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mﬂmm'm Energy Systems Piftsburgh Pennsylvania 15230-0355

NSD-NRC-97-4982
DCP/NRC0738
Docket No.: STN-52-003
February 12, 1997

Document Control Desk

U. §. Nuclear Regulatory Commission

Washington, DC 20555

ATTENTION: T. R. QUAY

SUBJECT: INFORMAL CORRESPONDENCE

Dear Mr. Quay:

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

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

Brian A. MclIntyre, Manager
Advanced Plant Safety and Licensing
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Attachment 1 to Westinghouse Letter DCP/NRC0738

ADDRESSEE

DESCRIPTION

1/15/97

Quay

Open item #27 status

18.11.3.4-1.

1/15/97 Quay Reminder list of open items where there is a Cifference in
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 technical staff

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.¢ 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.¢ 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 o,en 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 ﬂ

Bor.garra Markups of WCAP-14401 to address DSER open item I
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call. Will be in Revision 11 to the SSAR unless we hear

1/21/97 Bongarra Draft revision 2 to AP3.5 "Design Reviews"

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

1/22/97 Huffman Information for 1/22 phone call

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

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

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

1/24/97 .4y Reminder list of open items where there is a difference in
Westinghouse and NRC status

1727197 Quay Reminder list of open items where there is a diff2rence 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/NRCOS583 - 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 I

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

1/28/97 Jackson SSAR markup to resolve open item 243 per 11/5/96 phone |

otherwise
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1/29/97 Scaletti Request for NRC to acknowledge receipt of information
previously s¢ ' on open item closure.
1/29/97 Scaletti Information on open item #586
1/29/97 Scaletti/Huffman | 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
: requiremena.
| 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 Huffman 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 Huffman SSAR markup for Chapter 8 in partial satisfaction of open
item 4615. Will be in Revision 11 to the SSAR unless we hear |
otherwise. |
1/30/97 Huffman Information on open item 107§,
1 1/31/97 Jackson Markups to WGOTHIC applications report.
1/31/97 Jackson SSAR markup for to resolve open item #309. Will be in
Revision 11 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 Huffman 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.



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

In my quest to make sure we have providea NRC with everything you need to prepare an FSER, | am
researching open items from the oldest on. On January 10, I attached are copies of relevant
documentation related to Open Item #27. We provided a response on May 13, 1996, and believed it
was acceptable. In response to a request related to the IST review, we provided additional

clarification on December 17 1996. MMMWMM

elae - Prlotoe ot e whow - Thank Vou

Upon further investigation | 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.

Jim Winters
412-374-5290




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 | 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



FAX to TED QUAY
January 15, 1997

CC:  Diane Jackson
Tom Kenyon
Don Lindgren
Ed Johnson
Brian Mcintyre

OPEN ITEM #123 (M3.6.1-2)

In my quest to make sure we have provided NRC with everything you need to prepare an FSER, | 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
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.

Jim Winters
412-374-5290

IS



AP60O Open item Tracking System Database: Executive Summary
Selection:  {item no| between 123 And 123 Sorted by ltem #

No Branch Question Type Detail Status Engmeer Status Status Letter No. / Date
2 NRR/SPLB il MTG-Of Johnson E Closed Acton W

M3 6 12 (PIPING FAILURES OUTSIDE CONTAINMENT)
Identify all systems with hagh-energy lines outside contmament

Closed - The SSAR (36 1 2 1) notes the area of the aux building where pressunzation due to high energy lines must be considered. Also, Table 3.6-1
‘notes breaks in the turbine butlding that must be consigered for effects on main coatrol room.

s¢2

Page 1 Total Records: |



3. Design of Structures, Components, Equipment, and Systems

3612

36.12.1

Description

Essential systems are evaluated to demonstrate confon iance with the design bases and to
determine their susceptibility to the failure effects. Tible 3.6-1 identifies systems which
contain high and moderate-energy lines. The systems li. ted include all high- and moderate-
energy systems inside containment plus the high- anc moderate-energy systems in the
auxiliary building near containment penetrations (includin, =:cess hatches), the main control
room, the Class 1E dc and UPS system or the portions of the passive coniainment cusling
system located in the auxiliary building. The table does noi iist systems that operate at or
close to atmospheric pressure including air handling and gravity drains. High energy system
piping in the tuibine building adjacent to the auxiliary building is evaluated for potentiai
effects on the main control room. These systems are included on Table 3.6-1.

The 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 3.6.3.

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 fiooding effects. Equipment may also be
subject to environmental and flooding effects of steam and water vented into a
subcompartment from an adjoining subcompartment.

Pressurization Resp.nse

Pressurization response analyses are performed for subcompartments containing high-energy
piping for which break locations are defined by subsections 3.6.2.1.1.1, 3.6.2.1.1.2, and
3.6.2.1.1.3 or postulated leakage flaws are defined based on subsection 3.6.3.3. Table 3.6-2
identifies those terminal end pipe breaks considered for the evaluation of the effects of
pressurization loads on subcompartments. The terminal end pipe breaks inside containment
that are postulated in piping that is not evaluated to the leak-before-break requirements of
subsection 3.6.3 are summarized in Table 3.6-2. The subcomparuments 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 containment ar= designed to accommodate the
pressurization 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
compartments inside containment enclosing high-energy piping are designed as described in
subsection 3.8.3.4.

Revision: 7
@ Westinghouse 367 April 30, 1996
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36.122

3. Design of Structures, Components, Equipment, and Systems

————————— e —
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//ﬁem 1s no high-energy piping that can pressurize the annulus between the containment vessel.

and the shield building. Guard pipes are provided for the main steam, feedwater, and steam
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 pressunzation because it is at ambient
_temperature.

~ p—"

—— m—

T — » " e
The pmssunmm*heweonmmr 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 valvos.

-

//‘

The pressurization loads for the reactor vessel annulus for the evaluation of asym. . ti¢
compartment pressunzation are based on a 5-gallon per minute leakage crack in the primary
loop piping. The 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 application of mechanistic pipe break.

e s oy

—

There are limited areas in the auxiliary building where the potential for pressuﬁut?cﬁbad\s

from high-energy lines are considered. The pressurization loads for the steam tuntels are
addressed in the discussion of loads due to a break in the break exclusion zone of the main
steam and feedwater lines. The pressurization loads for the Elevation 100’ containment
penetration room containing the stearn generator blowdown break exclusion zone are based
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

"“‘—ag\nulus between the containment and the containment shield building, are not subject to

pressusization since the temperature of these lines is less than 212°F.

For a discussion of the criteria and analysis methods for subcompartment pressurization
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).

Main Control Room Habitability

The high-energy lines in closest proximity to the main control room are the main steam line
and main feedwater line. 11\eponionsoftheuelinesmarmemnjncontrolroommind:e
main steam line isolation valve compartment and are part of the break exclusion areac.

The main control room is separated from the isolation valve compartment by two structural
walls. The areas between the two walls is used for nonessential office and administrative
space associated with the control room. The 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 subcompartrnent pressurization from a 1-square-foot break from either main steam or
teedwater line within the respective break exclusion areas. The wali between the main steam

Apeil 30, 199 JdS  3es @ Westinghouse



3. Design of Structures, Components, Equipment, and Systems

Table 3.6-1
HIGH-ENERGY AND MODERATE-ENERGY FLUID SYSTEMS
CONSIDERED FOR PROTECTION OF ESSENTIAL SYSTEMS®

System High-Energy Moderate-Energy

Reactor coolant (RCS) ... ... ... ... ..
Steam generator T e T O S e R
PassivecorecoolingPXS) .. ...................... chgh &
Passive containment cooling (PCS)©) .

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

Chemical and volume control (CVS) . ... ................. .

Primary sampling (PSS) . ...... ... ... ... ... .. ... . ... .

Compressed and instrument air (CAS 2 2 T R e e e nl o e o e Do L e e ook .
Normal residual heat removal RNS)® . . .. . .
Component cooling water (CCS) . ... ... ... ... .
Spent fuel pit cooling (SFS) . . . . ... ... ... .
T T TR e R e SR A R T .
LiIOui TalWasts L) . . . . i i ne i s b s ana s e e e e e .
Radioactive drain (WRS) . . . .. .. . .
Central chilled water VWS)® . .. .

Fire protection (FPS) ....... ... . ............ .
Steam generator blowdown (BDS)(d)

Munmdmpfeedwmr(FWS) A TN
Mnnstum(MSS)) ............................... s
TR T DT i ) SR T S .

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 a* or close to atmospheric pressure such as ventilation and gravity
drains are not included. The normal residual heat removal system lines are classified as moderate-energy based
on the | percer rule. These lines experience high-energy conditions for less than | percent of the plant
operating ime. 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 un the
2 percent rule. These systems experience high-energy conditions for less than 2 percent of the system
opermn;nme See subsection 3.6.1.1 lwmAmdwbtecmnBMmenddmomlmfm

b.  Main and startup feedwater, main steam, mduumgmorblowdownhnesloawdmtheconmnmemm\‘
auxiliary building are part of the steam generator system. o

¢.  The essential portion of the system is at atmospheric pressure.

S e veriist s m——— —————

[ d Thcpomonofdmesymumthemrbmebulldmgad;mnothemnlwyhuldmgmevﬂumdforh.\
effect of a circumfereatial or longitudinal break on the main control room. )

ge{ s 3640 @ Westinghouse
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9. Auxiliary Systems

- anc) B.J‘ Jrc‘*
Shuv ., Control, -&v Balmdng;/ Damper:

Multiblade, two position shutoff dampers are paraliel-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
requirements of ANSVAMCA 500 (Refegénce 14).

Fire Dampers e Be

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 installauon
requirements of UL 555 (Reference 15).

Ductwork and A:’essories

Ductwork, duct supports and accessories are constructed of galvanized steel. Ductwork
subject to {an shutoff pressure is structurally designed for fan shutoff pressures. Ductwork,
supporis 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).

94823 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 r dulated to mairtain a negative pressure in the
building. Electric interlocks between the truck access doors and the supply fan flow controller
permits the supply air to drop to 6000 cfm below the exkhaust flow when any truck 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 affectad 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 S0 percent capacity. In
this mode of operation, radwaste processing operations are adjusied 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. 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.

