The Dy- |
reduce temperatures, and (3) even if revaporiza- namics and Thermodynamics of Com- |
tion occurs, the fission product vapors will flow pressible Fluid Flow", John Wiley & |
through a very large, relatively cool heat transfer Sons, Inc., New York. j
surface (i.e., the steam generator separators and [4] D.A. Powers and S.B. Burson,(1993),"A 1

dryers) which will tend to promote condensation Simplified Model of Aerosol Removal by )
on the surface and thus removal of the fission Containment Sprays", NUREG/CR-5966, i
product vapors. SAND 92-2689, Sandia National Labora-

tories, Albuquerque, NM, page 84.
Reentrainment of deposited aerosols as solids has [5] R.J. Lipinski et al., (1985), " Uncertainty |

not been modeled here since it is considered that in Radionuclide Release Under Specific I

the reentrained solids will no longer be micron- LWR Accident Conditions Volume II
sized particles but rather agglomerates that are TMLB' Analyses", SAND 84-0410, Vol.
large enough to settle casily once they pass to the 2, Sandia National Laboratories, Albu-
secondary side of the steam generator, querque, NM. |

[6] B. Y. H. Liu and J. K. Agarwal, (1974) |

Consideration should be given to performing " Experimental Observation of Aerosol
some simple experiments for confirmatory pur- Deposition in Turbulent Flow", J. Aerosol
poses to address the uncertainties in the secondary Sci. Vol. 5, pages 145-155.
side, near field flow regime (i.e., turbulent depo- [7] W.M. Kays and M.E. Crawford, (1980),
sition aerosol removal efficiency and gas veloc- " Convective Heat and Mass Transfer",
ity). More detailed modeling of this flow regime McGraw-Hill Book Company, New York.
would also be useful, as would heat transfer cal- [8] P.L. Douglas and S. Ilias, (1988),"On the
culations to support credit for aerosol removal by Deposition of Aerosol Particles on Cylin-
thermophoresis. ders in Turbulent Cross Flow", J. Aerosol

Sci. Vol.19, No. 4, pages 451-462.
The overall conclusion from this paper is that ro- [9] F.M. White, (1974), " Viscous Fluid
bust aerosol removal processes exist for uniso- Flow", McGraw-Hill inc., New York.
lated SGTR core damage sequences, and that (10] L. Talbot et al., (1980),
these processes will allow significant reductions "Thermophoresis of particles in a
in estimates of fission product release to the envi- heated boundary layer", J. Fluid
ronment compared to estimates from previous Mech. Vol.101, pages 737-758
work. For the unisolated SGTR sequence from [11] H.A. Morewitz, " Leakage of Aerosols
AP600, a DF of 100 or larger can be justified from Containment Buildings," Health'

based on the work reported here. For this DF, the Physics, Vol. 42, No. 2, February,1982.
iodine release for the AP600 unisolated SGTR
sequence would be reduced to well under 1% of
the core inventory.

REFERENCE

[1] U.S. NRC, " Severe Accident Risks: An
Assessment for Five U.S. Nuclear Power
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i9. Auxiliary Systms

.

1 The high-pressure air subsystem includes pressure and carbon monoxide instrumentation.
I automatic protection devices, and temperature indication.

9.3.2 Plant Gas System

The plant gas system (PGS) provides hydrogen, carbon dioxide, and nitrogen gases to the
plant systems as required.

I Other gases, such as oxygen, methane acetylene and argon, are supplied 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

De plant gas system serves no safety-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 pressurizing blanketing,
and purging of various plant components.'

The 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.

He 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. The 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. g ,, ,J m ,ft,, 4 se,.lves a A c,u g -s

I ne main steam isola on valves (MSIVs) and main feedwater isolation valves (MFIVs) use
I compressed nitrogea as the niaive force to close the valves. He main steam isolation valves
I are described in subsection 10.3.2.2.4 and the main feedwater isolation valves are described

-
c

_

Revision: 7
|

9.3 7 April 30,1996
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9. Auxiliary Systims
4

I

hrenin subsection 10.4,7.2.2. Nitrogen makeup for these valves (if needed) is provided
I

temporary connectionsgnable high-pressure mirogen bottlesmC
Ln m v uvas.

The packaged nitrogen system is located inside the turbine building.

The hydrogen gas ponion of the plant gas system is a packaged system consisting of a liquid
hydrogen storage tank and vaporizers to supply hydrogen gas to the main generator for

I generator cooling and to the demineralized water transfer and storage system to suppon
removal of dissolved oxygen and to other miscellaneous services. The hydrogen supply
package system is lor ::d outdoors at the hydrogen storage tank area.

1

I The carbon dioxide ponion of the plant gas system, which is a packaged system consisting
i of one liquid storage tank and a vaporizer, produces gaseous carbon dioxide to purge the main
I generator. This packaged system is located in the turbine building.

l

1
i Liquid gas storage tanks are built in accordance with the ASME Boiler and Pressure Vessel

Code, Section Vill, Division I,1989.

9.3.2.2.2 Component Description

Liquid Nitrogen Storage Tank

I Liquid nitrogen is stored under its own vapor pressure as a saturated liquid in a dual wall
I tank. This tank supplies nitrogen for the high- and low-pressure nitrogen gas systems. The
I annular space between the inner and outer tank walls is filled with insulation and evacuated

when the tank is cold.

Liquid Nitrogen Pump

A cryogenic liquid nitrogen pump is utilized to provide a supply of high-pressure nitrogen.
It is a single-cylinder, positive displacement pump with the entire " cold" pumping assembly |

1 enclosed in a vacuum-jacket, which permits the pump to remain cold in the standby condition. I

idtrogen High Pressure Ambient Air Vaporizer

i Liquid nitrogen is vaporized by a high-pressure natural convection vaporizer, which vaporizes
I and superheats cryogenic nitrogen using heat from the ambient air.

I Nitrogen Low Pressure Ambient Air Vaporizer

| The low-pressure vaporizer unit has two parallel banks, in the event of frost buildup on the
I active bank, flow is redirected to the opposite bank while the other bank defrosts.

Revision: 7
April 30,1996 9.3-8 T Westinghouse
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FAX to DINO SCALETTI
January 29,1997

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

Robin Nydes ti

| Cindy Haag
I Don Lindgren

John Butler
Bob Tupper
Bruce Rarig
Brian.McIntyre
Ed CumtrJns
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
personnally 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 third weekly request of this type.

4, 21, 30, 37, 123, 134, 135, 137, 138, 139, 140, 141, 157, 158, 164, 182, 184, 262, 293, 300,
305, 308, 319, 457, 458, 586, 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, 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, 3122, 3126. 3127, 3128, 3197, 3372, 3427, 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.

Th .
Jim Winters
412-374-5290
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FAX to DINO SCALETTI 1
I

|
January 29,1997 j

CC: Sharon, please make copies for: Ted Quay ;

Diane Jackson
'

Don Lindgren
Don Hutchings
Brian McIntyre i

|

OPEN IT1.M #586 !
:

In my quest to make sure we have provided NRC with everything needed to prepare an FSER, I am
researching open items for sections scheduled to have complete FSER drafts by now. Attached are
copies of some of the relevant documentation related to Open Item #586. This is the only open item ;

associated with section 3.5.1. with an "NRC Status" of " Action W". We (NRC and W) promised
each other in late 1996 that section 3.5.1.3 would be ready for a final FSER draft in December of

,

1996. See the draft Activity Plan sheet attached which meludes all NRC comments on the schedule. |
We provided a revision to SSAR subsection 10.2.6 with Revision 5. February 29,1996, (over 10 j

months ago). This was a very straightforward change and implemented NRC requests into the SSAR l

as we believed it was agreed. It is outside the scope of Design Certification for the SSAR to i

explicitly impose a time table for submittal of a turbine maintenance program. This will be part of i

the COL application process as required by subsection 10.2.6. It seems a reasonable request that |,

NRC acknowledge receipt of the change. Our records show no outstanding Westinghouse action on j
this item (#586) or any other item associated with subsection 3.5.1.3. We request that NRC provide |
a defm' itive action for Westinghouse or provide direction to change the status of this item. We {
recommend " Action N" or " Resolved". I will be calling you or Diane Jackson about 1:30 today to
see if you have additional information on this item. Thank you.

.

Jim Winters
412-374-5290

i

|
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586 NRREMCB 33 1.3-13 DSEROI Ledgren Action W

[(1URBINE MAINTENANCE PROGRAM & MISSILE PROB ABILITY CAlfULAT10N Westmghouse should add COL um hem 35.l'3-5 to the
~

.

j$$AR. Prowide turtune - e program includmg probatulay calculatums of turtune nn generasson
,- -: . .- .: - -- - - - - - -}_ - -- :. : -z

(Closed - Addressed by COL mem in SSAR e ctam 10 2 6Actson W - NRC wants_ tune table for submstte of turtune escanseance program na SSAR.
, f
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10. Steam and Power Conversion System

'3

Hydrogen gas pressure*

Hydrogen gas purity.

Generator winding ovenemperature=

Generator ampere, voltage, and power*

Addition rator protective devices are listed in Table 10.2-3.

10.2.6 ombined License Information on Turbine Maintenance and Inspection

The Combined License holder will implement a turbine maintenance and inspection program.N
The program will be consistent with the maintenance and inspection program plan activities 's I

and inspection intervals identified in subsection 10.2.3.6. De Combined License holder will ! I

have available plant-specific turbine rotor test data and calculated toughness curves that
support the material property assumptions in the turbine rotor analysis.

10.2.7 eferences

1. WSTG-4-P, Proprietary and wsiG-*-NF, Nonpropnetary, " Analysis of the Probability
of the Generation of Missiles from Fully Integral Nuclear Low Pressure Turbines,"
October 1984.

2. WCAP-ll525, Probabilistic Evaluation of Reduction in Turbine Valve Test
Frequency,1987.

3. NUREG-1275, Vol.11, Operating Experience Feedback Repon - Turbine Generator
Overspeed Protecdon Systems, Commercial Power Reactors H. L. Omstein. Nuclear
Regulatory Commission, April 1995.

Revision: 8
y ggdhgh00gg 10.2-19 June 19,1996
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FAX to DINO SCALETTI
& BILL HUFFMAN

January 29,1997

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

Don Lindgren
Jim Grover
Brian McIntyre
Ed Cummins

OPEN ITEMS FOR SECTION 6.1

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

'researching open items for sections scheduled to have complete FSER drafts by now. Attached are
copies of some of the relevant documentation related to Section 6.1. There are 3 open items (%9,
970, and 971) associated with section 6.1 with an "NRC Status" of " Action W" We (NRC and W)
promised each other in late 1996 that section 6.1 would be ready for a final FSER draft in December
of 1996. See the draft Activity Plan sheet attached which includes all NRC comments on the
schedule. We provided a revision to SSAR subsections 6.1.2,6.1.3, and 6.2.4 with Revision 7,
April 30,1996, (over 8 months ago). These were very straightforward changes and implemented
NRC requests into the SSAR as we believed it was agreed. It seems a reasonable request that NRC -

acknowledge receipt of the changes. Our records show no outstanding Westinghouse action on these
items or any other item associated with subsection 6.1. We request that NRC provide a definitive |
action for Westinghouse or provide direction to change the status of this item. We recommend
" Action N" or " Resolved". I will be calling you or Bill Huffman about 2:00 today to see if you have i

additional information on this item. Thank you. ;

Jim Winters
412-374-5290

1
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Selecties: (nre st codc|=' Action W' And (DSER Section) hke '6 l' Sotied by item #

IbEWn DSER Sectumf Tale /Descnpum Resp (W) NRC

No Branch Qw.stum Type Detail Staus FW Susus Stanas %% f m

;969 NRR&MCB 6121 DSER G Lindgren/5chulz Owed Actum W

|Westeghouse should further justify the non-safety relased classificsson of all connngs wahen the AP600f. -[---[ ~
~

]]
^

_

'o SSAR' R(7. subsection 6.l .2.1 ~~}[ Closed - Added .+. .-.h for debns transport evalumnon of comekandUpson of t ,

970 NRR&MCB 642-2 DSER G Landgren/Schulz Closed Actson W

|Westmghouse should povide more mformatum endacatmg the the appornEcoarmgs will be conectly applied and'wdl provide h'prosecnon
~

,throughout the plant's hie. In addamn. Wesunghouse should supply desa and an in@ analysis so provide justify essag new costang types (such as high-
[ top counngs) m containment. _ _ _ _ , , , _ _ _ _ ~_ _ .

