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Westinghouse Energy Systems ax 355

Electric Corporation Pittsburgh Pennsylvania 15230 0355

NSD-NRC-97-4966
DCP/NRC0722
Docket No.: SIN-52-003

.

January 31,1997

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

ATENilON: T. R. QUAY

SUBJECT: INFORMAL COIUESPONDENCE

g\' Dear Mr. Quay:

Please find attached correspondence that we are sending 3uu fonnally. We have previously sent >uu
this correspondence informally over the period December 11,19% through December 31,1996.

Attachment 1 provides an index of the attached material as sw discussed during our project meeting.

I

Please contact me on (412) 374-4334 if you have any questions conceming this transmittal.

' f.M{
Brian A. McIntym, Manager
Advanced Plant Safety and Licensing

Tjml
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'
Attachment

cc: N. J. Liparuto, Westinghouse (w/o Attachment)
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Attachment I t2 Westingh::use Letter NSD-NRC-97-4966

DATE ADDRESSEE DESCRIPTION

12/11/96 Sebrosky Material in preparation for 12/12 Tli Uncertainty Long i

Term Cooling phone call i

12/16/96 Jackson Revised status detail for OITS 263

12/16/96 11uffman SSAR markups for Vantage 511 fuel |

12/16/96 Jackson Changes to OITS status

12/17/96 Jackson Notes from 12/17/96 phone call on liVAC

12/17/96 Jackson SSAR markups to resolve item from 11/7/96 phone call
- OITS 2890

12/17/96 Jackson SSAR markups for section 9.4 to corrcct references

12/19/96 Bongarra Markup changes for WCAP-14645

12/19/95 Iluffman Material in preparation for 12/20 phone call on adverse
systems interaction report

' '
12/19/96 Bongarra Draft tierl material for " Task Analysis" as discussed in

12/17//96 phone call

'
12/17/96 Landry Draft of PRiiR heat transfei correlt. tion material

12/19/96 Quay Weekly status of open items

12/20/96 Jackson Changes to OITS to reflect 12/17 letter NSD-NRC-96-
4917

12/20/96 Jackson SSAR markup to resolve item 2.a from NRC 10/17
letter on 11VAC

12/26/96 Quay Open item status

12/26/96 Jackson SSAR markup to resolve OITS 1195

12/27/96 Jackson Suggested agenda for 12/31/96 fire protection phone
call

12/26/96 Jackson SSAR markup to resolve item 7.d.(2) of NRC 10/17/96
letter on llVAC

12/30/96 Jackson SSAR markup to resolve zone of influence from
11/19/96 meeting i

12/30/96 Jackson, et al Changes in NRC status in OITS

12/30/96 _ Sebrosky Changes in NRC status in OITS

12/27/96 Jackson SSAR markup to resolve item 5.h of NRC 10/17/96
letter on IIVAC

12/30/96 Jackson SSAR markup to resolve OITS 1197

12/27/96 Jackson SSAR markup to resolve item 7.e.(1) of NRC 10/17/96
letter on llVAC
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PHONE: FACSIMILE: PHONE: Omce: #/2-3 7 /-s290
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The following pages are being sent from the Westinghouse Energy Center, East Tower,
Monroeville, PA. If any problems occur during this transmission, please call:
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9A." Fire Protection Analysis Auxiliary Systems
~
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|
|

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 ,,J
protected from the effects of a postulated fire. dtp 6

(V)p r# y st* gZone of Influence
o

I A postulated fire does not exceed the boundary of the fire area. For4~uqareas outside the
I main control room, remote shutdown workstation, and containment fire areas, all equipment
I in any one fire area is assumed to be rendered inoperable by the fire and re-entry into the fire
I area for repairs and operator actions is assumed to be impossible. However, no credit is taken

for complete fire damage in cases in which complete damage is beneficial and partial damage !
I is not. Chases for electrical cables, piping or ducts that pass through the fire area but are
I separated from it by 3-hour fire barriers are outside the zone $dt.v<< a a f~at fire area. +y f;,, w ,f i fluence for,.s w,. at n s - <^

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

Independence of Affected Fire Areas

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

Event Assumptions
|

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

1

Offsite Power

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

I Availability of Nonsafety Related Systems
|

I Only safety-related components and systems are assumed to be available to perform safe
I shutdown functions. (This is more stringent than required by BTP ChEB 9.5-1.) Fire
i protection and smoke contro! systems are assumed to function as designed to detect and
I mitigate the effects of the fire.
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FAX TO:

BILL HUFFMAN
DIANE JACKSON
TOM KENYON

JOE SEBROSKY

Tomorrow, December 31.1996, we will be changing the NRC Status for the following Open items
from " Active" or " Proposed" to " Action N", except where noted. Recommended changes were
provided for many of these items, as 'vell as others, by fax on December 9,1996. NRC provided i

status designations for most of the items identified on December 9 but not the f allowing. Various
status designations were recommended on December 9. But to avoid unilateral disposition of the
items, all will be designated " Action N". This will keep them active, recognize that Westinghouse
plans no work on these items pending review by NRC, and avoid the use of " Active" or " Proposed",
as we agreed.

Itesu Branch DSER Section Notes

1999 PDST 1.1

2024 HICB 16

2040 TSB 16

2442 IIICB 16.1

2457 HICB 16.1

2045 SCSB 19

2051 SRXB 19

1458 SCSB 19.2.2.1-4

1461 SCSB 19.2.3.3-2

457 ECGB 3.8

2018 PDST 6

458 ECGB 6.2

972 SCSB 6.2.1-1

973 SCSB 6.2.1-2 |

1009 SCSB 6.2.5.2-4

2019 SCSB 6.3 |

1101 EMCB 9.3.6-2

1102 EMCB 9.3.6-3
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1697 SCSB 19.2 Not included in 12/9 !
fax. !,

1698 SCSB 19.2 Not included in 12/9 !

|fax.

1699 SCSB 19.2 Not included in 12/9 f
fax. }-.

;

1700 SCSB 19.2 Not included in 12/9 !
fax. (

1701 SCSB 19.2 Not included in 12/9
fax.

- |
,

1702 SCSB 19.2 Not included in 12/9 i
;

I
fax. i

1703 SCSB 19.2 Not included in 12/9
fax. !

1

1704 SCSB 19.2 Not included in 12/9 !

fax. !
T

1707 SCSB 19.2 Not included in 12/9 i

fax. l

|
1 \

Jim Winters
412-374-5290

|
|

|

|

i
i

!
i !

I
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FAX TO JOE SEBROSKY
December 30,1996

Joe,

In accordance with our letter NSD-NRC-%-4913 of December 13,1996, we will be changing the
NRC Status of OITS items 4123 through 4144 to Action N unless we hear from you. We will do the
change tomorrow (12-31-%). Note that this shouldn't be considered a unilateral action. Since we
have not heard to the contrary, we assi me the responses provided are sufficient for review. Please
call if you have questions.

Jim Winters
412-374-5290



1
*

.

h Westinghouse FAX COVER SHEETe
:

i

RECIPIENT INFORMATION SENDER INFORMATION
-

DATE: Dccesmut 29 (c ()(s NAME: p (j}musy

TO: LOCATION: ENERGY CENTER -
0AnC ]Aueed EAST

PHONE: FACSIMILE: PHONE: Office:4(2-37</_ r t9o
COMPANY: Facsimile: win: 284 4887

Lt 3d/2C.

outside: (412)374 4887
LOCATION:,

s

,

Cover + Pages 1 + Z_

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

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

COMMENTS:
D A~e |

1

4 m M vu e 91ou t a 12CSc t u ; TTcm 5.h e as inu e to!alf9(, LGT70L.

Esm /?c,m,w il 1, n t e n ar e isu nw na .17 wtu a n ,~ ,o

luccaro , '\ )<c: i

C u T L C 'C- ( t|
ps'CIN Y S E . . & ll)}| V
f(4 e rn ru 3

'

go v VrJ W
(AJ t HTL*M
RcartnesiGS
J e fh! C C Yi'W hJ

.

%



_ _ _

|''
. _

f 9. Auxiliary Systems

i

!

l
1

monitoring, and therefore requires no nuclear safety evaluation. Redundant safety-related |

isolation dampers are provided in the supply, return, and exhaust ducts penetrating the main
control room. Therefore, there are no single active failures which would prevent isolation of !
the main control room envelope. Redundant main control room supply air radiation monitors
are provided. The nuclear island nonradioactive ventilation system is designed so that safety-
related systems, structures, or components are not damaged as a result of a seismic event.

y * bb / q)N y9.4.1.4 Tests and Inspections
.

o

M)p &g
\5

ne nuclear island nonradioactive ventilation system is designed to pe t periodic inspection !
of system components. Each component is inspected prior to installa ion. Components of
each system are accessible for periodic inspection during normal plan operation. A system
air balance test and adjustment to design conditions is conducted in e course of the plant
preoperational test program. Airflow rates are measured and balanced in accordance with the !
guidelines of SMACNA HVAC systems, Testing, Adjusting and Balancing (Reference 19)

|except the supplemental air fultration units which are balanced in accordance with the
{l guidelines of ASME N510 (Reference 3). Instruments are calibrated during testing. ;

Automatic controls are tested for actuation at the proper setpoints. Alarm functions are !
checked for operability.

The supplemental air filtration unit, HEPA filters, and charcoal adsorbers are field tested in
accordance with ASME N510 to verify that these components do not exceed a maximum
allowable bypass leakage rate. Used samples of charcoal adsorbent are periodically tested to <

verify a minimum charcoal efficiency of 90 percent in accordance with Regulatory
Guide 1.140, except that test procedures and test frequency are conducted in accordance with
ASME N510.

He ductwork for the supplemental air filtration subsystem and portions of the main control
room / technical support center HVAC subsystem that maintain the integrity of the main control
room / technical support center pressure boundary during conditions of abnormal airborne

, ,

radioactivity are tested for leak tightness in accordance with ASME N510, Section 6.Th. "*"^''I
uppIf el rews/eJo~st da*wk tr I'dd t'stcd f** MiWant * * * c w d~r< ~MSMCM

9.4.1.5 Instrumentation Applications /* dC CL* bd*P Th' #"O b * '8)*

The nuclear irland nonradioactive ventilation system is controlled by the plant control system
except for the main control room isolation dampers, which are controlled by the protection
and safety monitoring system. Refer to subsection 7.1.1 for a description of the plant control
and plant safety and monitoring systems.

Temperature controllers are provided in the return air ducts to control the room air
temperatures within the preactermined ranges. Temperature indication and alarms for the
main control room return air, Class IE electrical room return air, air handling unit supply air,
supplemental filtration unit inlet air and charcoal adsorbers are provided to inform plant
operators of abnormal temperature conditions.

Revision: 10 <
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9. Auxiliary Systems

,

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

'Ihe tomado protection dampers are split wing type and designed to close automatically. The
tornado protection dampers are designed against the effect of 300 mph wind.

Shutoff and Balancing Dampers
|

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

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

|
| N509 (Reference 2), Section 5.9.

Combination Fire / Smoke Dampers I
!

Combination fire / smoke dampers are provided at duct penetrations through fire barriers to
maintain the fire resistance ratings of the barriers. The combination fire / smoke dampers meet ,

the design, leakage testing, and installation requirements of UL-555S (Reference 25).
]

Ductwork and Accessories j

|

Ductwork, duct suppons, and accessories are constructed of galvanized steel. Ductwork i

subject to fan shutoff pressures is structurally designed to accommodate fan shutoff pressures. l

Ductwork, suppons, and accessories meet the design and construction requirements of l
SMACNA High Pressure Duct Construction Standards (Reference 16) and SMACNA HVAC !
Duct Construction Standards - Metal and Flexible (Reference 17). The supplemental air |

filtration and main control room / technical suppon center HVAC subsystem's ductwork that
,

maintains integrity of the main control room / technical suppon center pressure boundary ring I

conditions of abnormal airborne radioactivity are designed in accordance with N509.

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

8,w of ik dadJ okle o f &A9.4.1.2.3 System Operation /^gg,3
4 re b elr e ew lV's

-

9.4.1.2.3.1 Main Control Roomfrechnical Support Center HVAC Subsystem

Normal Plant Operr. tion

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

, Revision: 10
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| Table "3.3-2 (Sheet 1 of 4) i

'
|

| LOCAL SAMPLE POINT NOT IN THE PRIMARY SAMPLING SYSTEM
l (NORMAL PLANT OPERATIONS)

| Available
| Number Type of
I Sample Point Name of Points Sample * Process Measurement

| Liquid Sample
i

l 1. CVS boric acid tank 1 Grab pH, chlorine, fluorine, boron, silica, suspended solids,
I radioisotopic liquid, oxygen

| 2. CVS boric acid 1 Grab Boron, chlorine, fluorine
I batching tank

l 3. Residual heat 2 Grab Radioisotopic liquid, suspended solids, radioisotopic
| removal heat gas, gross specific activity, strontium, iron, tritium,
i exchanger hydrogen, I-131, conductivity, pH, oxygen, chlorine,
I fluorine, boron, aluminum, silica, lithium radio-
1 isotopic liquid, lithium radioisotopic particulate, l
1 magnesium, sulfate, calcium, lithium j

l 4. PXS IRWST 1 Grab pH, Oxygen, fluorine, boron, conductivity, gross )
I specific activity, sodium, sulfate, silica

'

l 5. Main Steam Line 1 Continuous Radiation monitor (See Section 11.5, Table 11.5-1)
!

l (Outlet SG 1)

l 6. Main Steam Line 1 Continuous Radiation monitor (See Section 11.5 Table 11.5-1)
| (Outlet SG 2) i

1

1 7. BDS steam 1 Grab Tritium, gross radioactivity and identification and
I generator blowdown concentration of principal radionuclide and alpha
l emitters

1 8. SFS purification 2 Grab Conductivity, pH, chloride, silica, corrosion product
I (Upstream & metals, gross activity, corrosion product activity,
I downstream of SFS fission product activity, I-131, tritium, turbidity,
I ion exchangers)W boron, corrosion product metals, organic impurities

kl pd wMn
| 9. PCS water storage 1 Grab Hydmgen peroxide

l tank

| 10.JtCdrain tank 1 Grab Gross radioactivity and identification and

| L g, A cu/ t concentration of principal radionuclide and alpha

l emitiers. Dissolved gases.

|

|

(
Revision: 8
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l Table 9.3.3-2 (Sheet 2 of 4)
I

i LOCAL SAMPLE POINT NOT IN TIIE PRIMARY SAMPLING SYSTEM
l (NORMAL PLANT OPERATIONS) !

! Available
;

I Number Type of '

l Sample Point Name of Points Sample" Process Measurement
!

l 11. WLS degasifier 1 Grab Dissolved gases !
| (downstream of |
l degasifier discharge
i pump)

I 12. CCS component 1 Grab pH, sodium, chloride, silica, corrosion product
I cooling surge tank metals, conesion inhibitors

| 13. CCS loops 2 Grab pH, sodium, chloride, silica, corrosion product
I (downstream of CCS metals, tritium, gross radioact. ity and identification
I pumps) and concentration of principal radionuclide and alpha
l emitters

| 14. CCS hot leg 1 Continuous Radiation monitor (See Section 11.5 Table 11.5-1)
| (upstream of CCS
| pumps)

I 15. gd scgargy ,ggg) 2 Continuous Radiation monitor (See Section 11.5, Table 11.5-1)

I 16. %U cffluent holdup 2 Grab Gross radioactivity and identification and
I tanks MT05A, B concentration of principal radionuclide and alpha
l emitters

| 17. WLS waste holdup 2 Grab Gross radioactivity and identification and
I tanks MT06A, B concentration of principal radionuclide and alpha
l emitters

I 18. %U monitor tanks 3 Grab Tritium, gross radioactivity and identification and
i MT07A, B, C concentration of principal radionuclide and alpha
I emitters. State and federal environmental discharge
I requirements such as pH, suspended solids, oil and
I grease, iron, copper, sodium nitrite

1 19. WU ion exchanger 1 Grab Suspended solids
i pre-filter
I (downstream)

I 20. %U ion exchanger 1 Grab Suspended solids
i after-filter
1 (downstream)
i
I

Revision: 8
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| Table 9.3.3-2 (Sheet 3 of 4)
I

l LOCAL SAMPLE POINT NOT IN THE PRIMARY SAMPLING SYSTEM
l (NORMAL PLANT OPERATIONS)

| Available
| Number Type of
i Sample Point Name of Points Sample''' Process Measurement )

| 21. WLS chemical waste 1 Grab Tritium, gross radioactivity and identification and
I tank concentration of principal radionuclide and alpha
l emitters

| 22. WSS spent resin I Grab Tritium, gross radioactivity and identification and'

I tank (liquid) concentration of principal radionuclide and alpha
l emitters

W
l 23. S8S blowdoo 1 Grab Tritium, gross radioactivity and identification and
I h*"" * M concentration of principal radionuclide and alpha
l emitters J

a
-

| 24. WWS turbine 2 Grab Tritium, gross radioactivity and identification and
I building drain tank concentration of principal radionucide and alpha

(wo v,*,4 gof.Ml emitters
,

1 25. CPS' spent resin 1 Grab Tritium, gross radioactivity and identification and 1

'
I sluice line (liquid) concentration of principal radionuclide and alpha
l emitters |

4

l

| Gaseous Sample

26. VES MCR 2 Grab Air quality, oxygen, carbon monoxide, carbon
cmergency air dioxide, contaminants

3

j supply headers

27. WGS effluent 1 Continuous Radiation monitor (See Section 11.5, Table 11.5-1)

discharge to
environment

28. WGS inlet 1 Continuous Oxygen, hydrogen, moisture

'

; 29. WGS carbon bed 1 Continuous Hydrogen

vault

30. WGS delay bed 2 Grab Moisture, noble gases, iodine, paniculates, tritium
outlets MV02A, B
(wAps AoW)

3

31. Condenser air 1 Grab lodine, noble gases, tritium
removal system *' l

t dq 4e9 5j
32. Gland seal systetn*) 1 Grab lodine, noble gases, tritium'

k-
2

Revision: 8
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Table 9.3.3-2 (Sheet 4 of 4)

LOCAL SAMPLE POINT NOT IN THE PRIMARY SAMPLING SYSTEM
(NORMAL PLANT OPERATIONS)

Available
Number Type of

Sample Point Name of Points Sample'* Process Measurement

33. Plant ventGdd'$ 1 Continuous Iodine, noble gase . particulates

c ca.4 ep.,p, & Grab'"
abe nslosey (nald.*$ vanhIst" a
lu<l skes e se tsdeLmk ses

Notes: re' ** d'*'F )
This column shows methods to obtain a sample for analysis. * Grab" means that a grab sample is requireda.
for the intended analysis. Depending on the sampling condition, this grab sample can be obtained in the
laboratory or in the grab sampling unit. " Continuous" means that the required analysis is performed via a j

probe that monitors the sampling steam continuously.
'

b. Continuous monitoring of discharge for radiation provided in turbine island vent (See Section 11.5, Table

11.5-1).

c. Includes analysis for tritium.

I
!

.

Revision: 8
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* 9. Auxiliary Systems
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O
He system conditions and filters outside air supplied to the containment for compatibility

I with personnel access during maintenance and refueling operations. Based on the maximum
I and minimum outside air normal temperature conditions shown in Chapter 2, Table 21, the
I system supplies air between 50 and 70 F. The air is distributed and conditioned within the
I containment by the containment recirculation system (subsection 9.4.6).

Radiologically Controlled Areas Outside Containment

The containment air filtration system provides filtrathn of exhaust air from the fuel handling
area, auxiliary, or annex buildings to maintain these areas at a slightly negative pressure with
respect to the adjacent areas when the radiologically controlled area ventilation system detects
high airborne radioactivity or pressure differential. Refer to subsection 9.4.3 for a description
of the radiologically controlled area ventilation system.

9.4.7.2 System Description

The containment air filtration system is shown in Figure 9.4.7-1.

9.4.7.2.1 General Description

The containment air filtration system consists of two 100 percent capacity supply air handling
units. a ducted supply and enhaust air system with containment isolation valves and piping,
regivers, exhaust fans, filtration units, automatic controls and accessories. The supply air
hardl.ng units are located in the south air handling equipment room of the annex building at
elevation 158'-0". The supply air handling units are connected to a common air intake
plenum, located at the south end of the fan rogm discharge the supply air towards then
east containment recirculation cooling system (VCS) r circulation unit to distribute the purge
air within the containment. Refer to subsection 9.4. for a description of the containment
recirculation cooling system. g g g,cr 3 G-Q2.
The exhaust air filtration units are located within the radiologically controlled area of the
annex building at elevation 135'-3" and 146'-3". The filtration units are connected to a ducted
system with isolation dampers to provide HEPA filtration and charcoal adsorption of exhaust
air from the containment, fuel handling area, auxiliary and annex buildings. A gaseous
radiation monitor is located downstream of the exhaust air filtration units in the common
ductwork to provide an alarm if abnormal gaseous releases are detected. The plant vent
exhaust flow is monitcred for gaseous, particulate and iodine releases to the environment.
During containment purge, the exhaust air filtration units satisfy 10 CFR 50 Appendix I
guidelines (Reference 20) for offsite releases and m:ets 10 CFI'. 20 (Reference 21) allowable
effluent concentration limits when combined with gaseous releases from other sources.
During conditions of abnormal airborne radioactivity in the fuel handling area, auxiliary and/or
annex buildings, the filtration units provide filtered exhaust to minimize unfiltered offsite
releases.

The size of the containment air filtration system supply and exhaust air lines that penetrate
the containment pressure boundary is 26 inches in diameter. Each penetration includes an
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The common air intake plenum is located at the extreme south end of the annex building between ',
elevation 135' atxi 152'. This plenum supplies air for the radiologically controlled area ventilation i

system, the containment air filtration system, the nuclear island non-radioactive ventilation system, the !
annex / auxiliary building non-radioactive HVAC system and the health physics and hot machine shop !
HVAC system. The intake is not protected from tornado missiles. The containment air filtration {
system supply air handling units then f
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: FAX TO DIANE JACKSON ,

USNRC
December 27,1996

Suggested Agenda for Fire Protection Telecon
j
'Diane and Jeff,,

! IIere is a list of the Open items showing Action W in the NRC Status. I recommend that we go over !
;

them in the order shown as time permits. The ones we know Westinghouse still hv work to do are >

* listed last. Maybe we can end Tuesday's call with a focus on the outstanding items and a definitive

| path to resolution.
1

! -

| Item No. Recommended Comments !
2 Status

,

1919 Resolved COL item is in SSAR
!

'
1921 Resolved COL item is in SSAR !

!
1114 Action N Information is in SSAR. We have no other specific ),

information requests. |
P

3438 Action N RAI response was forwarded by NSD-NRC-964817 of |
9/10/%.

t

!3439 Action N RAI response was forwarded by NSD-NRC-%4817 of
9/10/%.

;

3440 Action N RAI response was forwarded by NSD-NRC-%-4817 of '

9/10/%. I

1996 Resolved This was discussed in meetings with NRC on fire protection i

and on fire protection PRA. J

317 Closed Same as 19%. ;

I1120 Action N Air supplies are discussed in SSAR.

1122 Action N Smoke Control is discussed m SSAR. Specific concerns are
covered in other open items.

1124 Action N Preoperational testing is discussed in SSAR.

3456 Action N RAI response was forwarded by NSD-NRC-%4834 of
10/4/%.

3457 Action N RAI response was forwarded by NSD-NRC-96-4834 of
10/4/96.

3458 Action N RAI response was forwarded by NSD-NRC-96-4834 of
10/4/96.
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| |
|- 3459 Action N RAI response was forwarded by NSD-NRC-%4834 of
| 10/4/%.
! !
! 3442 Action N RAI response was forwarded by NSD-NRC-%4834 of !

10/4/%. !
!

3460 Action N RAI response was forwarded by NSD-NRC-964839 of i

; 10/11/%.
,

i
I

| 3443 Action N RAI re:;ponse was forwarded by NSD-NRC-%4839 of j
l 10/11/%.

:

3444 Action N RAI response was forwarded by NSD-NRC-%4839 of !
10/11/%. ;

| 3445 Action N RAI response was forwarded by NSD-NRC-%4839 of
10/11/%.

j

3447 Action N RAI response was forwarded by NSD-NRC-%4839 of h
10/11/%.

;

3446 Action N RAI response was forwarded by NSD-NRC-96 4839 of
10/11/%.

3448 Action N RAI response was forwarded by NSD-NRC-%4839 of .

10/11/%. !

;

321 Action N New information is contained in SSAR !

|

312 Action N New information is contained in SSAR ;

;

310 Action N New information is contained in SSAR i
!

306 Action N DID response is in SSAR !
!

308 Action W Per previous meetings
:

309 Action W SSAR change required from previous meetings

323 Action W Per previous meetings

324 Closed Same as 323

314 Action W Investigate design per previous meetings

t

1
!
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9. Aaillary Systems

t-

.

Containment Recirculation Fan Coil Units

Each fan coil unit assembly consists of two separate but physically connected 50 percent
capacity fan coil units. Each fan coil unit assembly is comprised of a return air mixing
plenum section with a physical banier in the middle and three cooling coils attached to the
sides of each plenum section. The cooling coils are counterflow finned tubular type. The
cooling coils are rated and meet the performance requirements in accordance with

| ANSUARI 410 (Reference 12) and ASHRAE 33 (Reference 11).

The recirculation fans are vane axial upblast type, direct driven with a high efficiency wheel,
adjustable blades and an inlet bell. He fans are mounted vertically on top of the mixing air
plenum section. The fans are designed wi1 a non-overloading two-speed motor. The high
speed is used during normal operation and the low speed is used during high ambient air
density operating conditions such as the integrated leak rate testing. The fans are designed
and rated in accordance with ANSUAMCA 210 (Reference 4), ANSUAMCA 211
(Reference Si, and ANSUAMCA 300 (Reference 6). Fans are factory tested and rated for
performance in accordance with ANSUAMCA 210, ANSUAMCA 211 and ANSUAMCA 300.

Pressure Relief Damper

Pressure relief dampers relieve high pressure differential across the ductwork to protect the
equipment or components from possible damage resulting from abnormal containment pressure

transients. The pressure relief dampers are the weight loaded type. f'9 4 -38 )~T
TrnuT .

Ductwork and Accessories s/
Ductwork, accessories, and duct supports are constructed of galvanized steel and structurally
designed to accommodate fan shutoff pressures. The ductwork meets the design, testing and
construction requirements according to SM ACNA HVAC Duct Construction Standards - Metal

and Flexible. (Reference 17)

i
Baiancing and Backdraft Dampers |

Multiblade, balancing dampers are opposite-blade type. Backdraft dampers are provided to
,

prevent reverse flow through the standby fan while the redundant fan is operating. The !

backdraft dampers also allow start up of the standby fan while the redundant fan remains in
operation. The balancing and backdraft dampers are designed for the same differential
pressure as the duct section in which they are located and meet the performance requirements

I in according with ANSUAMCA 211 (Reference 5) and ANSUAMCA500 (Reference 14).