Revision: 10

December 20, 1996 9.4-52 @ Westinghouse



9. Auxiliary Systems

ety T WSERT 9.4 -57

9493

9.49.3.1

94932

Unit Heaters

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

Electric Duct Heaters

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

Humidifiers

A humidifier is a packaged electric steam generator type which converts water to steam and
distnbutes it through the air handling system. The humidifier is designed and rated in
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 bamers. The fire dampers meet the design and installation
requiremenits of UL-555 (Reference 15) as applicable.

System Operation
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
normaily open during ventilation operation. The wall louvers located at the operating floor
are manually opened to increase ventilation air to the area duning 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 controiled by their respective space thermostats. The
plant hot water heating system (VYS) supplies hot water to the unit heaters.

Electrical Equipment and Personnel Work Area HVAC

During normal operation, the two air handling units of the electricz! equipment H{VAC system
operate continuously and the two air handling units of the personnel work area HVAC system
operate continuously. The chilied 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.

Revision: 10
@ Westinghouse 9.4-57 December 20, 1996
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Shutoff, Control, Balancing, «..d Backdraft Dampers

4”...-.?:(;/1,: q&lrﬂ“t‘
Multiblade, two position'shutoff dampers are parallel-blade type. Multiblade, control and
balancing dampers are opposcd-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 ANSY*MCA 500 (Reference 14).



9. Auxiliary Systems

941123

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 ANSUARI 410
(Reference 12).

Heating Coils

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 ANSVARI 410
(Reference 12).

Humidifier

The humdifier is a packaged electric steam generator type which converts water to steam and

distributes it through the air handling system. The humidifier is designed and rated in
accordance with ARI 620 (Reference 13).

omd Backdnft
Shutoff, Coatrol cﬂ Balancing) pers

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 At shutoff flow. Dampers meet the performance
requirements of ANSUAMCA 500 (Reference 14)

BAJ‘A"“ ds
baclcHow Frrowgh ¢

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).

N ar€ ,0'0‘:\.(1-0& ) P/eun'l*

Fire Dampers hut down tons.

Ductwork and Accessories

Ductwork, duct supports and accessories are constructed of galvanized steel. Ductwork
subject to fan shutoff pressure is structuraiiy 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).

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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9. Auxiliary Systems

94123

941231

Construction Class A, Leakage Class I bubble tight dampers. These dampers have safety-
related operators that fail closed on loss of electrical power.

Tornado Protection Dampers

The tomado protection dampers are split-wing type and designed to close automatically. The
torado protection dampers are designed against the e. ect of 300 mph wind.

( \ roted
Shutoff and Balancing Dampers [, ctro ~hydraulcally ope

Muluiblade, two-position shutoff dampers are paraliel-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
accordance with ANSUAMCA 500 (Reference 14). The supplemental air filtration subsystem

dampers are constructed, qualified, and tested in accordance with ANSI/AMCA 500 or ASME
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 barners. The combination fire/smoke dampers meet -
the design, leakage testing, and installation requirements of UL-555S (Reference 25).

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.
Ductwork, supports, and accessories meet *b fesign and construction requirements of
SMACNA High Pressure Duct Construction ,tandards (Reference 16) and SMACNA HVAC
Duct Construction Standards ~ Metal and Flexible (Reference 17). The supplemental air
filtrauon and main control room/technical support center HVAC subsystem'’s ductwork that
maintains integnty of the main control room/technical support center pressure boundary during
conditions ot abnormal airborne radioactivity are designed in accordance with ASME N509
(Reference 2), Section 5.10 to provide low leakage components necessary to maintain main

control room/technical support center habitability.
System Operation
Main Control Room/Technical 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 controlied 1o maintain the main control room and technical supporn center areas

Revision: 10
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9. Auxiliary Systems

94223

942231

Electric Heating Coils

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

Electric Unit Heaters

The electnc unit heaters are single-stage or two-stage fin tubular type. The electric unit
heaters are UL-listed and meet the requirements of UL 1025 (Reference 26) and the National
Electnc Code NFPA 70 (Reference 28).

Shutoff, Control, Balancing, and Backdraft Dampers

I

/Pﬂluﬂ\l‘."ﬁ/'{ of moder '-W'“k‘

Muitiblade, two posinon/shutoff 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. Air handling unit and fan shutoff dampers are designed
for maximum fan static pressure at shutoff flow. Dampers meet the performance requirements
of ANSUAMCA 500 (Reference 14).

Fire Dampers

Fire dampers are provided at duct penetrations through fire bamers to maintain the fire
resistance ratings of the bamiers. 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
Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC Duct
Construction Standards - Metal and Flexible (Reference 17).

System Operation
General Area HVAC Subsystem
Normal Plant Operation

During normal plant operation, both supply air handling units and the toilevshower exhaust
fan operate continuously to maintain suitable temperatures in the areas served. The
temperature of the air supplied by each handling units 1s 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 arsa
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9. Auxiliary Systems

Heating Coils

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

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

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 ANSUARI 410
(Reference 12).

Humidifier

The humudifier is a packaged electric steam generator type which converts water 1o steam and

distributes it through the supply duct system. The 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 bammers. The fire dampers meet the design, testing and installation
requirements of UL-555 (Reference 15).

Shutoff and Balancing Dampers
paes e

Mulublade, two-position shutoff dampers are parallel-blade type. Muitiblade, 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
ANSVAMCA 500 (Reference 14).

+-.cuu‘,/ o ruted

Isolation Dampers

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 or loss of air pressure.

The isolation dampers are constructed, qualified and tested in accordance with
ANSVAMCA 500 (Reference 14).

Ductwork and Accessories

Ductwork, duct supports and accessones are constructed of galvaaized steel. Ductwork
subject 1o fan shutoff pressure is structurally designed for fan shutff pressures. Ductwork,
supports and accessones meet the design and construction requir:ments of SMACNA High
Pressure Duct Construction 3tandards (Reference 16) and SMACNA HVAC Duct
Construction Standard - Metal and Flexible (Reference 17).

Revision: 10
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9. Auxiliary Systems

Pressure Differential Control Dampers

Pressure differential control dampers utilize opposed-blade type construction and meet the

performance requirements of ANS/AMCA 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
charactenistics. Fan performance is rated in accordance with ANSUAMCA 210 (Reference 4),
ANSUVAMCA 211 (Reference 5) and ANSUAMCA 200 (Reference 6).

Containment Penetrations

The 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 | debris screens are mounted on
Safety Class C, seismic Category | pipe to prevent entrainment of debris through the supply

and exhaust openings that may prevent tight valve shutoff. The 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 luss of electrical power or air pressure. The
valves are controlled by the protection and plant safety monitonng system as discussed in

subsection 7.1.1. The 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 1s structurally designed to accommodate fan shutoff pressures.
The system air ductwork inside containment meets seismic Category 11 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.

cal fadl
Shutoff and Balancing Dampers P.cw"“ i

Mulublade, two-positionshutoff dampers are parallel-blade type. Multiblade, balancing
dampers are opposed-blade type. Aur handling unit and fan shutoff dampers are designed for
maximum fan static pressure at shutoff flow and meet the performance requirements of
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9. Auxiliary Systems

Shutoff, Control, and Balancing Dampers ot e fed
Y

- Pn e ma titn !

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 at shuto™ flow. Dampers meet the performance
requirements of ANS/AMCA 500 (Reference 14).

Fire Dampers

Fire dampers are provided at duct penetrations through fire barriers to maintain the fire

resistance ratings of the barmiers. 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 accessones 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).

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 whes any truck bay door
is open. This creates a flow into the building through the open door.

Differenual 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.
Duning filter replacement, the supply and exhaust systems operate at S0 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
(o 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.

Revision: 10
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9. Auxiliary Systems

Low Efficiency Filters and High Efficiency Filters

The low efficiency filters and high efficiency filters have a rated dust spot efficiency based
on ASHRAE 52 (Reference 7). Filter minimum average dust spot efficiency is shown in
Table 94.10-1. The filters meet UL 900 (Reference 8) Class I construction criteria.

Electric Heating Coils

The electric heating coils are multi-stage fin tabular 1, . The electric heating coils meet the
requirements of UL 1096 (Reference 10).

Roof Exhaust Fans

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

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

heaters are UL-listed and meet the requirements of UL 1025 (Reference 26) and the National
. Electnc Code (Reference 28).

Shutoff, Centrol, Balancing, and Backdraft Dampers

melr Ops re
Multiblade, two-positionshutoff dampers are parallel-blade type. Multiblade, control and
balancing dampers are opposed-blade iype. 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 ANSUAMCA 500
(Reference 14).

Fire Dampers

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

Ductwork and Accessories

Ductwork, duct supports and accessones are construcied 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. Auxiliary Systems

94.1123

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).

Heating Coils

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

The humdifier is a packaged electric steam generator typz which ~onverts water to steam and
distributes it through the air handling system. The humidifier is designed and rated in
accordance with ARI 620 (Reference 13).

Shutoff, Control and Balancing Dampers ,

/,Prwu ma hmll/ Wf&*'d
Muitiblade, 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 at shutoff flow. Dampers meet the performance
requirements of ANSUAMCA 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 accessones 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).

Systemn Operation
Normal Plant Gperation
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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FAX to DIANE JACKSON

RESPONSE FOR OPEN ITEM 3122 (10.4.9.1.2)

January 15, 1997

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 st: up feedwater as a DID system. Note that the DID
functions of the startup feedwater system & ncluded in SSAR subsection 10.4.9.1.2. They are also
included in the Certified Design Material (1T AAC) subsection 2.4.1.

e

Jim Winters

cc: Lindgren
Mcintyre
Roen Vijuk
Cummins
McDermott
Nydes
Haag
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9A. Fire Protection Analysis Auxiliary Systems

9A.2.72

9A3

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 th: need for and availability of emergency
communications within the plant following a fire.

Safe Shutdown Methodology

The 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
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
and to venfy 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.

Fire Protection Analysis Results " ohich are Showa en the sife plot plom, Figure |. 2"
The fire protection analysis is conducted for the following primary plant structua

e Nuclear island

¢  Turbine building

¢ Annex building

*  Radwaste building

Diesel generator building

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

Openings through fire bamers for pipe, conduit, and cable trays are sealed or closed to
provide a fire resistance rating at least equal to that of the fire barmier itself. Penetration
designs conform to the guidelines of BTP CMEB 9.5-1. Fire barmier penetration openings for
ventilation are protected by fire dampers having a rating equivalent to that of the fire barmer.
For 1-hour rated fire barners, fire dampers are not required since the duct itself is an adequate
barrier. The protection of door openings conforms to the guidelines of BTP CMEB 9.5-1.