~

ICimed SSAR Rev 7. ushwctum 6 8 2 I 6 includes the acquirement for a program by the Comtuned Linence applicant to contml aesang. appliemion.and
| nonnurmg of nonsafety selased coutmgs

c*s NRREMCB 61.2-1 DSER-Ol Grover Clowd Actum W

Westmghuime should mdacme in the SSAR whether the changes in the recommended practims result in a greater or lesser amount of predscsed hydrogen

W O- ... - -
. - - - - - - . _ . - . -

|Ckwed - See sensus detast for open seem 6 2.5.2-3. Wesanghouse the design besas hydrogen generanon using the source term specified in

[G l.7.
,.s.Jc.J U J

c'
W

'O
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6. Engineered Safety Fcctxresj =

6.1.2 Organic Materials

6.1.2.1 Protective Coatings

6.1.2.1.1 General

The AP600 is divided into four areas with respect to the use of protective coatings. These
feni atCac :tre:

|

Inside containment*

Exterior surfaces of the containment vessel*

Radiologically controlled areas outside containment*

Remainder of plant.*

:

The considerations for protective coatings differ for these four areas and the coatings selection !
process accounts for these differing considerations. j

The AP600 design considers the function of the coatings, their potential failure modes, and
their requirements for maintenance. Local failure of the coatings on the exterior of the

I containment vessel and outside the containment does not prevent functioning of the engineered
safety features required for safe shn'dr : Mik ki 'm;ag = * = <je i n basis accident OQ

i

I (DBA). Co U prm6ntainment are evaluated to demonstrate that failure / |oe.
1 prev unci;onmg of the enginected safety features. Since failure of the coatings does not I
l vent functionmg cf 9 e engineered safety features, the coatings are classified as nonsafety- 1
I related. Prmctive caatings are maintained to provide corrosion protection for the containment |

p nre boundry and for other safety-related system components inside containment.
coatings o of the containment vessel are maintained to provid osion
protection I'ar the containment pressure boundary and to support passive cooling through their
wetting ab;lity and heat transfer properties. These functions are in addition to other functions
(st.ch = enhancing decontamination inside the containment and assisting in general house-

I keeping). The corrosion protection and decontamination functions of the coatings are
I nonsafety-related functions.

I
I For information on coating design features, material and application requirements, and
I c--formance monitoring requirements, see subsection 6.1.2.1.6.

6.1.2.1.2 Inside Containment

Carbon Steel

inorganic zine primer is the basic coating applied to the containment vessel, structural carbon

steel, and carbon steel equipment / components inside containment that need coating. Below
the operating floor, most of the inorganic zine primer is top coated with epoxy to enhance
decontamination. The epoxy top coat also extends above the operating floor on structural

1 modules and to a wainscot height of 7 feet above the operating floor on the containment |

vessel, Where practical, miscellaneous carbon steel items (such as stairs, gratings, ladders,,
t

Revision: 7
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6. E:gineered S:fety Fe:tures,

1 6.1.2.1.6 Design Features

A number of design features provide confidence that the coating systems inside the
containment, on the exterior of the containment vessel and in potentially contaminated areas
outside containment will perform as intended. These features enhance the ALAR A program
and enhance corrosion resistance. The features include:

Specification of qualified coating materials.

I Provision of coating specifications=

| Provision of coating procedures*

Use of qualified painters*

Use of qualified coatings inspectors.

Documentation of coatings work*

Performance of as much coating work as practical under controlled shop conditions*

Speci0 cation of coating performance monitoring*

Speci0 cation of coating inspection and maintenance qD=

Testing and Ap Jicatt

i Thet ng, application, and monitoring of nonsafety related coatings are controlled b r a
i pr ram prepared by the Combined License applicant. The speciGed coatings used inside -

ontainment are tested for radiation tolerance per ASTM D4082 (Reference 1 ), for
i decontaminability per ASTM D4256 (Reference 2) and for performance under design asis
I accident conditions per ASTM D3911 (Reference 3). The coatings used in radiolo cally

controlled areas outside containment are tested for radiation resistance and deconta ability
I but are not specified to be design basis accident tested. Where practical, the e coating

materials are used in radiologically controlled areas outside containment - are used inside
containment. This provides a high level of quality and optimizes enance pranting over

I the life of the plant. The coatings used on the outside containment shell are not
,

I ired to be tested for radiation tolerance, mability, or performance under design I
I basis acc ue.; c2 Miner

I
The coating manufacturer is required to manufacture the coatings under a suitable quality ;

I assurance program and to provide a product identity certification record. Coating !
specifications also require that the surfaces to be coated are properly prepared, coated, |
inspected and documented. l

I For coatings used inside containment, radiologically controlled areas outside containment, and
I on the outside of the containment shell, the coating applicator submits and follows acceptable

procedures to provide confidence that correct coating practices are used, that the painters are
qualified and certified in accordance with ASTM D4227 (Reference 4) and ASTM D4228
(Reference 5), and that the inspectors are qualified and certified in accordance with ASTM
D4537 (Reference 6).

|

|

l

Revision: 7
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Due to the modularized construction, the majonty of tie containment coatings are shop
applied to the containment vessel and to piping. structural and equipment modules. Fewer

|
coating applicators are needed than would be if many indisidual items were coated by a wide

|variety of manufacturers and applicators and shipped to the site for individual installation.
!

I This restricted application of the coatings under contrnlied shop conditions provides additional ;
confidence that the coatings will perform as designed and as expected.

Performance Monitoring I

The performance of the installed coatings is monitored. The coatings performance momtoring
program includes periodic inspections of the coatings inside containment and the exterior of
the containment vessel during planned outages. Periodic inspections are also specified for
coatings installed in the radiologically controlled areas outside containment. The monitoring
program includes the planning of maintenance painting schedules so that the installed coatings
can be maintained to perform as intended. The maintenance painting inside containment and
on the exterior of the containment vessel is conducted during scheduled outages using
qualified maintenance coating systems applied and inspected by qualified personnel.

6.1.2.2 Other Organic Materials

A listing of other organic materials in the containment is developed based on the specific type
of equipment and the supplier selected to provide it. Materials are evaluated for potential
interaction with engineered safety features to provide confidence that the performance of the
engineered safety features is not unacceptably affected.

6.1.3 Combined License Information items

I 6.1.3.1 Procedure Resiew
'

l

The Combined License applicants referencing the AP600 will address review of vendor
fabrication and welding procedures or other quality assurance methods to judge conformance
of austenitic stainless steels with Regulatory Guides 1.31 and 1.44.

I 6.1.3.2 Coatin egra
l

i e Combined License applicants referencing the AP600 will address preparation of
I program to control testing, application, and monitoring of nonsafety-related coatings. A
I coating transport evaluation similar to that described in subsection 6.1.2.1.5 will be performe -

970

1

(
|
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1 For the post accident cooling solution in which the fission products released from the core are
assumed to be dissolved, energy is emitted directly into the solution. All of the beta radiation

is assumed to be absorbed by the water. Since the maw of water is relatively large compared
to the penetrating capability of gamma radiation, it is also assumed that 100 percent of the
gamma radiation energy is absorbed by the water.

The radiolytic decomposition of water is a reversible reaction. In the reactor vessel, where
the products of radiolysis are continuously flushed away by the circulation of cooling solution,
there is little chance for hydrogen and oxygen to accumulate. Consequently, recombination
of hydrogen and oxygen is assumed not to occur because significant quantities of the two
reactants are not available.

.

The post-accident cooling solution in the sump, however, is a deep and relatively static
environment where the products of radiolysis are lost from solution primarily by molecular
diffusion. Tests simulating post accident sump conditions demonstrate that there is significant
reverse reaction in the sump. Hence, there is an , apparent reduction in the quantity of
hydrogen produced per unit energy absorbed by the water.

The results of Westinghouse and Oak Ridge National Laboratory studies indicate maximum
;

hydrogen yields of 0.44 molecules per 100 eV for core radiolysis and 0.3 molecules per
100 eV for solution radiolysis. The results of these studies are published in References 10. -
II, and 12.

!

( I

The analysis performed for the AP600 assumes a hydrogen yield of 0.5 molecules per 100 eV
for both the core and the solution radiolysis cases. This value is conservative relative to the
refererced studies and is consistent with the guidance of Regulatory Guide 1.7.

9'TI
l in a design basis loss of e ^ - wn md,,xpected to be no damage to the core and

thus no release o vity rom the core to the s mp solution. The source term used for
determinin iolysis production of hydroge is conservatively based on guidance of
Regula ry Guide 1.7 which states that rcent of noble gases,50 percent of iodines, and
I perc nt of other nucli sumed to be released from the core even though it is
inconsistem witn t e limited amount of fuel cladding reaction that is determined to take place.
Appendix 15A provides the core fission product inventory at shutdown.

Table 6.2.4-4 contains a summary of the assumptions used in the analysis of hydrogen
I produced from radiolysis. Produrdon rate of hydrogen as a function of time is shown
1 e , m . :y in Figure 6.2.4-3 and the production of hydrogen is shown in Figure 6.2.4-4.

6.2.4.3.13 . un of Metals

I in the environment that would the containment following a postulated loss of
I coolant accident, alumin zine corrode t form hydrogen gas. Table 6.2.4-4 lists the {

inventory of aluminu and zine inside the tamment. !

|

( 9 71 !
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6. Engineered S:fety Fe:tures

Table 6.2.4-4 (Sheet 2 ol' 3)

ASSUMPTIONS USED TO
,

CALCULATE IlYDROGEN PRODUCTION |

FOLLOWING A LOSS OF COOLANT ACCIDENT '

Corrosion of Mater ['
9 11

| Aluminum inventory in containment
I Weight Surface
I Component (Ib) (sq. ft)

Excore detectors . 25 .8
Flux mapping system 120 84 1

.

Miscellaneous valve parts 230 86 )
RCDM connectors 190 . 42 |.

Paint I+0 i M.000 ;

Contingency 250 85 |
Other non-NSSS items M 100

I
Total aluminum 1.455 |

.

l
1

|

j

i
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Table 6.2.4-4 (Sheet 3 of 3)

ASSUMPTIONS USED TO
CALCULATE IIYDROGEN PRODUCTION

i

y ' FOLLOWjhv LOSS OF COOLANT ACCIDENT
|

Zinc inventory in containment _ 97/
Weight Surface )Co (Ibn (sq, rip

Cable trays 310 . 2.100
Conduit . 500 . 3.500
Hangers 24 370
Junction boxes gjo 730
Paint - 1.200 72.000
Gratings 680 4 |,000 ,

HVAC ductwerk gao . 5.900 l

Stairs 3 ggg,

Pipe supports sio 30.000 I
Contingency 1,050 39.000

!
.

Total zinc 5.227 |

)

Aluminum corrosion rate See Table 6.2.4 5 |.

Zine corrosion rate See Table 6.2.4 5 l

Containment temperature See Table 6 2.4-5 {
.