9.4.6.2.3 System Operation

Normal Plant Operation

During normal plant operation, one of the two 50 percent capacity fans in each fan coil umt
assembly draws air from the upper levels of the operating floor and delivers cooling air ;

Revision: 10
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The damper (s) will be placed in their standard design positions during final duct layout. They will be |
j located so that the entire containment ring duct can be relieved without damage. !
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9. Auxiliary Systems b

.. -

,

| Table 9.3.3-2 (Sheet 3 of 4)
I

l LOCAL SAMPLE POINT NOT IN TIIE PRIMARY SAMPLING SYSTEM
l (NORMAL PLANT OPERATIONS)
l Available
I Number Type of
1 Sample Point Name of Points Sample * Process Measurement I

,

|| 21. WLS chemical waste 1 Grab Tritium, gross radioactivity and identification and !
I tank concentration of principal radionuclide and alpha |
| emitters I

| 22. WSS spent resin 1 Grab Tritium, gross radioactivity and identification and
I tank Ciquid) concentration of principal radionuclide and alpha
l emitters\d i Co % out ib,cha+ m et n loc ( % ..G % 11 5 , D ie. Ils h

23. Skblowdown1 1 Grab Tritium, gross radioactivity and identification and |
| concentration of principal radionuclide and alpha j
i emitters

1 24. WWS turbine 2 Grab Tritium, gross radioactivity and identification and
I building drain tank concentration of principal radionucide and alpha
I emitters

| 25. CPS spent resin 1 Grab Tritium, gross radioactivity and identification and
I sluice line Oiquid) concentration of principal radionuclide and alpha
l emitters

| Gaseous Sample

26. VES MCR 2 Grab Air quality, orygen, carbon monoxide, carbon
emergency air dioxide, contaminants I

supply headers

27. WGS effluent 1 Continuous Radiation monitor (See Section 11.5, Table 11.5-1)
discharge to
environment

i
28. WGS inlet 1 Continuous Oxygen, hydrogen, moisture |

29. WGS carbon bed 1 Continuous Hydrogen |
vault

30. WGS delay bed 2 Grab Moisture, noble gases, iodine, particulates, tritium
outlets MV02A, B

31. Condenser air 1 Grab Iodine, noble gases, tritium
removal system *)

32. Gland seal system *) 1 Grab Iodine, noble gases, tritiuta

Revision: 8
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9. Auxillary Systemso

-
,

i
)

9.4.2.2.1 General Description 6 ctr,s

/ 9.4.2.2.1.1 General Area HVAC Subsystem %
i

The general area HVAC' subsystem serves personnel areas in the annex building outside the |

security area. Thyeneral area HVAC subsystem consists of two 50 percent capacity supply
air handling upts, a humidifier, a ducted supply and retum air system, diffusers and registers,
:xhaust fan, automatic controls, and accessories. The air handling units are located on the low
roof of the annex building at elevation 117'-6". The units discharge into a ducted supply
distribution system which is routed through the building to provide air into the various rooms

,

and areas served via registers. An electric heating coil is provided in the branch supply duct j
to the men's and women's change rooms for tempering the supply air. !

A humidifier is provided in the system to provide a minimum space relative humidity of
'

35 percent.
s

Air from the men's and women's locker, toilet, and shower facilities in the annex building is
exhausted directly to atmosphere by an exhaust fan: Room air from the remaining areas
served is recirculated back to the air handling unit via a ceiling retum plenum and a retum
duct system. Outside make-up air is added to the retum air stream at the air handling units
to replace air exhausted from toilets and showers in the area served. !

- 9.4.2.2.1.2 Switchgear Room HVAC Subsystem

'Ihe switchgear room HVAC subsystem serves electrical switchgear rooms in the annex
building. The switchgear room HVAC system consists of two 100 percent capacity air
handling units, a ducted supply and retum air system, and automatic controls and accessories.

The air handling units are located in the north air handling equipment room in the annex
building at elevation 135'-3". The air handling units discharge into a common duct
distribution system that is routed through the building to the rooms served. Air is returned
to the air handling units from the rooms served by a return duct system.

/ 9.4.2.2.1.3 Equipment Room HVAC Subsystem

The equipment room HVAC subsystem serves electrical and mechanical equipment rooms in
the annex and auxiliary buildings. This subsystem also serves the security area offices and
the central alarm station in the annex building. The equipment room HVAC system consists
of two 100 percent capacity air handling units, two battery room exhaust fans, a toilet exhaust
fan, a ducted supply and retum air system, and automatic controls and accessories.

The air handling units are located in the north air handling equipment room in the annex
building at elevation 135'-3". The air handling units discharge into a common duct
distribution system that is routed through the buildings to the various areas served. Air is
retumed to the air handling units from the rooms served (except the battery rooms and rest-

rooms) by a retum duct system. Electric reheat coils are provided in the ductwork to areas

Revision: 9
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9. Auxilis ry Systems,

. .

requiring close temperature control such as the security area offices and the central alarm
station. Hot water unit heaters are provided in the north air handling equipment room to
maintain the area above 50*F.

A humidifier is provided in the branch duct to the security areas to provide a minimum space
relative humidity of 35 percent.

Each non-Class IE battery room is provided with an individual exhaust system to prevent the
buildup of hydrogen gas in the room. Each exhaust system consists of an exhaust fan, an
exhaust air duct and gravity back draft damper located in the fan discharge. Air supplied to
the battery rooms by the air handling units it exhausted to atmosphere. Air from the rest
rooms is exhausted to atmosphere by a separate exhaust fan.

9.4.2.2.1.4 MSIV Compartment HVAC Subsystem-

'Phe main steam isolation valve compartment HVAC subsystem serves the two main steam
isolation valve compartments in the auxiliary building that contain the main steam and
feedwater lines routed between the containment and the turbine buildirg. Each compartment
is provided with separate heating and cooling equi ment.

o I u6. 3300sc}^ et.h
The main steam isolation valve co partment HVAC subsystem consists of two 100 percent
capacity supply air handling units with ducted supply air distribution, automatic controls, and
accessories for each main steam isolation valve compartment.

The air handling units are located directly within the space served. One unit in each
compartment normally operates to maintain the temperature of the compartment. He air

'

handling units can be connected to the standby power system, for investment protection, in
the event of loss of the plant ac electrical system.

' 9.4.2.2.1.5 Mechanical Equipment Areas HVAC Subsystem

he mechanical equipment areas HVAC subsystem serves the demineralized water
deoxygenating room, boric acid batching / transfer rooms, and air handling equipment r ms

g[esaw tL s p y s op > M gzo6af le*J , M/'edd b8in the south end of the annex buildin 2*
l ,a

,

The mechanical quipment areas HVAC subsystem consists of two 50 percent capacity air ;

handling units, a dacted supply and retum air system, automatic controls, and accessories.

He air handling units are located in the lower south air handling unit equipment room on
elevation 135'-3" of the ar.nex building.

-

9.4.2.2.1.6 Valw/ Piping Penetration Room HVAC System

De valve / piping penetration room HVAC subsystem serves the valve / piping penetration room
on elevation 100'-0" of the auxiliary building. The valve / piping penetration room HVAC-

Revision: 9
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9, Auxiliary Systems # i
'<

h
,

'
subsystem consists of two 100 percent capacity air handling units a return air duct system,

,A 3 g g , M yo dautomatic controls and accessories.'

..a;

De air handling units are located directly within the space served.
:

9,4.2.2.2 Component Description

De annex / auxiliary buildings HVAC system is comprised of the following major components.
I These components are located in buildings on the Seismic Category I Nuclear Island or in the
I annex building. The seismic design classification, safety classification and principal'

I construction code for Class A, B, C, or D components are listed in Section 3.2. Tables 9.4.2-
1 and 9.4.2-2 provide the design parameters for major defense-in-depth components of the4

system.

Air Handling Units
s

Air handling units with integral supply and return / exhaust fans are utilized in the equipment
room HVAC subsystem, switchgear room HVAC subsystem, and the mechanical equipment
areas HVAC subsystem. Each air handling unit consists of a return / exhaust 'an, a
return / exhaust air plenum, a low efficiency filter bank, a high efficiency filter bank, a hot ;

,

water heating coil with integral face / bypass damper, a chilled water cooling coil, and a supply '

air fan.

Supply Air Handling Units

Supply air handling units are utilized in the general area HVAC subsystem, main steam
,

isolation valve compartment HVAC subsystem, and the valve / piping penetration room HVAC |
subsystem. Each air handling unit consists of a low efficiency filter bank, a hot water heating |
coil, a chilled water cooling coil, and a supply fan. The general area HVAC subsystem air
handling unit also includes a high efficiency filter bank and has face and bypass dampers on
the heating coil.

: Supply and Exhaust Air Fans

The supply and exhaust fans are centrifugal type, single width single inlet (SWSI) or double
; width double inlet (DWDI), with high efficiency wheels and backward inclined blades to

] produce non-overloading horsepower characteristics. Air handling unit fans that have little
or no ductwork may utilize forward curved blades. The fans are designed and rated in4

] accordance with ANSI /AMCA 210 (Reference 4), ANSI /AMCA 211 (Reference 5), and
AMCA 300 (Reference 6). !

'

!

Low Emciency Filters and High Emciency Filters !

ne 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-

criteria. ,

Revision: 9
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1
'

Temperature
; ('F)
i Degasifier column . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 - 130. ... .

! RNS and CVS pump rooms (pumps not operating) . . . . . . . . . . . . . . 50 - I M.

| RNS and CVS pump rooms (pumps operating) . . . . . . . . . . . . . . . . . . . . 50 - 130
Containment purge exhaust filter rooms (fans not operating) . . . . . . . . . . . 50 - 104|

Containment purge exhaust filter rooms (fans operating) . . . . . . . . . . 50 - 130
Liquid radwaste tank rooms .. 50 - 130| .............. . .. .......

.. .... . .. . . . . . . . . . . . . 50 - 104Liquid radwaste pump rooms .
Spent resin equipment rooms . . . . . . . . . . . . . . . . . . . . . 50 - 130. ... ...

Radioactive pipe chases and valve rooms . . . . . . . . . . . . . . . . . . . . . . . 50 - 130

Occupied Areas

Fuel handling area . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 - %.......

. . . . . . . . . 73 - 78Radiation chemistry laboratory ......... . ....... .

Primary sample room . . . . . . . . . . . . . . . . . . . 73 - 78. .. . ..... ......

Security rooms 73 - 78.. ........ .... ............ ............

9.4.3.2 System Description

The radologically controlled area ventilation system consists of the following subsystems:
I

Auxiliary / annex building ventilation subsystem*

Fuel handling area ventilation subsystem=

Radiation chemistry laboratory ventilation subsystem |.

p c'>The defense in depth portion of the system is shown in Figure 9.4.3-1.

9.4.3.2.1 General Description 4t\ j0

Y |k '

/9.4.3.2.1.1 Auxiliary / Annex Building Ventilation Subsystem o

The auxiliary / annex building ventilation subsystem servey ologically controlled equipment,

piping and valve rooms, adjacent access and stag' g areas, and the radiation chemistry
laboratory ventilation subsystem. De auxiliary / ann building ventilation subsystem consists !

of two 50 percent capacity supply air handling uni a ducted supply and exhaust air system,
isolation dampers, diffusers and registers, exhaust fans, automatic controls and accessories.
De supply air handling units are located in the south air handling equipment room of the
annex building at elevation 158'-0". The units discharge into a ducted supply distribution
system which is routed through the radiologically controlled areas of the auxiliary and annex !

buildings. The supply and exhaust ducts have isolation dampers that close to isolate the |

| auxiliary and annex buildings from the outside environment when high atrborne radioactivity I

is detected in the exhaust air duct. The supply and exhaust ducts are configured so that two I

building zones may be independently isolated. The annex building, adjacent auxiliary building
staging, equipment areas, and rooms served by the radiation chemistry laboratory ventilation

|
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(jv/9.4.3.2.1.2 Fuel Handling Area Vectilation Subsystem

ne fuel handling area ventilation subsystem serves the fuel handling area, rail car pay / filter
storage area, and the spent resin equipment and piping rooms. The fuel hanqling area
ventilation subsystem consists of two 50 percent capacity supply air handing unitr, a ducted
supply and exhaust air system, isolation dampers, diffusers, registers, exhaust fans, automatic
controls and accessories. The ventilation airflow capacity is designed to maintain
environmental conditions that support worker efficiency during fuel handling operations based
on a maximum wetbulb globe temperature of 80*F (96*F drybulb) as dermed by EPRI
NP-4453 (Reference 22). He supply air handling units are located in the south air handling
equipment room of the annex building at elevation 135'-3". The units discharge into a ducted
supply distribution system which is routed to the fuel handling and rail car bay / filter storage
areas of the auxiliary building. He supply and exhaust ducts are provided with isolation
dampers that close when high airbome radioactivity in the exhaust air or high pressure
differential with respect to the outside atrposphere is detected.

He exhaust air fans'are located m the upper radiologically controlled area ventilation system
equipment room at elevation 145'-9" of the auxiliary building. He supply and exhaust
ductwork is arranged to exhaust the spent fuel pool plume and to provide directional airflow
from the rail car bay / filter storage area into the spent resin equipment rooms. He exhaust
fans discharge the exhaust air into the plant vent for monitoring of offsite airborne
radiological releases.

The ventuation airflow dilutes potential airborne contamination to maintain the concentration
at the site boundary within 10 CFR 20 (Reference 21) allowable effluent concentration limits
and the internal room airbome concentrations within 10 CFR 20 occupational derived air
concentration (DAC) limits during normal plant operation.

/ .4.3.2.1.3 Radiation Chemistry Lab tratory Ventilation Subsystem9
f g A t O cose b cacA

|

ne radiation chemistry labodatory ventilation subsystem serves the radiation chemistry
laboratory, prim,ary sample room and auxiliary building security rooms. The radiation
chemistry laboratory ventilation subsystem consists of two 100 percent capacity supply air
handing units,/a ducted supply air system, a humidifier, diffusers, registers, automatic controls i

and accessories. The supply air handling units are located in the south air handling equipment
rcom of the annex building at elevation 158'-0". The supply air handling units are connected
to the auxiliary / annex building ventilation subsystem supply air duct to utilize preconditioned i

and prefdtered outdoor air. Supplemental filtration is provided by the radiation chemistry
laboratory ventilation subsystem for added cleanliness to support operation of sensitive
equipment. A humidifier is located in the common supply air ductwork downstream of the
supply air handling units. De radiation chemistry laboratory exhaust air is ducted to the
auxiliary / annex building ventilation subsystem exhaust fans. De ventilation airflow dilutes
room internal airborne radioactivity concentrations within 10 CFR 20 occupational derived air

concentration (DAC) limits.
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I

Provide for radiation monitoring of exhaust air prior to release to the environment*

Maintain the radwaste building at a negative pressure with respect to ambient to prevent=

unmonitored releases from the radwaste buildmg !
I

I

The system maintains the following temperature based on maximum and minimum normal ;

outdoor air temperature conditions shown below in Chapter 2, Table 2-1: |

Room or Area Temperatures
(*F)

Processing areas and storage areas 50-105 |..... .. .... .... ..

; Mechanical and electrical equipment rooms . . . . . . . . . . 50- 105.. . . .

v.4.8.2 System Description j

/ 9.4.8.2.1 deneral Description |

The radwaste building HVAC system is a once-through ventilation system that consists of two j
integrated subsystems: the radwaste building supply air system and the radwaste building |
exhaust air system. 'Ihe systems operate in conjunction with each other to maintain
temperatures in the areas served while controlling air flow paths and building negative

j) J._f 9ocond'" **gpressure.

The supply air system consists of two 50 percent capacity air handling units [with a ducted air
!

distribution system, automatic controls, and accessories. He air handling units are located ;

in an electrical / mechanical equipment room on elevation 100'-0" on the southwest side of the
'

building. Each unit draws 100 percent outdoor air through individual louvered outdoor air
intakes. The two units discharge into a ec.nmon duct distribution system which is routed
through the building. Branch connections from the main duct supply air through registers into
the various areas served.

The exhaust air system consists of two 50 percent capacity exhaust centrifugal fans | an
exhaust air duct collection system, and automatic controls and accessories. The airflow rates
are hahed to maintain a constant exhaust design air flow through the fans. The exhaust
fans are located in an equipment room on Elevation 100'-0" in the northwest comer of the
radwaste building.

De exhaust fans discharge to a common duct which is routed to the plant vent. A radiation
monitor records activity in the discharge duct and activates an alarm in the main control room
when exces; activity in the effluent discharge is detected. The radiation monitoring system
is describen in Section 11.5.

The exhaust air collection duct inside the radwaste building exhausts air from ereas and rooms.

where low levels of airbome contamination may be present. Exhaust connection points are
'

*

provided to allow the direct exhaust of equipment located on the mobile systems. Where
potential for significant airbome release exists, mobile systems include HEPA filtration. Back

Revision: 9
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9.4.9.2 System Description |

|
| De turbine building ventilation system consists of the following subsystems: 1

i

| General area heating and ventilation*

I Electrical equipment and personnel work area HVAC I.

I Local area heating and ventilation.

|

| Lube oil reservoir room ventilation-

I !

l Clean and dirty tube oil storage room ventilation '
4

l Auxiliary boiler room ventilation-

1 8

| Fire pump rooms heating and ventilation-

I i

1 Toilet area ventilation |-

|

| 9.4.9.2.1 General Description

|, 9.4.9.2.1.1 General Area IIcating and Ventilation

Most of the turbine building is supplied by the general area ventilation and heating subsystem. j

l Air is exhausted from the turbine building to the atmosphere by rc,of exhaust ventilators. The ;

I roof exhaust ventilators pull in outside air through wall louvers located at elevations 100'-0",
1 117'-6", and 135'-3". Wall louvers are located at the operating deck to provide additional air

during plant outage operations. The general area heating subsystem uses hot water unit
heaters to provide local heating throughout the turbine building. During heating operation,
the general area ventilation system is not operated.

I 9.4.9.2.1.2 Electrical Equipment and Personnel Work Area HVAC
l

| The electrical equipment and personnel work area air conditioning subsystem serves electrical
I equipment areas (switchgear rooms, the electrical equipment room and the feedwater pump
| variable frequency drive power converter room) and personnel work areas (secondary
i sampling laboratory, of0ce space at elevation 149'-0" and elevation 171'-0"). This subsystem
I is subdivided into two independent HVAC systems, one serving the electrical equipment amas
I and one serving the personnel work areas. . mtA* nyl [. .f H a b f* -c' ''y
| C ir. {e , o W /fo W5c 0
l The electrical equipment HVAC system consists of two 50 percent capacity air handling unitt
I a ducted supply and return air system, automatic controls, and accessories. He air handling
i units are located on elevation 149'.0" of the turbine building. The temperature of the rooms

| 1- is maintained by thermostats which control the chilled water control valves for cooling and
|

|
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V
the integral face / bypass dampers for heating. Outside air is mixed with recirculated air to j@c?#h!

'

maintain a positive pressure. A

De personnel work area HVAC system consists of two 50 percent capacity air handling units [<

a ducted supply and retum air system, automatic controls, and accessories. The air handling
units are located on elevation 149'-0" of the turbine building. The temperature of the rooms
is maintained by thermostats which control the chilled water control valves for cooling and
the integral face / bypass dampers for heating. Electric reheat coils are provided in the
ductwork to each room to maintain close temperature control. Outside air is mixed with
recirculated air to maintain a positive pressure.

/ 9.4.9.2.1.3 Local Area Heating and Ventilation

The lube oil reservoir room, clean and dirty tube oil storage room, toilet areas (facilities), and
secondary sampling laboratory fume hood have centrifugal exhaust fans to remove flammable
vapors, odors, or chemical fumes as required.

The auxiliary boiler room, diesel driven fire pump room, and motor driven fue pump rooms ;

have exhaust ventilators to remove heat generated by the boiler equipment and fire pumps.
Air is pulled from the general area of the turbine building through wall fire damper openings ;

in the rooms and is exhausted outside of the turbine building to the atmosphere. Fach fire 1

pump room is heated by a hot water unit heater to provide freeze protection for the fire
pumps. Hot water heating is not provided in the auxiliary boiler room, however, air is pulled
from the general area of the turbine building to control space temperature in the boiler room.

i

9.4.9.2.2 Component Description j

The turbine building ventilation system is comprised of the following major components.
| These components are located in the non-seismic turbine building.

HVAC Air Handling Units

Each air handling unit is a horizontal draw-through cabinet type consisting of a mixing box |
section, low effsciency filter, high efficiency filter, integral face / bypass damper, hot water I

heating coil, chilled water cooling coil. The electrical equipment room air handling units |
include a return air fan and = c".ns: fan. The personnel area air handling units include a j

b *

supply air fan. sg
Exhaust Ventilators

The turbine building roof exhaust ventilators are hooded, direct driven, propeller type with
pneumatic operated backdraft damper. Ventilators in the auxiliary boiler room and fire pump |

room are smaller, two-speed, propeller type with pneumatically actuated backdraft dampers.
Ventilators in the lube oil rooms and restrooms are centrifugal type. 1

.
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9.4.11.1.2 Power Generation Design Basis

I ne health physics and hot machine shop HVAC system provides the following functions:

I Provides conditioned air to work areas to maintain acceptable temperatures for equipment
=

and personnel working in the areas
|

I Provides air movement from clean to potentially contaminated areas to minimize the*

jspread of airborne contaminants

| Collects the vented discharges from potentially contaminated equipment in the area
*

| Provides for exhaust from welding booths, grinders and other miscelleneous equipment
*

located in the hot machine shop

I Provides for radiation monitoring of exhaust air prior to release to the environment I
*

i Maintains the access control area and hot machine shop at a slight negative pressure with
=

respect to outdoors and the clean areas of the annex building to prevent unmonitored
i

releases of radioactive contaminants '

I Provides humidification to maintain a minimum of 35 percent relative humidity*

i

l ne system maintains the following temperatures based on maximum and minimum normal
I outside air temperature conditions shown in Chapter 2, Table 2-1:
1

1 Room or Area Temperatures
I

(*F)
i Health physics area . . . . . 73-78 |

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

| Hot machine shop . . . . . 65-85....... ........... . .... . ......

|
9.4.11.2 System Description

I
i

! -9.4.11.2.1 General Description

The heahh physics and hot machine shop HVAC system is a once-through ventilation system
I consisting of two integrated subsystems: a supply air system and an exhaust air system. The

systems operate in conjunction with each other to satisfy the functional requirements of
maintaining temperatures in the areas served while controlling air flow paths and area negative
pressure.

% p A + ploco 4 e..(
| He supply air system consists of two 100 percent capacity air handlin with a ducted
I air distribution system and automatic controls. The air handling units are located in the lower
I south air handling equipment room on elevation 135'-3" of the annex building. The units
I draw 100 percent outdoor air through a louvered outdoor air intake plenum and discharge into
I a duct distribution system which is routed to the health physics and machine shop areas.
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l Table 9.4.21
!

COMPONENT DATA -
1 ANNEX /AUXILIAl'.Y BUILDINGS NONRADIOACTIVE IIVAC SYSTEM
i i

l Switchgear Room IIVAC Subsystem
I (Nominal Values) !

)
Air llandling Units

Quantity . . . .... 2............. ......... . ..... .. ... .. .. ....
,

System capacity per unit (%) . . . .. ... ... ....................... 100 (
i

l Supply Fan Requirements

Type.,...... . Centrifugal...... . . . . .. . .. .. . ...... ..

| Design airflow (scfm) . . . . 31,000.. . ..... . ... .. .. .. . ...... ...

1 Static
. 6.5

)Z e.% pressure (in. wt) . . . . ./2ap, <.mh
..... ... ....... .. .. .. . . . .

/s4 d FLs '

Type.... . . . . Centrifugal........... ...... . .... . ... . . . .. .....

| Design airflow (scfm) . . . . . . 31,000... ....... . ... ...... ... .... ..

| Static pressure (in. wg) . . 3.0. ......... . .. ........ .......... .. ....

i

.

)

|

|

|

e
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W ACTUAL SEP 19 SEP 23 CCT 3 CCT 10 OCT 17 CCT 24 CCT 31 GCOV 7 NOV 14 fCOV 21 PKP5 27 DEC 5 DEC 12 CIC 19 DEC 26 JAM 2 JAM 9 JM416 JAN 23
12/1995
CFMP 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0
OMP2 0 0 2 2 2 2 2 2 2 2 2 2 2 2

31 0 0 0 0 0 0 0 0 0 0 0 0 5 0
32 2 2 2 2 9 9 9 9 9 9 9 9 3 13
33 0 0 0 0 0 0 0 0 0 0 0 0 0 0
34 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 0 0 0 0 0 0 0 0 0 0 0 0 0 0

361 0 0 0 0 0 0 0 0 0 0 0 0 0 0
362 3 3 3 3 3 3 1 1 1 1 0 0 0 0
363 7 7 3 7 8 8 8 3 3 3 3 3 3 3

37 6 6 4 4 4 4 4 3 3 3 4 4 4 4
382 2 2 4 4 4 4 4 4 4 4 4 4 4 4
383 9 12 16 16 16 16 16 16 16 16 16 16 16 16
384 6 11 11 11 11 11 11 11 11 11 12 12 12 12
385 12 12 12 12 12 12 12 12 12 12 7 7 7 7

3A &3F 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CH 42 0 8 8 8 8 8 8 8 8 8 8 8 3 3
39 12 12 13 13 9 27 21 21 21 21 21 21 21 21

3 10 3 3 3 3 0 2 2 0 1 0 1 0 1 0
3 11 0 6 6 6 6 6 6 6 8 6 6 6 6 6
3 12 2 2 7 7 7 7 5 3 1 2 1 2 2 2

CHAP 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CHAP 5 0 1 0 0 0 0 0 0 0 0 3 3 3 3

61 0 0 0 0 0 0 0 0 0 0 0 0 0 0
62 4 7 6 7 2 2 2 2 2 2 2 2 2 2
63 1 1 1 1 0 0 0 0 0 0 0 0 0 0
64 4 1 6 6 5 5 1 1 1 1 1 1 1 1

65 0 0 0 0 0 0 0 0 0 0 0 0 0 0
66 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CHAPT 0 0 0 0 0 0 0 1 1 1 1 5 5 6
CHAP 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CHAP 9 27 24 16 16 9 3 3 6 6 5 5 5 6 4

CHAP 10 3 3 5 5 5 5 3 3 3 3 3 3 3 3
CIGP 11 1 1 1 1 1 1 1 1 0 0 0 0 0 0
CHAP 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OOP 13 6 4 4 4 4 4 3 3 3 3 1 2 2 2
CHAP 14 0 0 0 1 0 0 0 0 0 0 0 0 0 0
CHAP 15 23 22 31 27 24 24 25 24 37 37 38 39 38 38

16 1 0 1 1 1 0 0 0 0 0 0 0 0 1 1

16 2 7 7 8 8 2 1 1 1 1 1 1 1 1 1

CHAP 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CHAP 18 42 42 42 42 16 16 8 8 8 8 8 3 3 3
LEVEL 1 67 44 60 60 GC, 60 37 37 37 38 22 22 22 22

LEVEL 2/3 33 100 100 100 100 100 100 89 80 80 80 75 98 98
CHAP 19 57 0 2 2 2 2 1 4 4 4 4 4 4 4
CHAP 20 1 1 1 1 1 1 1 1 1 1 1 2 2 2

SSARREV 3 3 5 5 14 13 23 27 27 27 30 30 40 40
TM UNC 0 1 1 1 1 1 1 1 1 1 1 1 1 1

RTNSS 6 8 6 6 8 9 10 10 10 10 10 9 15 15
FCSfHA 19 0 0 0 0 0 0 0 0 1 1 1 1 1

ITAAC 18 18 18 18 18 19 18 18 18 18 2 6 9 9
TEST PRG 52 50 48 48 48 47 48 55 30 29 31 30 30 30
NOTRUMD 53 53 53 53 53 53 38 38 39 39 39 39 39 39
LC7TRAN O 1 1 1 2 2 2 2 3 3 3 3 3 3

WCIT 8 8 8 8 8 8 8 5 5 2 1 0 0 0
H&MT 13 13 13 13 20 20 20 20 20

LST 4 4 4 4 4 4 4 4 4
SQLING 12 12 12 12 12 12 12 12 12

W&MT 7 7 7 7 0 0 0 0 0
WATER 3 3 3 3 3 3 3 3 3

tNGOTHIC 105 105 93 76 77 35 35 31 31 30 30 164 164 163
EYISSUES 33 45
UNASSIGN 5 12 9 8 -2 4 -12 -14 -3 -4 -5 -4 -10 16.

WA TOTAL 610 605 621 605 558 563 505 492 482 477 446 582 644 652 0 0 0 0 0

.