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

CC:  Bill Huffman
Diane Jackson
Tom Kenyon
Joe Sebrosky
John Butler
Cindy Haag
Don Lindgren
Robin lydes
Briar. Mclntyre

As | believe you requested, this is a reminder list of the Open ltems 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
Thanks for your help.

o

Jim Winters
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9. Auxillary Systems

............

APG0D

94822

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

Component Description

The radwaste building HVAC system 1s comprised of the following major components. These
components are located in the non-seismic radwaste building

Supply Air Handiing Units

Each air handling unit consists of a plenum section, a low eificiency 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 nlet (DWDI), with high efficiency wheels and backward inclined blades to
produce non-overloading horsepower characteristics. The fans are designed and rated in
accord=nce with ANSVAMCA 210 (Reference 4), ANSUAMCA 211 (Reference 5), and -
ANSVAMCA 300 (Reference 6).

Low Efficiency Filters and High Efficiency Filters

The low efficiency filters and high efficiency filters have a rated dust spot efficiency based

on ASHRAE 52 (Reference 7). The filters meet UL 900 (Reference 8) Class I construction
cntena.

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 ANSIARI 410
(Referencs 12).

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 ANSUVARI 410
(Reference 12).

T ha Asating c0ulr are wa-dﬂ'l with mtepeal Pee omdd byputi hapert

H“w Coils ‘ - ”,g,..‘f fracee da-.,c whae modk/‘{“"'] Ho hsat o“{ﬁ“f
et Ny

The hot water heating coils are counterflow, finned tubular lype} The heaung coils are

designed and rated in accordance with ASHRAE 33 (Reference 11) and ANSVARI 410

(Reference 12).
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9. Auxiliary Systems

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 ANSVARI 410
(Reference 12)

Heating Coils
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 ANSUARI 410
(Reference 12).

: The kcd“"’ wils are ,o,w.cud W +h .-\hr,n./ fece aad #ypais
Hum‘din‘r d“’"‘ 1o p,'Mf ('““ d.""t dban N,du.(g"‘nr hoat ’,,uf’ur

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

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
requirements of ANSUAMCA 500 (Reference 14)

Fire Dampers

Fire Gampers are provided at duct penetrations through fire barners to maintain the fire
resistance ratings of the bammers. 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
Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC Duct
Construction Standards - Metal and Flexible (Reference 17).

9.4.11.2.3 System Operation
Duning 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 1s automatically modulated to maintain a

Revision: 10
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5. Reactor Coolant System and Connected Systems

Inspection Intervals

Inspection intervals are established as defined in Subarticles IWA-2400 and IWB-2400 of
The ASME Code. Section XI. The interval may be extended by as much as one year so
that inspections are concurrent with plant outages. It is intended that in-service
examinations be performed during normal plant outages such as refueling shutdowns or
maintenance shutdowns occuiring duning the inspection interval.

Examination Categories and Requirements

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

Evaluation of Examination Resuits

Examination results are evaluated according to IWA-3000 and TWB-3000, with flaw
indications according to IWB-3400 and Table IWB-3410-1. Repair procedures, if required,
are according to IWB-4000 of the ASME Code, Section XI.

System Leakage and Hydrostatic Pressure Tests

System pressure tests comply with IWA-5000 and IWB-5000 of the ASME Code.
Section XI. These system pressure tests are included in the design transients defined in
Subsection 3.».1. This subsection discusses the transients included in the evaluation of
tatigue of Class | components due to cyclic loads.

Detection of Leakage Through Reactor Coolant Pressure Boundary

The reactor coolant pressure houndary (RCPB) leakage detection monitoring provides a
means of detecting and to the extent practical, identifying the source and quantifying the
reactor ¢oolant 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 145. Leakage detection monitoring is also
maintained in support of the 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 insirumentation 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 determined 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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5. Reactor Coolant System and Connected Systems
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Kcactur coolant pressure boundary leakage is classified as either identified or unidentified
leakage. Identified leakage includes:

*  Leakage from closed systems such as pump gasket or reactor vessel seal leaks that are
captured and conducted to a sump or collecting tank

*  Leakage into auxiliary system” and secondary systems (intersystem leakage) (This
leakage is not considered to be pant of the 10 gpm limit identified leakage in the
bases of the technical specification 3.4.8. This additional leakage must be considered
in the evaluation of the reactor coolant inventory balance.)

Other leakage is unidentified leakage.
5251 Collection and Monitoring of Identified Leakage

Identfied 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. , #fie liquid level in the reactor coolant
drain tank and total flow pumped out of the reacpor coolant drain tank are used to calculate
the idenufied leakage rate. These parameters age availabie in the main control room. The
reactor coolant drain tank, pumps, and sensors/are part of the liquid radwaste system. Th»
following sections outline the various sourcgé of identified leakage other than intersystem

leakage. 70'. posrhens [ 7. _Pﬂ.’,,,l..,hy bude | 45

5.2.51.1 Valve Stem Leakoff Collection
Valve stem leakoff connections are not provided in the AP600.
| 82512 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
normal plant operation, the leak-off valves are aligned so that leakage across the inner seal
drains to the reactor coolant drain tank.

A surface-mounted resistance temperature detector installed on the bottom of the common
reactor vessel seal leak pipe provides an indication and high temperature alarm signal in
the main control room indicating the possibility of a reactor pressure vessel head seal leak.
The temperature detector and drain line downstream of the isolation valve are part of the
liquid radwaste system.

| The reactor coolant pump closure flange is sealed with a welded canopy seal and does not
| require leak-off collection provisions.

Revision: 10
@ Westinghouse 5.2-21 December 20, 1996



5. Reactor Coolant System and Connected Systems

Leakage from other flanges is discussed in subsection 5.2.5.3. Collection and Monitoring
of Unid*nufied Leakage.

5.2.51.3 Pressurizer Safety Relief 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 control room) identify a reduction of coolant
inventory as a result of se” leakage through a pressurizer safety valve. These detectors are
part of the reactor coolant system. This leakage is drained to the reactor coolant drain
tank during normal plant operation and vented to containment atmosphere during accident
conditions that rupture the disc. Thi: identified leakage is measured by the change in 'evel
of the reactor coolant drain tank.

§.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.

5.2.51.5 Other Leakage Sources

In the course of plant operation, various minor leaks of the reactor coolant pressure
houndary 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
idenrified leakage. )
ag frh" 4

'“ P . UUS[
§.252  iIntersystem Leakage Detection yo -'—"“""'E_,,:L.w Sudt

Substantial intersystem leakage from the reaglor coolant pressure boundary 1w other
systems is not expected. However, possible leakage points across passive barmriers or valves
and their detection methods are considered. ,(uxiliary systems connected to the reactor
coolant pressure boundary incorporate design and administrative provisions that limit
leakage. Leakage is detected by increasing auxiliary system level, temperature, flow, or
pressure, by lifting the relief valves or increasing the values of monitored radiation in the
auxiliary system.

The normal residual heat removal system and the chemical and volume control system.
which are connected to the reactor coolant system, have potential for leakage past closed
valves. For additional information on the control of reactor coolant leakage into these
systems, see subsections 54.7 and 9.3.6 and the iniursystem LOCA  discussion in
subsection 1.9.5.1.
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5. Reactor Coolant System and Connected Systems

52521

§2522

5253

Steam Generator Tubes

An important potential identified leakage path for reactor coolant is through the steam
generator tubes into the secondary side of the steam generator. Identified leakage 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 alarmed by the
turbine island vent discharge radiation monitor

*  Steam generator secondary side radioactivity, as monitored and alarmed by the steam
generator blowdown radiation monitor

*  Secondary side radioactivity, as monitcizd and alarmed by the main steam line
radiation monitors

*  Radioactivity, boric acid, or conductivity in condensate as indicate¢ by laboratory
analysis

Details on the radiation monitors are provided in Section 11.5, Radiation Monitoring.
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, ¢ 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,
Componeiit Cooling Water System. o

ol
Collection and Monitoring of Unidentified Leakage ‘,A"w 3 ‘R \\\C
o | e
To detect unidentified leakage inside comainmem./thc 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 he 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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5. Reactor Coolant System and Connected Systems

normal level signify a possible increase in unidentified leakage rates and alert the 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 the
methods used to collect and monitor unidentified leakage.

52531 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 containment sump. a0 conrdonce wits pos:hen b

lulery Guide | 4S
A leak in the primary system would result in reactor coolantAlowing intd the containment
sump. Leakage is indicated by an increase in the sump Aevel. The containment sump
level is monitored by two seismic Category I level sensors’ The level sensors are powered
from a safety-related Class 1E electrical source. These sensors remain functional when
subjected to a safe shutdown earthquake in conformance with the guidance in Regulatory
Guide 1.45. The containment sump level and sump total flow sensors located on the
discharge of the sump pump are 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 | hour. The data display and processing system (DDS) computes the leakage
rate and the plant control system (PLS) provides an alarm in the main control room if the
average change in leak rate for any given measurement period exceeds 0.5 gpm for
unidentified leakage. Unidentified leakage is the total leakage minus the identified
leakage. The leakage rate algom‘(un subtracts the identified leakage directed to the sump.
/-T; ;g’u" pu?«iu 2 “ g. Qs&kb/ ‘&04‘ "J‘:

measurement interval must be long enough 0 permit the measurement loop 1o
adequately detect the increase in level that would correspond to 0.5 gpm leak rate, and yet
short enough o ensure that such a leak rate is detected within an hour. The measurement
interval is less than or equal to | hour.

When the sump level increases to the high level setpoint. one of the sump pumps
automatically starts to pump the accumulated liquid to the waste holdup tanks in the liquid
radwaste system. The sump discharge flow is integrated and available for display in the

control WLM oerordemen wTh pog,t\u 7 r-‘ Qc,.l-‘v/ fude .45

Procedures to identify the leakage source upon a change in the unidentified leakage rate
into the sump include the following:

Check for changes in containment atmosphere radiation monitor indications,

Check for changes in containment humidity, pressure, and temperature,

Check makeup rate to the reactor coolant system for abnormal increases,

Revision: 10
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52532

*  Check for changes in water levels and other parameters in systems which could leak
waler into the containment, and

*  Review records for maintenance operations which may have discharged water into the
containment.