Solution pH . . 7 - 9.5.

)
Initial Reactor Coolant Hydrogen Inventory I

lHydrogen concentration in reactor coolant (cc at STP per kg) . 40 j
.

Reactor coolant mass (Ibl 353.000 !
.

.

|

I

|

|
i
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FAX to DINO SCALETTI

January 29,1997

CC: Sharon, please make copies for: Ted Quay
Bill Huffman
Diane Jackson
Tom Kenyon'

Joe Sebrosky
John Butler
Cindy Haag
Don Lindgren
Robin Nydes
Brian McIntyre
Ed Cununins
Bob Vijuk

As I believe you requested, this is a reminder list of the Open items where we have documented the
difference between "W Status" and "NRC Status" In all cases, we believe the next action is at NRC
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

4 (RAI 410.262) 9/10/96 1/9/97

21 (RAI 471.24; 5/20/96 1/9/97

30 (RAI 952.99) 5/13/96 1/13/97
12/17/96 - repeat

37 (RAI 260.74) 4/22/96 1/14/97

123 (M3.6.1-2) 4/30/96 1/15/97

134 (M3.11-1) 2/29/96 1/16/97
6/19/96 - more

135 (M3. Il-2) 2/29/96 1/17/97
6/19/96 - more

137 (M3.11-4) 6/19/96 1/23/97

138 (M3.11-5) 2/29/% 1/24/97

139 (M3.11-6) 2/29/% 1/24/97
6/19/% - more

140 (M3.Il-7) 2/29/% 1/23/97

141 (M3.I1-8) 2/29/96 1/24/97

586 6/19/96 1/28/97

969 (DSER 6.1.2-1) 4/30/% 1/29/97



I
|

t

I
,

1

Open Item Number Westinghouse Submittal Request for Status Change
.

970 (DSER 6.1.2-2) 4/30/96 1/29/97
l

971 (DSER 6.1.2-3) 4/30/96 1/29/97 |
|

l
1

l
1

|

Thanks for your help.

.

Jim Winters

.

I

l

l

i

1

1
L
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FAX to DINO SCALETTI

January 30,1997

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

John Butler
Cindy Haag
Don Lindgren
Robin Nydes
Brian McIntyre
Ed Cummins
Bob Vijuk

As I believe you requested, this is a reminder list of the Open Items where we have documented the
difference between "W Status" and "NRC Status". In all cases, we believe the next action is at NRC
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

4 (RAI 410.262) 9/10/% 1/9/97 ;

i 21 (RAI 471.24) 5/20/% 1/9/97

30 (RAI 952.99) 5/13/% 1/13/97 l

12/17/% - repeat |

37 (RAI 260.74) 4/22/% 1/14/97

123 (M3.6.1-2) 4/30/% 1/15/97

134 (M3.11-1) 2/29/% 1/16/97
6/19/% - more j

135 (M3.11-2) 2/29/% 1/17/97
6/19/% - more

137 (M3.11-4) 6/19/% 1/23/97

138 (M3.11-5) 2/29/% 1/24/97

139 (M3. Il-6) 2/29/% 1/24/97
6/19/% - more

140 (M3.Il-7) 2/29/% 1/23/97 !

141 (M3.11-8) 2/29/% 1/24/97

1 of 2

i
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Open Item Number Westinghouse Submittal Request for
"

Status Change

.

586 6/19/% 1/28/97
f

f

i
a

!

Note that the status was changed for Items %9,970 and 971, so they have been removed from the,

table. '
.

;

| Thanks for your help.

'
\ .

! . Jim Winters

1

.

|

2 of 2
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; FAX to DINO SCALETTI |
& DIANE JACKSON 1,

1 ,

January 30,1997 i2

!

| CC: - Sharon or Dino, please make copies for: Ted Quay
'

!

!bon Lindgren
Don Hutchings !

: Brian McIntyre ;

| Ed Cummins |
j Bob Vijuk .

;

OPEN ITEM #586 |
'

This is out third request for information on Open Item 586. In my quest to make sure we have !t

| provided NRC with everything needed to prepare an FSER, I am researching open items for sections i

scheduled to have complete FSER drafts by now. On both Jmuary 29 and 30, we forwarded copies
.

of some of the relevant documentation related to Open Item #586. This is the only open item ;

associated with section 3.5.1. with an "NRC Status" of " Action W". We (NRC and W) promised
'

each other in late 1996 that section 3.5.1.3 would be ready for a final FSER draft in December of
1996. We provided a revision to SSAR subsection 10.2.6 with Revision 5, February 29,1996, (over ;

4 10 monds ago). This was a very straightforward change and implerrented NRC requests into the !
"

SSAR as we believed it was agreed it is outside the scope of Design Certification for the SSAR to !
j explicitly impose a time table for submittal of a turbine maintenance progra n. This will be part of

,

the COL application process as required by subsection 10.2.6. It seems a reasonable request that ::

NRC acknowledge receipt of the change. Our records show no outstanding Westinghouse action on i

i this item (#586) or any other item associated with subsection 3.5.1.3. We request that NRC provide !.

a def' itive action for Westinghouse or provide direction to change the status of this item. We !
'

m
recommend " Action N" or " Resolved". I will be calling you or Diane Jackson about 1:30 today to ),

i see if you have additional information on this item. Thank you.
;

1 =

c>r**
Jim Winters
412-374-5290

j

;

-- - . - . . . - _ . - , . - , , -
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Example Table for AP600 Fire llazards Analysis

Reactivity Contml Decay lleat Reactor Coolant Reactor Process Monitoring Support Systems
Removal Makeup Pressure

Contml

AP600 Control Rods PRilR and PCCS CMT Safety Valves PAMS B1 Class IE and DC
Variables UPS

Core Makeup Tanks ADS and CMT / ADS and CMT /
Acc / IRWST and Acc / IRWST I 5,iection and

Borated injection - PCCS Safety Monitoring
CMT/Acc/lRWST System (PMS)

1100 AF 01/ Contml Rods PRIIR and PCCS CMT Safety Valves PAMS Bl Class IE and DC
1100 AF 11105 Variables UPS

Core Makeup Tanks ADS and CMT /
Neutrun Detectors Acc / IRWST PMS

Borated injection - Cont. Level
Cont. Level CMT/Acc/IRWST Instruments (A,C)

Instrument (B)

I100 AF 01/ Control Rods PRilR and PCCS CMT Safety Valves PAMS BI Class IE and DC
1100 AF ll2G1 Variables UPS

Core Makcup Tanks ADS and CMT /
Cont. Level Acc / IRWST PMS
Instruments ( A&C) Borated Injection - Cont. Level

CMT/Acc/lRWST Instruments (B)
flot Leg i Level &

**"" flot Leg 2 Level &
Instmments (A&C) Pressure

Instruments (B&D)
_
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Example Table for AP600 Fire llazards Analysis
,

Reactivity Control Decay lleat Reactor Coolant Reactor Pmcess hionitoring Support Systems
Removal hiakeup Pressure

Control

1100 AF 01/ Control Rods (Auto PRilR and PCCS Ch1T Safety Valves PAh1S Bl Class IE and DC
1100 AF 11206 or hianual) (Valves Powered Variables UPS

by A/C)
PXS Valves Core Makeup Tanks Ph1S

Powered by (Valves Powered by ADS and CMT / Ilot Leg I Level &
Division B/D A/C) Acc / IRWST Pressure

(Valves Powered Instruments
Cont. Isolation Borated Injection - Cont. Isolation by A/C)
Valve (Inside CMT/Acc/IRWST Valve (Outside
Cont.) (Valves Powered by Cont.)

A/C)
llot Leg 2 Level &
Pressure

a
____ ____
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y M

?

'

Example Table for AP600 Fire Hazards Analysis

Reactivity Control Decay Heat Reactor Coolant Reactor Process Monitoring Support Systems ,

Removal Makeup Pressure
Cutml

1100 AF 01/1100 ; Control Rods (Auto ADS and CMT / CMT Safety Valves PAMS BI Class IE and DC
'

AF 11300B ar Manual) Acc / IRWST and Variables UPS
PCCS ADS and CMT /

PRHR Control Core Makeup Tanks (CMT A IRWST Acc / IRWST PMS
Valves (A&B) (CIWF A) Level Instruments (CMT A.

A&C) IRWST Level
CMT B and Level Borated Injection - Instruments
Instruments CMT/Acc/IRWST A&C)

(CMT A,IRWST
IRWST Level Level Instruments
Instruments (B&D) A&C)

PRHR Flow
(B&C) and Outlet Core Exit T/Cs
Temp. (C)

Pzr Pressure andPzr Pressure and -

Level Instruments Level Instruments |

(A&C) (B&D) i

Cold Leg Flow Cold Leg Flow

(A&C) (B&D)

SG Level & SG Level & ,

Steamline Pressure Steamline Pressure

Instruments (A&C) Instruments (B&D)
*

1

Cont. Isol. Valves Cont. Isol. Valves
inside Cont. (A/C) Outside Cont (B/D)

i
.

. _ _ _ - -__ _ _ _ __ _ - -_-__ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ . _--
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10. Steam and Power Coeversion System

Hydrogen gas pressure*

Hydrogen gas purity*

Generator winding overtemperature.

Generator ampere, voltage, and power*

Additional generator protective devices are listed in Table 10.2-3.

10.2.6 Combined License Information on Turbine Maintenance and Inspection

ne Combined License holder will 'mplement a turbine maintenance and inspection program.
He program will be consistent w the maintenance and inspection program plan activities
and inspection intervals identifi in subsection 10.2.3.6. De Combined License holder will
have available plant-specific ine rotor test data and calculated tougFras curves th&t
support the material prope assumptions in the turbine rotor analysis.

10.2.7 References !

!
|1. WSTG-4-P, oprietary and WSTG-4-NP, Nonproprietary, " Analysis of the Probability

of the Ge ration of Missiles from Fully Integral Nuclear Low Pressure Turbines," 1

October 984. |
i

2. W AP-il525, Probabilistic Evaluation of Reduction in Turbine Valve Test i

requency,1987.

NUREG-1275, Vol.11, Operating Experience Feedback Report - Turbine-Generator.

Overspeed Protection Systems, Commercial Power Reactors, H. L. Ornstein, Nuclear
Regulatory Commission, April 1995.
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! | Huffman,01:33 PM 1/30/97. Support Information for Februa 1

To: Huffman
From: " John C. Butler" <butlerjeewesmail.com>
Subject: Support Information for February 4th Meeting -

Cc: McIntyre,VijukRon,CUMMINS.E.X,VijukBob, Winters
Bcc:
X-Attachments: C:\EUDORA%TTACH\2563P.WPF; C:\EUDORA%TTACH\ DAYS 7_3.WPF;

Bill,

Attached are two summary writeups concerning the changes to address the Post-72 hour and Spent Fuel Pool
Cooling changes. It is hoped that ther,e writeups will be useful to focus the discussions at the February 4th meeting.
Also, these should allow you to assess which review areas may have an interest in attending the meeting.

I will place these in the folder that we maintain for faxes so that this will be docketed in a future letter.
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AP600 POST-72 HOURS DESIGN CHANGES

in SECY-96-128, the NRC staff stated that local communities struggling with disaster response
should not be given the additional burden of providing for nuclear power safety, in addition,
the staff expressed concerned that equipment not under the plant operator's control may be
susceptible to damage from environmental conditions. The staff recommended "the
Commission approve the position that the site be capable of sustaining all design basis events
with onsite equipment and supplies for the long term. After 7 days, replenishment of
consumables such as diesel fuel oil from offsite suppliers can be credited. The equipment
required after 72 hours need not be in automatic standby response mode, but must be readily
available for connection and be protected from natural phenomena including seismic events
(per GDC 2)."