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



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

N ACTUAL SEP 19 SEP 26 OCT3 OCT to OCT 17 OCT 24 OCT 31 NOV7 NOV 14 NOV 21 NOV 27 CEC 5 DEC 12 DEC 19 DEC 26 JAN 2 JAN 9 #,N 16 #N 23
12/1986
CHAP 1 8 8 9 8 8 8 8 8 8 8 8 8 8 8
CHAP 2 6 10 10 10 10 10 10 to 10 10 10 10 10 10

31 0 0 0 0 0 0 0 0 0 0 0 0 0
32 3 3 3 3 10 10 10 10 10 10 to 10 4 4

*
33 0 0 0 0 0 0 0 0 0 0 0 0 0 0
34 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 1 1 1 1 1 1 1 1 1 1 1 1 1 1

361 2 2 2 2 2 2 2 2 2 2 2 2 2 1

362 4 6 4 4 4 4 4 4 4 4 4 4 4 0
"

363 10 21 21 21 22 22 20 16 16 16 15 15 15 20
37 14 14 14 14 14 14 14 14 14 14 14 14 14 12

382 8 12 12 12 12 12 12 12 12 12 11 11 11 8
383 15 22 22 22 22 22 22 22 22 22 22 22 22 22 i

384 12 18 18 18 1P 18 18 18 18 18 14 14 14 13
385 18 18 18 18 18 18 18 18 18 18 18 17 17 11

3A &3F 0 0 0 0 0 0 0 0 0 0 C D 0 0
i CH 42 0 10 10 10 to 10 10 10 10 10 10 10 to 10

'' 39 42 41 42 42 39 38 33 33 33 33 33 33 33 32
'

3 10 7 7 7 7 5 7 7 7 5 5 7 7 5 7

3 11 4 23 23 23 23 23 23 23 21 21 18 13 13 22 [
3 12 13 13 13 13 13 13 13 9 13 13 13 8 10 13

CHAP 4 2 2 2 2 2 1 1 1 1 1 1 1 1 1

CHAPS 30 28 27 27 27 27 27 27 27 28 23 21 20 20 t

61 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ;

62 59 67 67 68 67 67 67 67 67 66 67 67 67 67
63 5 9 9 9 9 9 9 9 9 9 9 9 9 9
64 12 11 18 16 15 15 14 14 14 14 14 14 14 14 |

65 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i

66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '
'

CHAP 7 19 16 15 15 15 15 15 16 16 16 16 8 6 6
CHAP 8 11 9 9 9 9 9 9 9 9 9 9 9 9 9 i

'
CHAP 9 162 164 151 161 161 161 162 163 163 163 164 163 166 164

CHAP 10 33 32 31 31 31 31 31 31 31 31 31 24 24 24
CHAP 11 46 46 46 46 46 46 46 46 46 46 45 46 46 46
CHAP 12 2 2 2 2 2 2 2 2 2 2 2 2 2 2 i

CHAP 13 35 35 35 35 35 35 34 34 34 34 30 31 31 31
CHAP 14 74 82 82 82 82 82 82 82 82 82 82 82 82 82 <

CHAP 15 213 224 e27 227 225 225 726 226 181 181 184 184 182 184
16 1 41 102 102 102 102 101 101 101 100 100 103 100 100 100 ,

16 2 1 1 2 1 1 1 1 1 1 1 1 1 1 1 i

CHAP 17 5 5 5 5 5 5 5 5 5 5 5 5 5 5
CHAP 18 42 48 48 48 48 48 48 48 48 48 48 47 47 46
LEWL 1 134 44 60 60 60 60 60 80 60 61 61 61 61 61

LEVEL 2/3 137 100 100 100 100 100 101 101 101 101 101 101 123 123
CHAP 19 145 262 264 264 264 264 263 253 252 252 253 252 252 251
CHAP 20 116 117 117 117 117 117 117 117 117 117 117 107 107 107 i

SSARREV 3 2 4 4 13 12 22 26 26 26 28 30 40 40 f

T/H UNC 0 1 1 1 1 1 1 1 1 1 1 1 1 1

RTNSS 8 10 9 9 11 11 12 13 13 13 13 13 18 18
FCS PRA 37 0 0 0 0 0 0 0 0 1 1 1 1 1 ,

ITAAC 11 11 11 11 7 11 11 11 11 11 12 18 18 18 !

TEST PRG 322 322 323 323 323 321 143 141 -127 127 127 127 120 129
NOTRUMP 53 53 53 53 53 53 53 53 54 54 54 54 54 53

';

LCFTRAN 5 5 5 5 6 6 6 6 7 7 8 8 8 8
WCfT 8 8 8 8 8 8 8 8 8 8 8 8 8 10 !

H&MT 13 13 13 13 21 21 21 21 21 i
LST 4 4 4 4 4 4 4 4 4 ;

SC711NG 13 13 13 13 13 13 13 13 13
W&MT 8 8 8 8 0 0 0 0 0 L

WATER 4 4 4 4 4 4 4 4 4
WGOTHIC 132 131 131 128 128 92 92 92 92 92 92 226 226 226

* , EYISSUES 33 45
1JNASSIGN 78 -21 -27 -23 -29 -39 -43 -36 -36 -36 -39 -32 -30 -55

,

NA TOTAL 2152 2161 2180 2178 2179 2175 1997 1991 1932 1932 1927 2034 2091 2087 0 0 0 0 0
.

.
t

+

4
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N [ ELTA SED 19 SEP 26 OCT 3 OCT 10 OCT 17 OCT 24 OCT 31 NOV7 NOV 14 NOV 21 NOV 27 DEC 5 DEC 12 DEC 19 C 23 JAN 2 #N9 JQN 16 E54 23
12f1W96
CHAP 1 8 8 9 8 8 8 8 8 8 8 8 8 8 8 0 0 0 0 0
CHAP 2 0 4 6- 8 10 10 10 10 to 10 10 10 10 10 0 0 0 0 0

31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
32 0 1 2 3 10 10 10 10 10 10 10 10 2 2 -2 -2 -2 -2

) 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
34 0 0 0 0 0 0 0- 0 0 0 0 0 0 0 0 0 0 0 0
35 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0

361 2 2 2 2 2 2 2 2 2 2 2 2 2 1 0 0 0 0 0
352 0 2 0 0 0 0 0 0 0 0 1 2 3 0 0 0 0 0 0
363 0 11 14 0 1 1 -1 -2 1 4 6 9 12 20 0 0 0 0 0

37 0 0 7 14 14 14 14 14 14 14 14 14 14 12 0 0 0 0 0
382 4 0 0 0 0 0 0 0 0 0 2 5 8 8 0 0 0 .0 0
383 0 7 7 7 7 7 7 7 7 7 7 12 17 22 0 0 0 0 0
384 0 6 6 6 6 6 6 6 6 6 2 2 2 1 -12 -12 -12 -12 -12
385 0 0 0 0 0 0 0 0 0 0 0 -1 -1 -7 -18 -18 -18 -18 -18

3A &3r 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CH 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -10 -8 4 -4 -2
39 0 -1 -1 1 -4 -5 -10 -3 4 11 18 25 33 32 0 0 0 0 0

3 10 0 0 0 0 -2 0 0 0 -2 -2 1 2 1 4 -2 $ 0 0 0
3 11 0 19 21 23 23 23 23 23 21 21 18 13 13 22 0 0 0 0
3 12 13 13 13 13 13 13 13 9 13 13 13 8 10 13 0 0 0 0

CHAD 4 0 0 0 2 2 1 1 1 1 1 1 1 1 1 0 0 0 0
CHAP 5 30 28 27 27 27 27 27 27 27 26 23 21 20 20 0 0 0 0 0

61 3 3 3 3 3 3 3 3 3 3 3 3 3 3 0 0 0 0 0
62 0 8 8 9 8 8 8 8 8 7 8 8 8 6 -59 -59 -59 -59 -59
63 0 4 4 4 4 4 4 4 4 4 4 4 4 4 -5 -5 -5 -5 -4
64 0 -1 3 1 0 0 -1 -1 -1 -1 -1 -1 -1 -1 -15 -15 -15 -12 10
65 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0
66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CHAD 7 0 -3 5 15 15 15 15 16 16 16 16 8 6 6 0 0 0 0
CHAD 8 11 9 9 9 9 9 9 9 9 9 9 9 9 9 0 0 $ 0 0
CHAP 9 -5 53 106 161 161 161 162 163 163 163 164 163 166 164 0 0 h 0 0

CHAP 10 33 32 31 31 31 31 31 31 31 31 31 24 24 24 0 0 0 0
CHAP 11 46 46 46 46 46 46 46 46 46 46 45 46 46 46 0 0 0 0 0
CHAP 12 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0
CHAP 13 0 0 5 15 25 35 34 34 34 34 30 31 31 31 0 0 0 0 0
CHAP 14 0 8 8 8 8 8 22 34 46 58 70 82 82 82 0 0 0 0 0
CHAP 15 0 11 14 14 12 12 13 13 -47 -47 -44 -44 -46 -44 -228 -228 28 -228 -228

16 1 0 61 61 61 61 60 60 60 59 59 62 59 59 59 -35 -21 14 -7 0
16 2 0 0 0 -1 -1 -1 1 1 1 1 1 1 1 1 0 0 0 0 0

CHAP 17 5 5 5 5 5 5 5 5 5 5 5 5 5 5 0 0 0 0 0
CHAP 18 0 6 6 6 6 6 6 6 6 6 6 5 5 4 -35 -21

.

-60 -60
-7 0

LEW11 0 3 3 3 0 0 0 0 0 1 1 1 1 1 -60 40 4D
LEVEL 213 0 0 0 0 0 0 1 1 1 1 1 1 1 1 122 -122 -12% 122 -122

CHAP 19 -2 -4 -2 2 -2 -2 -3 -16 -17 -17 -16 -17 -17 -18 269 -269 -264 -269 -269
CHAP 20 0 1 1 1 1 1 1 1 1 1 1 -9 7 27 -60 40 0 04

SSARREV O -1 1 1 10 9 19 23 23 23 25 27 37 37 -3 -3 -3 -3 -3
T!H UNC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 -1

'

-10 -6 -4
-1 -1 -1

RTNSS O 2 1 1 3 2 3 4 4 4 4 4 4 4 -14 -14
FCS PRA 0 -37 -37 -37 0 0 0 0 0 0 0 0 0 0 -1 -1 1 -1 -1

ITAAC 0 0 0 0 -4 0 0 0 0 1 4 12 14 16 0 0 0 0 0
TEST FRG 0 0 1 1 1 -1 -179 -181 -180 -180 .180 -143 -100 -36 -110 55 0 0 0
NOTRUMP O O O O O O O O 1 1 1 1 1 0 -53 -53 -53 -53 -53
LOrTRAN -3 -3 -3 -3 -2 -2 -2 -2 -1 1 0 2 4 6 0 0 0 0 0

WC/T 8 8 8 8 8 -5 -5 -5 -5 12 -12 -12 -12 -10 -20 -20 -20 -20 -20
H&MT o 0 0 0 0 9 9 9 9 17 17 17 17 17 -3 -2 -1 0 0

LST 0 0 0 0 0 -8 -8 -8 -8 4 -8 -8 -8 -8 -12 12 -12 -12 -12
SCALING 0 0 0 0 0 6 6 6 6 13 13 13 13 13 0 0 0 0 0

AW&MT 0 0 0 0 0 5 5 5 5 -3 -3 -3 -3 -3 -3 -3 3 -3 -3
WATER -8 4 -8 -8 -8 -4 -4 -4 -4 -4 -4 -4 6 4 -10 -10 -10 -10 -10

WGOTHIC 0 -1 -1 -4 -4 -1 -1 -1 -1 -1 -1 -2 -2 -2 -177 -142 -110 -95 -85
0 . EYISSUES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -45 -45 -45 45 -45

UNASSIGN 78 -21 -27 -23 -29 -39 -43 -36 -36 -36 -39 -32 -30 -55 0 0 0 0 0

NO TOTAL 219 306 395 464 517 532 374 300 343 365 392 430 512 613 -1339 -1196 -1068 -1009 -978
,
-
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Winters, James

From: Winters, James :
To: Lindgren, Donald A.
Cc: Winters, James; Butler, John C.; Mcintyre, Brian A.
Subject: Changes to OITS i
Date: Friday, December 20,19961:21PM

,1

i

i have made the following changes to OITS to reflect our letter NSD-NRC-96-4917 of December 17,1996.
W Status has been changed to " Closed" for all items in the letter.
NRC Status has been changed to "Cfrm-N" for those responses with SSAR revisions associated with them, e.g.
801,802,805,807,809,1727,1730,1742,1745,1747,1749,1760, RAI 952.99 and RAI 952.96.
NRC Status has been changed to " Action N" for those responses with no SSAR revisions associated with them,
e.g.1716,1731, and 1753.

. I will fax this to Diane Jackson for her information.

Jim
x5290

|
,

k

Page 1
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FAX
S H E E T-

:

{ To: Ralph Landry

Subject: PRHR Heat Transfer Correlation
*

Date: December 17,1996

Pages: 17, including this cover sheet.

|
j COMMENTS:

Ralph,

Attached is a draft copy of what we will be sending you on the above subject. If you get a chance
to look at it, I'd appreciate any feedback you might have Wed. or Thurs. Will you be at ACRS
meeting? If not, Larry indicated we might be get together after the meeting on level swell.

i

: Thanks. !
|

j

1

<

j

j

.

.

I

From the desk of.

Earl H. Novendstern
Manager. Advanced and WER Plant Safety

Analysis
Westinghouse

PO Box 355i

A ttsburgh, PA 15235i

(412)374 4790
'

Fax: (412) 374-5744

a

.
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The analysis of the PRHR test data (WCAP-12980, revision 2) has indicated that the heat transfer
correlations used for the PRHR, which were given in the original LOFTRAN Code Applicability

'

Document, WCAP-14234, Appendix A, require modification. The table below summarizes the
original PRHR heat transfer correlations used and the new correlations to be used.

Table !
'

Region Original Heat Transfer New Heat Transfer
Correlation Used Correlation

'

i

; Forced Convection Inside of Petukhov-Popov Ditrus-Boelter
'

the PRHR tubes

Natural Convection Heat Ecken-Jackson McAdams
'

Transfer Outside of the PRHRs

Tubes

Boiling Heat Transfer Outside Exporent Type Based on Modified Rohsenow
of the PRHR Tubes Phare 1 PRHR Data<

;

The forced convection heat transfer on the inside of the PRHR tubes will use the Ditrus-Boelter'

j correlation. This correlation has been compared to the analyzed PRHR data as shown in Figure 9-3
! from the revised PRHR test analysis report (WCAP-12980, revision 2). The generally more accepted

] Ditrus-Boelter single-phase convective heat transfer correlation provides reasonable agreement with
the PRHR data, panicularly at higher Reynolds numbers. The comparisons presented in WCAP-
12980 indicate that the Ditrus-Boelter correlation is acceptable for calculating primary side PRHR heat<

; transfer.

!

j The natural convection heat transfer correlation used on the outside of the PRHR tubes, originally

| used in LOFTRAN, was the Ecken Jackson correlation. When comparisons of this correlation to the
PRHR test data were made (at the bottom of the tubes), this correlation was best-estimate to slightly

,

high relative to the data. The McAdams natural convection correlation was evaluated and found to
give a better fit to the test data as seen in Figures 9-4 and 9-5 from WCAP-12980 Revision 2. |
Therefore, LOFTRAN analyses will change from Ecken-Jackson to McAdams for the natural |

1

: convection heat transfer. It should be noted that for natural convection heat transfer in NOTRUMP ;

| and WCOBRA/ TRAC McAdams is used.
;

Based on the PRHR test data results presented in WCAP-12908 Revision 1, the boiling data was
j originally fitted to an equation where heat flux was an exponential function of AT using the following

form:

i4

q," = A ATs

heat flur.where q/ =

wall temperature minus saturation temperatureAT =

A&B= coefficients found from fits to Phase 1 PRHR test data

The steady state datg from Phase 1 and Phase 2 tests were used to fit a modification of the Rohsenow
nucleate boiling correlation. The Rohsenow correlation was selected since the Rohsenow parameters
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| are easy to calculate and do a good job of correlating nucleate boiling data and reflect the pressure
dependency of the IRWST. The nominal fit to the PRHR data is shown in Figure 9-20 along with the<

upper and lower 95th percentile fits to the data. For the upper 95th percentile, this line is defined
such that 95 percent of the data lie below this line. For the lower 95th percentile line, 95 percent of,

| the data lies above the line. In future LOFTRAN analyses, the nominal fit for the Rohsenow

| correlation will be used for nucleate boiling heat transfer.

Use of the nominal Rohsenow fit is consistent with the approach used for other heat transfer regimes<

i in the PRHR and in general with heat transfer models used elsewhere in plant safety analyses. Use of
: nominal, rather than the upper or lower 95th percentile of the correlation, is appropriate since
i adequate conservatism in the safety analysis is maintained by using many other independent

conservative input assumptions used in the safety analysis. The analyses use a bounding approach
: where many of the plant parameters are assumed to be at the worst case upper or lower bound values

!

The safety analyses assumes maximum uncertainties on initial conditions such as RCS flow, RCS '.

{ temperature, RCS pressure, pressurizer water volume and steam generator inventory. Uncertainties {
i are also included in core neutron kinetics parameters, setpoints and actuation delays. For core decay

'

'

heat, the ANS 1979 + 2 sigma model is used. For the PRHR model, uncertainties are included on.

PRHR volumes, surface areas, flow resistances. IRWST initial temperature and actuation time delays..

,

I To quantify the sensitivity of the accident analyses to the uncertainty in the Rohsenow correlation. |
transients were run which used the upper 95 percentile line, the lower 95 percentile line and the
nominal fit lines. A plant cooldown transient and a heatup transient whid f.xercised the wide range

: of conditions expected in the PRHR were chosen The cooldown transient amlyzed was the
|

| inadvertent operation of the PRHR while at power. Operation of the PRHR a; power will result in
i forced flow through ihe PRHR with high inlet temperatures. His transient will have relatively high !
j heat fluxes and a higher proportion of the PRHR tube bundle will be in nucleate boiling. This |

transient will show the representative maximum overall deviation in heat transfer due to the |<

uncertainty in the Rohsenow boiling heat transfer correlation. |<

! l

| As a representative heatup transient, the loss of normal feedwater event was chosen. During this
;

; transient the PRHR is operated under forced flow conditions and under natural circulation flow
;

j conditions. During a loss of normal feedwater and similar loss of steam generator heat sink '

j transients, the PRHR provides the safety related means for long term core decay heat removal.
l

| Figures 1 through 4 show the results of the inadvertent operation of the PRHR while at power
analysis. Inadvertent operation of the PRHR at power causes an injection of relatively cold water into,

'

the reactor coolant system. His produces a reactivity insertion in the presence of a negative
j moderator temperature coefficient. Since the fluid in the PRHR heat exchanger is initially in
: equilibrium with the IRWST temperature, the initial flow out of the PRHR is significantly colder than
i the RCS fluid. Fouowing this initial insurge, the PRHR outlet temperature increases and is limited
j by the cooling capacity of the PRHR. As shown in Figure 3, around 12 seconds there is a large peak
j in core power due to the initial insurge of cold fluid from the PRHR. After the original fluid in the
; PRHR fluid is purged, the temperature of the fluid exiting the PRHR increases and core power

decreases to a value which is in equilibrium with the heat removal rate of the steam generators and
! the PRHR. For this event the peak core power achieved and the minimum DNBR are dependent on

i the initial volume of cold fluid in the PRHR and are independent of the magnitude of the PRHR heat
transfer. PRHR heat transfer capacity only affects the final equilibrium power. As shown in Figure

; 1, with the RCPs runmng and the reactor at power conditions, the PRHR removes approximately
. 10% of rated plant power. The deviation in overall PRHR heat removal capacity due to the
j uncertainty in the Rohsenow nucleate boiling correlation is less than i0.7% of plant rated power.

I
1
i

I
-. - . , . . ,. - .-. -_ __ .-.
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Figures 5 through 8 show the results of a complete loss of normal feedwater analysis using the upper
95 percentile line, the lower 95 percentile line and the nominal fit lines for the Rohsenow correlation.
The PRHR total heat flux is shown in Figure 5. The reactor coolant pumps are running until just
after 1000 seconds. While the RCPs are running, PRHR heat transfer is - 6 % of rated plant power.,

After the reactor coolant pumps are tripped, PRHR heat transfer drops to - 1% of rated plant power.4

During the period where pumps are running the, uncenainty in the boiling heat transfer coefficient3

causes a total deviation of less than i0.5% of rated plant power. After the RCPs trip the difference
in overall PRHR heat transfer is negligible. From Figure 6. the deviation in peak pressurizer water'

volume is +67 ft' to -42 ft . The peak pressurizer water volume occurs in all of the three cases at8''

least 5 hours after the stan of the transient. Figure 7 shows that there is no increase in peak RCS
pressure due to the correlation uncenainty.;

| The use of the nominal fit for the Rohsenow boiling correlation is consistent with the other heat
transfet regime correlations used and other conservative assumptions used in the analysis bot.nd the
correlation uncenainty.

In conclusion the uncertainty in the boiling heat transfer correlation has small ( negligible impact on
the results of the accident analysis and no impact on the licensing basis conclusions of the accident
analyses. Westinghouse believes the application of the correlations are sufficiently conservative to
address the data scatter observed in the tests and intends to utilize nominal values of the PRHR heat
transfer correlations for the final Chapter 15 SAR analyses.

.

.

|

|

|
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AP600 Inadavertent PRHR Actuotion at HFP
Rohsenow with lower 95th percentile fit

----Rohsenow with nominal fit
Rohsenow with upper 95th percentile fit----
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AP600 Inadavertent PRHR Actuation at HFP
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AP600 Inadavertent PRHR Actuation at HFP
Rohsenow with lower 95th percentile fit

----Rohsenow with nominal fit
Rohsenow with upper 95th percentile fit----
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AP600 Loss of Normal Feedwater i
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AP600 Loss of Normal Feedwater
Rohawnow with lower 95th percentile fit
Rohesnow with nominal fit----

----Rohesnow with upper 95th percentile fit
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Jim Bongarra,

As promised during our conference call on Tuesday (December 17,1996), attached is a draft of the
Tier 1 material for * Task Acalysis". Also included in the shell for the other 3 ITAACs (element 6,7,
and 10). ' Ibis draft has been reviewed and approved by our management review team for ITAACs.
Please review and comment on the draft material for Task Analysis. We believe that this response is
consistent with the response that we discussed during our conference call Please let us know as soon
as possible whether this draft of the Task Analysis TTAAC is acceptable.

*Ibank You,
Steve Kerch ;

412-374 5104 )
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Tier 1 Certified Design Material j

HUMAN FACTORS ENGINEERING 9
"

Revision: 3 '

..

Effective: 05/31/96 |

|

3.2 Iluman Factors Engineering
i

Design Description

The AP600 human-system interface (llSI) will be developed and evaluated based upon a human I

factors engineering (IIFE) program and shall reflect human factors principles. The HS1 scope applies
to the main control room (MCR) and the remote shutdown room (RSR). The HSI scope provides the
displays, controls, procedures, and alarms required for normal, abnormal and emergency plant
operations. Implementation of the HFE program involves the completion of the following human
factors engineering analyses and plans.

1. Task analysis is conducted in conformance with the task analysis implementation plan. Task
analysis identifies the information and control requirements for the operators to make plant

,

operating decisions and execute the tasks allocated to them. 1

2. Integration of human reliability analysis with the human factors engineering program (clement 6)
.

.

3. IISI design (element 7)
.

.

.

4. Human factors engineering verification and validation (clement 10)
Two parts:

a. Develop the verification and validation plan
b. Execute the plan and document the results

.

Includes the following five activities:
i) Task support verification
ii) HFE design verification

iii) Integrated system validation

iv) Issue resolution verification

v) Final plant HFE verification
.

.

.

Inspections, Tests, Analyses, and Acceptance Criterie

Table 3.2-1 specifies the inspections, tests, analyses, and associated acceptance criteria for the HFE
program.

3.2 1
W85tlligtiOUS8 mnapsocirTAACSVev3Vt0302.wpf:121996
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Tier 1 Certifi:d De:Ign Materi:1

HUMAN FACTORS ENGINEERINGM ; Revision: 3
Effective: 05/31/96

Table 3.21
Inspections, Tests, Analyses, and Acceptance Criteda for the HFE Prognim

Design Commitment Inspections, Test, Analyses Acceptance Criteda

1. Task analysis is conducted in An inspection of the task analysis i) A report exists and concludes that
conformance with the task analysis documentation will be pert' rmed. function based task analyses wereo

implementation plan, conducted in conformance with the task
analysis implementation plan and include
the following fundions:

reactivity control; control of RCS boron
concentration; control fuel and clad

temperature; control of RCS coolant
temperature, pressure, and inventory;
provide RCS flow; control main steam
pressure; control S/G inventory; control
main condenser pressure; control
containment pressure and temperature;
provide hydraulic control of main turbine;
primary and semndary boundary
corrosion control.

ii) A report exists and concludes that
operational sequence analyses (OSAs)
were osnducted in conformance with the
task analysis implementation plan. OS,u
performed indude the following:

- plant heatup and startup frorn post
refueling to 100% power;
- reactor trip, turbine trip, and safety
injection:
- natural circulation cooldown;

- loss of reactor or secondary coolant;
- post LOCA cooldown and
depressurization;
-isolate faulted steam generator;
- steam generator tube rupture;
- response to nuclear power generation -
A'IWS;
- loss of RCS inventory during shutdown;

loss of RNS during shutdown;
- failure to manually actuate ADS;
- failure to manually trip reactor via PMS,
via DAS;
- failure to recognize need for RCS
depressurization (SIDCA/ transient)
- ADS valve testing during mode 1

2. Integration of human reliability
analysis wiib IIFE . .

3. 1151 design

W W85tingh0USB00VTAACSVev3WO302wpf:121996
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i
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i Revision: 3
Effective: 05/31/96 0

l

4.a. A human factors venfication and
validation

)
l

|
:

|

|

i

i

f

1,

t

3.23
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The Role of Lone-term Recirculation in the PRA

Long-tenn recirculation is the final cooling phase that occurs for:.

all LOCA events-

- other loss of heat sink events that lose RCS inventory through the
pressurizer safety valves and actuate ADS,

Long-term recirculation will usually occur with the pumped RNS. The back-up to.

this is a natural circulation mode of cooling.

The frequency of long-term natural circulation is approximately 7.5E-4 / year (once.

every 1333 years). If the RNS is assumed not to exist (as assumed in the Focused

PRA), the frequency of the natural circulation mode is approximately 7.5E-3 / year ;

(once every 133 years).

I
;

I
|

)

l

l

i
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! Methodolony to Resolve Long-term Recirculation Issues for the PRA f
i
,

Analyses will be done to support the long-term recirculation success criteria for the*

PRA and to addres; T/H uncertainty concerns '

Cases to support the FRA and T/H Uncertainty Resolution will combine:*

s

Methodology of Chapter 15 Long-term Cooling (i.e., windows operation of I-

WCOBRA/ TRAC and conservative decay heat) j

- PRA scenarios with equipment failures based on risk significance

PRA cases will be sensitivities to the DBA cases with additional equipment failures f
-

The major equipment failures that are considered are:-

CMTs and accumulators-

ADS lines-

- Containment isolation

The following table summarizes the status of this equipment for the risk significant

success paths in the Focused PRA.

The case definition has not been finalized, but will focus on two sensitivities to.

DBA:

With containment isolation and less ADS open-

Without containment isolation and more ADS-4 open-

2



, .

High level Summary of Risk Significance of
Success Paths that go to long-term Recirculg \

Description Limiting Equipment h Focused Focused
PRA PRA CDF

Success increase (if

Cl CMTs ADS-4 ADS Recire Path it were core

and 1,2,3 Line Frequency damage)

Accums Uyear)

DBA Yes 4 3 All 2 6.8E-3 >100%.

Less All ADS-4 Yes 2 4 None 1 7.0E-4 >100%
Venting

3 ADS-4 Yes 3 3 None 1 1.5E-6 20 %Capacity

2 ADS-4 Yes 3 2 None 1 3.4E-7 4%

CI Failure No 3 4 None 1 3.4E-6 44 %

Notes:

1. All events that actuate ADS are considered in this table. This includes all LOCAs and other
initiating events that develop into a LOCA through the pressurizer safety valves.