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 from the chemical and volume control system and net coliected 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 determination of both the type and magnitude of
leakage. Steady-state operation is required to perform a proper inventory balance
calculation.  Steady-state is defined as stable reactor coolant system pressure, temperature,
power level, pressunizer 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. ! es
isolating the systems connected to the reactor coolant system. System inveni. vy is
determined by observing the level in the pressurizer. Compensation is provided for
changes in plant conditions which affect water density. The change in the inventory
determines the total reactor coolant system leak rate. Identified leakages ai® monitored
(using the reactor coolant drain tank) to calculate a lé’&ue rate and by mon.: -ing the
intersystem leakage. The unidentified leakage rate is then calculated by subtrac.'~e the
identified leakage rate from the total reactor coolant system leakage rate,

Since the pressurizer inventory is controlled during normal plant operation through the
level control system, the level in the pressurizer will be reasonably constant even if
leakage exists. The mass contained in the pressurizer may fluctuate sufficiently, however,
to have a significant effect on the calculated leak rate. The pressunizer 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 strong function of temperature and a lesser function of
pressure. A range of temperatures exists throughout the reactor coolant system all of
which may vary over time. A simplified. but acceptably accurate, model for determining

mass changes is to assume all of the reactor coolant system is at T, ...

Revision: 10
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5. Reactor Coolant System and Connected Systems

The inventory balance calculation is done by the data display and processing system with
additional input from sensors in the protection and safety monitoring system. chemical and
volume control system, and liquid radwaste system. The use of components and sensors in
systems required for plant operation provides conformance with the regulatory guidance,in
Regulatory Guide 1.45 that leak detection should be provided following seismic eventsAhat
do not require plant shutdown. o pos

Containment Atmosphere Radioactivity Monitor

Leakage from the reactor coolant pressure boundary wi!l resuit in an increase in the
radioactivity levels inside contaiament. 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 N, /F , concentration monitors
indicate radiation concentrations in the containment atmosphere.

The gas channel can respond rapidly to reactor coolant pressure boundary leakage. N, is a
neutron activation product which is proportional to power levels. Additionally, N, has a
relatively shont half life and consequently wiil 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 JF, and the power level, reactor
coolant pressur.. bourdary leakage can be estimated.

of ogulalery Gudle [4S

lﬁﬁb
The N,mering Sys has a high sensitivity when the reactor is operating at a

power range higher 20 percent. The N, monitor is seismic Category I. Conformance
with the "guidance 'that leak detection should be provided following seismic events that do
not require plant shutdown is provided by the seismic Category I classification. Safety-
related Class 1E power is not required 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-term leakage (from sampling losses, collected leakoffs, and
unidentified leakage to the containment) from the reactor coo'ant system ranges between
0.1 and 0.3 gpm. The N,; concentration will increase by at least 25 percent above an
existing 0.1 gpm leakage background and almost 10 percent for an existing 0.3 gpm
leakage. Both increases are well within the sensitivity of the N, /F , monitor capabilities.

Kodioactivity concentration indication and alarms for loss of sample flow, high radiation,
and loss of indication are provided. Sample collecticn connections permit sample
collection for laburatory analysis. The radiation monitor can bhe calibrated during power
operation.

Containment Pressure, Temperature and Humidity Monitors

Reactor coolant pressure boundary leakage increases containment pressure, lemperature,
and humidity. values available to the operator through the plant control system.

Rewvision: 10
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5. Reactor Coolant System and Connected Systems

5254

An increase in containment pressure is an indication of increased leakage or a high energy
line break.  Containment pressure is monitored by redundant Class |E pressure
transmitters. For additional discussion see subsection 6.2.2, Passive Containment Cooling
System.

The containment average temperature is monitored using temperature instrumentation at
the inlet t¢ 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 i7cluding steam generator areas, pressurizer area, and containment compartments are
part of the containment recirculation cooling system.

An ncrease 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 temperature-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 parn of the containment ieak 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.

Safety Evaluation

Leak detection monitoring has no safety-related function. Therefore, the single failure
cnterion does not apply and there is no requirement for a niclear safety evaluation. The
containment sump level monitors and the containment atmosphere monitor are seismic
Category 1. 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 1E dc and UPS system (IDS). Measurement signals
are processed by the data display and processing system and the plant control system
(PLS).

Tests an%l:mi«:sym & of lagulatwy Gode (Y5

feriodic 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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5.25.6 Instrumentation Applications ;u“‘w

The parameters tabulated below'are provided in the main control om to allow operating
personnel to monitor for indications of reactor coolant pressure boundary leakage. The
containment 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 rCS 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 1sland vent discharge radiation TDS Both
Component cooling water radiation CcCS Both
Main steam line radiation SGS Both
Component cooling wawr surge tank level CCS Both

n
'
in
-

Technical Specificatio
/recd‘ J\ﬂaf pos Nom 9 O'P a‘)u’d"’/(uJe L9YS

Limits*for identified .md unidentified reactor coolant leakage are identified in the technical
! 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 Mclintyre

As | 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 471.29) 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
Thanks for your help.

e

Jim Winters



January 17, 1997
& Sharon, Please maje Copies for- Diane Jackson
om Kenyop
Don Lindgren
Robin Nydes
Dick Miller
fan Mcln;yre
OPEN ITEM 4135 M3.11.2)
In my Quest to make Sure we haye Provided Nrc with €verything You need ¢, Prepare ap FSER, | am
Tesearching OPen items fropm, the oldes; On.  Attacheq € Copies of some of the relevan,
documenution related (o n ltem #]35 (M3.11.2), I f the relevane informaiop, is
Contained jp SSAR Appendi 3D. rovided Tevision 1o A ix D of the SSAR op February
29 + and belieyeq j; W, €. We discusseq this topic With NRC € a further
feVision to §5AR Subsectiop 3 11 on Jupe 19 1996 (over ¢ 80) Although we have othe,
Open items op o Ironmentg| Qualification, OUr records shoy Outstanding Westi Use action op
this item (#135 We request that NR Provide 5 definitive action for Westinxhouu Or provide
Irection 1o Change the of this jtem We r Ction N Thank y
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AP600 Open ltem Tracking System Database: Executive Summary Date: 1/17/97

Selection: [1tem no| between 135 And 135 Sorted by ltem #

DSER Section/ Titke/Descnption Resp W) NRC

Question Type Detasi Status Engwmeer o S States  Lester No / Date

in MTG Ol Mitler Closed Action W
M3 112 (BQUIPMENT QUALIFICATION)
The response to Q270 3 proposed a revision to the SSAR 10 clanfy the mtent of Section 3 11 21 1 o 15 the mtent of Westmghouse 10 comply with the
‘requirements of 10 CFR 50 49 the first sentence of the second paragraph of Subsection 3 11 2 | should be changed and made 1o be consistent with the
positiond s) stated in 10 CFR S0 49 ()
WWMnm”“hﬁqm* 10 CFR 50 49 Westinghouse will revise 10 make this clear Quaiification
‘of equpment in mild environment
‘is normelly not part of 3 11 review
Action W (per NRC) - Revise SSAR
Closed - SSAR Appendix 3D, Revision 5, addresses the mtent of Westinghouse not 10 qualify by analysis alone  The Revision B of SSAR subsection
31121 mncludes appropnate changes

Total Records. !



3. Design of Structures, Components, Equipment and Systems

31113

3114

inaz

31121

Nonactive mechanical equipment whose only safety function is structural 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
noanmetallic subcomponents of active devices in a harsh environment, where failure results in
loss of the active component.

Equipment Operability Times

For the AP600 Class 1E electrical and active mechanical equipment, post-accident operability
times are shown in Table 3D .4-2 in Appendix 3D.

Specific information for each device qualified as part of the [EEE 323-1974 qualification
program is contained in the appropnate 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 appropnate equipment qualification data packages, demonstrates qualification.

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.

Qualification Tests and Analysis
Environmental Qualification of Electrical Equipment

The AP600 approach for environmental qualification of Class 1E equipment is outlined in
Appendix 3D. This methodology is developed based on the guidelines provided in
[EEE 323-1974 (Reference 1), and 344-1987 (Reference 2).

Qualification for equipment in a harsh environment is based on type testing or tesung and
analysis. Analysis may be used to determine significant aging mechanisms in mild
environment applications. Type tesung includes thermal and mechanical aging, radiation, and
exposure 1o extremes of environmental, seismic, and vibration effects. Type testing is done
with representative samples of the production line equipment according to the sequence
indicated in [EEE 323-1974 to the specified service conditions, including margin. The testing
takes into account normal and abnormal plant operation and design basis accident and post-
desiga basis accident operations, as required.

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
jwmmdmmmmww(mu.mm«w
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3. Design of Structures, Components, Equipment and Sysiems

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,
General Design Criteria 1, 4, 23, and 50; Appendix B, Criterion [I to 10CFRS50 and
10CFR 52 49, include Regulatory Guide 1.89, Regulatory Guide 1.30, Regulatory Guide 1.63,
Regulatory Tide 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 r-gulatory guides is given
in Section 1.9.

3.11.2.2 Environmental Qualification of Mechanical Equipment

| AP600 mechanical components identified in Table 3.11-1 are qualified by design to perform

| their required functions under the appropnate 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. There are no degrading environmental effects that lead to common mode failure of

| equipment in mild environments. Mechanical equipment loca’ed in harsh environmental zones
is designed to perform under the appropriate environmental conditions.

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

¢ Active equipment - equipment that performs a mechanical motion as part of its safety-
related function.

The program for environmental qualification of active mechanical components is based on a
| combination of design, test, and analysis of critical sub-components, which is supported by
maintenance and surveillance programs.

e Nonactive equipment - equipment whose only safety-related function is structural
integrity. Nonactive components are designed for structural integrity according to ASME
Code, Section III, as discussed in Section 3.9.

I 3113 Loss of Ventilation

The 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 sysiem is out of service for an extended period of time,
the passive containment cooling system may be initiated to maintain the temperature and
| pressure below the limits noted. Environmentally qualified equipment located in containment
| performs its functions under these conditions until the normal containment cooling sy5ir 18
restored.