Westinghouse has developed design changes to meet the staff position. A summary of the
Westinghouse approach is provided below.

POST-72 HOUR CRITERIA

1. Long Term The functions required to support long term safety of the plant include
Functions the following:

.

Core cooling and reactivity control*

Containment cooling and ultimate heat sink*

Main control room (MCR) habitability*

Post-accident monitoring*

Spent fuel pool cooling*

2. Protection from To address the staff's concem about local communities struggling with
natural disaster response, the onsite equipment is protected against those
phenomena natural phenomena which have the potential for damage to a wide-

spread area. Specifically, the equipment is protected against
earthquakes,145 mile-per hour wind, and floods as required by site
conditions. The 145 mile-per hour design wind is approximately the'

500-year recurrence wind for the worst-case contiguous US site and
covers a hurricane similar to Andrew. Tornado hazards are not
considered as a design basis since tomados only affect a relatively
small area and do not affect the capability of the larger surrounding
community to provide assistance and their probability of occurrence is
very low.

3. Offsite Equipment provided to perform these long term functions will be stored
Assistance onsita. Consumables used by this equipment for 7 days are stored

onsite. After 7 days, supplies of consumables (diesel fuel, water, etc.)
may be from offsite sources.

<
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| 4. Temporary Provisions are retained in the design for a safety-related connections |
| equipment for transportable equipment for passive containment cooling makeup f

and for safety-related electrical connections to supply power to the
regulating transformers. This retains the previous capability of
providing essential safety support functions from offsite equipment. '

This capability plus the fact that sufficient time is available for
equipment repair justifies the non-seismic, non-Class 1E, safety Class

,

D classification.

5. Equipment The onsite equipment provided for post 72 hours is at least classified
classification as non-seismic, Equipment Class D and is protected from natural

events as described above. The equipment is analyzed or evaluated
to show that it will withstand an SSE.

6. Building Design The buildings that contain this equipment are at least classified as
AP600 Class D and seismic Category 2. They will be analyzed to
show they will withstand an SSE and a 145 mile-per-hour wind.

7. Operator Control of equipment required for post-72 hours is local at the
Actions components because of the long time before this equipment is required

to operate.
.

8. Failure Redundancy is provided for active components. Separation'of
Tolerance redundant components is not provided.

9. Startup Testing The functions provided by this equipment will be tested during plant
startup testing.

10. ITAACs The functions provided by this equipment will be covered by Tier i
descriptions and ITAACs.

11. Inservice System level ISTs will be defined to show system operation every 10
Testing years.

12. Availability Operating procedures will be provided to require this equipment to be
Controls available during specified plant operating modes, to operate the

equipment cn 9 enecified frequency to show that it is available and to
return it to operation if it is found to be unavailable.

13. RAP The equipment provided to perform these functions will be included in
the RAP program.

l
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DESIGN FEATURES

1. Post accident Two ancillary ac diesel generators (15 kW each) have been added in
monitoring the south-east corner of the annex building at elevation 107'-2" to 1

provide ac power for post accident monitoring of variables identifieo as !

Class 1E post-accident monitoring in SSAR Table 7.5-1 and for MGR )
lighting. In addition, the ancillary generators provide power to the i

passive containment cooling system recirculation pumps to refill the
passive containment cooling water storage tank (PCCWST), and thus
the spent fuel pool, when all other sources of power are not available i

(See items 2 and 4 below.) The ancillary generators are not needed
,

for post-accident monitoring or lighting for the first 72 hours following a '

loss of all ac and are not needed for refilling the PCCWST or spent
fuel pool for the first 7 days following a loss of all ac. The ancillary i

generators are of a rugged design; therefore, they have a high
probability of surviving a seismic event.

The structure housing the ancillary generators is designed so that the I
'generators are protected from earthquakes to the SSE level and 145

mile-per-hour wind (hurricanes). The ancillary generators are located
at elevation 107'-2' and therefore above the site maximum flood level
of elevation 100'. -

Fuel storage sufficient for 4 days of Class 1E post-accident monitoring
and MCR lighting is located in the same room as the generators. The
tank is connected to the diesel generators through manual, normally-
closed valves. The fuel tank, piping, and valves are analyzed to show
they will withstand an SSE. The tank includes provisions for venting to
the outside atmosphere and for refilling from a truck or other mobile
source of fuel. The room containing the ancillary diesel generators
and the fuel tank is separated from the rest of the annex building by a
three-hour rated fire barrier. Local indication of fuel level is provided
for use during operation of the ancillary diesel generators. The tank is
insulated and provided with two 1.25 kW heaters to maintain the fuel
above the oil cloud point. Fuel oil lines from the tank to the diesels are ;

also insulated.

Diesel generator control is local / manual from a control panel integral
with the diesel package. The control panel includes provision for
monitoring generator output voltage, current, and frequency (shaft i

speed). Provision for monitoring engine temperature and lubricating oil
pressure is also provided at the control panel.

The diesel starting system will be a 12 Vdc automotive type with dc j

starter motor, lead-acid battery, and float charger connected to the ;

plant main ac power system. The battery will be kept in a continuous
charge state by the float charger as long as the normal ac power
source is available. A voltmeter for monitoring battery terminal voltage
is provided on the local control panel.

tph\ days 7\ days 7_3.wpf 3 1/30/97:1333 ,
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Each ancillary generator output is connected to a distribution panel !
located in the same room as the generators. Each distribution panel i
has an incoming circuit breaker and outgoing feeder circuit breakers. i

The outgoing feeder circuit breakers are connected to cables which are !

routed to the divisions B and C voltage regulating transformers and to |
'

the passive containment cooling system recirculation pumps. Each j
distribution panel has the following outgoing connections: i

Connection for one Class 1E voltage regulating transformer to [.

jt power the Class 1E post-accident monitoring loads and ths
j. normal and emergency lighting in the MCR. -i

t

Connection for one recirculation pump for refilling PCCWST..
;

The PCCWST can then be used to refill the spent fuel pool by ;

gravity flow. |
|

'

Connection for local loads to support operation of the ancillary|
*

generator (lighting, fuel tank heater). ,

Room heating and cooling during normal plant operations will be by air ;

supplied from the existing annex building HVAC system. A normal
ventilation exhaust fan is added to meet building code requirements |-

and NFPA 30 (for diesel room and storage tank ventilation). |
t

|

j The diesel-generators are located near a large doorway to the outside. i

When the diesels are operated, the outside door is opened, as :

required to maintain acceptable room temperature, to essentially make - i

the room an outdoor area during diesel operation. Radiators and
,

i engine-driven fans discharge air out the door.
i
'

Fire protection in the room containing the ancillary diesel generators
and their fuel tank is provided by an automatic dry pipe sprinkler
system, hose stations, and portable fire extinguishers.

2. Containment Changes to the containment cooling system include addition of water
cooling and volume to the tank to provide containment cooling from 72 hours to 7
ultimate heat days, modifications to the standpipes and orifices to provide flow for 7
sink days, and changes to the recirculation system to add a second

recirculation pump and allow the recirculation pumps to provide the
motive force to refill the PCCWST from a mobile water source using

|- power from the ancillary diesel generators.
.

'

3. Main control Changes to the main control room habitability system include revisions
room to eliminate the need for portable cooling / ventilation units. In the post-
habitability 72 hour period natural circulation of air with adjacent building areas will

.

be utilized. The MCR access door will be opened after 72 hours. The;

expected control room operator doses are expected to be acceptable.;

'

The basis for permitting the MCR doors to be opened at 72 hours into
a LOCA is that the activity releases at that time would be low enough

tpMdayshdays7_3 wpf ' 4 1/30/97:1333
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such that there would be little benefit to maintaining strict isolation of
the MCR. Of the original iodine inventory released to the containment, ;
less than 0.2% would remain airborne and available for release to the i

environment from containment leakage. Additionally, credit is taken for
lower X/O values by this time which reduces the impact of releases on
the calculated doses.

4. Spent fuel pool Additional safety-related water sources are provided for spent fuel
cooling cooling for at least 7 days. Piping and valves have been added to

allow gravity-driven makeup water for the spent fuel pool to be )
provided from the PCCWST and the cask washdown pit.

5. Core cooling Based on the anticipated containment leakage rate, water to
and reactivity containment for makeup of inventory losses due to containment
control leakage is not required for more than 30 days.

SUMMARY The proposed AP600 plant design modifications completely address
the NRC staff position which was endorsed by the commission. No
equipment is required to be brought to the site and no water or
consumable is required for at least 7 days. Additional details can be .

provided in the meeting proposed for February 4,1997.

!

!

l

|

t

i
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Spent Fuel Pool Design Changes !

!

!
In SECY-96-128, on the Spent Fuel Pool Cooling System issue, the staff indicated that the AP600 ,

design for spent fuel pool cooling does not conform to SRP guidance nor GDC 2 requirements, and I

that additional onsite capability to remove decay heat from the spent fuel pool should be provided.

:

Westinghouse is implementing design changes to meet the staff position, and to provide for full core -

offload as a normal refueling practice. A summary of the Westinghouse approach is provided below.
t !

| [

Soent Fuel Pool Criteria

1. Safety-Related Spent Fuel Cooling The design provides for on-site safety related inventory

and makeup capability to keep the spent fuel covered !
for at least 7 days following a design basis event,

r

i

| Makeup after 7 days is provided as discussed in Post i
|

| 72 Hour Design Changes. A safety related makeup
,

j path is retained from the PCS tank to the spent fuel- )

pool, with makeup to PCS tank using onsite equipment I

and water from offsite.

; 2. SRP Guidance The design meets SRP guidance by providing
1

Seismic I makeup water system, sources, and fuel pool

building, and by meeting 10CFR20 offsite dose limits

| without credit for ventilation and filtration systems.

3. GDC 2 The design meets GDC 2 by locating the spent fuel pool and

! the makeup water system and sources on the nuclear island

| which is designed to protect these features from the effects of

natural phenomena including earthquakes, floods, tornadoes

and hurricanes.

4. Normal Heat Load The design of the non-safety related spent fuel pool

cooling system is based on full core offload as a

normal heat load. I

1

! 1

l

,i
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Ibian Features

!

| 1. Increased Safety Related Inventory Piping connections are added from the PCS water |
| I

| and Makeup Capability storage tank and from the cask washdown pit to the ;

i. spent fuel pool for gravity driven makeup to the spent |
t ,

j fuel pool. These safety-related water sources and
'

i connections provide sufficient inventory to keep the i
|

| spent fuel covered for at least seven days for design ?

basis event scenarios,

i .

| 2, Increased Design Heat Removal Piping connections are added between the normal |

Capability residual heat removal system (RNS) and the spent fuel f
pool for additional cooling capacity during a full core :

l offload. 'Ihis provides the capacity and redundancy to :
satisfy SRP and URD pool temperature criteria with !

full core offload as the normal heat load case. The -

.
RNS piping is safety Class C and Seismic Class 1. [

!

!

| 3. Post Accident Monitoring A third safety-related level instrument is added to the |
'

spent fuel pool to provide additional post accident !

monitoring reliability for spent fuel pool level.
<

| l

Summary: |

!

| The AP600 spent fuel cooling system meets GDC 2, GDC 4 and the altemate criteria of Section 9.1.3

of the standard review plan. Safety related makeup is provided to the pool with safety related on site

i source capability in excess of seven days. No ventilation system is required to meet 10CFR20 dose

| limits,
l
!
!

|

|
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8. Electric Power
- --

M
operation and investment protectior he hydrogen igniters located inside contamn
Operation of the non-Class IE de and UPS system is not required for nuclear safety. See
subsection 8.3.2.1.2.