2. The summation of all success paths that are not on this table would result in an increase of <l% of
the Focused PRA CDF and LRF if they were core damage rather than successful core cooling,

i

I
|

3
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AP600 Open Item Tracking System Database: Executive Summary Date: 12/16/96

Selectiott: [ item no] between 263 And 263 Sorted by item O
s

item DSER Section/ Title /Descriptum Resp nV) NRC ,

No. Branch Question Type Detail Status Engmeer Staus Status letter No. / Date am

233 NRR/Sii.B 94.1 MTG-OI Winters /BPC Clmed Resolved .

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

M9.4.1-3 (NUCLEAR ISLAND NON-RADIOACilVE VENTILATION SYSTEM) Venfy that the ductwtuk will te penodically visually examined and j
pressure tested to rnaintain poutive pressure with resped to the adjacent areas such that any unfiltered inleakages inside the MCRE will te less than the i

magnnirn al_lgablefor_ the anged design _ _ _ _ _ , _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ , _ _ _ _ .i

Ckwed per SSAR Rev. 3 section 9Al23. i

,The following are provided in response to item 7.a.(5) of NRC letter dated October 17,1996-
(1) SSAR was adequately revised ger i1/14/96 telecon tetween NRC and Westinghouw.
(2) Since Revision 3. a design change was processed to renove the inntiation of supplemental filtratum upon a enntainment isolatum signal The
supplemental arr filtration units are normally in the standby rnnde. The radizion monitors locmed in the MCR supply air duct prmide isolation signals to
initime the supplemental air filtration subsys'em on detection of high airbtwne radoactivity. The control interlot ks for initiation of the supplemental air
filtratton umts by containment isolation signals was for the purpow of prmidmg early potectron of MCR/TSC cperarm from gweential radmactisity
releases from containment. There is no significant advantage in retaining this feature relative to mentminng operator dows, since radiatam monnors at the
MCR supply air duct will provide alequate protection. Deleting the control interlocks thm provide initiatron of supplemental an filtration units by
containment isolmion signals simplifies the controlinterlock design without affectmg supplemental filtranon unit performance or plant safety.
(3) The AIVN) Technical Specifications inchade leak tightness requirements on the Main Control Ronm enveky This includes perkxhc check of the
VBS isolaten dampers. See TechSpec section 3.7.6. Action C and SR 3.7.61 in akhtion. the insenice Tesung portion of the SSAR addresses testing of
.the MCR envekgr. including the_VB_5 isolatum_ dampers _ See _SSA__R tab __le 3.9-17.___ _. _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Page: 1 Total Records: 1
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'* 4. Reactor
,

4.4.2.2.1 DNB Technology ,,,uld d

he primary DNB correlation used for the analysis of the AP600 fuel is the WRB-2

correlation./Aam<P-10444-P<J'rA (Reference 4) provides further details. TMs cved-2 mec IMWCA
sppIna n t a sA t atApuo n.ss,~s.

He WRB-2 DNB correlation was developed to take credit for the intermediate flow mixer
grid design. A limit of 1.17 is applicable for the WRB-2 correlation. De measured critical
heat flux plotted against predicted critical heat flux using the WRB 2 correlation is shown in

| WCAP-10444-P-A (Reference 4).
,

ne applicable range of parameters for the WRB-2 correlation is:

Pressure 1440 5 P s 2490 psia
Local mass velocity 0.9 s Gd10's 3.7 lb/ft -hr2

local quality -0.1 s Xw 5 0.3
, Ileat length, inlet to DNB location I, s 14 feet

Grid spacing 10 5 g ,5 26 inches
Equivalent hydraulic diameter 0.37 s D, s 0.51 inches
Equivalent heated hydraulic diameter 0.46 s D 5 0.59 inches

ne WRB-2 correlation was developed based on mixing vane data and, therefore, is only
applicable in the heated rod spans above the first mixing vane grid.

De W-3 DNB conelation, see Tong. L. S. (References 5 and 6),is used where the primary
DNB correlation is not applicable.

De W-3 correlation, which does not take credit for mixing vane grids, is used to calculate ;

DNBR values in the heated region below the first mixing vane gdd. In addition, the W 3
correlation is applied in the analysis of accident conditions where the system pressure is below
the range of the primary correlation. For system pressures in the range of 500 to 100 psia, i
the W-3 correlation limit is 1.45 (Reference 7). For system pressures greater than 1000 psia, i

the W-3 conelation limit is 1.30. De pressures associated with some of the steamline break l

statepoints are in the range of 300 to 500 psia. Using additional information, the W-3
correlation is shown to be applicable with these pressures and a correlation limit of 1.45.

]
i

A cold wall factor, described in WCAP-7695-L (Reference 8), is applied to the W-3 DNB
correlation to conservatively account for the presence of the unheated thimble surfaces. !

He approach for extending the DNB technology to methodologies that already have been
approved is discussed in Section 6.0 of Reference 9.

He loss of flow and locked rotor events have flow rates at the time of minimum DNBR that
are below the previously licensed lower limit of G = 0.9 x 10' lb/ft -hr for the WRB-2 !

2

correlation. DNB testing was conducted to provide data to extend the WRB-2 correlation to )
these lower flows. A multiplier to the WRB-2 correlation was developed based on this data,

Revision: 3

T Westinghouse 4.4-5 May 31,1995
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: Winters, James

From: Winters, James
To: Butler, John C.
Cc: Winters, James; Mcintyre, Brian A.

.
Subject: Change in NRC Status in OITS
Date: Monday, December 16,19961:35PM.

I changed the NRC Status for the following items in OITS to ' Action N"

items 3993,4114,4115 and 3449 based upon our letter NSD-NRC-96-4908, DCP/NRC0678 of December 10,,

1996.,

1

Items 1640 and 2414 based upon our letter NSD-NRC-96-4909, DCP/NRC0677 of December 10,1996.<

;
'

I will FAX this netmail to Diane Jackson for the record.

Thanks
Jim
x5290j

i

i
4

i

Page 22
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Winters, James

From: Winters, James
To: Butler, John C.
Cc: Hutchings, Donald; Winters, James; Lindgren, Donald A.; Mcintyre, Brian A.
Subject: Notes from NRC HVAC telecon
Date: Tuesday, December 17,199612:25PM

Here are my notes from this moming's (12/17/96) telecon with NRC (Jackson and Januck) on HVAC.

7.d.(1)- Action W- We need to list all systems in Table 3.2-3.

7.d.(2)- Action W- Revise Pressure Relief D9mper description to include functionality commitment.

7.e.(1) - Action W - revise 9.4.7.2.1, firs * paragraph, to include information requested in NRC's 10/17/96 letter.

7.e.(2)- Action W - Same as 7.d.(1), OITS# 285.

7.f.(1) - Action W - Same as 7.d.(1), OITS# 285.

OITS 293 - Action W - Confirm sections 11.2 & 11.4 include proper requirements for HEPA filters on mobile
equipment (1.140).

OITS 294 - Closed

OITS 295 - Closed

OITS 296 - Closed

7.f.(2) - Closed, part of 7.d.(1).

7.g.(1)- Action W- Same as 7.d.(1), OITS# 285.

7.h.(1) - Closed

7.h.(2)- (OITS 300)- Action W- revise 9.4.10.2.1.1 to describe the air intake louvers as being as high in the
building as possible.

7.l.(1)-(OITS 304)- Action W- Provide justification of deletion of HEPA filters.

7.l.(2) - (OITS 302) - Action W - Same as 7.d.(1), OITS# 285.
-(OITS 305)- Action W- include AHU capacities and filter efficiencies

Callif you have questions.

Jim
x5290

Page1
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6. Engineered Saf:ty Features

i
,

l6.4 Habitability Systerns
i
1

lhe habitability systems are a set of individual systems that collectively provide ti,e '

habitability functions for the plant. De systems that make up the habitability systems are the:

Nuclear island nonradioactive ventilation system (VBS).

Main control room emergency habitability system (VES) |.

Radiation monitoring system (RMS).

I Plant lighting system (ELS) .

.

When a source of ac power is available, the nuclear island nonradioactive ventilation
:

I system (VBS) provides normal and abnormal HVAC service to the main control room (MCR), |
technical support center (TSC), instrumentation and control rooms, de equipment rooms, )
battery rooms, and the nuclear island nonradioactive ventilation system equipment room.

When a source of ac power is not available to operate the nuclear island nonradioactive
I ventilation system, the main control room emergency habitability system (VES) is capable of

providing emergency ventilation and pressurization for the main control room. The main
control room emergency habitability system also provides emergency passive heat sinks for
the main control room, instmmentation and control rooms, and de equipment rooms.

1

Radiation monitoring of the main control room environment is provided by the radiation
( l monitoring system. Smoke detection is provided in the VBS system. Emergency lighting is

prov!d:d by the plant lighting system. Storage capacity is provided in the main control room
for rersonnel suppott equipment.

6.4.1 Safety Design Basis

ne safety design bases discussed here apply only to the portion of the individual system
providing the specified function. The range of applicability is discussed in subsection 6.4.4.

6.4.1.1 Main Control Room Design Basis

The habitability systems provide coverage for the main control room pressure boundary as
defined in subsection 6.4.2.1. 'Ihe following discussion summarizes the safety design bases
with respect to the main control room:

The habitability systems are capable of maintaining the main control room enviromnent.

I suitable for prolonged occupancy throughout the duration of the postulated accidents
discussed in Chapter 15 that require protection from the release of radioactivity. Refer
to Section 3.1 and subsections 6.4.4 and 15.6.5.3 for a discussion on conformance with

General Design Criterion 19.W 4 5,A l.S acum.4 en cd- #G ~ -a r m c B-U*
The main control room is designed to withstand the effects of an SSE and a design-basis*

tornado.

..

Revision: 5
[ W95tifigh00$8 6.4-1 February 29,1996



; 9. Auxiliary Systems,

'
t

l
Isolates the HVAC ductwork that penetrates the main control room boundary on high

*

I paniculate or iodine cancentrations in the main control room supply air or on extended
| |

loss of ac power to support operation of the main control room emergen:y habitability
I system a s closeckcl m S'e da la. 4. 5
I nose ponions of the nuclear island nonradioactive ventilation system which penetrate the
I

main control room envelope are safety-related and designed as seismic Category I to provide
i isolation of the main control room envelope from the surrounding areas and outside
I environment in the event of a design basis accident. Other functions of the system are
i

nonsafety-related. HVAC equipment and ductwork whose failure could affect the operability
I of safety-related systems or components are designed to seismic Category II requirements.
I he remaining ponion of the system is nonsafety-related and nonseismic.

I he nuclear island nonradioactive ventilation system is designed to control the radiological
I habitability in the main control room within the guidelines presented in Standard Review Plan
I (SRP) 6.4 and NUREG 0696 (Reference 1), if the system is operable and ac power is

available.
Ag

1
-AhhougVth nuclear island nonradioactive ventilation system is not safety-relah
portions dde system that provide filtration of main control room / technical support center airI

i during conditions of abnormal airbome radioactivity are designed, constructed, and tested in
I

accordance with AShE N509 (Reference 2) and ASME N510 (Reference 3) ,h |JS$ gena B-% wkJ d a k% l 9 /2.@f4a p . 4. / ;.

gj
l ne nuclear island nonradioactive ventilation system is designed to provide a reliable source
i of heating, v ntilation, and cooling to the areas served when ac power is available. He
I system equ;pment and component functional capabilities are to minimize the potential for
i actuation of the main control room emergency habitability system or the potential reliance on

passive equipment cooling, his is achieved thmugh the use of redundant equipment and
components that are connected to standby onsite ac power sources.

9.4.1.1.2 Power Generation Design Basis

1 Main Control Roomfrechnical Support Center Areas

I he nuclear island nonradioactive ventilation system provides the following specific functions:
I

l Controls the main control room and technical support center relative humidity between
*

25 to 60 percent

! Maintains the main control room and technical support center areas at a slightly positive
*

pressure with respect to the adjacent rooms and outside environment during normal
I operations to prevent infiltration of unmonitored air into the main control room and
I technical suppon center areas

.

Revision: 7
April 30,1996 9.4 2 3 Westingil00S8
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9. Auxiliary Systems

.

at a slightly positive pressure with respect to the surrounding areas tsnd the outside
environment.

The main control room / technical support center supply air handling units are sized to provide
cooling air for personnel comfon, equipment cooling, and to maintain the main control room
emergency habitability passive heat sink below its initial ambient air design temperature. The
temperature of the air supplied by each air handling unit is controlled by temperature sensors !

located in the main control room return air duct to maintain the ambient air design
tempera:ure within its normal design temperature range by modulating the electric heat or
chilled water cooling. |

The outside air is continuously monitored by smoke monitors located at the outside air intake |

plenum and the retum air is monitored for smoke upstream of the supply air handling units. |

The supply air to the main control room is continuously monitored for airbome radioactivity I
'

while the supplemental air filtration units remain in a standby operating mode.

ne standby supply air handling unit and corresponding return / exhaust fans are started j

automatically if one of the following conditions shuts down the operating unit: |

|

Airflow rate of the operating fan is above or below predetermined setpoints. |=

|
'

Retum air temperature 6 above or below predetermined setpoints.*

Differential pressure between the main control room and the surrounding areas and*

outside environment is above or below predetermined setpoints.

Abnormal Plant Operation
vr 9. V- 10 +-_

f high gaseous radioactivity is detected in the main control room supply air duct and the main
conTtr6Froom/ technical suppon center HVAC subsystem is operable, both supplemental air

-

filtration units automatically stan to pressurize the main control room and technical suppon
center areas to at least 1/8 inch wg using filtered makeup air. After the room is pressurized,
one of the supplemental air filtration units is manually shut down. The normal outside air
makeup duct and the main control room and technical support center toilet exhaust duct
isolation dampers close. He main control room / technical support center supply air handling
unit provides cooling with recirculation air to maintain the main control room passive heat
sink below its initial ambient air design temperature and maintains the main control room and
technical support center areas within their design temperatures. The supplemental air filtration
subsystem pressurizes the combined volume of the main control room and technical support
center concurrently with filtered outside air. A portion of the recirculation air from the main
control room and technical support center is also filtered for cleanup of airborne radioactivity.
The main control room / technical suppon center HVAC equipment and ductwork that form an

| extension of the main control room / technical support center pressure boundary limit the
' overall infiltration (negative operating pressvre) and exfiltration (pesitive operating pressure)

| rates to those values shown in Table 9.4.1-1 to maintain operator doses within allowable
limits.

'

i

I

Revision: 9
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| INSERT 9.4-10

Control actions are taken at two levels of radioactivity as detected in the main control room supply air
| duct. The first is "high" radioactivity based upon gaseous radioactivity instrumentation. The second
| is "high-high" radioactivity based upon either particulate or iodine radioactvity instruments.

|

!
>
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If ac power is unavailable for more than a shon period or if particulate or iodine
radioactivity is detected in the main control room supply air duct, the plant safety and

,

monitoring system automatically isolates the main control room from the normal ventilation
system by closing the supply, retum, and toilet exhaust duct isolation dampers. Main control
room habitability is maintained by the main control room emergency habitability system
which is discussed in Section 6.4.

If a high concentration of smoke is detected in the outs:de air intake, an alarm is initiated in
the main control room and the main control room / technical suppon center HVAC subsystem
is manually realigned to the recirculation mode by closing the outside air and toilet exhaust
duct isolation dampers. The main control room and technical suppon center toilet exhaust
fans are tripped upon closure of the isolation damper:. He main control room / technical
support center areas are not pressurized when operating in the recirculation mode. De main
centrol room / technical suppon center HVAC supply air subsystem continues to provide
cooling, ventilation, and temperature control to maintain the emergency habitability passive
heat sink below its initial ambient air design temperature and maintains the main control room
and technical suppon center areas within their design temperatures.

In the event of a fire in the main control room or technical suppon center, in response to heat
from the fire or upon receipt of a smoke signal from an area smoke detector, the combination
fire / smoke dampers close automatically to isolate the fire area. De subsystem continues to
provide ventilation / cooling to the unaffected area and maintains the unaffected areas at a |

( slightly positive pressure. He main control room / technical suppon center HVAC subsystem
can be manually realigned to the once-through ventilation mode to supply 100 percent outside
air to the unaffected area. Realignment to the once-through ventilation mode minimizes the
potential for migration of smoke or hot gas from the fire area to the unaffected area. Smoke !

and hot gases can be removed from the affected area by reopening the closed combination
fire / smoke damper (s) during the once-through ventilation mode. In the once-through
ventilation mode, the outside air intake damper to the air handling unit mixing plenum opens !
and the retum air damper to the air handNg unit closes to provide 100 percent outside air to i
the supply air handling unit. In this mode, the subsystem exhaust air isolation damper opens !

1to exhaust the return air directly to the turbine building vent.

Power is supplied to the main control room / technical suppon center HVAC subsystem by the
plant ac electrical system. In the event of a loss of the plant ac electrical system, the main
control room / technical suppon center ventilation subsystem is automatically transferred to the
onsite standby diesel generators.

9.4.1.2.3.2 Class IE Electrical Room HVAC Subsystem

De Class IE electrical room HVAC equipment that serves electrical division A and C
|

equipment is described in this section. He operation of the Class IE electrical room HVAC
equipment that serves electrical division B and D is similar.

(
-

Revisian: 9
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Reference (1): Westinghouse letter NSD-NRC.96-4874; "Progrees Towards Resolving Element 2 and i
'

4 Open Items for AP600"; NcW 16,1996

|

To: Jim Bongarra (NRC), John O'Hara (BNL), Jim Higgins (BNL) |
l

Attached is a " markup" of changes being made lo WCAP-14645 (Rev.1), " Human Factors
Eagineenag Operating Emperience Review Report For The AP600 Nuclear Power Plant'. Dese
changes have been approved by the AP600 management review team. Please soie that only those
pages with chsages have been attached. As specired in Reference (1), this information is provided to
address issues associated with DSER Open Item 1833.1-2. Revnion 2 of WCAP-14645 will
incorporate these changes and will be transmitted to you via a lesser. He transmittal letter will specify
that Westinghouse reviewed the remaining 50% of the itemas from the RNL report and that no
deficiencies were idsstified.
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|
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Reference J): Westingbosse letter NSD-NRC-96-4874; * Progress Towards Resolving Element 2 and
4 Open Itsms for AP600*; December 16,1996

To: Jim Bongarra (NRC), Joba O'Hara (BNLt Jim Higgins (BNL)

Attached is a "snarkup" of changes being made to WCAP-14645 (Rev,1), " Human Factors
F=f --0.g Operansg Espenance Review Report For The AP600 Nuclear Power Plast'. 'Ibese
changes have been approved by the AP600 management reyww tasan. Please note that only thoes !
pages with changes have been esisched. As speci5ed a Reference (1), <an infonnetion is provided to !

address issues associated with DSER Open Itern 1833.1-2. Revision 2 of WCAP-14645 will
incorporate these changes and will be transanissed to you via a louer. '!he traosmittal letter will specify
that Westingbouse reviewed the remaining 50% of the items from the BNL report and that no
deficiencies were identified.
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Reference (1): Westinghouse letter NSD-NRC-%-4874; " Progress Towards Resolving Element 2 and
4 Open Items for AP600"; December 16,1996

To: Jim Bongarra (NRC), John O'Hara (BNL), Jim Higgins (BNL)

Attached is a " markup" of changes being made to WCAP-14645 (Rev.1), " Human Factors
Engineering Operating Experience Review Report For The AP600 Nuclear Power Plant". 'I11ese
changes have been approved by the AP600 management review team. Please note that only those
pages with changes have been attached. As specified in Reference (1), this information is pmvided to
address issues associated with DSER Open Item 18.3.3.1-2. Revision 2 of WCAP-14645 will
incorporate these changes and will be transmitted to you via a letter. The transmittal letter will specify
that Westinghouse reviewed the remaining 50% of the items from the BNL report and that no
deficiencies were identified.

Steve Kerc
.
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| 3.0 RESULTS OF REVIEWING OPERATING EXPERIENCE ISSUES

Table 1 documents the NUREG-0711 Appendix B issues reviewed and how the AP600 design
addresses these issues. Table 1 consists of five columns and provides the following
information;

Column 1 Item
Column 2 issue Reference
Column 3 issue / Scope
Column 4 Human Factors Aspect / Human Performance lasue
Column 5 Human Factors / Human Performance issue Addressed by AP600

Design

The numbers in column 1 are used throughout this document as a convenient means to
reference the various issues. Column 2 identifies the reference document that presents the
issue to be addressed. Column 3 identifies the specific issue / scope. Column 4 identifies the
human factors aspect / human performance issue of the issue / scope identified in column 3.
Column 5 documents how the AP600 design addresses the aspects / issues identified in
column 4.

.

Tables 1,2, and 3 also document the HFE-related issues which are not currently addressed
by the AP600 design. These issues are identified in column 5 of Table 1 and in column 3 of
Tables 2 and 3 by using the terminology "THIS ISSUE INPUT INTO THE DESIGN ISSUES
TRACKING SYSTEM' typed in bold letters. Standard Safety AnaYsis Report (SSAR)
subsection 18.2.4 provides a description of the design issues tracking system which includes
tracking of HFE issues.

Column 5 of Table 1 also identifies which HFE issues are not applicable to the AP600 design.
These are identified in column 5 of Table 1 by using the terminology "NOT APPLICABLE'
typed in bold letters. Immediately after the bold type, the reason why the issue in not
applicable to the AP600 is provided.

Column 5 of Table 1 may identify the issue or part of the issue as "tha responsibility of the
Combined Ucense (COL) applicant." The following is a list of those items from Table 1 that
are identified totally or partially as the responsibility of the COL applicant: 1,21,45,48,49,
50, 51, 58, 63, 64, 65, 67 through 70,157, , and 170 through 180. A
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5.0 CONTENT AND RESOLUTION OF OPERATOR INTERVIEWS

[ As part of the OER, Westinghouse has conducted operLtor interviews and observations during
plant operations and after operating events. These interviews / observations are documented in
Table 3. Column 1 of Table 3 identifies the reference that documents the operator intentiews.
Column 2 identifies the HFE related iswe', applicable to the AP600 design, and lumn
documents how the AP600 design addresses the identified HFE-related issues. n co umn 3

fsome cross-referencing to Table 1 occurs where the identified issue is identical to an issueg
3 already documented in Table 1. Where the issue is not currently addressed by the AP600 L

'
'

design, an entry is made in column 3 stating 'THIS ISSUE INPUT INTO THE DESIGN j
j

WUES TRACKING SYSTEM' typed in bold letters.SThe reference documents in Table 3

h(References [I'3.1, 3.2,3.3,3.4,3.5,3.6, a.7, and 3.8) are identified in the Reference list 'i,

owing Table 3. ; ~

' j* N/I5g Column 3 of Table 3 may identify the issue or part of the issue as 'the responsibility of the
,

ff Combined Ucense (COL) applicant." The following is a list of those items from Table 3 that
are identified totally or partially as the responsibility of the COL applicant: Ref. 3.1 items 1,2, p,
3, 4, and 5; Ref. 3.2 items 2,3, and 4; Ref. 3.4 items 1,2, and 3; Ref. 3.5 item 6; Ref. 3.6 [
items 1 and 2; and Ref. 3.7/3.8 items 2, 4, and 6. Seaha,

ji i' b
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INSERT: 2'nd paragraph kq) (,
i

For each of the reference documents, the HFE-related issues were identified. Issues associated with !
or related to any of the ten elements of the Human Factors Engineering Program Review Model(ten
elements defined by NUREG4711) were identified as HFE-related issues and entered into column 2 of

iTable 3. '
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Item 7 j

;
I

; The AP600 service water system (SWS) and circulating water system (CWS) are nonsafety-related
| systems. The SWS utilizes freshwater in its design. The CWS is a site specific design. He SWS

includes automatic self bacitwashing strainers and will be monitored for chlorine residual. In addition,
; instrumentation is provided in the SWS and the CWS to monitor system flow rate, pump discharge

pressure; and heat exchanger inlet and outlet temperatures. He CWS also includes instrumentation to
monitor condenser differential pressure. These instruments have readouts and alarms in the control
room and are used to determine system performance at any given time and can, by trending, also be
used to establish periodic maintenance plans to preclude loss of system functionality. Also, the SWS

i is designed with redundant pumps, heat exchangers and cooling tower cells to avoid plant shutdowns"

caused by a single component failure.

He COL will address the specific chemicals used for water chemistry control, algicide, and biocide
applications, and in micro and macrobiological life forms (SSAR 10.4.12.1). He COL will also-

i develop plant procedures to maintain the systems based upon the SSAR and Westinghouse technical
i

documentation (SSAR 13.5 and 18.9).
-
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TABLE 1 (Continued)

*
'

OPERATING EXPEfeE90CE REvtEW FOR THE AFC00 j

's teouse Addressed By NUftEu 9711 Appenelle B
4 _

L Ilom teous Reference IssuefScope Husman Factere AspecWHuman Portoneance lesue Husnan FactorefHuman Portermance leeue Addressed by AP908 Deelgn
Y

;g 163 h% 5.1.3 LCSs - General HSI Consistency Weh Main Control Room The reviews The wop.e-m.,iin the APn00 fornato shutdown room we be idonecal to Wie Reactor ;g Consideremons undenehen for MUREGCR4146 hvelved 11 ese vlees to Oposelove workstemon in the MCR. The M-MISE evosetse et the operator's weekstocon i

3 observe LCSe. At se of Wie plante, operatore h the CR in Wie MCR ese also be evegetWe et the remote shutdown room wasketellon. Thorstore,
had access to cornputer-booed displays in edeson to the operator wel otnain plant meormenon and control the plant hem the sumote shutdown
convengones diepteys These dieptere provided high4evel weekstemon In the same menner se he dose trem the MCR wastutoman.
__. - _ , e g., tuscesons that repmeented en meegremon

-

of several pesometers, of the value of a set el parameters The MMI and workstedon design for en LCS we fosow the same process, psinc$les,
ploIIed over eme. However,in ordy one of the planes wese gulesense, conveneens and oceange es mas appeed to Wie HSI ki Wie MCR. i
suoi dier eye avesense et the shutdown panel. TNs leave [s

mer become mom alonaceni ni esvenced plant designe,
where CRs ese casuputer workstacontesed, when Wie
LCSe (such as the remote shutdowri panel) are beoed on *

convengonal HSt. In such a plant, operatore et remote
shutdown seasono might be forced to geWier Informadon

,

about the status of the piant and the anscoveness of their i

acWone by u,-.samed means.

164 Seceon 5.2 LCSe - FuncJonal Oteertution of Selely Functione Functional Centreezemort The AP900 plant design to such that a has a Ngh degree of FC. I.e.,it hos as safety
Congreeremon (FC) rutors to Wie menner in wNch the selsey functions of funceorte Integrated into e singio panel whldt containe es necessory connois and

d LCSs are testseputed twoupiout wie plant. This embosses tempteye. TNs panelis wie reactor operator weekeladone in Wie MCfL
,

m many of the systems engineesing chemetortence el LCSe I
O and Wiser funceanoi osgeniragon. A plant ultiIow FC has The AP9001&C escNeocture wW be such that es process Informenon that le oveentWe vie

|

e wide teatrepuson of selety functione on many local penste Wie ptere control system we be evaa.ht. throughDut the plant. Comersmiteson ports wW '

throughout Wie plant. Such plante also hoevily use local be located throughout the plant to esow worketellone to be used locacy at the equipment ;

coretel of individual componente. A plant uteh high FC has for " local control", monitosmg actMees. maintenance octMeles, or other lunceone. Local !

es safety lunctione Integrated into a single penal inhech IndiceWon ensor corercle wel not be used emcept where required by code, regulatory [
congelne es necessary coreroes and displays. FC ellects requisemente, tJRO or for operemon of the process where postable interteces with the f

human _ through as impact on such lectose se plant control system would be a hindrance Through the use of oisher portable or [r

communiceSon wosklued, crew coonenellon, eme to - _ _ A Insgesef ingerteces and/or displays, plant personnal con accese any !

conytete actions, and requiremonte for procedurst monitored paramotor h any location in the plant. By using this tedinique, local
compteney In NUREGfCR-5572, a wee shown that insceeng devices we not generee be requesd and en euemory operator con monsorr
conwearemon el funceone et museunceon consol pense. the whoes system kom one lacemon. i

was escociated wlft large potengel redudions in stelt ,

when considered at the design stage, the nok reducean t
beneet would be Ngh [

165 Secean 5.3 LCSe - Velve Lack of Local Velve Poeleon truscacon NUREG/CR4146 Sierv __ _ , _ - _ '- menuel volve tge= . __..- - - |.==

Poe son Insecallon found that many menuel velves, sven those found to be Wie specify a local readng 1,= ifetficsson as a required design feelure. Most |s
,

*
,

;- For emenple; e *steing |O (VP') ***"''"~'''""'**''**""'''''"*'"**d'***'P"*""" ' ' * ' ' " " - b 'h*'' " _Y
"

g Indicapon. Withrut such espece Inscellon, Wie poellion of velves may be used, wNie a 1/44um he sped for bee end

O 3) the volve le infened imm elem poemon (h)r sleeig elem * velves. g

{y velves) or determined by checidng the volve in the closed -

y erectiori. Both methods have poteneel problems, se }-s
'--a discussed in the NUREGICR. OER eleo Idonelled incidente@y
|thet were caused by poor or missing local VPl. The tieture*3. of W,e .or, us sort e,-km .ppropr.co to wie u.o ;

d ihe vdve-
- a |.