Revision: 8
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9A. Fire Protection Analysis Auxiliary Systems
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AP600

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.

Zone of Influence

A postulated fire does not exceed the boundary of the fire area. For fire areas outside the
main control room, remote shutdown workstation, and containment fire areas, all equipment
in any one fire area is assumed to be rendered inoperable oy the fire and re-entry into the fire
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
is not. Chases for electrical cables, piping or ducts that pass through the fire area but are
separated from it by 3-hour fire barriers are outside the zone of influence for that fire area.

Inside the containment fire area, potential fire damage is evaluated by fire zone. All
equipment in any one fire zone is assumed to be rendered inoperable by the fire unless the
fire protection analysis demonstrates otherwise. Class 1E electncal cables that are located in

or pass through the fire zone but are separated from it by a 3-hour fire barrier are outside the
zone of influence for that fire zone.

Independence of Affected Fire Areas

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

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

Availability of Nonsafety-Related Systems

Only safety-related components and systems are assumed to be available to perform safe
shutdown functions. (This is more stringent than required by BTP CMEB 9.5-1.4),Fire
protection and smoke control systems are assumed to ﬁmcw detect and
mitigate the effects of the fire.

C For anch fire area or Jroa | fla sude shatdowa evduahom (3 gidid 4 Aa wen? cara
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If offsite power is available, nonsafety-related 99stems are assumed to com!:ue to operate if
a more conservative evaluation would result. Fhe safe shutdown evaluation ' the

possibility that the operator may initiate safe shutdown using available nonsafety-related
systems and that, should the fire later cause those systems to fail, safety-related systems may
be automatically or manually actuated to continue the safe shutdown process.

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
| a fire area is to scram the reactor.

Manual actions by operations personnel include manipulation of equipment located anywhere
outside the fire area, if accessibility and staffing leveis permit such actions. Entry into the
fire area for repairs or operator actions is assumed to be impossible.

Although the typical shutdown sequence does not require manual actions by the operator, fire
damage may not be sufficient in many cases to trip the plant. The operator may take .
appropriate actions o expedite an orderly shutdown. These actions are performed in the main
control room. If the fire occurs in the main control room, these actions are performed at the
remote shutdown workstation

High-Low Pressure Interfaces

| NRC Generic Letter 81-12 (Reference 3) requests the identification and evaluation of the

interfaces between the high pressure reactor coolant systemn 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
: cable,‘\may be subject to a single fire. This fire may potentially cause the two
valves to open, resulting in a fire-initiated loss-of-coolant accident (LOCA) through the high-
low pressure sysiem interface. Electrically controlled valves which provide such an interface

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

corterol ond power

Spurious Actuation of Equipment

Fire-caused damage is assumed 1o 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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9A. Fire Protection Analysis Auxiliary Systems

fire protection system in fire areas containing those components. This subject is further
discussed in Section 3.4,

Drain systems in the radioclogical controlled area of the nuclear island Annex Building and
Radwaste Cailding 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 ot affect safe shutdown.

There is no drain path which could drain combustible hiquids 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.

Containment/Shield Building

This building comprises one fire 2rea - 1000 AF O1. 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
shutdown components located inside the containment are primarily assegiated—with the
passive core cooling system (PXS), the reactor coolant system (RCS), thie steam generator
system (SGS), and containment isolation. conpersnts of

For this evaluation, the containment shield building 1s d. vided into the following fire zones.
These zones are based on the location of the safe shutdo'#n components including termination

boxes the containment Class |E electrical penetrations and the primary cable
routing pathwayé that distribute the Class |E power and instrumentation and control cabling
to the safe shytdown components.

for
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9A.3.1.1.2

9A.3.1.13

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.

fe o ted fo

The quantity of combusubz materials in this fire zone 1s very low, consisting primarily of
cable insulation ' wh 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
instrumentation located in other fire zones is sufficient to perform the applicable functions to

achieve and maintain safe shutdown.
Fire Zone 1100 AF 11204

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

Room No.
11104 Reactor coolant drain tank room
11204 Vertical access area

Safe Shutdewn 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 1100 AF 1:300B) by structural barners or
labyrinths such that a fire does not propagate to or from this fire zone.
tloted 4o

The quantity of combusubﬁ materials in this fire zone is very low, consisting primarily of
cable insulation | sth 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 coclant system hot leg instrumentation
located in 1100 AF 1:206 and passive core cooling system floodup level instrumentation
located in 1100 AF 11105 are sufticient to perform the applicable functions to achieve and
maintain safe shutdown.

Fire Zone 1100 AF 11206

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

Room No.
11206 Passive core cooling system valve/accumulator room A
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9A.3.1.14

Safe Shutdown Evaluation

Table 9A-2 lists the safe shutdown components contained in this fire zone.
This compartment 1s physically separated from other fire zones by structural barmers such

that a fire does nct propagate to or from this fire zone.
reluted +o

The quantity of comb:‘{tiblc materials in thi. fire zone is very low, consisting primarily of
cable insulation wh 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 instrumentation in this
fire zone. The passive core cooling system safe shutdown components located in fire zones
1100 AF 11207 and 1100 AF 11300B 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 containinent isolation valve located outside the containment fire area
1s 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 1100 AF 11204 provide the
operator with information required to take corrective action during reduced inventory
operation.

Fire Zone 1100 AF 11207
This fire zone 1s comprised of the following room(s):

Room No.
11207 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 a'd
damaging safe shutdown components located in the other fire zone.
b ’u'f’(d v

The quantity of combustible materials in this fire zone is very low, consisting primarily of
cable insulation asseciated—with 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 11206 and 1100 AF 11300A are redundant to those in this fire
zone, and are sufficient to perform applicable functions to achieve and maintain safe
shutdown.
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9A.3.1.1.5 Fire Zone 1100 AF 11208

9A.3.1.1.6

9A.3.1.1.7

This fire zone 1s comprised of the following room(s):

Room No.
11208 Normal residual heat removal valve room

Safe Suutdown Evaluation

Table 9A-2 lists the safe 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 1s
provided by the accumulator vessel as described above.

¥ lated +ov
The quantity of combustible materials in this fire zone 1s very low, consisting primarily of
cable insulation asseested—with 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
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 four
containment isolation valves in this zone and is sufficient to maintain containment and reactor
coolant pressure boundary integnity.

Fire Zone 1100 AF 11209

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

Room No.
11209 Chemical and volume control system room
Safe Shutdown Evaluation

There are no safe shutdown components in this fire zone. No safe shutdown evaluation 1s
required.

Fire Zone 1100 AF 11300A

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

Room No.
11300 Maintenance floor (southeast quadrant)
11400 Maintenance floor mezzanine
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9A.3.1.18

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 1t damages redundant safe shutdown components in adjacent fire zone 1100 AF 11300B.
L relatd te

The quantity of combustible-materials in this fire zone 1s very low, consisting primarily of
cable insulation umuo‘-fwuh the above components. Although the consequences of a fire
are expected to be very himited, 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
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 svstem cold leg flow instrumentation located in fire zones 1100
AF 11300B and 1100 AF 11301 is sufficient to perform applicable functions to achieve and
maintain saie shutdown.

Fire Zone 1100 A¥ 11300B

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

Room No.
11300 Maintenance floor (northern part)
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 1100 AF 11300A and 1100 AF 11500) by
structural barriers or labyninths 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 11300A 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. The B and D electrical penetrations listed
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9A.3.1.19

$her

in Table 9A-2, and M cable trays routed from the electrical penetrations to the
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
resulc 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 genetator system instrumentation (listed in
Table 9A-2) located in fire zone 1100 AF 11300A, 1100 AF 11301 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 1solation capability to maintain the reactor coolant pressure boundary .

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.

The chemical and volume control system and the liquia 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 | and in area 1201 AF 06 for steam generator 2 are sufficient to perform the
applicable functions to achieve and maintain safe shutdown.

Fire Zone 1100 AF 11300C

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

Room No.
11300 Maintenance floor (access space between containment shell and west wall

of refueling water storage tank)

Revision: 11
@ Westinghouse 9A-17 February 28, 1997



9A. Fire Protection Analysis Auxiliary Systems

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 |

11301 Steam penerator | lower manway area
11401 Steam generator | tubesheet area

11501 Steam generator | operating deck

11601 Steam generator | feedwater nozzle area
11701 Steam generator | upper manway area

Safe Shutdown Evaluation

Table 9A-2 lists the safz shutdown components located in this fire zone. This fire zone 1s
physicaly seprated 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 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 material: 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.
related *o

The quantity of combustib:‘ - . Aals in this fire zone is very low, consisting primarily of
cable insulation ' wh the components in this fire zone .1 the reactor coolant
pump motors. Although the consequences of a fire are expected to be very limited, a fire in

this fire zone 1s consc /vatively as<umed 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 1100 AF 11302, and redundant
reactor coolant system pressurizer and steam generator system steam generator level
instrumentation located in 1100 AF 11300B are sufficient to perform applicable functions to
achieve and maintain safe shrtdown.

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 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 componen: 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.

Revision: 11
February 28, 1997 9A-18 @ Westinghouse



9A. Fire Protection Analysis Auxiliary Systems

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 11300A 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
15 lost while in the closed position, the head vent valves will maintain reactor coc'ant pressure
boundary integnity. 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 compartment 2

11302 Steam generator 2 lower manway area
11402 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 Shutde '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 o the extent that it damages redundant safe
shutdown components outside this fire zone.

,olated +o
The quantity of combustipte materials in this fire zone is very low, consisting primanly of
| cable insulation #th the above components and the reactor coolant pump motors.

Although the consequences of a fire are expected to be very himited, a fire in this fire zone
is conservatively 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 1100 AF 11301 are sufficient to
perform applicable functions to achieve and maintain safe shutdown.

The four divisions of reactor coolant system/reactor coolant pump bearing water temiperature
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
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The passive containment cooling system water delivery flow and storage tank level
instrumentation 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 1s 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 i.
physically separated from other fire zones by structural barners such that a fire does not

propagate to or from this fire zone.
relakd 7o

The quantity of cnmbustiblﬁrials in this fire zone is very low, consisting primarily of
cable insulation i sh the valves and instruments 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
instrumentation 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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9A.3.1.1.19 Fire Zoue 1250 AF 12555

9A.3.1.2

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 barners 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 mair. control room emergency habitability system air storage bottles are not
required for safe shutdown after a fire, but are protected from fire-induced overpressure by
pressure relief valves.