The batteries for the Class IE and non-Class lE de and UPS systems are sized in accordance
with IEEE 485 (Reference 6). The operating voltage range of the batteries is 105 to 140 Vdc.
The maximum equalizing charge voltage for batteries is 140 Vdc. The nominal system
voltage is 125 Vdc.

8.3.2.1.1 Class IE DC and UPS System

8.3.2.1.1.1 Class IE DC Distribution
.

The Class iE de distribution is in compliance with applicable General Design Cnteria, IEEE
standards, and Regulatory Guides listed in subsection 8.1.4.3. The scope of compliance
;ncompasses physical separation, electrical isolation ~ equipment qualification, effects of single,

active component failure, capacity of battery and battery charger, instrumentation and
protective devices, and surveillance test requirements. The Class IE de components are
housed in seismic Category I structures. For system configuration and equipment rating, see
Class IE de one line diagram Figure 8.3.2-1. Nominal ratings of major Class IE de
equipment are listed in Table 8.3.2-5.

;

There are four independent, Class IE 125 Vdc divisions, A, B, C, and D. Divisions A and D
are eacn comprising one battery bank, one switchboard, and one battery charger. The battery
bank is connected to Class IE de switchboard thmugh a set of fuses and a disconnect switch.
Divisions B and C are exh composed of two battery banks, two switchboards, and two
battery chargers. The first battery bank in the four divisions, designated as 24-hour battery
bank, provides power to the loads required for the first 24 hours following an event of loss
of all ac power sources concurrent with a design basis accident (DB A). The second battery
bank in divisions B and C, designated as 72-hour battery bank, is used for those loads
requiring power for 72 hours following the same event. Each switchboard connected with a
24-hour battery bank supplies power to an inverter, a 125 Vdc distribution panel, and a
125 Vdc motor control center. Each switchboard connected with a 72 hour battery bank
supplies power to an invener, No load shedding or load management program is needed to
maintain power during the required safety actuation periods.

A single spare battery bank with a spare battery charger is pmvided for the Class IE de and
UPS system. In the case of a failure or unavailability of the normal battery bank and the
battery charger, permanently installed cable connections allow the spare to be corncted to
the affected bus by plug-in locking type disconnect along with kirk-key interlock switches.
The plug-in lockmg type disconnect and kirk-key interiocK switches perinit connection of only
one battery bank and battery charger at a time so that the independence of each battery
division is preserved. The spare battery and the battery charger can also be utilized as a
substitute when offline testing, maintenance and equalization of an operational battery bank
is desired.

| Resision: 8
June 19,1996 8.3 14 W8Stingh00S8
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8. Electric Power

The Class IE de motor control centers operate at 125 Vdc nominal two wire ungrounded
system. The de motor control centers pmvide branch circuit protection for the de motor-
operated valves. Motor-operated valves are protected by thennal overload devices in
accordance with Regulatory Guide 1.106. Motor overload condition is an..unciated in the
main control room. The loads fed from the motor control centers are pmtected against a
short-circuit fault by fusible disconnect switches. Reduced-voltage motor controllers limit the
staning current to approximately 250 percent of rated current for motors equal to or larger
than 5 HP.

.

The Class IE de distnbution panels provide power distribution and tnpping capability between
the 125 Vdc power sources and the assigned safeguard loads indicated on Figure 8.3.2-1., , ,

8.3.2.1.1,2 . Class IE Uninterruptible Power Supplies-

The Class IE UPS provides power at 208 Y/120 Vac to four independent divisions of,

Class IE instrument and control power buses. Divisions A and D each consist of one
Class IE invener associated with an instrument and contml distribution panel and a backup
voltage regulating transformer with a distribution panel. The invener is powered from the
respective 24-hour battery bank switchboard. Divisions B and C each consist of two inveners,
two instrument and control distribution panels, and a voltage regulating transformer with a
distribution panel. One invener is powered by the 24-hour battery bank switchboard and the
other by the 72-hour battery bank switchboard. For system configuration and equipment

,

rating, see Figures 8.3.2 1 and 8.3.2-2. De nominal ratings of the Class IE inveners and the i

voltage regulating transformers are listed in Table 8.3.2 5. Under normal operation, the |

Class IE inveners receive power fmm the associated battery bank. If an inveneris inoperable
l

or the Class IE 125 Vdc input to the invener is unavailable, the power is transferred |

automatically to the backup ac source by a static transfer switch featunng a make-before-break j
'

contact arrangement. The backup power is received from the diesel generator backed non-
Class IE 480 Vac bus through the Class IE voltage regulating transformer. In addition, a
manual mechanical bypass switch is pmvided to allow connection of backup power source
when the invener is removed fmm service for maintenance..

In order to supply power during the post-72-hour period following a design basis accident,
provisions are made to connect a transportable ac generator to the Class IE voltage regulating

,

transformers (divisions B and C only). His powers the post accident monitoring systems and |

the normal lighting in the main control room and remote shutdown area. See

subsection 8.3.1.1.1 for post-72-hour power distribution details and Section 6.4 and
subsection 9.5.3 for post 72-hour room ventilation and lighting details respectively.

M.3.2.1.2 Non Class IE DC and UPS System

l The non-Class IE de and UPS system consists of the electric power supply and distribution
equipment that provide de and uninterruptible ac power to the plant non.nglE de and ac
loads ' hat are critical for plant operation and investment pmtectionk to the hydrogen I

_ igniters located inside containmerpThe non-class IE dc and UPS system is compmcd vi mic I
subsystems representmg two separate power supply trains. The subsystems are located in

Resision: M
June 19.1996 8.3 16 [ Westingh0USS
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Table 8.3.1-1 (Sheet 4 of 5) |
|

ONSITE STANDBY DIESEL GENERATOR ZOS MG02A NOMINAL LOADS '

Time Operating
item Seq. Event or Rating Load Loading
No. (sec) Load Description thp/kW) (kW) Method -c

53. 360 Non lE Battery Charger 117 kVA 88 AUTO
EDSI-DC-1

54. 360 Non IE Battery Room A Exhaust 0.5 hp 0.5 AUTO
Fan

'

55. 360 Containment Recirculation Fan A 150 hp 2l AUTO
.

56. 420 Containment Recirculation Fan D 150 hp 21 AUTO
l

57. 420 Nori-lE Battery Charger 117 kVA 88 AUTO i
EDS3-DC-1

'

'

58. 480 Class IE Div. A Battery 78 kVA 26 AUTO
Charger I !

.

59. 480 Class IE Div. C Battery 78 kVA 24.5 ALTTO I
'

Charger 1
1

60. 480 Class IE Div. C Battery 78 kVA 15 AUTO |
Charger 2 j

61. 480 Div. A/C Class IE Battery Room 5 hp 5 AUTO
Exhaust Fan A

62. 480 Supplemental Air Filtration 15 hp 15 AUTO
System Fan A

63. 480 Supplemental Air Filtration 20 kW 20 AUTO
System Electric Heater A

64. 480 Instrument Air Compressor A 200 hp 166 AUTO |

65. 540 Backup Group 4A Pressurizer 246 kW 246 AUTO
_u-_

#4 M; _% ; n !; i n S ". ' 40-kVA & MAN-

CRDM .%. OI A 40 hp 33 MAN

637. CRDM Fan 01B 40 hp 33 MAN-

608. . Spent Fuel Cooling Pump A 75 hp 62 MAN--

Total Diesel Operating Loads (kW)
M3343577.5- .

l

Revision: 10

| 3 Westinghouse 8.3-27 December 20,1996
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Table 8.3.1-2 (Sheet 4 of 5)

ONSITE STANDBY DIESEL GENERATOR ZOS MG02B NOMINAL LOADS.

Time Operating
item Seq. Esent or Rating Load Loading
No. (s. ec) Load Description (hp/kW) (kW) Method,

52. 360 Non-lE Battery Charger 117 kVA 88 AUTO
EDS2 DC-1

'

53. 360 Non-lE Battery Room B Exhaust 0.5 hp O.5 AUTO
Fan 09B

54. 360 Containment Recirculation Fan B 150 hp 21 AUTO

' 5. 420 Containment Recirculation Fan C 150 hp 21 AUTO

56. 420 Non-lE Battery Charger 117 kVA 88' AUTO
EDS4-DC 1

57. 480 Class IE Div. B Battery 78 kVA 24.5 AUTO
Charger 1

58. 480 Class IE Div. B Battery 78 kVA 15 AUTO
Charger 2

59. 480 Class IE Div. D Battery 78 kVA 26 AUTO
Charger 1

60. 480 Div. A/C Class IE Battery Room 1.5 hp 1.5 AUTO
Exhaust Fan B

61. 480 Supplemental Air Filtration 15 hp 15 AUTO l

System Fan B -

62. 480 Supplemental Air Filtration 20 kW 20 AUTO |
System Electric Heatu 9

63. 480 Instrument Air Compressor B 200 hp 166 AUTO
|

Backup Group 4B Pressurizer 246 kW 246 AUTO |M. -

l'- is 1

O I h " Z !g d ". C T 3 3 M E M-

Revision: M

W65tingh0058 8.3-31 June 19,1996
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Table 8.3.1-2 (Sheet 5 of 5)

ONSITE STANDBY DIESEL GENERATOR ZOS MG02B N0511NAL LOADS

Time Operating
item Seq. Event or Rating Load Loading

hec) Load Description thp/kW) (kW) Slethodo
j

645. -- CRDM Fan OlC 40 hp 33 MAN

(>76. CRDM Fan OlD 40 hp 33 MAN~

;

-- Spent Fuel Cooling Pump B 75 hp 62 MAN

Total Diesel perating L ads (kW)
M543545.

.

.

Notes:
1. Loads listed are for diesel generator ZOS MG02B.

2. Loads identified with automatic ( ALHO) loading will be loaded without operator action.-

Loads idenulled with manual (MAN) lomiing will be energized at operator discretion based on system needs.
Automatic loads may not be started until there is a system need (for ekample, the make-up pump may not be I

started untd make-up flow is required.)

3. Time Sequence is counted from the time a diesel generator receives the start signal.

4 The " Operating Load" column shows the load input power requisement from diesel generator. )
1

5. Motor operated valves (MOVs) pertaining to various systems will be energized on closure of the diesel
genemtor breaker. Normally the MOV power requirement is for a very shon duration (few seconds), hence
the MOV load will not affect the diesel generator capacity rating.

,

6. On receipt of the diesel generator start signal, the engine accelerates to a set idle speed. Engine operates at
the idle speed for a time period to allow bearing oil pressure build up, proper lubrication of the moving parts,
and engine warmup. After a set time delay (to be determined based on vendor selection), the engine will ramp
up to the rated operating speed.

7. On restoring the power supply to the diesel backed bus ES2 by closing diesel generator incoming breaker, the
associated unit substation ECS EK 21 and 22 load center transformers are energized. The transformers draw
rnagnetizing current and the no load losses (approx. 0.3 percent of the rating) from the bus.

8. Only a part of the building lighting load is automatically connected to the diesel generator bus. 'The remtuning
| lighting load is connected via manual action at the operator's discretion.
1

9. Load Center ECS EK 23 transformer no load losses and magnetizing current is approximately 0.3 percent of
the transformer rating. .

l Revision: 8
. lune 19,19% 8.3 32 [ W85tingt100S8
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NRC REQUEST FOR ADDITIONAL INFORMATION

lini aq
\1.- w

Ouestion 435.64
:

Describe the provisions to prevent lightning from initiating fires that could damage safety-related equipment or fire
protection equipment. -

-.