Qkee wik "T T6VI M5~" |
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ITEM 165

:

The AP600 valve design specification PV03-ZO-001, ASME Class 1,2, and 3 safety related gate and
;

{ globe valves specifies that a local position indication device is required for these valves,
a

Manual valves identified as " risk-significant" will have valve position indication. The valve design
; specification will specify the type and details of the valve position indication as a required design

feature for the respective valve. The criteria for determining " risk-significant" valves is found in,

SSAR section 16.2.
,
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3 TAtt.E 1 (ConWnued) *

b
$, ..

OPERATING EXPERIENCE REVIEW FOR THE Al'600

leaues Addroceed By NUGEG OT11 Apperidix 0
-

: Item toeve Reference Isoue/ Scope Humert Factore AspecWHuman Performance leeve Hemen Factore/ Human Perforrnance leeue Addressed by AP900 Doolgre
1 7
| 8 168 Subsection 5.4.3 LCSs- Personnel Overeuposure Vertous erees of the plant have The AP600 incore instrumentation does not include TIPS or movable detectors. The

g Miscellaneous the potential for higri resetion iloids fut could lead to incore thimble tubes are instated and not moved during plant operatiort They do not

$ Items personnel overeuposure, therefore og plants have batalled present any potenelet for overimposure of personnel to redetlan wNie instened. These
; radiation detectore end eierms. AddiRone#y however, sie thines tubes are withdrawn into the integrated head package prior to head removat in

mewuncuan et consin equipment con need to very high preparemon nor refueeng. After therrese tube withdrawat, the integrated head de aned and

j - Jieson levels. This equipmsnt includes hoore betrurrent set down oneo e thick bottom shieksng niece. The ehleiding piste is attadied and the
thlndes and traveNng Incore probes (TIP). There should head le then tiled bio e shleided vault. The thimble tubes eleo do not present potential

7

j be appropriate local warning devices (and perhaps also CR lot over-esposure of personnel to radiation during shutdown.
' eierms) to elert personnel when equipment, such as TIPS

and incore thimbles are not sNelded and the potential Area todelion monitors (ARMS) are provided to supplemert the personnel and eres
enfele for high radiellon lleids, redletion survey provisluns of tie AP600 heellh physics program desert >ed h Section

| 12.5 and to comply with the personnel redegon protection guidelines of 10 CFR 20,50
- 70, and Regulatory Guides 1.97,8 2,8 8, and 8.12. In addition to tie helated

detectors, priode peere environmental survemence is estabnehod

AP900 normel and occident plant radiation monnoring is deserted in SSAR g
$ecuan i1.5. ; - ] ,~. _ .~ m...e, -.o - # .- __ g__

_ - _ _ _ ._ _ ___ -

d 169 Subsection 5 4 4 LCSs - Emeroency Llohtino Emergency Rghting is required in the The AP600 design includes extensive use of plant automatiert and detreuted control.
W Miscellaneous plant for personnet safety and for riuclear setery reasons. The distreuted control system minimizes the need for LCSs to meet sie aq.L.. .;; of
# Items The two key nuclear selety areas requiring emergency ellher to CFR 50 Appendhr R or to CFR 50.63 (SBO). Emergency ughling is provided

lighNng ere the scenenos of 10 CFR 50, Appendix R, in the MCR and the remote shutdown worketeGon to Bluminale these press for

Secuon IN.J and SeO. Opereeng exportance has shown emergency opereHons upon loss of normal Eghting. See the AP600 SSAR, Chapter 7
that NPPs have tended to pay less ettention to the Nghten0 for e desertplion of the plant control system. The emergency NghMng syCom le
4. .. .e. during en SDO ecenerto. A common practice descrtsed in AP900 SSAR subsection 9.5.3.2.2
hs to depend on summary operator use of flesh!IgNs. This
can be a problem due to the potential unevailabl!My of The AP600 design incsudes two non-Class 1E diesel generefors separated by a fire
fleshligNs h en emergency and also because the physical barrier. Following a fire, et least one of the diessi Generefors wut be evegeble to provide
use of one while operating equipment and communicogn0 power to noirnet Aghting in areas of the plant not demoged by the fire. During SDO the
with the CR may be cumbersome two non-Ctess 1E diesel generators are eveNeble to provide power to normal plant

lighnng. The onsite non-Ctess 1E diesel geno elors are described Irs AP600 SSAR,
subsecuan 8.3.1.
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,9. Auxiliary Systems !j

. i

9.4 Air-Conditioning, Heating, Cooling, and Ventilation System

ne air-conditioning, heating, cooling, and ventilation system is comprised of the following I

systems that serve the various buildings and structures of the plant:

Nuclear island nonradioactive ventilation system (subsection 9.4.1)*

Annex / auxiliary buildings nonradioactive HVAC system (subsection 9.4.2)*

Radiologically controlled area ventilation system (subsection 9.4.3)*

Containment recirculation cooling system (subsection 9.4.6)*

Containment air filtration system (subsection 9.4.7)*

Radwaste building HVAC system (subsection 9.4.8)*

Turbine building ventilation system (subsection 9.4.9)*
,

Diesel generator building heating and ventilation system (subsection 9.4.10)*

Health physics and hot machine shop HVAC system (subsection 9.4.11)*

9.4.1 Nuclear Island Nonradioactive Ventilation System

The nuclear island nonradioactive ventilation system (VBS) serves the main control room
(MCR), technical support center (TSC), Class IE de equipment rooms, Class IE
instrumentation and control (l&C) rooms Class IE electrical penetration rooms, Class IE
battery rooms, remote shutdown area, reactor coolant pump trip switchgear rooms, adjacent
corridors, and the passive containment cooling system (PCS) valve room during normal plant
operation.

The main control room emergency habitability system provides main control room habitability
in the event of a design basis accident (DBA) and is described in Section 6.4.

9.4.1.1 Design Basis

9.4.1.1.1 Safety Design Basis

he nuclear island nonradioactive ventilation system provides the following nuclear safety-
related design basis functions:

Monitors the main control room supply air for radioactive particulate and iodine*

concentrations
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Isolates the HVAC ductwork that penetrates the main control room boundary on high*

paniculate or iodine concentrations in the main control room supply air or on extended !
loss of ac power to suppon operation of the main control room emergency habitability
system i

Those ponions of the nuclear island nonradioactive ventilation system which penetrate the
main control room envelope are safety-related and designed as seismic Category I to provide
isolation of the main control room envelope from the surrounding areas and outside
environment in the event of a design basis accident. Other functions of the system are
nonsafety-related. HVAC equipment and ductwork whose failure could affect the operability
of safety-related systems or components are designed to seismic Category II requirements.
The remaining portion of the system is nonsafety-related and nonseismic. |

The nuclear island nonradioactive ventilation system is designed to control the radiological ;
habitability in the main control room within the guidelines presented in Standard Review Plan '

(SRP) 6.4 and NUREG 06% (Refy} if the system is operable and ac power is
available.

'

Although the nuclear island nonradioactive ventilation system is not safety-related, the
ponions of the system that provide filtration of main control room / technical suppon center air
during conditions of abnormal airbome radioactivity are designed. constructed, and tested in i

accordance with ASME N509 (Reference 2pd ASME N510,(&.'M 3p g
.

De nuclear island nonradioactive ventilation system is designed to provide a reliable source
of heating, ventilation, and cooling to the areas served when ac power is available. The

"

system equipment and component functional capabilities are to minimize the potential for ;

actuation of the main .ontrol room emergency habitability system or the potential reliance on
passive equipment cooling. This is achieved through the use of redundant equipment and
components that are connected to standby onsite ac power sources.

9.4.1.1.2 Power Generation Design Basis

Main Control Room /rechnical Support Center Areas

he nuclear island nonradioactive ventilation system provides the following specific functions:

Controls the main control room and technical support center relative humidity between*

25 to 60 percent

Maintains the main control room and technical support center areas at a slightly positive*

pressure with respect to the adjacent rooms and outside environment during normal
operations to prevent infiltration of unmonitored air into the main control room and
technical support center areas
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Isolates the main control room and/or technical support center area from the normal*

outdoor air intake and provides filtered outdoor air to pressurize the main control room
and technical suppon center areas to a positive pressure of at least 1/8 inch w g when a
high gaseous radioactivity concentration is detected in the main control roora supply air

,

duct l
l

Isolates the main control room and/or technical suppon center area from the normal j*

outdoor air intake and provides 100 percent recirculation air to the main control room i

and technical suppon center areas when a high concentration of smoke is detected in the
outside air intake

,

l
Provides smoke removal capability for the main control room and technical suppon '*

center areas
i
i

Maintains the main control room emergency habitability system passive cooling heat sink j*

below its initial design ambient air temperature limit of 80*F 1

|

The system maintains the following room temperatures based on the maximum and minimum
outside air safety temperature conditions shown in Chapter 2, Table 2-1:

Area Temperature
(*F)

Main cc.itrol room 67 - 78
TechnierJ suppon center 67 - 78 :

Class IE Electrical Rooms

The nuclear island nonradioactive ventilation system provides the following specific functions:

Exhausts air from the Class 1E battery rooms to limit the concentration of hydrogen gas*

to less than 2 percent by volume

Maintains the Class IE electrical room emergency passive cooling heat sick below its*

initial design ambient air temperature limit of 75'F

Pretides smoke removal capability for the Class IE electrical equipment rooms and*

battery rooms
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The system maintains the following room temperatures based on the maximum and minimum
outside air safety temperature conditions shown in Chapter 2, Table 2-1:

Area Temperature
(*F)

Class IE battery rooms 67 - 73
Class lE de equipment rooms 67 - 78
Class IE electrical penetration rooms 67 - 73
Class 1E instrumentation and control rooms 67 - 73
Corridors 67 - 73
Remote shutdown area 67 - 73
Reactor coolant pump trip'switchgear roorns 67 - 73
HVAC equipment rooms 50 - 85

Passive Containment Cooling System Valve Room

The subsystem maintains the following room temperatures based on the maximum and
minimum outside air safety temperature conditions shown in Chapter 2, Table 2-1:

Area Temperature
(*F)

Passive containment cooling system valve room 50 - 120

9.4.1.2 System Description

Re nuclear island nonradioactive ventilation system is shown in Figure 9.4.1-1. The system
consists of the following independent subsystems:

,

Main control room / technical support center HVAC subsystem*

Class IE electrical room HVAC subsystem*

Passive containment cooling system valve room heating and ventilation subsystem*

9.4.1.2.1 General Description

9.4.1.2.1.1 Main Control Room / Technical Support Center HVAC Subsystem

De main control room / technical support center HVAC subsystem serves the main control
room and technical support center areas with two 100 percent capacity supply air handling
units, return / exhaust air fans, supplemental air filtration units, associated dampers,
instrumentation and controls, and common ductwork. The supply air handling units and
return / exhaust air fans are connected to common ductwork which distributes air to the main
control room and technical support center areas. De main control room envelope consists
of the main control room, shift supervisor office, tagging room, toilet, clerk room, and
kitchen / operator area. De technical support center areas consist of the main technical support
center operations area, conference rooms, NRC room, computer rooms, shift turnover room,
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kitchen / rest area, and restrooms. The main control room and technical support center toilets
have separate exhaust fans.

Outside supply air is provided to the plant areas served by the main control room / technical
support center HVAC subsystem through an outside air intake duct that is protected by an |
intake enclosure located on the roof of the auxiliary building at elevation 153'-0" The !
supply, return and toilet exhaust ducts that penetrate the main control room envelope include i

redundant safety-related seismic Category I isolation dampers that are physically located
within the main control room envelope. Redundant safety-related radiation monitors are
located inside the main control room upstream of the supply air isolation dampers. These
monitors initiate operation of the nonsafety-related supplemental air filtration units on high I
gaseous radioactivity concentrations and isolate the main control room from the nuclear island |

nonradioactive ventilation system on high particulate or iodine radioactivity concentrations.
See Section 11.5 for a description of the main control room supply air radiation monitors.

Both redundant trains of supplemental air filtration units and one train of the supply air
handling unit are located in the main control room mechanical equipment room at elevation
135'-3"in the auxiliary building. The other supply air handling unit subsystem is located in i

the main control room mechanical equipment room at elevation 135'-3"in the annex building. !
The main control room toilet exhaust fan is located at elevation 135'-3" in the auxiliary
building. A humidifier is provided for each supply air handling unit. The supply air handling
unit cooling coils are provided with chilled water from air-cooled chillers in the central chilled
water system. See subsection 9.2.7 for the chilled water system description. |

The main control room / technical support center HVAC subsystem is designed so that smoke,
hot gases, and fire suppressant will not migrate from one fire area to another to the extent that

|
they could adversely affect safe shutdown capabilities, including operator actions. Fire or ;

combination fire and smoke dampers are provided to isolate each fire area from adjacent fire i

areas during and following a fire in accordance with NFPA 90A (RJerence 27puirements.
These combination smoke / fire dampers close in response to smoke detect 5r signals or in
response to the heat from a fire. See Appendix 9A for identification of fire areas.

9.4.1.2.1.2 Class IE Electrical Room HVAC Subsystem

The Class IE electrical room HVAC subsystem serves the Class IE electrical rooms, Class
IE instrumentation and control (I&C) rooms, Class IE electrical penetration rooms, Class IE
battery rooms, spare Class IE battery room, remote shutdown area and reactor coolant pump
trip switchgear rooms. The A and C electrical divisions, spare battery room, and reactor
coolant pump trip switchgear rooms are served by one ventilation subsystem; the B and D
electrical divisions and remote shutdown workstation area are served by a second ventilation
subsystem.

Each subsystem consists of two 100 percent capacity supply air handling units, return / exhaust
air fans, associated dampers, controh and instrumentation, and common ductwork. The
supply air handling units and return / exhaust air fans are connected to a common ductwork
which distributes air to the Class IE electrical rooms. The outside supply air intake enclosure
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for the A and C subsystem is common to the main control room / technical support center
intake located on the roof of the auxiliary building at elevation 153'-0". He outside supply
air intake for the B and D subsystem is located separate from the main control room / technical
support center air intake enclosure on the auxiliary building roof at elevation 153'-0". The
exhaust ducts from the battery rooms are connected to the turbine building vent to remove

i
hydrogen gas generated by the batteries.

1

The HVAC equipment which serves the A and C electrical divisions is located in the nuclear |

island nonradioactive ventilation system main control room /A and C equipment room at I
elevation 135'-3"in the auxiliary building. De HVAC equipment which serves the B and
D division of Class IE electrical equipment is located in the upper and lower nuclear island i
nonradioactive ventilation system B and D equipment rooms at elevation 117'-0" and at |
elevation 135'-3"

l

The supply air handling unit cooling coils are provided with chilled water from the air-cooled
chillers in the central chilled water system. The two air handling units for each set of
electrical divisions are provided with chilled water from redundant air-cooled chillers. Refer

i
to subsection 9.2.7 for the chilled water system description.

, !

Each subsystem for the Class IE battery rooms is provided with two 100 percent capacity
exhaust fans.

The Class IE electrical room HVAC subsystem is designed so that smoke, hot gases, and fire
suppressant does not migrate from one fire area to another to the extent that they could
adversely affect safe shutdown capabilities, including operator actions. Separate ventilation

,

subsystems are provided to serve the electrical division A and C equipment rooms and the !

electrical division B and D equipment rooms. The use of separate HVAC distribution
subsystems for the redundant trains of electrical equipment prevents smoke and hot gases from
migrating from one distribution division to the other through the ventilation system ducts. In
addition, combination fire-smoke dampers are provided for Class IE equipment rooms,
including the remote shutdown workstation room, to isolate each fire area and block the
migration of smoke and hot gases to or from adjacent fire areas in accordance with hTPA
90A requirements. Dese combination fire / smoke dampers close in response to smoke
detector signals or in ~ response to the heat from a fire. See Appendix 9A for identification of
fire areas.

9.4.1.2.1.3 Passive Containment Cooling System Valve Room Heating and Ventilation Subsystem

The passive containment cooling system valve room heating and ventilation subsystem serves
the passive containment cooling system valve room.

De subsystem consists of one 100 percent ventilating fan, two 100 percent capacity electric
unit heaters, associated dampers, controls and instmmentation. De passive containment
cooling system valve room heating and ventilation subsystem equipment is located in the
passive containment cooling system valve room in the containment dome area at elevation
266'-0".

Revision: 10

T WestinghouswDecember 20,1996 9.4-6



. 9. A5xiliary Systems

The exhaust fan draws outside air through an intake louver damper and directly exhausts to
the environment.

9.4.1.2.2 Component Description

The nuclear island nonradioactive ventilation system is comprised of the following major
components. These components are located in buildings on the Seismic Category 1 Nuclear
Island and the Seismic Category II portion of the annex building. The seismic design
classification, safety classification and principal construction code for Class A, B, C, or D
components are listed in Section 3.2. Tables 9.4.1-1, 9.4.1-2 and 9.4.1-3 provide design
parameters for major components in each subsystem.

Supply Air Handling Units

Each air handling unit consists of a mixing box section, a low efficiency filter bank, high
efficiency filter bank, an electric heating coil, a chilled water cooling coil bank, and supply
and return / exhaust air fans.

.

Supply and Return / Exhaust Air Fans

IThe supply and return / exhaust air fans are centrifugal type, single width single inlet (SWSI)
or double width double inlet (DWDI), with high efficiency wheels and backward inclined
blades to produce non-overloading horsepower characteristics. The fans are designed and |
rated in accordance with ANSI /AMCA 210 (Ref 4f, ANSI /AMCA 211pference 5/ |
and AMCA 30p0ference'6) i

uisc/
Supplemental Air Futration Units

Each supplemental air filtration unit includes a high efficiency filter bank, an electric heating j
coil, a charcoal adsorber with upstream HEPA filter bank, a downstream postfilter bank and
a fan. De filtration unit con 9gurations, including housing, internal components, ductwork,

I dampers, fans and controls, and the location of the fans on the filtered side of units are

designed and constructed to meet the performance requirements of ASMfE 508/to satisfy the
guidelines of Regulatory Guide 1.140. '

Low FAciency Futers, High Ef5ciency Futers, and PostfHiers

The low effici yJijters and in
(EsAmence 7)}gh efficiency filters have a rated dust spot efficiency based

~

Filter minimum average dust spot effi.:iency is shown inon

Tabid *9:4:T-1' arid 9.4.1-2. High' efficiency filteyrformance upstream of HEPA filter banks
meet the design requirements of ASME N Section 5.3. Postfilters downstream of the
charcoal filters have a minimum DOP efficie y of 95 percent. De filters meet UL'900 h

(Reference 8) tClass I construction criteria.
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HEPA Filters

HEPA filters are c nstructp, qualified, and tested in accordance with UL-58 (Reference 9)
and ASME NS , SectioK 5.1. Each HEPA filter cell is individually shop tested to verify an
efficiency of at least 99.97 percent using a monodisperse 0.3-pm aerosol.

Charcoal Adscrbers

Charcoal adsorbers d adsorbent media are constructed, qualified and tested in accordance

with ASME N fection 5.2. Each charcoal adsorber is a single assembly with welded
construction and 4-inch deep Type III rechargeable adsorber cell.

Electric Heating Coils

The electric heating coils are multi-stag fin tubular type. He electric heating coils meet thej
requirements of UL-1096 (Refere 10).6 The coils for the supplemental air filtration
subsystem are constructed, qualified, and tested in accordance with ASME 509 Section 5.5.

4

hE9*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 UU1025 (R% 26k and the NatidinI{

' - /Electncal Code Reference 28). (
"

'

Af(-fA']OCooling Coils

i ne chilled water cooling coils are counterflow, finned tubular type. The cooling coils _are
designed and rated in accordance with A8HMAE 33 (Raferop11) and ANSFARI;410 y

; (Raference ly. 1-

Humidifiers

The humidifiers are packaged electric steam generator type which converts water to steam and,

distributes it throu h the air handimg ste m . De humidifiers are designed and rated in
accordance with (Rahmence 1 .w. -

Median Dampers

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

De isolation dampers are constructed, qualified, and tested in accordance withK*'900 /
(Raforence 14|or ASME dSection 5.9. Ac3d '

'

A/

ne main control room enve pc isolation dampers are seismically analyzed ANSI B31.1
butterfly valves that meet the performance and design requirements of ASMB N50p for

.
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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

I
The tomado protection dampers are split-wing type and designed to close automatically. The i
tornado protection dampers are designed against the effect of 300 mph wind. !

,

Shutoff and Balancing Dampers

Multiblade, two-position shutoff dampers are parallel-blade type. Multiblade, balancing |
dampers are opposed-blade' type. Air handling unit and fan shutoff dampers are designed for j

maximum fan static pressure at shutpff flow and meet the performance requirements in
accordance with ANSI /AMCA 500.VThe supplemental air filtration subsystem dampers are

#
constructed, qualified, and tested in a cordance with AMCA 500 or ASMEy509t Section 5.9.

Combination Fire / Smoke Dampers
'

It/

'

Combination fire / smoke dampers are provided at duct penetrations through fire barriers to
J

maintain the fire resistance ratings of the barriers. The combination fire / smoke Am meet
the design, leakage testing, and installation requirements of Mp

|Ductwork and Accessories
4r ,

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

i -

subject to fan shutoff pressures is structurally designed to accommodate fan shutoff pressures.
uctwork, supports, and accessories meet the design and conipuction requirements of,

S Hy' Pressure Doct Construction Standartis ' 16)agd SMACNA HVACf
' Dint ~ SEMrneefT18itirMf74 s 17)J The supplemental air
filtration and main control room / technical support center HVAC subsystem's ductwork that
maintains integrity of the main control room / technical support center pressure boundary during. |

conditions of abnormal airborne radioactivity are designed in accordance with ASME'NStB g |
Section 5.10 to provide low leakage components necessary to maintain main control

4

Iroom / technical support center habitability.

y .'
9.4.1.2.3 System Operation ]

9.4.1.2.3.1 Main Control Roomfrechnical Support Center HVAC Subsystem

Normal Plant Operation

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

t
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at a sligh"y positive pressure with respect to the surrounding areas and the outside
environment.

The main control room / technical support center supply air handling units are sized to provide
cooling air for personnel comfort, equipment cooling, and to maintain the main control room
emergency habitability passive heat sink below its initial ambient air design temperature. The
temperature of the air supplied by each air handling unit is controlled by temperature sensors
located in the main control room return air duct to maintain the ambient air design
temperature within its normal design temperature range by modulating the electric heat or
chilled water cooling.

The o.nside air is continuoosly monitored by smoke monitors located at the outside air intake
plenum and the retum air is monitored for smoke upstream of the supply air handling units.
The supply air to the main control room is continuously monitored for airborne radioactivity
while the supplemental air filtration units remain in a standby operating mode.

The standby supply air handling unit and corresponding retum/ exhaust fans are started
automatically if one of the following conditions shuts down the operating unit:

Airflow rate of the operating fan is above or below predetermined setpoints.*

Return air temperature is above or below predetermined setpoints.*

Differential pressure between the main control room and the surrounding areas and=

outside environment is above or below predetermined setpoints.

Abnormal Plant Operation

If high gaseous radioactivity is detected in the main control room supply air duct and the main
control room / technical support center HVAC subsystem is operable, both supplemental air
filtration units automatically start to pressurize the main control room and technical support
center areas to at least 1/8 inch wg using filtered makeup air. After the room is pressurized,
one of the supplemental air filtration units is manually shut down. The normal outside air
makeup duct and the main control rocm and technical support center toilet exhaust duct
isolation dampers close. He main control room / technical support center supply air handling
unit provides cooling with recirculation air to maintain the main control room passive heat
sink below its initial ambient air design temperature and maintains the main control room and
technical support center areas within their design temperatures. De supplemental air filtration
subsystem pressurizes the combined volume of the main control room and technical support
center concurrently with filtered ov.tside air. A portion of the recirculation air from the main
control room and technical support center is also filtered for cleanup of airbome radioactivity.
The main contml room / technical support center HVAC equipment and ductwork that form an
extension of the main control room / technical support center pressure boundary limit the
overall infiltration (negative operating pressure) and exfiltration (positive operating pressure)

I rates to those values shown in Table 9.4.1-1. Based on these values, the system is designed
I to maintain operator doses within allowable General Design Criteria (GDC) 19 limits.
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If ac power is unavailable for more than a short period or if high particulate or iodine i

l radioactivity is detected in the main control room supply air duct, which would lead to
I exceeding GDC 19 operator dose limits, the plant safety and monitoring system automatically
I isolates the main control room from the normal main control room / technical support center
| HVAC subsystem by closing the supply, retum, and toilet exhaust duct isolation dampers.

Main control room habitability is maintained by the main control room emergency habitability
system which is discussed in Section 6.4.

i

If a high concentration of smoke is detected in the outside air intake, an alarm is initiated in
the main control room and the main control room / technical suppon center HVAC subsystem i

is manually realigned to the recirculation mode by closing the outside air and toilet exhaust
duct isolation dampers. The main control room and technical support center toilet exhaust
fans are tripped upon closure of the isolation dampers. The main control room / technical
support center areas are not pressurized when operating in the recirculation mode. The main
control room / technical suppon center HVAC supply air subsystem continues to provide |
cooling, ventilation, and temperature control to maintain the emergency habitability passive |

heat sink below its initial ambient air design temperature and maintains the main control room
and technical support center areas within their design temperatures. .

In the event of a fire in the main control room or technical support center, in response to heat
from the fire or upon receipt of a smoke signal from an area smoke detector, the combination
fire / smoke dampers close automatically to isolate the fire area. He subsystem continues to
provide ventilation / cooling to the unaffected area and maintains the unaffected areas at a
slightly positive pressure. The main control room / technical support center HVAC subsystem
can be manually realigned to the once-through ventilation mode to supply 100 percent outside
air to the unaffected area. Realignment to the once-through ventilation mode minimizes the

2 potential for migration of smoke or hot gas from the fire area to the unaffected area. Smoke
and hot gases can be removed from the affected area by reopening the closed combination
fire / smoke damper (s) during the once-through ventilation mode. In the once-through
ventilation mode, the outside air intake damper to the air handling unit mixing plenum opens
and the return air damper to the air handling unit closes to provide 100 percent outside air to
tha supply air handling unit. In this mode, the subsystem exhaust air isolation damper opens
to exhaust the return air directly to the turbine building vent.

Power is supplied to the main control room / technical support center HVAC subsystem by the
plant ac electrical system. In the event of a loss of the plant ac electrical system, the main
control room / technical support center ventilation subsystem is automatically transferred to the
onsite standby diesel generators.

9.4.1.2.3.2 Class 1E Electrical Room HVAC Subsystem

The Class IE electrical room HVAC equipment that serves electrical division A and C
equipment is described in this section. The operation of the Class IE electrical room HVAC
equipment that serves electrical division B and D is similar.
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Normal Plant Operation

During teormal plant operation, one of the redundant supply air handling units, retum fans, and
battery room exhaust fans operate continuously to provide room temperature control, to
maintain the Class IE electrical room emergency passive heat sink below its initial ambient
air temperature, and to purge and prevent build-up of hydrogen gas concentration in the Class
1E Battery Rooms. The temperature of the air supplied by each air handling unit is controlled
by temperature sensors located in the return air duct to maintain the room air temperature
within the normal design range by modulating electric heating or chilled water cooling.

During normal plant operation, the exhaust airflow from the Class IE battery rooms is vented
directly to the turbine building vent to limit the concentration of hydrogen gas in the rooms
to less than 2 percent by volume in accordance with the guidelines of Regulatory Guide 1.128.