Auxiliary Building - Nonradiologically Controlled Areas

purﬁoﬁ‘ 0

The safe shulgn systems and components located in the nonradiologically controlled area
are ‘ the protection and safety monitoring system and the Class 1E dc system,

and containmént isolation.

in
The safe shutdown components M the protection and safety monitoring system
are the instrumentation and control cabinets located in the nonradiologically controlled area
on level 3 (elevation 100°-0"). The safe shutdown components ' wh the Class |E
dc system are the Class |E batteries on level 1 (elevation 66/-6") and level 2
(elevation 82°-6") and the dc electrical equipment, also on level 2.

"

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 nonradiologicaily controlled area are the HVAC compartments on
levels 4 and S.

The nonradiologically controlled areas of the auxiliary builaing are also designed to provide
separation between the Class 1E and the non-Class |E electnical equipment.

The Class 1E 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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Fire Detection and Suppression Features

*  Fire detectors
¢  Hose station(s)
*  Portable fire extinguishers

Smoke Control Features

Fire 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 1s extinguished manually using hose streams or portable extinguishers.

The fire resistance of the boundanes 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 I-hour fire bamer, 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 34 for a
discussion of the consequences of a break in a fire 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 |E 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 1E division, then the consequence of a fire in this 4
area is the same as a fire in the battery room of the associated division v whidh HHay oc coaneetes,
Neither a fire nor fire suppression activities in this fire area affect the safe shutdown capebility

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 |E; however, some division A and C cables are routed through this area.
In the event « € » fire, the division A and C cabling in this area can be damaged. This damage

can result in loss of control of equipment md‘dzauh these cables. Other components

W divisions are not affected. tery ced by
tn

l Aovd C
This postulated fire can disable control of the division A containment isolation valves outside
containment. For this event, containment isolation 1s 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.

This fire can also disable the division A and C inputs to the reactor trip switchgear. The signals
from the remaining two divisions are sufficient to trip the reactor. Furthermore, the reactor can
be tripped with the diverse actuation systemn 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
9A.3.1.2.7.1 Fire Area 1201 AF 04

+hu e orea,

jeruie” 3
This ﬁte area c?sasﬁ of two nuclear island nonradioactive ventilation system equipment rooms
divisions B and D. Only division D eemtasse safe shutdown equnpmcnz

fire area is subdivided into the fellowing fire zones: o3 localed Wi thia
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")
There 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

| A fire in this fire area is detected by fire detectors which produces an audible alarm locally and
| both visual and audible alarms in the main conirol 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.

’meventihtimsysmﬁdoesnotconuibutelodnxpmdofmeﬁreorpmdtmofcombusﬁm
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.
| which drains to this fire area are bounded by the consequences of a break in a fire protection line
| in this fire area. See Section 3.4.

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 1E; however, some division A and C cables are routed through this area.
In the event of a fire, the division A and C cabling in this area can be damaged. This damage
mmﬂtinloaofcmnolofequiprmntmoew ' cables. Other components
associated with-the divisions are not affected. Served by
o Aomd C

mspentﬁnlpoolcwﬁn;symmdnmnﬂmidlnltwummvdcmmnmbohﬁmvdm
are conservatively assumed to be disabled as a result of a fire in this fire area. The redundant
spemﬁnlpoolcooﬁnzsymmmdnmndmimﬂheummvdcmmmwubohﬁmvdm
located inside containment are outside of this fire area and are sufficient to perform the applicable
functions to achieve and maintain safe shutdown.

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

Revision: 8
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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
1s not required because there are no such systems in this fire area. See Section 34 for a
discussion of the consequences of a break in a fire protection line in this fire area.

Safe Shutdown Evaluation

There are no safe shutdown components in this area, so a fire in this area has no impact on safe
shutdown. The electnical equipment in this area is non-Class 1E; however, some division A and
C cables are routed through this area. In the event of a fire, the division A and C cabling in this _~5~""
area can be damaged. This damage can result in loss of control of equipment M—ﬂ( by

these cables. Other components W—Un&z&t divisions_are not affected. Safe shutdown
is possible from equipment in other fire areas. ¢, A omd C

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.

e 1214 AF 12354 12354 Mid-annulus access room

* 1234 AF 12351 12351 Maintenance floor staging area

e 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
system/primary sampling system penetration room

1254 AF 12553 12553 Personnel access area

* 1254 AF 12554 12451 Security room

12554 Security room

e 1264 AF 12651 12651 Radiologically controlled area ventilation system

equipment room

Fire Detection and Suppression Features

*  Fire detectors
e  Hose station(s)
*  Portable fire extinguishers

Smoke Control Features
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)

Revision: 11
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9A. Fire Protection Analysis Auxiliary Systems

9A.3.7

9A.3.7.1

9A.3.7.11

Fire Protection Adequacy Evaluation

A fire in this fire area 1s 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. The fire 1s 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
boundarnies, 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 dees not contribute to the spread of the fire or products of combustion
to other fire areas because fire dampers isolate the area.

Special Topics
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 ©A.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
spunious actuation of equipment prevent safe shutdown.

High-Low Pressure Interfaces

NRC Genenc Letter 81-12 requests the identificanon 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 Letter, these interfaces typically contain two redundant and
independent n.otor-operated valves in series. On a typical pressunzed water reactor plant, these
two valves and their assosigted cable’may be subject to a single fire. Potential high-low pressure
system interfaces of partyéular interesi are discussed below.
(Contrel omel prwer
Reactor Coolant System Valve Actuation

NRC Generic Letter 81-12 specifically addresses the reactor coolant/residual hezt removal system
interface on pressurized water reactors. For AP600, the reactor coolant system to norrnal residual
heat removal system irtesface 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. Thus, spurious actuation
of the reactor coolant system to normal residual heat removal system interface valves does not
occur and the safe shutdown capability is not affected.

Revision: i1
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9A. Fire Protection Analysis Auxiliary Systems

Passive Core Cooling System Passive Residual Heat Removal Heat Exchanger Inlet Vaive
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 where a tire affects the-~ ' °
associated clectrical circuity. Such a fire can occur in fire areas or fire zones through which the
apphcable 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.

Passive Containment Cooling System Valve Actuation

Two valves in senies 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
normally open and the other is normally closed. Electrical division assignments are shown in
Table 9A-2.

Spurious actuation of one of these valves is assumed to occur where a fire affects the-associategd- <
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 spuniously opens, passivc containment cooling system water delivery from that flow
path will be initiated which does not adversely affect the capability to achieve and maintain safe
shutdown. 1f 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.

Containment Isolation Valve Actuation

Spunous actuation of a containment isolation valve is assumed to occur where a fire affects the— o
assoeieted 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 |E 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.

Revision: 11
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9. Auxiliary Systems

HEPA Filters

HEPA filters are constructed, qualified, and tested ir 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-um aerosol.

Charcoal Adsorbers

Charcoal adsorbers and adsorbent media are constructed, qualified and tested in accordance
with ASME N509 (Reference 2), Section 5.2. Each charcoal adsorber is a single assembly
with welded construction and 4-inch deep Type Il rechargeable adsorber cell, w1 e

p iype g w““":;;u“hw‘
Electric Heating Coils TE B ilet™ ”

Foad )-

The electric heating coils are multi-stage fin tubular type. The electric heating coils meet the
requirements of UL-1096 (Reference 10). The coils for the supplemental air filtration

subsystem are constructed, qualified, and tested in accordance with ASME NS09
(Reference 2), Section 5.5.

Electric Unit Heaters

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

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

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 ANSUVARI 410
{Reference 12).

Humidifiers

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

Isolation Dampers

Nonsafety-related isolation dampers are bubble tight, single- or paraliel-blade type. The
isolation dampers have spring return actuators which fail closed on loss of electncal power.
The isolation dampers are constructed, qualified, and tested in accordance with
ANSVAMCA 500 (Reference 14) or ASME N509 (Reference 2), Section 5.9.

The main control room envelope isolation dampers are seismucally analyzed ANSI B31.1
butterfly valves that meet the performance and design requirements of ASME NS09 for

Revision: 10
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9. Auxiliary Systems

APGOO

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24,

23.

26.

27.

28.

“Self-Contained Humidifiers,” ARI 620-80.

"Testing Methods for Louvers, Dampers, and Shutters,” ANSVAMCA 500-83.
“Fire Dampers,” UL-555, 1990.

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

"HVAC Duct Corstruction Standards - Metal and Flexible,” SMACNA, 1985.
"HVAC Duct Leakage Test Manual,” SMACNA, 1985.

"HVAC Systems - Testing, Adjusting, and Balancing,” SMACNA, 1983,
Code of Federal Regulations, Title 10, Part 50, Appendix 1.

Code of Federal Regulations, Title 10, Part 20.

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

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

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

“Leakage Rated Dampers for Use in Smoke Control System,” UL-555S, 1993
"Electric Air Heaters,” UL-1025, 1991.
“Installation of Air Conditioning and Ventilation Systems,” NFPA 90A, 1993,

"National Electrical Code,” NFPA 70, 1990.
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WESTINGHOUSE PROPRIETARY CLASS 2

W
16.

17.

18.

**19.

WCAP-13566, AP600 1/8th Large-Scale Passive Containment Cooling System Heat Transfer
Test Baseline Data Report, October 1992.

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

NTD-NRC-95-4561, Scaling Role in AP600 PCS DBA Analysis, September 19, 1995.

NSD-NRC-96-4790, Scaling Analysis for AP600 Containment Pressure During Design Basis
Accidents, August 8, 1996.

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

21

24

28.

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.

NTD-NRC-94-4100, Enclosure 1, Radiation Heat Transfer Through Fog in the PCCS Air Gap,
W

WCAP-IZ[&S, ests of Heat Transfer and Water Film Evaporation om @ Heated Plate

Simulating Cooling of the AP600 Reactor Containment, Rev. 1, April 30, 1992.