/_ N
-.,y
1

' '. 7 ,

Response: <
,

./
Re lightning protection system, consisting of~ air terminals and ground conductors, will be provided for the
protection of the containmant/ shield building, cooling towers, switchyard, and other exposed structures and buildings
housing safety-related and fire protection equipment in accordance with Lightning Protection Code NFPA 781989.
Also, lightning arresters will be provided in each phase of the transmission lines and at the high-voltage terminals
of the outdoor transformers. He isopi.ase bus connecting the main generator and the main transformer and the
medium-voltage switchgear will be provided with lightning anesters. In addition, surge suppressors will be
provided to protect the plant instrumentation and monitoring system from lightning-induced surges in the signal and
power cables connected to devices located outside.

Direct-stroke lightning protection for facilities is accomplished by providing a low-impedance path by which th,e
lightning stroke discharge can enter the earth directly. De direct-stroke lightning protection system, consisting of
air termmals, interconnecting cables, down conductors to ground, etc., will be provided external to the facility in
accordance with the guidelines included in NFPA 78. De system will be connected directly to the station ground
to facilitate dissipation of the large current of a direct lightning stroke. The lightning arresters and the surge

'

suppressors connected directly to ground provide a low-impedance path to ground for the surges caused or induced
by lightning. Rus, fire or damage to facilities and equipment resulting from a lightning stroke is avoided.

1

ne design of direct-stroke lightning protection and the associated grounding depends on the lightning activity at j
the plant site and the soil resistivity of the ground. It is site specific and will be described by the combined license i

'applicant.

SS' Revision: NONE I

435.64-1
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NRC REQUEST FOR ADDITIONALINFORMATION.

l

hi:: ::
y ~~~ , -n,,

f' | _|
|

/ [jg / g f,iOuestion 435.73
!

(
Address the grounding systenrandlightningprotection features for the AP600.

Response:

The AP600 grounding system will comply with the guidelines provided in IEEE Standard 6651987, ' Guide for
Generating Station Grounding.' He grounding system consists of the following four subsystems: ;

Station grounding grid*

System grounding*

Equipment grounding*

Instrument / computer grounding*

i
i

ne station grounding grid subsystem consists of buried, inte, connected bare copper conductors and ground rods
(Copperweld) forming a plant ground grid matrix. He subsystem will maintain a uniform ground potential and
limit the step-and-touch potentials to safe values under all fault conditions.

;

ne system grounding subsystem provides grounding of the neutral points of the main generator, main stepup
transformers, auxiliary transformers, load center transformers, and onsite standby diesel generators. De main and
diesel generator neutrals will be grounded through grounding transformers providing high-imp ~he grounding.
He main stepup and load center transformer neutrals will be grounded solidly. De auxiliary (unit and reserve)
transformer secondary winding neutrals will be resistance grounded.

He equipment grounding subsystem will provide grounding of the equipment enclosures, metal structures, metallic
tanks, ground bus of switchgear assemblies, load centers, MCCs, and control cabinets with two ground connections
to the station ground grid.

He instrument / computer grounding subsystem will provide plant instrument / computer grounding through separate
radial grounding systems consisting of isolated instrumentation ground buses and insulated cables. De radial
grounding systems will be connected to the station grounding grid at one point only and will be insulated from all
other grounding circuits.

For the lightning protection system description, see the response to Q435.64.

ne dedgn of e.e grounding grid system and the lightning protection system depends on the soil resistivity and
lightning activity in the area. Herefore, the design of both systems is site-specific and is the responsibility of the
combined license applicant.

SSAR Revision: NONE
!

435.73-1
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!
f

I field cables of the circuits so that the fault or overload currents are interrupted by the
I protective devices prior to a potential failure of a penetration. Penetrations are protected for
I the full range of currents up to the maximum shon circuit current available. !

| Primary and backup protective devices protecting Class lE circuits are Class IE in accordance
I with IEEE 741 (Reference 10). Primary and backup protective devices protecting non.

Class IE circuits are non-Class IE.

Penetration overcurrent protection coordination curves are generated based on the protection 1

I| requirements specified by the penetration equipment manufacturer. When necessary,
I penetrations are protected for instantaneous overcurrent by current limiting devices such as
I current-limiting fuses, current-limiting breakers, or reactors.

8.3.1.1.6 Grounding System ,

!
The AP600 grounding system will comply with the guidelines provided in TEFE Standard
665-1987, " Guide for Generating Station Grounding." The grounding system consists of the I

following four subsystems:
|
|

Station grounding grid {
*

* '

System grounding=

Equipment grounding*

Instrument / computer grounding*

The station grounding grid subsystem consists of buried, interconnected bare copper
conductors and ground rods (Copperweld) forming a plant ground grid matrix. The subsystem
will maintain a uniform ground potential and limit the step-and-touch potentials to safe values
under all fault conditions.

The system grounding subsystem pmvides grounding of the neutral points of the main |
generator, main stepup transformers, auxiliary transformers, load center transformers, and
onsite standby diesel generators. The main and diesel generator neutrals will be grounded
through grounding transformers providing high-impedance grounding. The main stepup and
load center transformer neutrals will be grounded solidly. The auxiliary (unit and reserve)
transformer secondary winding neutrals will be resistance grounded.

I The equipment grounding subsystem provides grounding of the equipment enclosures, metal
structures, metallic tanks, gmund bus of switchgear assemblies, load centers, MCCs, and
control cabinets with two ground connections to the station ground grid.

I 1he instrument / computer grounding subsystem provides plant instrument / computer grounding
through separate radial grounding systems consisting of isolated instrumentation ground buses

I and insulated cables. The radial grounding systems are connected to the station grounding
| grid at one point only and are insulated from all other grounding circuits.

t

|

Revision: 8
June 19,1996 8.3 10 3 WBEtklgh00S8
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8. Electric Powero

I
1

l

ne design of the grounding grid system and the lightning protection system depends on the
soil resistivity and lightning activity in the area. Therefore, the design of both systems is site-
specific and is the responsibility of the combined license applicant. )

83.1.1.7 Lightning Protection

ne lightning protection system, consisting of air terminals and ground conductors, will be
l provided for the protection of exposed structures and buildings housing safety-related and fire

protection equipment in accordance with Lightning Protection Code NFPA 78-1989. Also,
I lightning arresters are provided in each phase of the transmission lines and at the high-voltage

terminals of the outdoor transformers. De isophase bus connecting the nuin generator and
I the main transformer and the medium-voltage switchgear is provided with lightning arresters. I
l In addition, surge suppressors are provided to protect the plant innrumentation and monitoring

system from lightning-induced surges in the signal and power cables connected to devices
located outside. )

I
Direct-stroke lightning protection for facilities is accomplished by providing a low-impedance |

path by which the lightning stroke discharge can enter the earth directly. He direct-stroke
I lightning protection system, consisting of air terminals, interconnecting cables, and down j
l conductors to ground, are provided extemal to the facility in accordance with the guidelines ,
I included in NFPA 78. He system is connected directly to the station ground to facilitate

dissipation of the large current of a direct lightning stroke. De lightning arresters and the
I surge suppressors connected directly to ground provide a low impedance path to ground for

the surges caused or induced by lightning. Rus, fire or damage to facilities and equipment
resulting from a lightning stroke is avoided.

He design of direct-stroke lightning protection and the associated grounding depends on the
lightning activity at the plant site and the soil resistivity of the ground. It is site specific and

I is the responsibility of the Combined License applicant.

83.1.2 Analysis

The ac power system is non-Class IE and is not required for safe shutdown. Compliance with
existing regulatory guides and General Design Criteria is covered in Table 8.1-1 of
Section 8.1.

S.3.1.3 Raceway / Cable

83.1.3.1 General

ne raceway system for non-Class IE ac circuits complies with IEEE 422 (Reference 3) in
respect to installation and support of cable runs between electrical equipment including
physical protection. Raceway systems consist primarily of cable tray and wireway.

i

l
|

Revision: 8
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3-4 WESTINCHOUSE PROPRIETARY CLASS 2

detailed discussion of how' these features are used in containment modeling is given m

f Section 4-1.

The GOTHIC code also contains the options to model a large number of structures and
components. These include, but are not limited to, heated and unheated conductors, pumps,
fans, a variety of heat exchangers, and ice condensers. These components can be coupled to
represent the various systems found in any typical containment.

The GOTHIC contamment analysis code was modified by Westinghouse to include mechanistic
convection heat and mass transfer correlations, a liquid film tracking model, a one-
dimensional wall conduction model, and wall-to-wall radiant heat transfer to model heat |
removal by the PCS. De code with modifications, is called Westinghouse-GOTHIC and is j
abbreviated as WGOTHIC. |

|

The three progra' s that make up the WGOTHIC code - solver version 4.0, preprocessorm

version number 4.0, and postprocessor version 4.0 - are based on GOTHIC code version 4.0 as
described in NAI 8907 06 (Ref. 3). The preprocessor (input handler) and solver (numerical
solution) programs contain the code modifications to incorporate the PCS models. Changes were
made to the preprocessor program to assist the user in setting up model input. These changes
were verified by hand. Changes to the solver program are desenbed in the following sections.

3.3 THE ,lV_ GOTHIC CLIME MODEL |
|

A solution technique that includes wall-to-wall radiation necessitates a close coupling between
the involved walls. This coupling is accomplished by assigning boundaries that define the
portions of the various walls that radiate to each other. In keeping with the GOTHIC
formulation (Refs. I and 2), that considers conductors or heat sinks to be energy source (or sink)
terms, the code modifications made to include wall-to-wall radiant heat transfer can be thought
of as the addition of a special type of conductor group. His new conductor group consists of
a set of walls that radiate to each other and interface with GOTHIC fluid cells through mass and
energy source terms. To distinguish this type of conductor from the existing GOTHIC
ternunology, the term clime, meaning a region, is used.

An AP600 clime is a horizontal slice consisting of: the heat and mass transfer source terms from
the vessel volume to the wall, conduction through the vessel wall; heat and mass transfer source
terms from the vessel wall to the air flow channel; radiation from the vessel wall to the baffle
wall; heat transfer sourte terms from the baffle wall to the air flow channel; conduction through
the baffle wall; radiation and convection heat transfer from the baffle wall to the environment.

"' tpli&d rces condudcIclime is depicted in Figure 3- e vesselvolume, air flow channel

volume, and environment volume are separate comp tional cells (fluid volumes) in
}V_ GOTHIC. The vessel and baffle wall are one-dunensio conductors representing solid walls

~ show:q ked M mass souce 4emQ
Overview of _b', Gothic september 1996

mM?.06w-3.wpf It490996
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9. Auxiliary Systems

Fire barrier separation is not provided within the remote shutdown workstation fire areaa

because the remote shutdown workstation is not required for safe shutdown unless a fire
* p ci d''' Qrequires evacuation of the main control room.

gg memy 1edake n Grc aen W ''
he barrier separation s not provided within the primary containment fire(including*

the middle and upper annulus zones of the shield building) because of the nee to satisfy

jgther design requirements, such as allowing for pressure equalization within tha
%) c=klu d d. Mp containment following a high-energy line break. Fire protection featuresiwithin the

d'v*8 ^ '"", p.a containment fire area provide confidence that one train of safe shutdown equipment will

{ remain undamaged following a fir The quantity of combustible materials is minimized.

4 p M 2* " He use of canned reactor cool t pump motors has eliminated the need for an oil
g , M J duiuc^i lubrication system. Redund trains of safe shutdown components are separatedy

N "'' #, 9J h[ whenever possible by existin structural walls, or by distance.jThe fire protection system
/ provides a e fire d[ection and suppression capabilities.

f,.e hen''*- L , sej [e< M

Outside of the primary containment and the main control room, the arrangement of plant
equipment and routing of cable are such that safe shutdown can be achieved with all
components (except those protected by 3-hour fire barriers) in any one fire area rendered
inoperable by fire.

Openings and penetrations through fire barriers are protected in accordance with the guidelines .
of BTP ChEB 9.5-1.