The outside makeup air to the supply air handling units is provided through an outside air
intake duct. The outside airflow rate is manually balanced during system startup to provide
adequate makeup air for the battery room exhaust fans.

The standby supply air handling unit and the corresponding return / exhaust fans are starteb
automatically if one of the following conditions occurs:

Airflow rate of the operating fan is above or belew predetermined set points*

Return air temperature is above or below predetermined setpoints*

Abnormal Plant Operation

The operation of the Class IE electrical room HVAC subsystem is not affected by the
detection of airborne radioactivity in the main control room supply air duct of the main

|
control room / technical support center HVAC subsystem. During a design basis accident '

(DBA), if the plant ac electrical system is unavailable, the Class IE electrical room passive
heat sink provides area temperature control. Refer to Section 6.4 for further details. j

1

If a high concentration of smoke is detected in the outside air intake and an alarm is initiated

in the main control room, the Class 1E electrical HVAC subsystem (s) can be manually aligned
to the recirculation mode by closing the outside air intake damper to the air handling unit i

mixing plenum. His allows 100 percent room air to return to the supply air subsystem air
handling unit. The subsystem continues to provide cooling, ventilation, and temperature
control to maintain the areas served by the subsystem (s) within their design temperatures.

In the event of a fire in a Class IE electrical room, in response to heat from the fire or upon
receipt of a smoke signal from an area smoke detector, the combination fire / smoke dampers j
close automatically to isolate the fire area. He affected subsystem continues to provide ,

|ventilation / cooling to the remaining areas and maintains the remaining areas at a slightly
positive pressure. Either or both subsystems can be manually realigned to the once-through
ventilation mode to supply 100 percent outside air to the unaffected areas. Realignment to
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the once-through ventilation mode minimizes the potential for migration of smoke and hot
gases from a non-Class IE electrical room or a Class IE electrical room of one divisica into
the Class IE electrical room of another division. Smoke and hot gases can be remom! from <

the affected areas by reopening the closed combination fire / smoke dampers during the once- )
through ventilation mode. In the once-through ventilation mode, the outside air intake damper I

to the air handling unit mixing plenum opens and the return air damper to the air handling
unit closes to allow 100 percent outside air to the supply air handling unit. The subsystem
exhaust air isolation damper also opens to exhaust room air directly to the turbine building j
vent.

|)

He power supplies to the Class IE electrical room HVAC subsystem are provided by the
plant ac electrical system a'nd the onsite standby diesel generators. In the event of a loss of i

the plant ac electrical system, the Class IE electrical room HVAC subsystem is automatically
transferred to the onsite standby diesel generators. i

9.4.1.2.3.3 Passive Containment Cooling System Valve Room Heating and Ventilation Subsystem j

Normal Plant Operation |
l

The passive containment cooling system valve room ventilation fan exhausts room air to the I
outside environment to maintain room temperature within its normal design temperature range.

When heating is required, one of the two redundant electric unit heaters provides heating to j
maintain the passive containment cooling system valve room temperature above its minimum |
design temperature. He lead electric unit heater starts or stops when the room air temperature

]is above or below predetermined setpoints. The standby electric unit heater starts i

automatically if the room air temperature drops below a predetermined setpoint. !

|Abnormal Piant Operation

The power supplies to the passive containment cooling system valve room unit heaters are
provided by the plant ac electrical system and the onsite standby diesel generators. In the
event of a loss of the plant ac electrical system, the passive containment cooling system valve |
room unit heaters can be transferred to the onsite standby diesel generators by the operator. j

De power supply to the passive containment cooling system valve room ventilation fan is ;

provided by the plant ac electrical system. De room temperature is not expected to exceed !

120*F, based on maximum ambient conditions and internal heat sources.

Following a fire in the passive containment cooling system valve room, smoke and hot gases
can be removed from the area using portable exhaust fans and flexible ductwork.

9A.1.3 Safety Evaluation

ne nuclear island nonradioactive ventilation system has no safety-related function other than
main control room envelope isolation and main control room supply air radioactivity
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monitoring, and therefore requires no nuclear safety evaluation. Redundant safety-related
isolation dampers are provided in the supply, return, and exhaust ducts penetrating the main |
control room. Therefore, there are no single active failures which would prevent isolation of
the main control room envelope. Redundant main control room supply air radiation monitors i
are provided. The nuclear island nonradioactive ventilation system is designed so that safety. !

related systems, structures, or components are not damaged as a result of a seismic event.

9.4.1.4 Tests and Inspections

The nuclear island nonradioactive ventilation system is designed to permit periodic inspection
of system components. Each component is inspected prior to installation. Components of

,

each system are accessible'for periodic inspection during normal plant operation. A system j
air balance test and adjustment to design conditions is conducted in the course of the plant i
preoperational test program. AirHow rates are measured and balanced in accordance with the
guidelines of SMACNA HVAC systems, Testing, Adjusting and Balancing (Reference 19)
except the supplemental air fultration units which are balanced in accordance with the I

guidelines of ASME N5@ Instruments are calibrated during testing. Automatic controls are

tested for actuation at thp p&per setpoints. Alarm functions are checked for operability. .
ro

))/
The supplemental air filtratio mt, HEPA filters, and charcoal adsorbers are field tested in
accordance with ASME 145 to verify that these components do not exceed a maximum
allowable bypass leakage rate. Used samples of charcoal adsorbent are periodically tested to
verify a minimum charcoal efficiency of 90 percent in accordance with Regulatory

,

Guide 1.140, except that test procedures and test frequency are conducted in accordance with
'

k+F
Re ductwork for the supplemental air filtration subsystem and portions of the main control
room / technical support center HVAC subsystem that maintain the integrity of the main control
room / technical support center pressure boundary during conditions of abnormal airborne

radioactivity are tested for leak tightness in accordance with ASME N510(Section 6.
S w. )

9.4.1.5 Instrumentation Applications
'

|
l

ne nuclear island nonradion.ctive ventilation system is controlled by the plant control system
except for the main control room isolation dampers, which are controlled by the protection
and safety monitoring system. Refer to subsection 7.1.1 for a description of the plant control
and plant safety and monitoring systems.

Temperature controllers are provided in the return air ducts to control the room air
temperatures within the predetermined ranges. Temperature indication and alarms for the
main control room return air, Class IE electrical room retum air, air handling unit supply air,
supplemental filtration unit inlet air and charcoal adsorbers are provided to inform plant
operators of abnormal temperature conditions.

Pressure differential indication and alarms are provided across each filter bank (except
charcoal filters) to inform plant operators when filter changeout is necessary. Pressure
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differential indication and alarms are provided to control the main control room and monitor
the technical support center ambient room pressure differentials with respect to surrounding
areas.

Radioactivity indication and alarms are provided to inform the main control room operators {
of gaseous, particulate, and iodine radioactivity concentrations in the main control room

|
supply air duct. See Section 11.5 for a description of the main control room supply air duct '

radiation monitors and their actuation functions.

Smoke monitors are provided to detect smoke in the outside air intake duct to the main
control room and the main control room and Class IE electrical room return air ducts.

Airnow indication and alarms are provided to monitor operation of the supply and exhaust
fans.

Relative humidity indication and alarms are provided to monitor the average relative humidity
in the return air from the main control room / technical support center areas and the inlet air
to the supplemental air filtration unit charcoal filters. -

Status indication is provided to monitor fans, heaters and controlled dampers.

9.4.2 Annex / Auxiliary Buildings Nonradioactive HVAC System

1

The annex / auxiliary buildings nonradioactive HVAC system serves the nonradioactive !
personnel and equipment areas, electrical equipment rooms, clean corridors, and demineralized
water deoxygenating room in the annex building, and the main steam isolation valve
compartments, reactor trip switchgear rooms, and piping and electrical penetration areas in the
auxiliary building.

9.4.2.1 Design Basis |

9.4.2.1.1 Safety Design Basis

The vmex/ auxiliary buildings nonradioactive HVAC system serves no safety-related function
and therefore has no nuclear safety design basis.

9.4.2.1.2 Power Generation Design Basis

The annex / auxiliary buildings nonradioactive HVAC system provides the following specific
functions:

Provides conditioned air to maintain acceptable temperatures for equipment and*

personnel working in the area

Provides suitable environmental conditions for equipment in the main steam isolation.

valve (MSIV) compartments

_
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Prevents the buildup of hydrogen in non-Class IE battery rooms to less than 2 percent*

hydrogen by volume

Removes vitiated air from locker, toilet, and shower facilities*

The system maintains the following room temperatures based on maximum and minimum
normal outdoor air temperature conditions shown in Chapter 2, Table 2-1:

Room or Area Temperatures
( F)

Normal Operation

Offices, corridors (annex building) . . . . . . . . . . . .. 73-78........ . . . .

Locker rooms, toilet rooms (annex building) . 73-78...... . ........

Central alarm station, security access area (annex building) . . . . . . 7 3-7 8. .

Non-Class !E battery rooms (annex building) . . . . . 60-90... ..........

Switchgear and battery charger rooms (annex building) . . 50-105, . . ...

HVAC and mechanical equipment rooms (annex building) . .. 50-105... ..

MSIV compartments (auxiliary building) ... 50-105......... ... ....

Non-safety electrical penetration rooms (auxiliary building) . 50-105....... . .

Reactor trip SWGR rooms (auxiliary building) . . . .. 50-105. ............

Valve / piping penetration room (auxiliary building) 50-105.. .. ........ ..

: Upset Conditions (Loss of Plant ac Electrical System)

Switchgear rooms (annex building) 122 (maximum)... ......... .........

Battery charger rooms (annex building) . . . . . 122 (maximum).......... . .

9.4.2.2 System Description

The annex / auxiliary buildings nonradioactive HVAC system consists of the following
independent subsysteins:

General area HVAC subsystem*

Switchgear room HVAC subsystem*

Equipment room HVAC subsystem.

MSIV compartment HVAC subsystem.

Mechanical equipment areas HVAC subsystem.

Valve / Piping penetration room HVAC subsystem.

The defense in depth portion of the system is shown in Figure 9.4.2-1.
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9.4.2.2.1 General Description |

9.4.2.2.1.1 General Area HVAC Subsystem

The general area HVAC subsystem serves personnel areas in the annex building outside the
security area. The general area HVAC subsystem consists of two 50 percent capacity supply
air handling units, a humidifier, a ducted supply and return air system, diffusers and registers, ,

exhaust fan, automatic controls, and accessories. The air handling units are located on the low |
roof of the annex building at elevation 117'-6" The units discharge into a ducted supply
distribution system which is routed through the building to provide air into the various rooms
and areas served via registers. An electric heating coil is provided in the branch supply duct
to the men's and women's~ change rooms for tempering the supply air.

A humidifier is provided in the system to provide a minimum space relative humidity of
35 percent. I

Air from the men's and women's locker, toilet, and shower facilities in the annex building is
exhausted directly to atmosphere by an exhaust fan. Room air from the remaining areas
served is recirculated back to the air handling unit via a ceiling return plenum and a return
duct system. Outside make-up air is added to the retum air stream at the air handling units

I
to replace air exhausted from toilets and showers in the area served. !

9.4.2.2.1.2 Switchgear Room HVAC Subsystem

The switchgear room HVAC subsystem serves electrical switchgear rooms in the annex
building. He switchgear room HVAC system consists of two 100 percent capacity air
handling units, a ducted supply and return air system, and automatic controls and accessories.

1

he air handling units are located in the north air handling equipment room in the annex |
building at elevation 135'-3". De air handling units discharge into a common duct
distribution system that is routed through the building to the rooms served. Air is returned
to the air handling units from the rooms served by a return duct system.

9.4.2.2.1.3 Equipment Room HVAC Subsystem

ne equipment room HVAC subsystem serves electrical and mechanical equipment rooms in
the annex and auxiliary buildings. His subsystem also serves the security area offices and
the central alarm station in the annex building. De equipment room HVAC system consists
of two 100 percent capacity air handling units, two battery room exhaust fans, a toilet exhaust
fan, a ducted supply and return air system, and automatic controls and accessories.

De air handling units are located in the north air handling equipment room in the annex
building at elevation 135'-3". The air handling units discharge into a common duct
distribution system that is routed through the buildings to the various areas served. Air is
returned to the air handling units from the rooms served (except the battery rooms and rest
rooms) by a return duct system. Electric reheat coils are provided in the ductwork to areas
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requiring close temperature control such as the security area offices and the central alarm
station. Hot water unit heaters are provided in the north air handling equipment room to
maintain the area above 50 F.

A humidifier is provided in the branch duct to the security areas to provide a minimum space
relative humidity of 35 percent.

Each non-Class IE battery room is provided with an individual exhaust system to prevent the
buildup of hydrogen gas in the room. Each exhaust system consists of an exhaust fan, an
exhaust air duct and gravity bacic craft damper located in the fan discharge. Air supplied to
the battery rooms by the air handling units is exhausted to atmosphere. Air from the rest
rooms is exhausted to atmosphere by a separate exhaust fan.

9.4.2.2.1.4 MSIV Compartment HVAC Subsystem

The main steam isolation valve compartment HVAC subsystem serves the two rr.ain steam
isolation valve compartments in the auxiliary building that contain the main steam and
feedwater lines routed between the containment and the turbine building. Each compartment
is provided with separate heating and cooling equipment.

The main steam isolation valve compartment HVAC subsystem consists o two 100 percent
I capacity supply air handling units with only low efficiency filters, ducted supply air

distribution, automatic controls, and accessories for each main steam isolation valve i

compartment.

|The air handling units are located directly within the space served. One unit in each
compartment normally operates to maintain the temperature of the compartment. The air j
handling units can be connected to the standby power system, for investment protection, in l

'

the event of loss of the plant ac electrical system. I

9.4.2.2.1.5 Mechanical Equipment Areas HVAC Subsystem

The mechanical equipment areas HVAC subsystem serves the demineralized water l
*

deoxygenating room, boric acid batching / transfer rooms, and air handling equipment rooms
in the south end of the annex building.

The mechanical equipment areas HVAC subsystem consists of two 50 percent capacity air
handling units, a ducted supply and return air system, automatic controls, and accessories.

The air handling units are located in the lower south air handling unit equipment room on
elevation 135'-3" of the annex building.

9.4.2.2.1.6 Valve / Piping Penetration Room HVAC System

'Ihe valve / piping penetration room HVAC subsystem serves the valve / piping penetration room
on elevation 100'-0" of the auxiliary building. The valve / piping penetration room HVAC
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subsystem consists of two 100 percent capacity air handling units, a return air duct system,
automatic controls and accessories.

He air handling units are located directly within the space served.

9.4.2.2.2 Component Description

The annex / auxiliary buildings HVAC system is comprised of the following major components.
These components are located in buildings on the Seismic Category I Nuclear Island or in the /

annex building. The seismic design classification, safety classification and principal
construction code for Class A, B, C, or D components are listed in Section 3.2. Tables 9.4.
I and 9.4.2-2 provide the design parameters for major defense-in-depth components of the
system.

Air Handling Units

Air handling units with integral supply and return / exhaust fans are utilized in the equipment
room HVAC subsystem, switchgear room HVAC subsystem, and the mechanical equipment
areas HVAC subsystem. Each air handling unit consists of a return / exhaust fan, a
return / exhaust air plenum, a low efficiency filter bank, a high efficiency filter bank, a hot
water heating coil with integral face / bypass damper, a chilled water cooling coil, and a supply
air fan.

Supply Air Handling Units

Supply air handling units are utilized in the general area HVAC subsystem, main steam
isolation valve compartment HVAC subsystem, and the valve / piping penetration room HVAC
subsystem. Each air handling unit consists of a low efficiency filter bank, a hot water heating
coil, a chilled water cooling coil, and a supply fan. The general area HVAC subsystem air
handling unit also includes a high efficiency filter bank and has face and bypass dampers on
the heating coil.

Supply and Exhaust Air Fans

he supply and exhaust fans are centrifugal type, single width single inlet (SWSI) or double
width double inlet (DWDI), with high efficiency wheels and backward inclined blades to
produce non-overloading horsepower citaracteristics. Air handling unit fans that have little
or no ductwork ma utilize forward curved blades. De fans are designed and rated in

w ' 210 (Reference )/ ANSI /AkCA 211 (Raference)/ and
wi

r _ . .
.

Low Emciency Filters and High Emciency Filters |

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

on ASHRAE 52 (Reference). The filters meet UL 900 (Raference
lass I construction

criteria.
|

|
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Electric Heating Coils

The electric heating coils are multi-stage f' tubular type. The electric heating coils meet them

requirements of UL 1096 (Reference 10)./

Electric Unit Heaters

The electric unit heaters are sir.gle-stage or two-stage fin tubular type. jThe ekctric unit
heaters are UL-listed and meet the requirements of UL 1025 (Reference 27) and the National
Electric Code. 4
Shutoff, Control, Balancing, and Backdraft Dampers

Multiblade, two position 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 ANSI /AMCA

.

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 (Renmence lg

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,

and accessories meet the design and construction requirements of
.

jsu .

Construcsion Standants (Reference 1 d SMACNA HVAC Duc_t
.

o m ,,, , % .

s . .

9.4.2.2.3 System Operation

9.4.2.2.3.1 General Area HVAC Subsystem

Normal Plant Operation

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

Supplemental heating is provided for the men's/ women's change room areas by an electric
reheat coil located in the supply air duct to the areas served. The reheat coil operates
intermittently under the control of its temperature controller with sensor located in the
women's change room, which modules the electric heating elements to maintain the space
temperature in the change room areas within the design range.

The supply air is humidified by a common humidifier located in the ductwork downstream
of the supply air handling units. A humidistat located in the main entrance of the annex
building intermittently operstes the humidifier to maintain a minimum space relative humidity
of 35 percent in the area served.

The differential pressure drop across each supply unit filter bank 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
is stopped and isolated from the duct system by means of isolation dampers. The
toilet / shower exhaust fan is also stopped. During filter replacement, the system operates at
approximately 50 percent capacity. This mode of operation will maintain a slight positive
pressure in the building.

Abnormal Plant Operation

The general area HVAC subsystem is not required to operate during any abnormal plant
condition.

9.4.2.2.3.2 Switchgear Room HVAC Subsystem

Normal Plant Operation

During normal plant operation, one air handling unit operates continuously to maintain the
indoor temperatures in the two switchgear rooms. The temperature of the air supplied by the
air handling unit is maintained at 62 F by a temperature controller based on outside ambient
temperature conditions. When the outdoor air temperature is below 62*F, the temperature j
controller modulates the outside air, return air and exhaust air dampers of the air handling unit
to mix return air and outside air in the proper proportion, and modulates the face and bypass
dampers of the hot water heating coils to maintain a mixed air temperature of 62 F. A
minimum amount of outside air is always provided for ventilation requirements. When the !
outdoor temperature is above 62*F, the outside air, return air and exhaust air dampers
automatically reposition for minimum outside air and the temperature controller modulates the
chilled water control valves to maintain the supply air at 62*F. The switchover between
cooling and heating modes is automatically controlled by the supply air temperature
controllers.
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'Ihe differential pressure drop across each air handling unit filter bank is monitored and
individual alarms are actuated when the pressure drop rises to a predetermined level indicative i

of the need for filter replacement. To replace the filters on an air handling unit, the unit is
stopped and isolated from the duct system by means of isolation dampers. During filter
replacement, the second air handling unit operates at full system capacity.

,

Abnorma! Plant Operation

In the event of a loss of the plant ac electrical system, the air handling unit supply and
return / exhaust fans are connected to the standby power system to provide ventilation cooling
to the diesel bus switchgear. This cooling permits the switchgear to perform its defense in
depth functions in support of standby power system operation. In this mode of operation, the |

switchgear rooms are cooled utilizing once-through ventilation using outdoor air. When in
the once-through ventilation mode, the switchgear rooms will be maintained at or below
122*F. Equipment in these rooms that operate following a loss of the plant ac electrical
system are designed for continuous operation at this temperature. To maintain the areas above |

freezing, the mixing dampers will modulate to maintain a supply air temperature of 62*F for ;

outdoor temperatures below 62*F. For outdoor temperature above 62*F, the outside air, return
'

air, and exhaust air dampers are positioned for a once-through flow.

9.4.2.2.3.3 Equipment Room HVAC Subsystem
|

Normal Plant Operation

During normal plant operation, one air handling unit and both battery room exhaust fans
operate continuously to maintain the indoor temperatures in the equipment and security access

{
areas served by the system.

The temperature of the air supplied by the air handling unit is maintained at 62*F by a
temperature controller based on outside ambient temperature conditions. When the outdoor
air temperature is below 62*F, the temperature controller modulates the outside air, return air
and exhaust air dampers of the air handling unit to mix retum air and outside air in the proper
proportion, and modulates the face and bypass dampers of the hot wates heating coils to
maintain a mixed air temperature of 62*F. A minimum amount of outside air is always
provided for ventilation requirements. When the outdoor air temperature is above 62*F, the
outside air, return air and exhaust air dampers automatically reposition for minimum outside
air and the temperature controller modulates the chilled water control valves to maintain the
supply air at 62*F. The switchover between cooling and heating modes is automatically
controlled by the supply air temperature controllers.

Electric reheat coils serving the security access areas are controlled by temperature controllers
with sensors located in the areas served. The temperature sensor sends a signal to a
temperature controller which modulates the electric heating elements to maintain the security
access areas at their design temperatures. Hot water unit heaters operate intermittently to
provide supplemental heating for the north air handling equipment room to maintain the area
temperature above 50*F.

i

f

Revision: 10
December 20,1996 9.4 22 T Westinghouse



.

<+N &-

. 9. Auxiliary Systems
.

su-
,

A humidistat located in the security access area intermittently operates the humidifier to
maintain the security office area at a minimum space relative humidity of 35 percent.

The differential pressure drop across each air handling unit filter bank is monitored, and
individual alarms are actuated when the pressure drop rises to a predetermined level indicative
of the need for filter replacement. To replace the filters of an air handling unit, the unit is
stopped and isolated from the duct system by means of isolation dampers. During filter
replacement, the second air handling unit operates at full systern capacity.

A temperature controller opens the outside air intake and stans and stops the elevator machine
room exhaust fan as required to maintain room design temperature conditions. A local
thermostat controls the electric unit heater.

Abnormal Plant Operation

in the event of a loss of the plant ac electrical system, the air handling unit supply and
retum/ exhaust fans are connected to the standby power system to provide ventilation cooling
to the de switchgear and invertors. This cooling permits that equipment to perform its defense
in depth functions. In this mode of operation, the rooms are cooled utilizing once-through
ventilation using outdoor air. When in the once-through ventilation mode, the de switchgear
and invertor areas will be maintained at or below 122*F. Equipment in those areas that
operate following a loss of the plant ac electrical system are designed for continuous operation
at this temperature. To maintain the areas above freezing, the mixing dampers will modulate
to maintain a supply air temperature of 62*F for outdoor temperatures below 62 F. For
outdoor temperature above 62*F, the outside air, retum air, and exhaust air dampers are
positioned for a once-through flow. ;

9.4.2.2.3.4 MSIV Compartment HVAC Subsystem

Normal Plant Operation

During normal plant operation, one of the main steam isolation valve companment air
handling units in each compartment operates continuously in a recirculation mode to maintain
the indoor temperature in the equipment area served by the system. A temperature controller
modulates the chilled water and hot water control valves serving the operating unit to maintain
the compartment temperature at or less than 105*F and above a minimum of 50 F. The
switchover between cooling and heating modes is automatically controlled by the area
temperature controller.

'Ihe differential pressure drop across each air handling unit filter bank is monitored and
individual alarms are actuated when the pressure drop rises to a predetermined level indicative
of the need for filter replacement. An air handling unit may be shutdown for filter
replacement or other maintenance as required, with the other air handling unit in the same
compartment operating to maintain the area temperature.
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Abnormal Plant Operation

The main steam isolation valve compartment HVAC subsystem is not required to operate
during abnormal plant conditions,

9.4.2.2.3.5 Mechanical Equipment Areas HVAC Subsystem

During normal plant operation, the air handling units operate continuously to maintain the |
indoor temperatures in the areas served. The temperature of the air supplied by each air
handling unit is controlled by individual temperature controls with their sensors located in the I
upper south air handling equipment room. The temperature sensor sends a signal to a )
temperature controller which modulates the face and bypass dampers across the supply air i

heating coil and the chilled water control valve to maintain the mechanical equipment areas
within the design temperature range. The switchover between cooling and heating modes is
automatically controlled by the area temperature controller.

Differential pressure drop across each air handling unit filter bank is monitored, and individual
alarms are actuated when pressure drop rises to a predetermined level indicative of the need
for filter replacement. During filter replacement, the system operates at approx.imately
50 percent capacity.

1

Abnormal Plant Operation

The mechanical equipment areas HVAC subsystem is not required to operate during abnormal
plant conditions.

9.4.2.2.3.6 Valve / Piping Penetration Room HVAC Subsystem

Normal Plant Operation

During normal plant operation, one air handling unit operates continuously in a recirculation
mode to maintain the indoor temperature in the room. A temperature controller modulates
the chilled water control valve and opens and closes the hot water control valve serving the
operating unit to maintain the area temperature at or less than 105 F and above a minimum
of 50*F. The switchover between cooling and heating modes is automatically controlled by
the area temperature controller.

The differential pressure drop across each air handling unit filter bank is monitored, and
individual alarms are actuated when the pressure drop rises to a predetermined level indicative

! of the need for filter replacement.

Abnormal Plant Operation

The valve / piping penetration room HVAC subsystem is not required to operate during
abnormal plant conditions.
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9.4.2.3 Safety Evaluation

The annex / auxiliary buildings nonradioactive HVAC system has no safety-related function and
therefore requires no nuclear safety evaluation.

9.4.2.4 Tests and Inspections

The annex / auxiliary buildings nonradioactive HVAC system is designed to permit periodic
inspection of system components. Each component is inspected prior to installation.
Components of each system are accessible for periodic inspection during normal plant ;

operation. A system air balance test and adjustments to design conditions are made during !
the plant preoperational test program. Air flow rates are measured and balanced in accordance

with the guidelines of SMACNA HVAC Systems - Testag, Adjusting, and Balancin |
(Reference 19). Instruments are calibrated during testing. Automatic controls are tested for' '

actuation at the proper setpoints. Alarm functions are checked for operability.

; 9.4.2.5 Instrumentation Applications
.

The annex /nuxiliary buildings nonradioactive HVAC system operation is controlled by the
;

plant control system (PLS). Refer to subsection 7.1.1 for a discussion of the plant control.

system.

Temperature controllers and thermostats maintain the proper space temperatures. Supply air
temperature is controlled by either sensing local room temperature or by sensing the supply
air temperature in the air handling unit discharge duct, depending on the subsystem. Unit
heaters are controlled by local thermostats. Temperature indication and alarms are accessible
locally via the plant control system.

Temperature is indicated for each air handling unit supply air discharge duct, except for local
recirculation units such as those in the main steam isolation valve compartment and
valve / piping penetration room.

Operational status of fans is indicated in the main control room. The fans and air handling
units can be placed into operation or shutdown from the main control room or locally.

Differential pressure indication is provided for each of the filters in the air handling units and
an alarm for high pressure drop is provided for each air handling unit.

Airflow is indicated for the air handling unit and exhaust fan discharge ducts. Alarms are
provided for low air flow rates in the fan discharge ducts.

An alarm is provided for smoke in discharge ducts from the air handling units.

Position indicating lights are provided for automatic dampers.
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9.4.3 Radiologically Controlled Area Ventilation System

The radiologically controlled area ventilation system (VAS) serves the fuel handling area of
the auxiliary building, and the radiologically controlled portions of the auxiliary and annex
buildings, except for the health physics and hot machine shop areas which are provided with
a separate ventilation system (VHS).

9.4.3.1 Design Basis

9.4.3.1.1 Safety Design Basis

The radiologically controlled area ventilation system serves no safety-related function and
therefore has no nuclear safety design basis.