WCAP-14048, Passive Containment Cooling System Bench ';cale Wind Tunnel Test,
April 29, 1994

WCAP-13294, Phase 1 Wind Tunnel Testing for the Westinghouse AP600 Reactor,
April 30, 1992

WCAP-13323, Phase II Wind Tunnel Testixg for the Westinghouse AP600 Reactor,
October 2, 1992

WCAP-14068, Phase IVA Wind Tunnel Testing for the Westinghouse AP600 Reactor,
June 6, 1994

WCAP-14091, Phase IVB Wind Tunnel Testing for the Westinghouse AP600 Reactor,
July 19, 1994

WCAP-13307, Condensation . the Presence of a Noncondensible 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 Noncondensible Gas: The Effect of Surface
Orientation, Preliminary Thesis (1990), August 16, 1993.

s 31.  A.P. Pernsteiner, Condensation in the Presence of Noncondensible Gas: Effect of Helium
Concentration, 1993, University of Wisconsin Thesis, November 12, 1993.

32. WCAP-13353, Passive Containment Cooling System Water Distribution Phase [ Test Data
Report, Rev. 0, April 30, 1992.

33. WCAP-13296, PCS Water Distribution Test Phase Il Test Date Report, April 30, 1992

WCAP-13960, PCS Water Distribution Phase 3 Test Data Report, Rev. 0,
February 2, 1994.

35. WCAP-12667, Tests of Heat Transfer and Water Film Enaporation from a Simulated
Containment to Demonstrate the AP600 Passive Containment Cooling System, Rev. 1,
Apnl 30, 1992.

36. WCAP-13566, AP600 1/8th Large Scale Passive Containment Cooling System Heat Transfer
Test Baseline Data Report, Rev. 0, January 1, 1993.

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

38. R Siegel and RH. Norris, "Tests of Free Convection in a Partially Enclosed Space
Between Two Heated Vertical Plates,” Transactions of the ASME, April 1957,
pp- 663-673.

L]
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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 funct.uns and tasks allocated to the
‘ plant personnel can be accomplished with the M-MIS design impiementation. Explicitly included in

the integrated system validation is validation of the AP600 EOPs.

41 Methodology

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

addresses:
. Objectives
. Personnel performance issues

. Test methodology and procedures

. Test participants

e Test conditions (including plant conditions, operating sequences, accident scenarios)
. M-MIS description

. Performance measures

. Data analysis

. Acceptance criteria

. Process by which results will be used to deterruine whether changes to the M-MIS are

required, anc the process by which change requirements are tracked and verified

that ,fh) e +Ff C’ﬂl'(('
r u»rem nts ‘5((4‘/09’!3“'1

ANSTYANS = (35~ /992,
Integrated system validation will be performed using an AP60O-specific, nepr full-scope, high-fidelity,
B S e AL The near full-scope,
high-fidelity simulator of the AP600 control room will display high physical fidelity (the testbed will
physically resemble the actual 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 dynamics (it shall be driven by an AP600-specific plant simulation). Near is used
to indicate that features of the simulation gssnot relevant to the test being made may not be
full-fidelity.

42  Tools Used for Evaluating Dynamic Task Perfo

Operator actions at non-:ontrol room facilities, such as remote shutdown panels, and the TSC, may be
evaluated using static mock-ups, or prototypes.
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AP-35 2

westinghouse Electnc Corporation e
Nuciear Projects Division DESIGN REVIEWS

AP600 — —

Program Operating Procedure R

AUTHOR/COGNIZANT Contact Manager, AP600 Quality Assurance, on
FUNCTION questicns concemning this procedure.

PURPOSE This procedure describes the method for prepanng, conducting,
and documenting formal Design Reviews (DR) performed for the
purpose of Design Venfication. 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 shail be performed in

| accordance with procedure ESBU 4.12 of the ESBU Quality
| Policy/Procedure Manual with the following modifications:

| 1. In addition to the responsibilities established in
l ESBU 4.12, the Cognizant Design Manager is responsible
| for:

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

l b. ensuring that design review action items are
' entered into the AP600 open item tracking system.

i 2 The Cognizant Design Manager, rather than the Design
l Review Chairman, is also responsible for following design
| review action items and ensuring that they are completed.

l 3. The general design review checklist per ESBU 4.12 is
l provided for guidance. Alternate checklists may be used
l as deemed appropriate by the Design Review Chairman.
| In any case, in addition to the responsibilities established
| in ESBU 4.12, the Design Review Chairman is

| responsible for determining the applicabiiity of the Human
l Factors Checklist per Appendix A of this procedure and

| incorporating it into the review as applicable.

m\IMASw wpt 10011797 Page 1 of §




AP-35 2

REFERENCES
FORMS/EXHIBITS
APPENDICES

4 Intermediate and Final Design Reviews shall include a
review of the Preliminary and Intermediate Design
Reviews (respectively) to assure closure of outstanding
actions.

S. The Design Review report format is given in Appendix B
of this procedure.

A £SBU Quality Policy/Procedures Manual
AP800 Document Cover Sheet, Form 58202, Exhibit 10
A Human Factors Engireering Checklist

B. Design Review Report Format

m \34aSw wpf 10-011887

Page 20t 5 0008 FRM




:

AP-35 2

APP X A
H FACTORS CHECKLIST
A Product/User !dentification:

1 Are the objectives of the product-user system appropriately defined?

- 3 Are the functions required to achieve the product-user system objectives
appropnately defined?

3. Are the iunctions shared between the user and the product allocated in a way
that most effectively utilizes the capabilities of each (automation or manual or

combination)?
4 Are the users' tasks appropriately defined for anticipated modes of operation?

5. Has an operating experence re' ew been conducted to identify human factors
issues encountered in previous designs so that they can be avoided in the
development of the current system, or in the case of positive features, 10
ensure their retention?

B. Information Requirements for the Human-System Interface:

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

2. Do the displays, reference maienals, and navigation links appear to satisty
these information requirements by providing the required amount of data with
the necessary accuracy and response time?

3 Are data presented in 8 concise, directly usable form? If not, can the user
interpret the provided data quickly and accurately enough 1o complete the
identified tasks successfulty?

4 mnanprovidod!omoumbuntimnodtomtwhschunmuaryto
satisfy the identified information requirements?

C. Data Presentation and Controls for the Human-System interface (HSIy:

1. Do control and display hardware and organization appear to match operational
requirements as defined by utility requirements?

2. Are numeric data presented in units which the user expects and understands?
Does the range of numenc displays encompass minimum and maximum
operational values?

m\J4sSw wpt 10011787 Page 30f § 0008 FRM
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APPENDIX A (Continued)
3 Are the schemes for labeling and coding controls, displays, and data legible,
meaningtul, and consistent? Does the HSI design follow a set of HSI design
guidelines so that there is consistency across displays and controls?

E3 Does the HSI resource include features to minimize errors and facilitate users
in detecting, and recovering from, potential errors they may make?

5. Are display mechanisms fauit-tolerant? For example, are there provisions for
loss of color in a CRT display, are there provisions for loss of an indicator light,
etc.?

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

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

1. Do the physical dimensions of the HSI resource take into account reacn,
strength, and sensory limitations throughout the range of anticipated users?

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

3. Do the illumination, sound, temperature, and ventilation levels permit the user to
perform required tasks satisfactorily?

4, Are these provisions for the user's safety and comfort?
E. Maintenance and Repair:

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

2. Do maintenance and repair tasks for the HS! resource place reasonable
technical and physical demands on service personnal?

F. Design Verification:
1. is the HS! resource evaluated through walk-through studies, simulation studies,

ormanﬂyshtovomymtmoprodua-uwmtomobjoaivn(mAA
above) and functions have been achieved?

m\JeaSw wpt 10011797 Page 4 of § 0008.FRM




APPENDIX B

DESIGN REVIEW REPORT FORMAT
COVER PAGE APB00 Document Mover Sheet, Form 58202

AP800 DOCUMENT NUMBER A document number should be assigned to the
Design review report in accordance with GW GMP
008, *"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 conclusion(s) based on matenal presented in the DR
meetng(s).

Attachments
[ . List of all presenters and observers in attendance at the Design Review
meeting(s)

Design Review information Sheet(s)

c. Design Review agenda which identifies the items presented in the
Design Review meeting(s)

Action Item Chits issued

List and copy of the Design Review presentations

M \J4dSw wpt 10011687 Page Sof § 0008 FRM
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WOAR-8378 to the APS00 program is described in WCAP-12600, "APE00 Advanced L't
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are designated as Level 3. Existing Level 3 procedures from other manuals are also
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PROGRAM PROCEDURE MATRIX Rev 20 DAAFT

CGuasty Assurance Progam Eemanis Level 2 implementing Procedurss (1)

(Rel  NQA-1) ESBU Polcy / Procedures Manusi Bt e e e e

The NQA | requeremaents Ky 0IQanizaton sie addiessed

QUALITY ASSURANCE PROGIRAM PP 22 Progect Quasty Plan AP 21 indoctanabion and Trawung

PP 44 Reacior Cooland System Conhgumson “AP-31  APS00 Systems Speciicaton Documents
PR AW Desgn Specications #AP 32 Design Conhguration Change Control for the
wWP4 56 Doaign Anshyae APSOC Program
wWP4 17 Doaign Veaicasion Dy indepandant Review of *AP-34 Funchonal Speciicakon

Ademiaie | sk Aabons +AP-35  Deaign Revews
wWP4 8 Design ssication by Teaing *AP 368 APSOC Design Cniena Documents
wP4 18 Compuisr Solwara Development Process *AP.37  inlerace Control Document
WP 418 1 Vealcalion and VakdeSon of Compuisr SoRware *AP-38 Demgn Specthcaton (Component/Software)
DE SIGN CONTROL WP 4 182 ConSgusation Cantol of Compuiter Programs “AP-39 Prapambdon and Contiol of Drawings
WP4 1823 Sofwere Eror Raporting & Reschuion AP-310 Fhad Systems Design
WP4 18 4 Dadicadon and instaliston of Exteme: Compuier AP-312 Engneenng Dalabase Access
Sofwars SAP- 313 Salety/Sesmruc Classibcabon
W4 19 6  Single Apphcabon and Small intemal Use AP-3 14 Plant & instrument Conliol System
Comguaer Programs AP-315 AP-3 15 System Piping & instrument Control System

WF418 Mairdenance of Configured Compestes Programs #AP-3 168 Calcuiaton Numbenng & Fing