The fire protection analysis contains a desedption of plant fire areas, fire zones, fire barriers,
and the protection of fire barrier openings, as well as a description of the separation between
redundant safe shutdown components.

Electrical Cable Design, Routing, and Separation

| Electrical cable (including fiber optic cable) and methods of raceway construction are selected
in accordance with BTP CMEB 9.5-1. Metal cable trays are used. Rigid metal conduit or
metal raceways are used for cable runs not embedded in concrete or buried underground.
Flexible metallic tubing is used in short lengths for equipment connections.

ne insulating and jacketing material for electrical cables are selected to meet the fire and
flame test requirements of IEEE Standard 383 (Reference 3).

De design, routing, and separation of cable and raceways are further described in Section 8.3.

Control of Combustible Materials

The plant is constructed of noncombustible materials to the extent practicable. The selection
of construction materials and the control of combustible materials are in accordance with BTP
CMEB 9.5-1 and NFPA 803.

Revision: 8

T Westinghouse 9.5-5 June 19,1996
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9A. Fire Protection Analysis Auxiliary Systems

|

Any damage which the fire is capable of causing is assumed to occur immediately. No credit
is taken for proper operation of equipment or proper positioning of valves which are not
protected from the effects of a postulated fire.
w - .2: NS errr J.
one of Influensb
w 2" NS ER 7~ 2

i A postulated fire does not exceed the boundary of the fire area. For fire areas outside the
I main control room, remote shutdown workstation, and containment fire areas, all equipment
I in any one fire area is assumed to be rendered inoperable by the fire and re-entry into the fire
I area for repairs and operator actions is assumed to be impossible. However, no credit is taken

for complete fire damage in cases in which complete damage is beneficial and partial damage ,

I is not. Chases for electrical cables, piping or ducts that pass through the fire area but are '

I separated from it by 3-hour fire barriers are outside ic n= cf i 'h== f= that fire area.
-> i

I Lide oc =nemen* Cze m petentid are 6.:g: is cuad t,y fhe ax.5 All
i equipment in any one fire zone is assumed to be rendered inoperable by the fire unless the
I fire protection analysis demonstrates otherwise. Class lE electrical cables that are loca ed in
I or pass through the fire zone but are separated from it by a 3-hour fire barrier are outsi e the

== c.f Lawcc fu thgf- p pey 3t fire zone. 1I

e r u r sw_r |

Independence of Affected Fire Areas

i Only systems, components, and circuits free of fire damage are credited for achieving safe
I shutdown for a given fire. Systems, components, and circuits outside the zone of influence
I are considered free of fire damage if the effects of the fire do not prevent them from
i performing their required safe shutdown functions.

Event Assumptions
i

Plant accidents and severe natural phenomena are not assumed to occur concurrently with a
postulated fire. Furthermore, a concurrent single active component failure (independent of the

fire) is not assumed.

Offsite Power

I A loss of offsite power is assumed concurrent with the postulated fire only when the safe
I shutdown evaluation indicates the fire could initiate the loss of offsite power.

I Availability of Nonsafety Related Systems
|

I Only safety-related components and systems are assumed to be available to perform safe
I shutdown functions. (This is more stringent than required by BTP CMEB 9.5-1.) Fire
I protection and smoke control systems are assumed to function as designed to detect and
I mitigate the effects of the fire.

.
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Fire Barriers
1

As described in subsection 9.5.1.2.1.1, non-combustible fire barriers are provided in accordance with
BTP CMEB 9.5-1 and NFPA 803 (Reference 2). The equivalent fire barrier ratings are shown in
Figures 9A-1 through 9A-5. Fire barriers or equivalent structural features form the boundaries of fire ,

areas. For most fire zones in containment, fire barriers separate redundant equipment. If cables of a
!

safety-related division must pass through or adjacent to a fire area or fire zone of an unrelated i

division, they are protected by fire barriers. |

|
,

l
,

INSERT 2
|
i

Fire Areas

Fire areas are three dimensional spaces designed to contain a fire that may exist within them. They
are surrounded by fire barriers, structure equivalent to fire barriers, fire barrier penetration
protection, and other devices, such as those within the heating and air cor.ditioning ducts, that isolate
a fire to within the fire area.

.

INSERT 3

Outside containment, zone of influence is not defined. A fire outside containment is assumed to
affect its entire fire area. Inside the containment fire area, the zone of influence is defined as the
entire fire zone containing the fire.

In containment, fire zones are usually bounded by physical structures equivalent to a 3-hour fire
barrier. In some cases, other fire protection features apply, such as distance or lack of fuel. For
example, fire zone 1100 AF ll300A has no physical barrier between it and fire zone 1100 AF
11300B. This is due to the fact that all combustibles are at the extreme ends of these fire zones and
are separated by more than 40 feet. There will be no communication of a fire from one fire zone to
the other. Other examples include fire zones 1100 AF 11301 and 1100 AF 11302 which are open at
their tops into fire zone 1100 AF 11500. Fire zone 1100 AF 11500 is the open upper containment.
With no fuel sources over fire zones 1100 AF 11301 and 1100 AF 11302, there will be no fire
communication between these zones and fire zone 1100 AF 11500.

INSERT 4

Fire Zones

Fire zones are three dimensional spaces within fie treas. Fire zones are identified uniquely to |
indicate that they have fire protection features or attributes different than other fire zones in a given
area. For example, this difference may be due to different sprinider coverage due to different fuel ;

loadings. In containment, fire zones are identified to establish " zones of influence". !

i
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monitoring, and therefore requires no nuclear safety evaluation. Redundant safety-related
isolation dampers are provided in the supply, return, and exhaust ducts penetrating the main
control room. Therefore, there are no single active failures which would prevent isolation of

! the main control room envelope. Redundant main control room supply air radiation monitors

related systems, structures, or components are not damaged as a result of a seismic event.are provided. The nuclear island nonradioactive ventilation system is designed so that safety-
9.4.1.4 Tests and Inspections ja*h M.

v'3 ^

Dr,gJ dpztp <*g
The nuclear island nonradioactive ventilation system is designed to pe

5

t periodic inspection
of system components. Each component is inspected prior to installa ion. Components of
each system are accessible for periodic inspection during normal plan operation. A system
air balance test and adjustment to design conditions is conducted in'

course of the plant
preoperational test program. Airflow rates are measured and balanced in accordance with the
guidelines of SMACNA HVAC systems, Testing, Adjusting and Balancing (Reference 19)
except the supplemental air fultration units which are balanced in accordance with theI
guidelines of ASME N510 (Reference 3).

Automatic contrott are tested for actuation at the proper setpoints. Alarm functions areInstruments are calibrated during testing.i

checked for operability.

The supplemental air filtration unit, REPA filters, and char:oal adsorbers are field tested inI
!accordance with ASME N510 to verify that these components do not exceed a maximurr

allowable bypass leakage rate. Used samples of charcoal adsorbent are periodically tested to
-

verify a minimum charcoal efficiency of % percent in accordance with Regulatoryi

Guide 1.140, except that test procedures and test frequency are conducted in accordance v ith
i

-

ASME N510.

The ductwork for the supplemental air filtration subsystem and portions of the main control
room / technical support center HVAC subsystem that maintain the integrity of the main control<

room / technical support center pressure boundary during conditions of abnormal airborne
radioactivity are tested for leak tightness in accordance w ,

I 510 Section 6.7h rea^",I4 f , ,) rek<a/ eke duMk or Cshi fS b ^~'1 ': =. ~ * *,w d~et uo;r% SA ACd A
$

9.4.1.5 Instrumentation Applications NM MN ' '''" '8)*,

lu.ka.y
The nuclear island nonradioactive ventilation system is controlle

t control system
except for the main control room isolation dampers, which are contro!!cd by the protection

.

and safety monitoring system. Refer to subsection 7.1.1 for a description of the plant control'

and plant safety and monitoring systems.

Temperature controllers are provided in the return air ducts to control the room air
4

'

temperatures within the predetermined ranges. Temperature indication and alarms for the
main control room retum air, Class 1E electrical room retum air, air handling unit supply air,
supplemental filtration unit inlet air and charcoal adsorbers are provided to inform plant
operators of abnormal temperature conditions.;

Revision: 10
December 20,1996
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1

1

|
4

De approach for resolving the hydrodynamic loading issue for the AP600 consisted of a testing program.
and an analytical program. De testing program was performed by ENEA in the Vapore test facility, and

*

i condsted of a full scale single sparger submerged in a non prototypic test tank full of water. De sparger
| was connected to a steam supply system capable of supplying saturated steam and steam / water two-phase

mixture, to simulate different full flow operating conditions for the ADS system. De test program was
!

divided into phase A (steam discharge only) and phase ~ B (both steam and Iwo-phase mixture discharge
i

| through the sparger). De first part of phase B testing (BI) was intended to duplicate the design !
conditions for the sparger discharge in the AP600. De following is a summary of the results from the '

phase B1 testing:
:

I1. Choked flow occurred at more than one point in the ADS flow path simultaneously, and included at ;

the open ADS valves, at the inlet to the sparger, at the sparger arm inlet from the body, at the
'

sparger arm holes (discharge holes).
;

2. Sparger operation was smooth with steam and two phase fluid and the resultant pressure peaks
appeared to be within the expected magnitudes.

1

3. The sparger arm geometry created a strong mixing current in the quench tank during the blowdown
when the tank was subcooled. However, complete mixing to the bottom of the tank did not occur.

!

4. Blowdown in the fully heated tank (212'F) expelled a significant amount of water from the tank.
4

5. De pressure pulses measured in the quench tank when the water was hot (212'F) were
significantly reduced compared with blowdown in cold water (90*F). |

|
6. No instability in steam condensation was observed at elevated pool temperatures > 179'F to !

saturation temperature.

7. Air and water clearing loads were not dommant.

8. No significant pressure oscillations due to chugging were observed.

A. Information that documents that the ADS testing performed at VAPORE adequately
simulated and provided blowdown conditions that are directly applicable to the AP600 plant
is listed below.

WCAP-14303," Facility Description Report-- AP600 Automanc Depressurizauon !
e

System Phase Bl Tests", AP600 Document Nanber RCS T3R 001, Rev. 0, March 1995, i

nis document provides a detailed description of the VAPORE facility. It is a good
reference document for details on the physical hyout, the instrumentation, and
components of the VAPORE test facility.

WCAP 14324,"Pinal Data Repena for ADS Phase Bl Tests". AP600 Document Number i
*

RCS T2R 100,Rev.O April 1995. |

Dis document provides detaded information on the actual performance of the Phase B1
lesting, and provides the verified test desa. Sections of interest include:

i

1

"* l of 4
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i

Section 1.2, describes the test matrix-

;-

; Section 2.0, pp 2 1 to 2-21, provides a concise description of the test facility.-

Section 4.0 provides reduced test data on each test run including the blowdown flow !
; -
'

rate vs. time, the fluid quality vs. time, and the pressure drops through the facility at
different times. Table 4.5-1 on p. 4151 provides a summary of the quasi-steady-i

state pressure and fluid quality upstream of the test facility ADS package, the ADS
package delta-P the pressure and fluid quality as discharged from the sparger, and

4

the flow rate achieved in each test nm..

t

Appendix C pmvides a set of selected at plots for each test which includes the; -

pressure pulse time histories for quench tank pressure sensors sad their associated

j power density spectrum.
:
'

WCAP 14305."AP600 Test Program Test Analysis Report". AP600 Document Number*

j RCS-T2R-110.Rev.1. June 1995.

This document analyses the ADS Phase Bl test data to obtam needed information on
; ADS behavior, pressure drops, flow rates and flow splits through the stages, and two
~

phase multipliers. These results are used to validate the computer models of the ADS in
; the NOTRUMP and WCOBRA/IRAC computer codes used in SSAR Chapter 15

.

i analyses. This information does not directly apply to the analysis of the ADS /IRWST
; interaction, but is referenced to illustrate the detailed review performed on the actual test
j 61
!