9.4.3.1.2 Power Generation Design Basis

i

The radiologically controlled area ventilation system provides the following functions:

|
Provides ventilation to maintain the equipment rooms within their design temperature

.
*

range ,

Provides ventilation to maintain airborne radioactivity in the access areas at safe levels*

for plant personnel

Maintains the overall airflow direction within the areas it serves from areas of lower !
*

potential airborne contamination to areas of higher potential contamination

Maintains each building area at a slightly negative pressure to prevent the uncontrolled*

release of airbome radioactivity to the atmosphere or adjacent clean plant areas

Automatically isolates selected building areas from the outside environment by closing*

the supply and exhaust duct isolation dampers and starting the containment air filtration
system when high airbome radioactivity in the exhaust air duct or high ambient pressure
differential is detected. See subsection 9.4.7 for a description of the containment air
filtration system. I

The system maintains the following room temperatures based on the maximum and minimum
normal outside air temperature conditions shown in Chapter 2, Table 2-1:

Access and Equipment Areas Temperature
('F)

Corridors and staging areas . . . . . . . . . . 50 - 104.......... ........ .

HVAC equipment room . . . . .. 50 - 104. ..... . . .. .... .. ...

Spent fuel pool pump and heat exchanger rooms . . . . . 50 - 104............

Rail car bay / filter storage area . . . . . .50 - 104..... .. . .. .....

Gaseous radwaste equipment rooms . . . 50 - 104.. ...... . ... .... ..
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9. Acxiliary Systems

Temperature
( F)

Degasifier column . 50 - 130. . . .... ... . .. . .

RNS and CVS pump rooms (pumps not operating) .50-104...

RNS and CVS pump rooms (pumps operating) . 50 - 130. ... . . .

Containment purge exhaust filter rooms (fans not operating) .50 - 104. ...

Containment purge exhaust filter rooms (fans operating) . 50 - 130. ....

Liquid radwaste tank rooms . 50 - 130. ... .. . . .. .

Liquid radwaste pump rooms ., 50 - 104. . . . .... . ... ... ..

Spent resin equipment rooms . . .. 50 - 130... .. .. ..

Radioactive pipe chases and valve rooms . .50 - 130. . .. .,

Occupied Areas

Fuel handling area . . . . . . . . . . . . . . . . . . . 50 - %.. ... ..... .....

Radiation chemistry laboratory . . . . . . . . . . . . . . . . . 73 - 78.... ....

Primary sample room 73 - 78.... ... . ... ... .... .. ..

Security rooms 73 - 78.... ............ ........... ......... .

9.4.3.2 System Description

The radiologically controlled area ventilation system consists of the following subsystems:

Auxiliary / annex building ventilation subsystem=

Fuel handling area ventilation subsystem=

Radiation chemistry laboratory ventilation subsystema

The defense in depth portion of the system is shown in Figure 9.4.3-1.
1

9.4.3.2,1 General Description |

9.4.3.2.1.1 Auxiliary / Annex Building Ventilation Subsystem
l
1

ne auxiliary / annex building ventilation subsystem serves radiologically controlled equipment, l

piping and valve rooms, adjacent access and staging areas, and the radiation chemistry !
laboratory ventilation subsystem. The auxiliary / annex building ventilation subsystem consists
of two 50 percent capacity supply air handling units, a ducted supply and exha.ust air system,
isolation dampers, diffusers and registers, exhaust fans, automatic controls and accessories. |
The supply air handling units are located in the south air handling equipment room of the l

Iannex building at elevation 158'-0". The units discharge into a ducted supply distribution
system which is routed through the radiologically controlled areas of the auxiliary and annex
buildings. The supply and exhaust ducts have isolation dampers that close to isolate the
auxiliary and annex buildings from the outside environment when high airborne radioactivity 1

is detected in the exhaust air duct. The supply and exhaust ducts are configured so that two
building zones may be independently isolated. The annex building, adjacent auxiliary building |
staging, equipment areas, and rooms served by the radiation chemistry laboratory ventilation
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subsystem are aligned to one zone. The other zone includes primarily radwaste equipment
rooms, pipe chases, and adjacent access corridors located in the auxiliary building. A'
radiation monitor is located in the exhaust air duct from each zone.

The exhaust air fans are located in the upper radiologically controlled area ventilation system
equipment room at elevation 145'.9" of the auxiliary building. The exhaust air ductwork is
routed to minimize the spread of airbome contamination by directing the supply airflow from
the low radiation access areas into the radioactive equipment and piping rooms with a greater
potential for airborne radioactivity. Additionally, the exhaust air ductwork is connected to the
radioactive waste drain system (WRS) sump to maintain the sump atmosphere at a negative
air pressure to prevent the exfiltration of potentially contaminated air into the surrounding
area. The exhaust air ductwork is connected to the radwaste effluent holdup tanks to prevent
the potential buildup of airborne radioactivity or hydrogen gas within these tanks. The
exhaust fans discharge the exhaust air into the plant vent for monitoring of offsite airborne
radiological releases.

The ventilation airflow dilutes potential airborne con ation to maintain the concentration
at the site boundary within 10 CFR 20 (Reference 2 allowable effluent concentration limits
and the intemal room airbome concentrations withm 10 GR occupational derived air
concentration (DAC) limits during normal plant operation.' "

Unit coolers are located in the normal residual heat removal system (RNS) and chemical and
volume contiol system (CVS) pump rooms because they have significant cooling loads on an
intermittent basis when large equipment is operating. Each unit cooler is sized to
accommodate 100 percent of its corresponding pump cooling load. The unit coolers are
provided with chilled water from redundant trains of the central chilled water system (VWS)
low capacity subsystem. De normal residual heat removal pump room unit coolers have two
cooling coils per unit cooler so that chilled water supplied by either train A or train B alone
can support concurrent operation of both normal residual heat removal system pumps. The
two chemical and volume control makeup pump room unit coolers are connected to redundant
trains of the chilled water system; however, operation of either the train A or train B unit
cooler alone maintains the common makeup pump room temperature conditions and supports
operation of either makeup pump.

Heating coils are located in the supply air ducts serving plant areas that require supplemental
heating during periods of cold outside air temperature conditions. Electric unit heaters provide
supplemental heating in the middle annulus.

ne upper annulus is separated from the middle annulus area of the auxiliary building by a
,

concrete floor section and flexible seals that connects the containment steel shell to the shield
building. De annulus seal provides a passive barrier during normal plant operation or when
the auxiliary building is isolated, preventing the exfiltration of t.nmonitored releases from the
middle annulus to the environment.
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9.4.3.2.1.2 Fuel Handling Area Ventilation Subsystem

The fuel handling area ventilation subsystem serves the fuel handling area, rail car bay / filter
storage area, and the spent resin equipment and piping rooms. The fuel handling area
ventilation subsystem consists of two 50 percent capacity supply air handing units, a ducted
supply and exhaust air system, isolation dampers, diffusers, registers, exhaust fans, automatic
controls ar.d accessories. The ventilation airflow capacity is designed to maintain
environmental conditions that support worker efficiency during fuel handling operations based

/bn a maximum wetbulb globe temperature of 80 F (96 F drybulb) as defined by EPRI
v NP-4453 (Reference 22), ne supply air handling units are located in the south air handling

equipment room of the annex building at elevation 135'-3". He units discharge into a ducted
supply distribution system'which is routed to the fuel handling and rail car bay / filter storage
areas of the auxiliary building. The supply and exhaust ducts are provided with isolation
dampers that close when high airborne radioactivity in the exhaust air or high pressure
differential with respect to the outside atmosphere is detected.

The exhaust air fans are located in the upper radiologically controlled area ventilation system
equipment room at elevation 145'-9" of the auxiliary building. The supply and exhaust
ductwork is arranged to exhaust the spent fuel pool plume and to provide directional airflow
from the rail car bay / filter storage area into the spent resin equipment rooms. He exhaust
fans discharge the exhaust air into the plant vent for monitoring of offsite airborne
radiological releases.

The ventilation airflow dilutes potential airborne con , ation to maintain the concentration
at the site boundary within 10 CPR 20 (Refomace 21 owable effluent concentration limits

concentration (DAC) limits during normal plant operation."" p occupational derived air
and the internal room airborne concentrations withi CFR

i

i
9.4.3.2.1.3 Radiation Chemistry Laboratory Ventilation Subsystem '

The radiation chemistry laboratory ventilation subsystem serves the radiation chemistry
laboratory, primary sample room and auxiliary building security rooms. He radiation

,

chemistry laboratory ventilation subsystem consists of two 100 percent capacity supply air |
handing units, a ducted supply air system, a humidifier, diffusers, registers, automatic controls |
and accessories. De supply air handling units are located in the south air handling equipment
room of the annex building at elevation 158'-0". The supply air handling units are connected
to the auxiliary / annex building ventilation subsystem supply air duct to utilize preconditioned |
and prefiltered outdoor air. Supplemental filtration is provided by the radiation chemistry

'

laboratory ventilation subsystem for added cleanliness to support operation of sensitive
equipment. A humidifier is located in the common supply air ductwork downstream of the
supply air handling units. The radiation chemistry laboratory exhaust air is ducted to the
auxiliary / annex building ventilation subsystem exhaust fans. De ventilation airflow dilutes

, room internal airborne radioactivity concentrations within 10 CFR 20 occupational derived air |

| concentration (DAC) limits.
!
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9.4.3.2.2 Component Description

The radiologically controlled area ventilation system is comprised of the following major
components. These components are located in buildings on the Seismic Category I Nuclear
Island and the Seismic Category II ponion of the annex building. The seismic design
classification, safety classification and principal construction code for Class A, B, C, or D
components are listed in Section 3.2. Table 9.4.31 provides design parameters for major
defense in depth components in the system.

Supply Air Handling Units

|
Each supply air handling unit consists of a low efficiency filter bank, a high efficiency filter
bank, a hot water heating coil bank, a chilled water cooling coil bank, and a supply fan. The
radiation chemistry laboratory supply air handling units only consist of a high efficiency filter
bank, a hot water heating coil bank and a supply fan.

i

Supply and Exhaust Air Fans

The supply and exhaust air fans are centrifugal type, single width single inlet (SWSI) or
double width double inlet (DWDI), with high efficiency wheels and backward inclined blades
to produce non-overloading horsepower characteristics. He fans are designed and rated in
accordance with ANSFAMCA 210 (Ref 4y ANSFAMCA 211 (R., eq5),and

gjdf AMCA 300 (Refenace

Unit Coolers

Each unit cooler consist of a low efficiency filter bank, a chilled water cooling coil bank and
a supply fan. The normal residual heat removal system pump room unit coolers have
redundant cooling coil banks.

Low and High EfHelency Filters

De low efficiency filters and hi h efficiency filters have a rated dust spot efficiency based
on ASHRAE 52 R' 3 . The filters minimum average dust spot efficiencies for the
defeNNiifdspddtErs'are shown in Table 9.4.3-1. He filten meet UL'91((R'efQ]
Class I constmetion criteria. "" ~ ~

Electric Unit Heaters

The electric unit heaters are single-stage or two-stage fin tubular type. The electric unit heater. . ,
I are UL, listed and meet the requirements of UC1025 (Reference 2g and National Electric [

cou. g { g %p.h'

1.
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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

j the heat output. Coils are performance rated in accordance d.h ARI 410 (Re rence 12).

MCooling Coils

The chilled water cooling wils are countetby, fint.M tubul;u type. The cooling coils are
designed and rated ir, accordance with ASHRAE 33 (Reference,ll) and ANSI /ARI 410
(Reference 12). V V

Ilumidifier

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

Fire Dampers
.

Fire dampers are provided at duct penetrations through fire barriers to maintain the fhe
resistance rating of the barriers. The fire dampers meet the design, testing and installation
requirements of UI-555 (Reference 15)g

Shutoff and Balancing Dampers

Multiblade, two-position shutoff dampers are parallel-blade type. Multiblade, balancing
dampers are opposed-blade type. Air handling unit and fan shutoff dampers are designed for
maximum fan static pressure at shutoff flow and meet the performance requirements of
ANSI /AMCA 500 '

|$ /.,
.

Isolation Dampers

Isolation dampers are bubble tight, single- or parallel-blade type. 'Ihe isolation dampers have i

spring return actuators which fail closed on loss of electrical power or loss of air pressure,[The isolation dam 'S00

435E*2/$rs are constructed, qualified and tested in accordance withAm,
'

- .
Ductwork and Accessories

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

supports and accessories meet the design and constructionJre uirements of SEAQiA Hight .
|subject to fan shutoff pressure is structurally designed for fan shutoff pressures._Ductwork, , ?
j

Pressum Duet ~ Construction Standards (Referemos 16)vand SMACNA HVAC Doct<' l

Conse actica Standard : Maest'and Mentde (ReAmence 17)/

l
!_.

i

Revision: 10 !

[ W86tingh0088 9.4-31 December 20,1996 |

!



.

H--h
9. Auxiliary Systems.

* g_

9.4.3.2.3 System Operation,

9.4.3.2.3.1 Auxiliary / Annex Building Ventilation Subsystem

Normal Plant Operation

During normal plant operation, both supply air handling units and both exhaust fans operate
continuously to ventilate the areas served on a once-through basis. The supply airflow rate
is modulated to maintain the areas served at a slightly negative pressure differential with
respect to the outside environment. The exhaust air is unfiltered and directed to the plant vent
for discharge and monitoring of offsite gaseous releases.

The temperature of the supply air is controlled by temperature sensors located in the supply
air ducts. When the supply air temperature is low, the face and bypass dampers across the
supply air hot water heating coil are modulated to heat the supply air. Local thermostats
operate supply duct heating coils and unit heaters to provide supplemental heating for building
areas that have conductive heat loss to the outside environment during periods of cold outside
temperature conditions. When the supply air temperature is high, the flow of chilled water
is modulated to cool the supply air. The ventilation' air is continuously monitored by smoke
monitors located in the common ductwork downstream of the supply air handling units and
upstream of the exhaust fans.

A supply air handling unit is automatically shut down if one of the following conditions is
detected:

Airflow rate of the fan is below a predetermined setpoint*

Supply air temperature is below a predetermined setpoint.

Each chemical and volume control system makeup pump and normal residual heat removal'

system pump unit cooler automatically starts whenever the associated pump receives a start
signal or a high room temperature signal.

The gaseous radwaste equipment areas have sufficient ventilation to remove hydrogen gas that
may leak from the radwaste equipment into the equipment rooms to maintain the

I concentration of hydrogen below a safe level of about 1 percent. Instrumentation available
I to monitor hydrogen concentration is listed in Table 11.3-2.

Abnormal Plant Operation

if high airbome radioactivity is detected in the exhaust air from the auxiliary or annex
buildings, the supply and exhaust duct isolation dampers automatically close to isolate the
affected area from the outside environment. The containment air filtration system mitigates
the exfiltration of unfiltered airborne radioactivity by maintaining the isolated zone at a
slightly negative pressure with respect to the outside environment and adjacent unaffected
plant areas. The auxiliary annex building ventilation subsystem temains in operation at a
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reduced capacity if either the auxiliary or annex building is not isolated. A disruption in the
normal ventilation airflow rate that causes a high pressure differential with respect to the
outside environment causes the sarae automatic actuations. The containment air filtration ,

system maintains a slightly negative pressure differential with respect to the outside |

environment until operation of the auxiliary / annex building ventilation subsystem is restored.
Refer to subsection 9.4.7 f7 a description of the containment air filtration system.

If smoke is detected in tt' lW y or exhaust air ducts, an alarm is initiated in the main
control room. The auxilia- . x building ventilation subsystem remains in operation unless
plant operators determiv o chere is a need to manually shut down the subsystem. In the

,

event of a fire occuntur, within the auxiliary or annex buildings, local fire dampers j

automatically isolate the HVAC ductwork penetrating the fire area when the local air
temperature exceeds predetermined setpoints.

in the event of a loss of the plant ac electrical system, the unit coolers serving the normal i
residual heat removal, and enemical and volume control pump rooms can be powered by the |
onsite standby diesel generators.

9.4.3.2.3.2 Fuel Handling Area Ventilation Subsystem
'

Normal Plant Operation

During normal plant operation, both supply air handling units and both exhaust fans operate
continuously to ventilate the areas served on a once-through basis. The supply airflow rate
is modulated to maintain the areas served at a slightly negative pressure differential with
respect to the outside environment. The exhaust air is unfiltered and directed to the plant vent
for discharge and monitoring of offsite gaseous releases.

The temperature of the supply air is controlled by temperature sensors located in the supply
air ducts. When the supply air temperature is low, the face and bypass dampers across the
supply air hot water heating coil are modulated to heat the supply air. A local thermostat
provides supplemental heating in the rail car bay / filter storage area by controlling a supply
duct heating coil. When the supply air temperature is high, the flow of chilled water is
modulated to cool the supply air. The ventilation air is continuously monitored by a smoke
monitor located in the common ductwork downstream of the supply air handling units and by
a monitor upstream of the exhaust fans.

A supply air handling unit is automatically shut down if one of the following conditions is
detected:

Airflow rate of the operating fan is below a predetermined setpoint*

Supply air temperature is below a predetermined setpoint*
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Abnormal Plant Operation

if high airborne radioactivity is detected in the exhaust air from the fuel handling area, the
supply and exhaust duct isolation dampers automatically close to isolate the fuel handling area
from the outside envirc.nment. De containment air filtration system mitigates exfiltration of
unfiltered airborne radioactivity by maintaining the isolated zone at a slightly negative
pressure differential with respect to the outside environment and adjacent unaffected plant
areas. A disruption in the normal ventilation airflow rate that causes a high pressure
differential with respect to the outside environment causes the same automatic actuations. He
containment air filtration system maintains a slightly negative pressure differential with respect
to the outside environment until operation of the fuel handling area ventilation subsystem is
restored. Refer to subsection 9.4.7 for a description of the containment air filtration system.

If smoke is detected in the supply or exhaust air ducts, an alarm is initiated in the main
control room. The fuel handling area subsystem remains in operation unless plant operators
determine that there is a need to manually shut down the subsystem. In the event of a fire
occurring within the fuel handling area, fire dampers automatically isolate the HVAC
ducttwork penetrating this fire area when the local air temperature exceeds predetermined
setpoints.

9.4.3.2.33 Radiation Chemistry Laboratory Ventilation Subsystem

Normal Plant Operation

During normal plant operation, one of two supply air handling units operates continuously to
ventilate the areas served on a once-through basis, ne supply airflow rate is modulated to
maintain the radiation chemistry laboratory at a slightly negative pressure differential with
respect to the adjacent access corridor, ne exhaust air is unfiltered and directed to the plant
vent by the auxiliary / annex building ventilation subsystem for monitoring of gaseous offsite
releases.

The temperature of the supply air is controlled by a temperature sensor located in the radiation
chemistry laboratory. When the radiation chemistry laboratory room air temperature is low,
hot water valves to the supply air hot water heating coils are opened to maintain the room
temperature within its normal design temperature range. He security room and primary
sample room temperature conditions will vary according to the demand for supplemental heat
in the radiation chemistry laboratory. A humidifier maintains the relative humidity in the
areas served above 35 percent for personnel comfort during periods of low outside humidity
conditions. He exhaust air from the radiation chemistry laboratory and primary sample room
is continuously monitored by a smoke monitor located in the common exhaust air ductwork.

He operating supply air handling unit is automatically shut down and the standby unit is
started if the supply airflow rate is below a predetermined setpoint.
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Abnormal Plant Operation
.

If high airborne radioactivity is detected in the exhaust air from the annex building (which
includes the exhaust air from the areas served by the radiation chemistry laboratory ventilation
subsystem), the annex building supply and exhaust air isolation dampers close and the
radiation chemistry laboratory supply air handling unit fan is automatically shut down. The
containment air filtration system provides filtered exhaust to maintain the isolated zone at a
slightly negative pressure differential with respect to the outside environment and adjacent
unaffected plant areas. Other abnormal conditions causing closure of the annex building
isolation dampers also shut down the radiation chemistry laboratory supply air handling unit
fans.

I

If smoke is detected in the common exhaust air duct from the radiation chemistry laboratory
and primary sample room, an alarm is initiated in the main control room. De radiation
chemistry laboratory remains in operation unless plant operators determine that there is a need
to manually shut down the subsystem. In the event of a fire occurring within the areas served,
the HVAC ductwork penetrating fire barriers close if the local air temperature exceeds
predetermined setpoints.

.

9.433 Safety Evaluation

The radiologically controlled area ventilation system has no safety-related function and
|

therefore requires no nuclear safety evaluation. d
*\

The isolation dampers for the fuel handling area, auxiliary and annex buildings are provided
to help keep normal plant releases below 10 CPQ limits and 10 CPR 50 I ,t/
guidelines in the event of an abnormal release of ai ome radioactivity. ,g

9.4.3.4 Tests and Inspections .

He radiologically controlled area ventilation system is designed to permit periodic inspection
of system components. Each component is inspected prior to installation. Components of
each system are accessible for periodic inspection during normal plant operation. A system
air balance test and adjustment to design conditions is conducted in the course of the plant
preoperational Airflow rates are measured and balanced in accordance with the_ f
guidelines of S HVAC Systems .Tesdag, Adjusting and Belancing (R.Jerence 19)'.7
Instruments are c ibrated during testing. Automatic controls are tested for actuation at the
proper setpoints. Alarm functions are checked for operability.

9.4.3.5 Instrumentation Applications

The radiologically controlled area ventilation system is controlled by the plant control system
(PLS). Refer to subsection 7.1.1 for a discussion of the plant control system.

Temperature controllers maintain the proper air temperatures and provide indication and
alsrms. Main control room temperature indication is provided for the normal residual heat
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removal system pump rooms, and the chemical and volume control makeup pump rcom to
allow room temperatures to be verified during pump operation without requiring personnel
access to these rooms.

Operational status of fans and dampers is indicated in the main control room. Fans and air
handling units can be placed into operation or shut down from the main control room.

Differential pressure indication and high differential pressure alarms are provided for the
filters in the air handling units and rocm coolers. Pressure differential indication and alarms
are provided to control the negative pressure in the radiologically controlled areas of the
auxiliary and annex buildings.

Radioactivity indication and alarms are provided to inform the main control room operators
of gaseous radioactivity concentrations in the exhaust ducts from the fuel handling area and
radiologically controlled areas of the auxiliary and annex buildings.

Flow indication and alarms are provided to alert plant operators to equipment malfunctions.

Smoke alarms are provided.

9.4.4 Balance-of Plant. Interface

Not applicable to AP600.

9.4.5 Engineered Safety Features Ventilation System

Not applicable to AP600

9.4.6 Containment Recirculation Cooling System

The containment recirculation cooling system controls building air temperature and humidity
to provide a suitable environment for equipment operability during normal operation and
shutdown.

9.4.6.1 Design Basis '

9.4.6.1.1 Safety Design Basis

The containment recirculation cooling system serves no safety-related function and therefore
has no nuclear safety design basis. The containment recirculation system is not required to
mitigate the consequences of a design basis accident or loss of coolant accident. |

|
9.4.6.1.2 Power Generation Design Basis

The containment recirculation cooling system provides the following functions: |

|
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Controls the containment thermal environment to maintain an average bulk air i
*

temperature below 120*F during normal operation ;

Controls the containment thermal environment to maintain an average bulk air*

temperature below 70*F and above 50 F for personnel accessibility and equipment
operability during refueling and plant shutdown

i

Maintains a homogeneous containment temperature and pressure during containment*

integrated leak rate testing (ILRT)

!

Maintains a homogeneous containment temperature and pressure during a loss of the i
*

plant ac electrical system |
,

Controls the reactor cavity area average concrete temperature to less than 150*F with a*

maximum local area temperature of 200*F
|

9.4.6.2 System Description
,

.

The containment recirculation cooling system is shown in Figure 9.4.6-1.

9.4.6.2.1 General Description

The containment recirculation cooling system is comprised of two 100 percent capacity skid-
mounted fan coil unit assemblies with a total cf four 50 percent capacity fan coil units which>

connect to a common duct ring header and distribution system. Each fan coil unit contains
a fan and associated cooling coil banks. The two fan coil unit assemblies are located on a
platform at elevation 149' 7', approximately 180 degrees apart to provide a proper retum air
and mixing pattem through the ring header. The top of the ring header is approximately at
elevation 176'-6". He ring header and the fan assemblies are designed to provide uniform
air and temperature distribution inside the containment, considering the possibility that one
fan coil assembly may be out of service.

He cross-connections between the central chilled water system piping for containment cooling
and hot water heating system piping for containment heating are located outside the
containment. He water piping inside containment is common to both the central chilled
water system and hot water heating system.

9.4.6.2.2 Component Description

ne containment recirculation cooling system is comprised of the following et ''/ c a ts.
Rese components are located in buildings on the Seismic Category I Nuclear Ish .io. Table
9.4.6-1 provides design parameters for the major components of the system.
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1
Containment Recirculation Fan Coil Units |

Each fan coil unit assembly consists of two separate but physically connected 50 percent
capacity fan coil units. Each fan coil unit assembly is comprised of a return air mixing
plenum section with a physical barrier in the middle and three cooling coils attached to the,

sides of each plent'm section. The cooling coils are counterflow finned tubular type. The
cooling coils are rated and meet the performance requirements in accordance with
MARI 410 (Referene 12) and ASHRAE 33 (Reference 11)

The recirculation fans are vane axial upblast type, direct driven with a high efficiency wheel, 1

h adjustable blades and an inlet bell. The fans are mounted vertically on top of the mixing air |

plenum section. The fans 'are designed with a non-overloading two-speed motor. The high '

speed is used during normal operation and the low speed is used during high ambient air
density operating conditions such as the integrated leak

te testing. He fans are designed [
;

and rated in accordance with (210 4),(ANSFAMCA 211

f21@7 Fans are factory tested arifr~aie,d forVy11 and ANSVp300gg
(Refemace 5),and ANSUAMCA
performance in"accordance with

,

Pressure Relief Damper

Pressure relief dampers relieve high pressure differential acmss the ductwork to protect the
equipment or components from possible damage resulting from abnormal containment pressure,

transients. De pressure relief dampers are the weight loaded type.

Ductwork and Accessories

Ductwork, accessories, and duct supports are cons'ructed of galvanized steel and structurally
designed to accommodate fan shutoff pressures. The ductwork meets the design, testing and

con;truction requirements according to Sh4ACNA HVAC Doct Construction Standardfs -tal ,

" " ' " " " " " " " " '

and Flexible.,(Refesence 17),

'

Balancing and Backdraft Dampers'

Multiblade, balancing dampers are opposite-blade type. Backdraft dampers are provided to
prevent reverse flow through the standby fan while the redundant f.m is operating. The
backdraft dampers also allow start up of the standby fan while the redundant fan remains in
operation. The balancing and backdraft dampers are designed for the same differential
pressure as the duct section in which they are located and meet the performance requirements
in according with AMCA 21 and ANSVAMCA500 (Reference 14)p/

'

s9.4.6.2.3 System Operation y

Normal Plant Operation

During normal plant operation, one of the two 50 percent capacity fans in each fan coil unit
assembly draws air from the upper levels of the operating floor and delivers cooling a'r
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through the ring duct and the secondary ductwork distribution system to the cubicles,
compartments, and access areas above and below the operating floor. In addition, cooling air
is delivered to the reactor cavity and reactor support areas to maintain appropriate local area
and concrete temperatures. The normal supply temperature is 60 F in order to meet the
environmental design requirements during various m] des of operation.

As the supply air absorbs the heat released from various components inside containment,
Ireturn air rises through vertical passages and openings due to its lower density to the upper

containment level where it is again drawn into the fan coil units, cooled, dehumidified, and
4

recirculated. !

The standby fan coil units will be started automatically if one of the following events occurs:

Air discharge flow rate from the operating fans decreases to a predetermined setpoint 1
*

i

Air discharge temperature from the operating fan coil unit is above or below a {
*

predetermined setpoint

Electrical and/or control power is lost*

i

Fan coil unit su'pply fans are connected to 480V buses with backup power supply from the
onsite standby diese! generators. Following a reactor shutdown when the outside air
temperature is below a predetermined temperature, the fan coil units cooling water supply will
be manually realigned by the operators from the central chilled water system to the hot water
heating system. Refer to subsection 9.2.7 for further details.