SAP-317 APSO0 Companent Numbenng
AP-318 System Process Flow Diagram (PFD) Prepatabon
AP-321 ASME Pyang Design Speciication

- EPRT———

v PROCUREMENT DOCUMENT CONTROL PPel Control 0f Puschased lieme and Senices
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Level 3 implementing Proceduwes (2) (3) (4)

PP 2 Poacies and Procedires
Vv INSTRUCTIONS PROCEDURES WPED Praparation and Contrai of Drawangs and
MPe2 Documen Conrol
Vi DOCUMENT CONTROL wesa Praperston and Contici of Drawangs and
Engneesng Skekthes
Vil CONTROL OF PURCHASED PP 8 Contic of Purchased lems and Senaces
ITEMS AND SERWCES
b 4] TEST CONTROL wWP-180 Teost Contiol
X CONTROL MEASURING wWP-11 1 Control of Inapecton Measuing and Test Equapment
AND TEST EQUIPMENT
L, - __-ﬁ,.#,#wﬁ R e s
WP-133 DaviaHon Nobes

Xv CONTROL OF
iTEMS

AP 51 SSAR Preparabon Proceduwe
AP-52  PRA Preparabion Procedure
eAP 53  APSOC Tier 1 Documeni Development
SAP 54 SSARPRANTAAC Procedure for Reaponaing
To A Reguesi For Addibonai information (RAI)
#AP 58 Felease of Documentiabon to NRC in Suppost of
APB0O0 Design Cerscaton
APO0 Preparaton and Control of Proceduies
eAP S Document Numbeang
AP 82 Techwucal Document Release & Contiol
SAP83 Prapaaton Review & Approval of APS00 Documents
AP-71  Suppher Evaluation Audd and Approval
SAP.72 Control of Subcontracior Submettais
AP 73 Control of APSCO Contnbuted Labor
AP-T 4 Mwwmmmﬁw
£SBU QA Proceduies Manual
ESBU-QA-T 1 Evalustion and Quakhcaton of £ SBU Supphers
ESBU-QA-7 2 Supgher Audis
AP-311 APSO0 Testing

Page 10l 6




Pmmm MATRIX Rev 20 DRAFT

Leval 3 implementing Procedwes (2) (3) (4}

e e e G .

XVi CORRECTIVE ACTION WwP132 Conirol of Monoconiommances AP-16 1  Custome: Feedback

WCAP 14530 ESBU informaton and Records Management

AM-1 1 Omganzabon and Responsidainty
1RM-32  Protecton of Records on Optical Disk
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AP600 PROGRAM PROCEDURE MATRIX REV. 20 [mm/ddiyy)
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.

PR R

AP-0.0

AP-2.1

AP-2.2

AP-3.1
AP-3.7

AP-3.8

AP-3.9
AP-3.10

REFERS TO

WCAP-9948
WCAP-9568
WCAP-9565
OP-2.4

DP4.0

WCAP-13740

OP-322
OP-326
OP-322
OP-3.7.1
OP-3.7.2
OP-3.7.3
OP-3.7.4
OP-3.75
oP-326
oP-328
OP-332

Page Sof 6

HANGE T

WCAP-14530 IRM1.1
ESBU Quality Policy/Procedures

ESBU Quality Policy/Procedures

ESBU 3.1
ESBU 6.1

ESBU Quality Management System

ESBU 4.10

WP5.3

ESBU 4.10
wWP-4.19
WP-4.19.1
WP4.19.2
WP4.183
WP4.185
wWP-5.3
WP4.5

WP4.17



AP600 PROGRAM PROCEDURE MATRIX REV. 20 [mm/ddAvy]
PROCEDURE CROSS-REFERENCES

PR R

AP-3.11

AP-3.14

AP-3.15
AP-3.16
AP-3.21
AP-6.2

AP-7 1

AP-72

AP-18.1

REFERS T
WCAP-9565
DP-4.0
OP-33.3
OP-11.0
OP-12.0
OP-322
DP-33.3
OP-7.0
DP-328
DP-328
wP-3.2.2
LP-6.0
ESBU-QA-2.2
ESBU-QA-7.1
ESBU-QA-72
WCAP 9566
DP40
DP-7.0
OP18.1

WCAP-8370 Part C

Page 6 of 8

HAN T

ESBU Quality Policy/Procedures
ESBU 6.1

WP-4 18

wWP-4 18

WP-11.1

WP-4.17

WP-4.18

ESBU 6.1

wWP45

WP4.5
WP-4.17
ESBU 5.2
ESBU-QA-18.2
ESBU-QA-8.S
ESBU-QA-6.6
ESBU Quality Policy/Procedures
ESBU 6.1
ESBU 6.1
Delete

Delete



FAX to TED QUAY

January }( 1997
o
CC:  Diane Jackson ’
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, | am
researching open items from the oldest on. Attached are copies of some of the relevant
documentation related to Open Item #134 (M3.11-1). 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
SSAR on February 29, 1996, and believed it was acceptable. We discussed this topic with NRC and
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.

L4

>

Jim Winters
412-374-5290
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FAX

S H E E T

To: W. Huffman (NRC), C. Fineman (INEL), L. Hochreiter (PSU)
cc; J. Butler (Informal NRC Correspondence File), R. Kemper
Subject: Today's telecon on WC/T CAD

Date: January 22, 1997

Pages: Two, including this cover sheet.

COMMENTS:

Folks,

Attached is additional information for our discussions today at 2pm. Speak to you then.

From the desk of

Earl H. Novendstern

Manager, Advanced and VVER Plant Safety
Analysis

Waestinghouse

PO Box 355

Pittsburgh, PA 15235

(412) 374 -479%0
Fax: (412) 374.5744
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12.a.In the event that fuel grid deformation becomes a concern for

12.

AP600, Westinghouse will address its impact on the large break
LOCA analysis.

If Westinghcuse fuel of a difierent design or another vendor’s
fuel is placed into AP600 in the future, an evaluation will be
performed of the mixed core. r(he evaluation will consider any
differences in dimensions, hydraulic resistances and burnup
effects between the fuel types to be loaded.

.The Table 4.5-1 values indicate the condensation multipliers
which are modeled in the WCOBRA/TRAC global mcdel 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.




FAX to TED QUAY

January 23, 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 | 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 (M3.11-2) 2/29/96 1/17/97
6/19/96 - more
Thanks for your help.

k-

Jim Winters



FAX to TED QUAY

January 23, 1997

CC:  Sharon, please make copies for: Diane Jackson
Tom Kenyon
Don Lindgren
Robin Nydes
Dick Miller
Brian Mcintyre

OPEN ITEM #137 (M3.11-4)

In my quest to make sure we have provided NRC with everything you need to prepare an FSER, | am
researching open items from the oidest on. Attached are copies of some of the relevant
documentation related to Open ltem #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
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

lof4



AP606 Open ltem Tracking System Database: Project Management Summary Date: 172397
Selection:  [item no| between 137 And 137 Sorted by lem #
Coord/Resp Engmneer
Tutle/Descnption
hem DSER Section/ Issue Closure Path W) NRC o=
Branch Question Type Status Detm] Res Est thrs) Status Sratus e Draft Review Transem
NRR/SPLB 111 MTGO Fanto / Miller D 1 Closed Action W i213/9¢ A
M3 114 (EQUIPMENT QUALIFICATION)
"The expression “Demonstration of qualified life by test and analysss (or both) " provided i the response 10 Q270 5 is not clear  If the intent 1 10 state that “demonsiration of
‘qualified life by test or test and analysss then the inient 1s acceptable and the SSAR should be corrected 1o say this  In additon the COL Apphicant saould not be obhgated 10
'suppliers as imphcated in the above SSAR revision, they should be able 1o conduct qualificaton test themselves if they choose to do so
See wtems |34 and 135
DISCUSSED AT 1271394 MEETING BETWEEN WESTINGHOUSE AND NRC PLANT SYSTEMS BRANCH SEE NRC MEETING SUMMARY FOR SPECIFICS
SUPPORTING RESULTING STATUS
Closed - Westinghouse has revised the SSAR 10 resolve this issue
~N
X
.
i Total Records. |



3. Design of Structures, Compooents, Equipment and Systems

APH0O0

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
conditions resulting from various postulated equipment and piping failures during which the
identified equipment must operate without impairment of the function. The design basis
accident and post-design basis accident conditions are discussed in Appendix 3D.
Qualification is based on component specific caiculations when necessary.

Compatibility of equipment with the specified environmental conditions is achieved by the
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
envirom_!_\e’nul conditions in Table 3D.5-5.

_— ——

——

vironmentally qualified equipment exposed to a harsh environment has a qualified hfe goal
of 60 years. Demonstration of qualified life by test or test and analysis is provided
equipment suppliers to the Combined License applicant, to address applicable aging effects.
ritical components susceptible to aging, a qualified life is established that inciudes the ]
effects o i ted radiation dose experienced at their respective locations with
the plant. When a 60-year 1 e 4 ' . 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
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 steamline break (MSLB) and a radiation exposure
and temperature due to a loss of coolant accident (LOCA) within the reactor containment.

Postulated high-energy line failures as defined in subsection 3.6.2.1 2 are assumed in areas
where high-energy lines greater than | inch are routed. Essential equipment is protected
against the effects of jet impingement (subsection 3.6.2.4.1) and evaluated for spray effects
if required (subsection 3.6.2.7).

Active mechanical equipment is qualified for operability as discussed in subsection 3.9.3 and
Section 3.10. This 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 defined as equipment that
performs a mechanical motion as part of its safety-related function.

Revision: 8 14
June 19, 1996 3= 3.11-2 @mmm



3. Design of Structures, Components, Equipment and Systems

AP600O

3114

/‘/

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
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.

Estimated Radiation and Chemical Environment

The plant-specific esimates 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.

The 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. The
equipment and shielding configurations are presented in Section 12.3. Post-accident
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.

The chemical environment following a loss of coolant accident is primarily based on the
chemistry of the reactor coolant system fluid since there is no caustic containment spray.
Sump pH adjustments are considered for certain quahﬁcmon tests. This i1s discussed further

in Appendin 3D,

Combined License Information Item for Equipment Quliﬂadon ﬂle T

N
~

The Combined License applicant is responsible for the maintenance <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>