! * WCAP.14676,"AP600 Automatic Depressurization System Stage 1,2 and 3 Cold Flow
Test" AP600 Document Number RCS-T2R-020. Rev. O, July 1996,

1 This document presents delta-P data and determines the overall and individual

component resistances in the ADS valve package experienced with single-phase cold
-

j water flow. This information does not directly apply to the analysis of the ADS /IRWST i

! interaction, but is referenced for completeness.

i

1 WCAP 14727,"AP600 Scaling and PIRT Closure Report". AP600 Document Numbere

j PXS GSR 020, Rev. O, September 1996. !

| Section 5.0 of this document presents a concise summary of the ADS Phase Bl test-

.j and the phenomena important for LOCA type analysis.
i

Section 5.2 presents the ADS Phase Bl test scaling basis for each component and is.

j of interest in documenting the appbcabihty of the data.

Section 5.3 discusses the scaling distortions of the ADS facBity.. -

;

i Section 5.4 describes any unanticipated phenomena which occurred dunng else test-

pmgram..

j Section 5.5 compares the ADS Phase Bl tests run with the performance of the-

j ADSs dunng the transient simulated at the SPES-2 and OSU integral symems tests.

i

4'
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B) Information describing how the ADS test data on the quench tank pressure pulses was utilized
to establish the pressure pulse design criteria for the plant, and how was this m' formation
incorporated into the plant IRWST sinactural design is provided in the following documents.
Dese documents were developed as part of the AP600 FOAKE program but are available for
review at the Westinghouse Rockville office or at the Energy Center Site in Monroeville, PA.

MT01 S3C-012.Rev.O AP600 Document April 1996," ADS Discharge Investigation*

and IRWST Hydrodynamic Global Analysis".

This report documents the selection of pressure loads for the structural analysis of the
IRWST. De selection was based on the expected operating conditions of the ADS,
being conservatively enveloped by the test data from the Bl testing based on the
following parameters: mass flow rate vs. quality, and quali;y and mass flow rate

i derivative. Two tests were selected as representative for enveloping expected operating
| conditions, one representing the frequency spectrum up to 40 hz. the other for higher

frequencies. Selected short ilme periods were then selected from each test and used as
pressure time history input loading in the ANSYS model for the IRWST. The

l displacement time history of critical locations are also documented.

AP600 letter MIS /FOK0019, Gordon K. Ashley II (SciEnTec) to R. Hundal M),*

" Generation of an Acoustic Source Function for the Ansaldo Pressure Trace IRW330",
|! dated October 22,1996.

.

This report evaluated the pressure traces used by the ANS ALDO analysis, to determine
the extent of test tank influence in the pressure trace used in the analysis. He intent
was to develop a pure acoustic pressure source by determining the part of the frequency
content of the measured pressure trace which was due to t'ne test tank. De results of

this investigation was that the test tank frequency could not be detamined with certainty i

j since there was no value for the sonic velocity determined n the test tank. Based on the
assumptions made by ANS ALDO for sonic speed of 1440 m/s resulting from near rigid
test tank walls, the test tank acoustic resonance frequency is approumately 50 hz.
However, with a sonic frequency of 872 m/s. based on measurements in the Kraftwerk,

l

Union GKM II M test tank which was expected to have similar wall stiffness to the
s

ANS ALDO lank, the test tank frequency will be approximately 30 hr. De measured
pressure response in the test tank contamed peaks at both of these frequencies. It was,
however, concluded that these acoustic resonance peaks included in the source loadmg !
used by ANSALDO for the analysis of the IRWST, provide additional conservatism in
terms of the source loadmg.

WCAP 14766,"De Hydrodynamic Effect of the Automanc Depremrization Systeme

| (ADS) Discharge on the AP600 RCS," Decanber 1996. '

Dis report docr cnts a detsiled analysis of the steam generator 1, which is locateda

adjacent to the oaB of the IRWST and thmefore sees the greatest loads from the ADS
discharge /sparger operation. The report documents the evaluation based on both

monolithic concrete properties and crackad concrose propanes, and evalusses the loads

| transferred to the mesm generator via supports, mubbers and banpers. A linear
analysis was performed to evaluate the hypolhedcal effects of supports without gaps, andi

i a non-linear analysis showed the effects of e=aaad gaps in the supports. He
conclusions of this study are as foDows:

i
r

1
* 3 of 4
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1

1. The high-frequency. low ampiitude input is not sufficient to overcome the inertia
of the steam generator, and therefore does not produce significant steam
generator movements.

2. Dere is no bumper /SG interaction if the gap exceed 0.013 inch at one bumper, or
; 0.005 inch at each bumper.

3. The 50 snubbers are not active during an ADS event if the " dead band" for the
snubber assembly exceeds 0.007 inch.

;

4 There is no appreciable amplification of the input motion by the SG or the SG
i internal structures.

S. The loaG and displacements generated by the response to the ADS hydrodynamic
loading on the reactor coolant system are less than 10 percent of those produced

,

by the SSE. The combined ADS and SSE loads adds less than 0.3 percent to
those produced by the SSE alone, and are not considered significant. Therefore, j

,

; the ADS generated hydrodynamic loads can be ignored as design basis events.
'

i
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8. Electric Power

'Ihe 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. The
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.

The 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.

The piping and instrumentation diagrams for the onsite standby diesel generator units and the ;
!

| | associated subsystems are shown on Figures 8.3.1-4 and 8.3.15. '

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

1

------> 1*~N C GtT* 8.3-7-I & \
| 8.3.1.1.2.2 Generator

- Each generator is a direct-shaft driven, air-cooled self ventilated machine. The generator -
enclosure is open drip-proof type that facilitates free movemer.t of ventilation air. The
generator component design is in compliance with the NEMA MG-1 (Reference 1)
requirements.

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

I is based on supplying the electrical ac loads listed in Tables 8.3.1-1 or 8.3.12. The loads
shown on Tables 8.3.1-1 and 8.3.1-2 represent a set of nonstfety-related loads which provide
shutdown capability using nonsafety related systems. The generators can also provide power
for additional investment protection ac loads. The 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. The diesel generator design is compatible with the I

step loading requirements identified in Tables 8.3.1-1 and 8.3.1-2. The generator exciter and
voltage regulator systems are capable of providing full voltage control during operating
conditions including postulated fault conditions.

1

Each generator has a set of potential and current transformers for protective relaying and
metering purposes.

| The following generator protection functions are provided via relays that are mounted on the
local generator control panel:

Differential (87), overcurrent (5W51), 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).

j Note: The number in the parentheses identifies the ANSI device designation.

Revision: 8
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The onsite diesel generators will be procured in accordance with an equipment specification which !
will include requirements based upon the manufacturer's standards and applicable recommendations !

from documents such as NUREG - 0660 (Reference 15). Control of moisture in the starting air |
system by the equipment described above will be based upon manufacturer's recommendations. Dust ;

and dirt in the diesel generator room is controlled by the diesel generator building ventilation system
,

described in subsection 9.4.10. Personnel training is addressed as part of overall plant training in . !

| subsection 13.2.1. Automatic engine prelube by the equipment described above will be based upon
,

i manufacturer's recommendations. Testing, test loading and preventive maintenance is addressed as !

; part of overall plant testing and maintenance in Chapter 13. Instrumentation to support diagnostics i

| during operation are shown on Figure 8.3.1-4. The overall diesel building ventilation deign is
! described in subsection 9.4.10 and the combustion air systems are described above. The fuel oil

storage and handling system is described in subsection 9.5.4. High temperature insulation will be 5
.

'
based upon manufacturer's recommendations. - Engine oil cooling by the equipment described above
will be based upon manufacturer's recommendations. Response to the effects of engine vibration will
be based upon manufacturer's recommendations. Diesel building floor coatings are described in i
subsections 6.1.2.1.4 and 6.1.3.2.

1

!

:
I
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8. Electric Power,

8.3.4 References

1. NEMA MG-1, " Motors and Generators," 1987.

2. EEE Standard 317, " Electric Penetration Assemblies in Containment Structures for
Nuclear Power Generating Stations " 1983.,

3. EEE Standard 422, " Guide for the Design and Installation of Cable Systems in Power
Generating Stations," 1986.

4. ICEA Standard Publication P-54-440, "Ampacities of Cables in Open-Top Cable Trays," 1986.

5. National Electrical Code (NEC),1990.
|

6. EEE Standard 485, "EEE Recommended Practice for Sizing Large Lead Storage
Batteries for Generating Stations and Substations," 1983.

7. EEE Standard 384, "EEE Standard Criteria for Independence of Class IE Equipment.
'

and Circuits," 1981.

8. mFF Standard 308, "EEE Standard Criteria for Class IE Power Systems for Nuclear -
Power Generating Stations," 1980.

9. EEE Standard 946, "EEE Recommended Practice for the Design of Safety-Related de
,

Auxiliary Power Systems for Nuclear Power Generating Stations," 1985. I

10. EFF Standard 741, "EEE Criteria for the Protection of Class IE Power Systems and
Equipment in Nuclear Power Generating Stations," 1990.

I1. IPCEA Standard Publication P-46-426-1962, " Power Cable Ampacities, Volume I -
Copper Conductors."

12. EEE Standard 450, "EEE Recommended Practice for Maintenance, Testing and
Replacement of Large Storage Batteries for Generating Stations and Substations," 1987.

I 13. Young, G. L. et al., " Cable Separation - What Do Industry Programs Show?," EEE
Transacoons of Energy Conversion, September 1990, Volume 5, Number 3, pp 585-602.

14. WCAP-13856, "AP600 Implementation of the Regulatory Treatment of Nonsafety-
Related Systems Process," September 1993.
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9. Auxiliary Systems

| ne bulbs are not seismically qualified.=

i
9.5.3.3 Safety Evaluation ;

4

The areas that require lighting for safe shutdown are the main control room, and the remote
shutdown area when the main control room is not accessible.

Lighting fixtures in the main control room and remote shutdown area are seismic*

| Category II. !

l Emergency and panel lighting circuits up to the lighting fixture are routed in seismic-
;

Category I raceways. l

| Panel Lighting circuits up to the lighting fixture are treated as Class IE and Classified.

I as associated, nis is acceptable to the Class IE power supply because of the over
I current protective device coordination.,

l Bulbs are not seismically qualified. However, the bulbs con only fail open and therefore-

I do not represent a hazard to the Class IE power sources.
'

l Power to normal and emergency lighting in the mai.~. control room and in the remote*

shutdown area is supplied from the redundant divisions of Class IE de and UPS system
I through two series fuses for isolation. He fuses protect the batteries from failures of the
I non-lE lighting circuits. The Class IE batteries provided in the Class IE de and UPS

system are capable of powering the emergency lighting in these rooms for 72 hours when
the normal ac sources are not available. Operation beyond 72 hours is described in
subsection 8.3.1.1.1.

|.

9.5.3.4 Test and Inspections i

I
The ac lighting circuits are normally energized and require no periodic testing. He 8-hour !

battery pack lighting is inspected and tested periodically..

9.5.3.5 Combined License Information for Plant Lighting

his section has no requirements to be provided in support of Combined License application.

'

9.5.4 Standby Diesel cad Auxiliary Boiler Fuel Oil System

his subsection describes the features of the standby diesel and auxiliary boiler fuel oil system.
Both the standby diesel generators and the auxiliary boiler are supplied by a combined storage
system of fuel oil storage tanks. Two above-ground fuel oil storage tanks for the combined
system service are provided. Rese tanks store diesel grade fuel suitable for either service.
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