:

Shutdown and Refueling Operation

During reactor shutdown, the system maintains the average bulk air temperature within
appropriate limits for personnel access and maintenance. In addition, a steam generator
maintenance space ventilation subsystem with a portable exhaust air filtration unit is available.
The maintenance ventilation subsystem is designed to protect maintenance personnel and to
control the spread of airborne contamination from the steam generator compartments to the
other containment areas. The steam generator maintenance space ventilation subsystem
consists of permanently installed exhaust ductwork with flexible hose connections in the
vicinity of the steam generator channel heads. 'Ihe other end of ductwork can be connected
to a portable exhaust air filtration unit. During maintenance ventilation subsystem operation,
flexible hoses can be connected to the exhaust ductwork to allow the portable exhaust air
filtration unit to clean up and exhaust the compartment air to containment atmosphere, the
supply air distribution system to each steam generator compartment is isolated by closing
dampers. Local exhaust connections with flexible hoses can be connected to the maintenance
ventilation subsystem ductwork or piping to be used for clean up of localized airbome
contamination.
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Integrated Leak Rate Testing Operation

'

During integrated leak rate testing, fan coil unit operation is controlled by the main control
room operator. He fan coil unit vaneaxial fans are operated at low speed to prevent the fan
motors from exceeding their rated horsepower while equalizing the containment air

{
temperature and pressure which could affect the containment integrated leak rate testing j
results. The recirculation fan coil units draw air from the upper levels of the operating floor 1

and deliver airflow through the ring header and its distribution ductwork that is connected to '

equipment compartments, cubicles, and access areas above and below the operating floor.

Abnormal Plant Operation
,

I

The containment recirculation system is not required to mitigate the consequences of a design
basis fuel handling accident or a loss of coolant accident. If the system is available following
abnormal operational transients, it can be operated at reduced speed for post-event recovery
operations to :ower the containment temperature and pressure.

'

he power supplies to the containment recirculation cooling system are provided by the plant
ac electrical system and the onsite standby diesel generators. In the event of a loss of the ;

plant ac electrical system, the containment recirculation components can be conriected to the !
onsite standby diesel generators in accordance with the optional electrical load sequencing.

9.4.6.3 Safety Evaluation
i

The containment recirculation cooling system has no safety function and therefore requires )
no nuclear safety evaluation. He containment recirculation cooling system is designed to |
preclude damage to safety-related systenw, structures, or components as a result of a seismic i
event. I

9.4.6.4 Tests and Inspections

'

he containment recirculation cooling system is designed to permit periodic inspection of
system components. Each component is inspected prior to installation. Components of the
system are accessible for periodic inspection. A system air balance test and adjustment to
design conditions is conducted in the course of the plant preoperational test program.
Instruments are calibrated during testing. Automatic controls are tested for actuation at the
proper setpoints. Alarm functions are checked for operability.

, , . .

The system airflows are balanced in accordance with SMACNA HVAC Systeins - Testing.I

AgeWeg"iuMMancing (Reference 19p
'

. . .,

9.4.6.5 Instrumentation Application

The containment recirculation cooling system is controlled by the plant control system.
Process indication and alarm signals are locally accessible through the plant control system.
Refer to subsection 7.1.1 for a description of the plant control system.
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Temperature controllers are provided in the ring headers of the corresponding containment
recirculation fan coil unit which provide an input signal to modulate the central chilled water

l
system supply valves to the cooling coils. The containment volumetric average high and low
temperature are monitored and alarmed when the temperature is out of the normal operating
range. The ambient temperature in a specific equipment compartment or areas of the
containment are monitored and alarmed.

The discharge flowrate from each containment recirculation fan unit is monitored and low I
flow condition is alarmed to alert the operator for a manual start of the spare fan unit. Flow
to the reactor cavity is also monitored and low flow condition is alarmed.

9.4.7 Containment Air Filtration System

The containment air filtration system (VFS) serves the containment, the fuel handling area and i

the other radiologically controlled areas of the auxiliary and annex buildings, except. for the
hot machine shop and health physics areas which are served by a separate ventilation system.

9.4.7.1 Design Basis

9.4.7.1.1 Safety Design Basis I

ne containment air filtration system serves no safety-related function, other than containment
i

isolation, and therefc,re has no nuclear safety design basis except for containment isolation. I

See subsection 6.2.3 for a description of the containment isolation system.

9.4.7.1.2 Power Generation Design Basis

Containment Area

ne containment air filtration system provides the following functions:

Provides intermittent flow of outdoor air to purge the containment atmosphere of*

airborne radioactivity during normal plant operation, and continuous flow during hot or
cold plant shutdown conditions to provide an acceptable airbome radioactivity level prior
to personnel access

Provides intermittent venting of air into and out of the containment to maintain the*

containment pressure within its design pressure range during normal plant operation

Directs the exhaust air from the containment atmosphere to the plant vent for monitoring,*

and provides filtration to limit the release of airbome radioactivity at the site boundary
within acceptable levels

Monitors gaseous, particulate and iodine concentration levels discharged to the*

environment through the plant vent
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De system conditions and filters outside air supplied to the containment for compatibility
I with personnel access during maintenance and refueling operations. Based on the maximum
i and minimum outside air normal temperature conditions shown in Chapter 2, Table 2-1, the
I system supplies air between 50 and 70*F. The air is distributed and conditioned within the
I containment by the containment recirculation system (subsection 9.4.6).

4

Radiologically Controlled Areas Outside Containment

The containment air filtration system provides filtration of exhaust air from the fuel handling
area, auxiliary, or annex buildings to maintain these areas at a slightly negative pressure with
respect to the adjacent areas when the radiologically controlled area ventilation system detects
high airborne radioactivity or pressure differential. Refer to subsection 9.4.3 for a description
of the radiologically controlled area ventilation system.

9.4.7.2 System Description

The containment air filtration system is shown in Figure 9.4.7-1.
.

9.4.7.2.1 General Description

The containment air filtration system consists of two 100 percent capacity supply air handling
units, a ducted supply and exhaust air system with containment isolation valves and piping,
registers, exhaust fans, filtration units, automatic controls and accessories. The supply air
handling units are located in the south air handling equipment mm of the annex building at
elevation 158'-0". He supply air handling units are connected to a common air intake'

plenum, located at the south er.d of the fan room, and discharr,e the supply air towards the
east containment recirculation cooling system (VCS) recirculanon unit to distribute the purge
air within the containment. Refer to subsection 9.4.6 for a description of the containment ;

recirculation cooling system.

1

! ne exhaust air filtration units are located within the radiologically controlled area of the
annex building at elevation 135'-3" and 146'-3". The filtration units are connected to a ducted
system with isolation dampers to provide HEPA filtration and charcoal adsorption of exhaust

,

air from the containment, fuel handling area, auxiliary and annex buildings. A gaseous !

radiation monitor is located downstream of the exhaust air filtration units in the common
ductwork to provide an alarm if abnormal gaseous releases are detected. He plant vent
exhaust flow is monitored for gaseous, particulate and iodine releases to the environment.'

Dunn containmerg purge, the exhaust air filtration units satisfy 10 M 50 Appendix $
_

M pr offsite releases and meets le m 2062ylowable
effteent'concentiation Timits when combined with gaseous releases from'other sources. |
During conditions of abnormal airborne radioactivity in the fuel handling area, auxiliary and/or !

. annex buildings, the filtration units provide filtered exhaust to minimize unfiltered offsite j
'

releases.

The size of the containment air filtration system supply and exhaust air lines that penetrate
the containment pressure boundary is 36 inches in diameter. Each penetration includes an
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inboard and outboard branch connection with 16 inch diameter containment isolation valves
that are opened when the containment air filtration system is connected to the containment.
The ends of the 36 inch containment penetrations are capped for possible future addition of
a high volume purge system. In the event of a loss-of-coolant accident (LOCA) while the
containment air filtration system is aligned to containment, there will not be a significant
release of radioactivity during closure of the 16 inch diameter supply and exhaust valves. The
maximum time for valve closure is 5 seconds, based on Branch Technical Position 6-4
to Standard Review Plan 6.2.4 (Reference 23). /

~

The exhaust air containment penetrations also serve as a connection for the containment
integrated leak rate test system to pressurize and depressurize the containment during
integrated leak rate testing. Otherwise, the containment air filtration exhaust subsystem is not
involved with the containment integrated leak rate test and is isolated from the containment
during this time period.

9.4.7.2.2 Component Description !

i

The containment air filtration system is comprised of the following components. R ese I

components are located in buildings on the Seismic Category I Nuclear Island and the Seismic
Category II portion of the annex building. The seismic design classification, safety
classification and principal construction code for Class A, B, C, or D components are listed
in Section 3.2. Table 9.4.7-1 provides design parameters for the major components of the
system.

Supply Air Handling Units

Each supply air handling unit consists of a low efficiency filter bank, a high efficiency filter
bank, a hot water heating coil bank, a chilled water cooling coil bank and a supply fan.

bExhaust Air Filtration Units

Each exhaust air filtration unit co sists of an electric heater, an upstream high efficiency filter
bank, a HEPA filter bank, a e oal adsorber with a downstream postfilter bank, and an
exhaust fan. De filtration t configurations, including housing, internal components,
ductwork, dampers, fans, and c ntrols, are designed and constructed to meet the performance
requirements o o satisfy the guidelines of Regulatory Guide 1.140. Refer to
Table 9.4-1 for sam-M of the containment air filtration system filtration efficiencies and
Appendix 1 A for a comparison of the containment air filtration system exhaust air filtration
units with Regulatory Guide 1.140.

Isolation Dampers

isolation dampers are bubble tight, single-blade or parallel-blade type. The isolation dampers
have spring return actuators which fail closed on loss of electrical power or instrument air.
The design and construction of the isolation dampers is in accordance withV '500 or /
ASME NSO9 (R tw 14 and 2y %
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Pressure Differential Control Dampers

Pressure differential control dampers utilize opposed-blade type construction and meet the
performance requirements of ANSI /AMCA 500 or ASME N' , Section 5.9.

bSupply and Exhaust Fans

The supply and exhaust air fans are centrifugal type, single width single inlet (SWSI), with
high efficiency wheels and backward inclined blades to produce non-overloading horsepower

characteristics. Fan performance is rated in accordance with ANSI /AMCA 21yeference 4),
ANSI /AMCA 211 (Reference 5 d CA 300 (Reference 6)

g- 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 I debris screens are mounted on :

Safety Class C, seismic Category I pipe to prevent entrainment of debris through the supply
and exhaust openings that may prevent tight valve shutoff. 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 loss of electrical power or air pressure. The i

valves are controlled by the protection and plant safety monitoring 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 l

subject to fan shutoff pressures is structurally designed to accommodate fan shutoff pressures.
De system air ductwork inside containment meets seismic Category Il criteria so that it will
not fall and damage any safety-related equipment following a safe shutdown earthquake. ;

Duct and accessories meet the design and con etion require,ments of ,
DoctO n - E and BEACNA'HVAC j

~
fMdf61 ne exhaust air ductwork

'

>umit the" design and construction requirements of ASMB N509, Section
- A,-

(

Shutoff and Balancing Dampers

Multiblade, two-position shutoff dampers are parallel-blade type. Multiblade, balancing
dampers are opposed-blade type. Air handling unit and fan shutoff dampers are designed for
maximum fan static pressure at shutoff flow and meet the performance requirements of
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ANSNkMCAM The containment exhaust air dampers meet the design and construction
\

I

criteria of"ASME N509, Section 5.9.

Fire Dampers k}
Fire dampers are provided where the ductwork penetrates a fire barrier to maintain the fire
resistance rating of the fire barriers. The fire dampers meet the design and installation

requirements of UI-555 (Reference 15)./
,

Low Emciency Filters, High Efficiency Filters, and Postfilters

Low and high efficiency. filters are rated in accordance with AS Standard 52 i
(Reference 7). The minimum average dust spot efficiencies of the filters are shown in Table 1

9.4.7-1. High efficiency filter performance upstream of HEPA filter banks meet the design
requirements of ASME N509, Section 5.3 Postfilters located downstream of the charcoal

adsorbers have a minimum DOP efficiency)( f 95 percent. The filters meet UL 906TClass'IfI
~"

construction criteria (Reference 8).
! .kV

HEPA Filters '

HEPA filters are constructed, qualified, and tested in accordance with AShE[g
Section 5.1 (Reference 2). Each HEPA filter cell is individually shop tested to venly an
efficiency of at least 99.97 percent using a monodisperse 0.3-pm aerosol.

Charcoal Adsorbers f
J |

Charcoal adsorbers and adsorbent media constmeted, qualified and tested in accordance
with ASME N509, hesian 5.2

_

[2)'. Fach charcoal adsorber is a single assembly
with welded construction and 4-inch deep Type III rechargeable adsorber cell.

Electric Heating Coils
J

Re electric heating coils are fin tubular type. De electric heating coils meet the i"

requirements of . The coils are constructed, qualified and tested in j
accordance wi 5.5./

.

, _

Heating Cous

ne heatmg coils are hot water, finned tubular type. The 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 410 (Radmenos 12).

pc>
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Cooling Coils i

i

The chilled water cooling coils are counterflow, finned tubular type. The cooling coils are |

designed and rated in accordance with ASHRAE 33 (Refere 1) and ANSI /ARI 410
(Reference 12).

9.4.7.2.3 System Operation j

Normal Plant Operation |
During normal plant operation, the containment air filtration system operates on a periodic -

basis to purge the containtrient atmosphere as determined ..y the main control room operator |

to reduce airborne radioactivity or to maintain the containment pressure within its normal |
operating range. One supply air handling unit provides outdoor air that is filtered, cooled, or '

heated to the containment areas above the operating floor. He airflow rate is controlled to
a constant value by modulating the supply fan inlet vanes to compensate for filter loading or
changes in containment pressure. The cooling coils are supplied with chilled water from the
central chilled water system (VWS) to cool and/or dehumidify the outside supply air. The

;

heating coils are supplied with hot water by the hot water heating system (VYS). Refer to '

subsections 9.2.7 and 9.2.10 for descriptions of the central chilled water and hot water heating
systems.

I
The temperature of the air supplied by each air handling unit is controlled by temperature ]
sensors located in the supply air duct. When the supply air temperature is low, the face and
bypass dampers across the supply air heating coil are modulated to heat the supply air. When ;

'
the supply air temperature is high, the flow of chilled water is modulated to cool the supply
air. The supply air is continuously monitored by a smoke monitor located in the common
ductwork downstream of the supply air handling units,

ne airflow rate through the exhaust filters is controlled to a constant value when the exhaust j
filters are connected to the containment by modulating the exhaust fan inlet vanes to 1

compensate for filter loading or changes in system resistance caused by single or parallel fan
operation, or changes in containment pressure. De exhaust lines from the containment
include a pair of isolation dampers arranged in parallel to restrict the airflow to maintain the
exhaust filter plenums at a negative air pressure when the containment is positively
pressurtzed. Based on predetermmed setpoints, the operators select the appropriate damper i

'

to open. This prevents exfiltration of unfiltered air from bypassing the filters.

The filtered exhaust air from the containment is discharged to the atmosphere through the ;

plant vent by the exhaust fan. De gaseous effluents in the plant vent are monitored for |
radioactivity levels before the air is discharged to the environment. Refer to Section 11.5 for
a description of the plant vent radiation monitor.

During single subsystem operation, the standby supply and exhaust air units can be started
manually by the operator if the operating train fails.

Revision: 10

3 WOStingh0088December 20,1996 9.4-46

_



. )
.

.

~

.9. Auxiliary Systems --

--
,

Prior to and during plant shutdown, one or both trains of the containment air filtration system
can be operated to remove airborne radioactivity prior to personnel access. During cold
ambient conditions, the supply air is heated by the hot water heating system. The exhaust
filter unit electric heater controls the relative humidity of the exhaust air entering the charcoal
adsorber below 70 percent.

When both trains are operated concurrently, the containment air filtration system provides a
maximum airflow rate equivalent to approximately 0.25 air changes per hour. This airnow
rate provides adequate ventilation for personnel inside containment during refueling
operations.

Abnormal Plant Operation

The containment isolation valves in the supply and exhaust air lines automatically close when
containment isolation signals are initiated by the protection and safety monitoring system or
diverse actuation system. Refer to subsections 6.2.3,7.7.1.11 and 7.3 for discussions of the
containment isolation system, diverse actuation system and protection and safety monitoring
system. .

J
' Main control room operators can connect the containment air filtration system to the

containment for cleanup of potential airborne radioactivity while the containment remains
isolated if a containment high radiation signal is not present.

If high airborne radioactivity or pressure differential is detected in the fuel handling area, the
auxiliary and/or annex buildings, the radiologically controlled area ventilation system isolates
the affected area from the outside environment and starts the containment air filtration exhaust
subsy tem to maintain a slight negative pressure differential in the isolated zone (s). The
airflow rate through the exhaust fan is maintained at a constant value by modulating the fan i

inlet vanes. An outside air makeup damper modulates to control the exhaust airflow rate I
through the HEPA and charcoal filters to maintain the isolated area (s) at a slightly negative
pressure. The containment air filtration system is automatically isolated fmm the containment, I
if purging is in progress and the standby exhaust filter train does not start. If both exhaust
trains are connected to the containment, one exhaust train is automatically isolated from the
containment and realigned to the isolated area (s). The exhaust subsystem can be manually
connected to the onsite diesel generators if there is a loss of ac power.

'Ihe containment air filtration system is not required to mitigate the consequences of a design
basis fuel handling accident or a loss of coolant accident. If the exhaust air filtration units
are operational and ac power is available, they may be used to support post-event recovery
operations. The plant vent high range radiation detectors monitor effuents discharged into the
plant vent.

If smoke is detected in the common supply air duct, an alarm is initiated. 'Ihe system remains
in operation unless plant operators determine that there is a need to manually shut down the
supply air handling units. Fire dampers are provided for HVAC ductwork that passes through
a fire barrier in order to isolate each fire zone in the event of a fire.
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9.4.7.3 Safety Evaluation

The containment air filtration system has no safety-related function, other than containment
isolation, and therefore requires no nuclear safety evaluation. The containment isolation
function is evaluated in subsection 6.2.3.

)
l

The failure of equipment and ductwork will not reduce the functioning of safety-related '

systems, structures or components that are required to close to maintain containment isolation
integrity after a design basis accident. Ductwork that is located inside containment whose
failure may affect any safety-related equipment is designed to seismic Category II
requirements.

9.4.7.4 Tests and Inspections

ne radiologically controlled area ventilation system is designed to permit periodic inspection
of system components. Each component is inspected prior to installation. Components of l

cach system are accessible for periodic inspection during normal plant operation. Thg,cxhant[subsystem is balanced to provide airflow in accordance with the guidelines of ASMB M5g
(Reference 3). :De supply air subsystem airflow rate is measured and balanced in adord~ance

(Reference 19)J Instruments are calibrated during testing. Automatic controls ar(e tested forwith the guidelines of SMACNA HVAC Systems - Testag, Adjusting and W
actuation at the proper setpoints. Alarm functions are checked for operability.

The tests and inspections of the containment isolation valves associated with the containment
air filtration system are discussed in subsections 6.2.3 and 6.2.5.

~

HEPA filters and charcoal adsorbers are field tested in accordance withfASME N51 1
(Reference 3) p verify that these components do not exceed a maximum allowable bypass
leakage. Samples of charcoal adsorbent are periodically tested to verify a minimum charcoal
efficiency of 90 percent in accordance with Regulatory Guide 1.140 except that test
procedures and test frequency are conducted in accordance with ASME N5 W ,A

The exhaust ductwork and filter plenums are field tested for leak tightness in accordance with

ASMER A @_ % g q
*

9.4.7.5 Instrumentation Application

De containment air filtration system operation is controlled by the plant control system (PLS)
except for the containment isolation valves which are controlled by the protection and safety
monitoring system (PMS) and diverse actuation system (DAS). Refer to subsection 7.1.1 for
a discussion of the plant control system, protection and safety monitoring system, and diverse
actuation system. Automatic protection and safety monitoring system actuations of these
valves are discussed in Section 7.3; the diverse actuation system signals are discussed in
subsection 7.7.1.11.
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Temperature controllers maintain the proper supply air temperature. Temperature indication
and alarms are provided to inform operators of abnormal temperature conditions for supply
air and charcoal adsorbers.

Pressure differential indication and alarms are provided to inform plant operators when air
filter changeout is necessary.

Status indication and alarms are provided to monitor operation of fans, controlled dampers and
controlled valves. Fans can be placed into operation or shut down from the main control
room.

Relative humidity indication and an alarm are provided to monitor the relative humidity of
the air upstream of the containment air filtration exhaust air charcoal adsorbers.

;

Radioactivity indication and alarms are provided to inform the main control room operators
of the concentration of gaseous radioactivity in the containment air filtration system exhaust
duct and gaseous, paniculate and iodine concentrations in the plant vent. See Section 11.5
for a description of these radiation monitors. .

Flow indication and alarms are provided to alert plant operators to equipment malfunctions.

9.4.8 Radwaste Buildmg HVAC System

The radwaste building HVAC system serves the radwaste building which includes the clean
electrical / mechanical equipment room and the potentially contaminated HVAC equipment
room, the packaged waste storage room, the waste accumulation room, and the mobile systems
facility.

9.4.8.1 Design Basis

9.4.8.1.1 Safety Design Basis

The radwaste building HVAC system serves no safety-related function and therefore has no
nuclear safety design basis.

9.4.8.1.2 Power Generation Design Basis

The radwaste building HVAC system pmvides the following functions:

Provide conditioned air to work areas to maintain acceptable temperatures for equipment*

and personnel working in the areas

Provide confidence that air movement is from clean to potentially contaminated areas to*

minimize the spread of airbome contaminants

Collect the vented discharges from potentially contaminated equipment*
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Provide for radiation monitoring of exhaust air prior to release to the environmenta

Maintain the radwaste building at a negative pressure with respect to ambient to prevent=

unmonitored releases from the radwaste building

The system maintains the following temperature based on maximum and minimum normal
outdoor air temperature conditions shown below in Chapter 2, Table 2-1:

Room or Area Temperatures
( F)

Processing areas and storage areas . . .. .... . . . 50-105
Mechanical and electrical equipment rooms .. 50-105.. ..........

9.4.8.2 System Description

9.4.8.2.1 General Description

The radwaste building HVAC system is a once-through ventilation system that consists of two
.

integrated subsystems: the radwaste building supply air system and the radwaste building
exhaust air system. The systems operate in conjunction with each other to maintain
temperatures in the areas served while controlling air flow paths and building negative
pressure.

The supply air system consists of two 50 percent capacity air handling units with a ducted air
distribution system, automatic controls, and accessories. He air handling units are located !
in an electrical / mechanical equipment room on elevation 100'-0" on the southwest side of the |

!building. Each unit draws 100 percent outdoor air through individual louvered outdoor air
intakes. The two units discharge into a common duct distribution system which is routed
through the building. Branch connections from the main duct supply air through registers into
the various areas served.

He exhaust air system consists of two 50 percent capacity exhaust centrifugal fans, an
exhaust air duct collection system, and automatic controls and accessories. He airflow rates
are balanced to maintain a constant exhaust design air flow through the fans. The exhaust
fans are located in an equipment room on Elevation 100'-0" in the northwest corner of the
radwaste building.

The exhaust fans discharge to a common duct which is rotaed to the plant vent. A radiation
monitor records activity in the discharge duct and activates an alarm in the main control room
when excess activity in the effluent discharge is detected. De radiation monitoring system
is described in Section 11.5.

'

The exhaust air collection duct inside the radwaste building exhausts air from areas and rooms
where low levels of airborne contamination may be present. Exhaust connection points are
provided to allow the direct exhaust of equipment located on the mobile systems. Where
potential for significant airborne release exists, mobile systems include HEPA filtration. Back

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

i

9.4.8.2.2 Component Description

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

Supply Air Handling Units

Each air handling unit consists of a plenum section, a low efficiency filter bank, a high
|

efficiency filter bank, a hot water heating coil, a chilled water cooling coil bank, and a supply
fan with automatic inlet vanes.

Supply and Exhaust Air Fans
1

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

g*ANSW 1 (Referenos g, andaccordance with ANSI /AMCA 210

AMCA 300 (Refeitince 6).Q
*~*'

Low Emciency Filters and High Emciency Filters

The low efficiency filters and high ef6ciency filters have a rated dust spot efficiency based
ASHRAE 52 (Reference 7). The filters meet ULT Class I construction4

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. /jor vertical downblast type. The coil ratings are in accordance with ABBI/ARI;410
(Reinamos;12' ~ ~ ~

w w m Q).
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 1gand ANSI /ARI 410 /
faimEEE$i ',]
Heating Coils

The hot water heating coils are counterflow,. finned tubular type. The heating coils are

designed and rated in accordance with ASHRAE 33 (Raference pand ANSWARI 410 8I/"'' " ~ ~ ~
12h
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Shutoff, Control, and Balancing Dampers

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 ANSliAM@00 L

b
; 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 |

b
g Ductwork, duct suppons and accessories a.e constmeted of galvanized steel. Ductwork

Q subject to fan shutoff pressure is structurally designed for fan shutoff pressures. Duct, work~ u ,

su and accessories meet the design ard cons ction requirements of S
. .-

'

Pressure struction Standards (Referenos 1
#p"$ACNA'HVAC Duct'

R
SWyMetal sWd PlexlW P' 2""?

f
9.4.8.2.3 System Operation d

.

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 controller
permits the supply air to drop to 6000 cfm below the exhaust 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 affected supply fan
and exhaust fan are stopped and isolated from the duct system by means of isolation dampers.
Durmg filter replacement, the supply and exhaust systems operate at 50 percent capacity. In
this mode of operation, radwaste processing operations are adjusted to obtain acceptable
temperature in the radwaste building.

,

The hot water unit heaters in the mobile systems facility are not normally required to operate
to maintain the general building temperature. 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.
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Abnormal Plant Operation

The radwaste building HVAC system is not required to operate during any abnormal plant I
condition.

9.4.8.3 Safety Evaluation

The radwaste building HVAC system has no safety-related function and therefore requires no
,

nuclear safety evaluation. l

9.4.8.4 Tests and Inspections
,

1

The radwaste building HVAC system is designed to permit periodic inspection of system |

-

components. Each component is inspected prior to installation. Components of each system j
are accessible for periodic inspection during normal plant operation. A system air balance test |

and adjustment to design conditions is conducted in the course of the plant preoperational test {
program. Air flow rates are measured and balanced in accordance with the idelines of

'

SMACNA HVAC systems - Testing, Adjustag and Balancmg (Reference 1 Instmments
. i

are calibrated during testing. Automatic controls are tested for actuation at the proper )
setpoints. Alarm functions are checked for operability. i

9.4.8.5 Instrumentation Applications

The radwaste building HVAC system operation is controlled by the plant control system
(PLS). Refer to subsection 7.1.1 for a discussion of the plant control systers. |

Temperature controllers and thermostats maintain the proper space temperatures. Supply air
temperature is controlled by sensing the temperature in the mobile systems facility and the
electrical / mechanical equipment room. Unit heaters are controlled by local thermostats.

: Temperature indication and alarms are accessible locally via the plant control system.

Temperature is indicated for each air handling unit supply air discharge duct.

!
|Operational status of fans is indicated in the main control room. De fans and air handling

units can be placed into operation or shutdown from the main control room.

Differential pressure indication is provided for each of the filters in the air handling units and
an alarm for high pressure drop is provided for each air handling unit.

,

Airflow is indicated for the air handling unit and exhaust fan discharge ducts. Alarms am
provided for low air flow rates in the fan discharge ducts.

An alarm is provided for high radiation in the main exhaust duct to the vent stack.

An alarm is provided for smoke in the common discharge duct from the supply air handling
units.
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!

Position indicating lights are provided for automatic dampers.
I

9.4.9 Turbine Building Ventilation System
{
:

The turbine building ventilation system (VTS) operates during startup, shutdown, and normal
plant operations. The system maintains acceptable air temperatures in the turbine building for,

equipment operation and for personnel working in the building.
!

9.4.9.1 Design Basis

9.4.9.1.1 Safety Design Basis

The turbine building ventilation system serves no safety-related function and therefore has no
i

nuclear safety design basis.
i

9.4.9.1.2 Power Generation Design Basis

The turbine building ventilation system provides the following functions: __

Maintains acceptable temperatures for equipment operation*

Provides for removal of chemical fumes from the secondary sampling laboratory room,
' *

flammable vapors from the lube oil reservoir room and the clean and dirty lube oil
storage room, and vitiated air from the toilets

Provides conditioning air to maintain acceptable temperatures for electrical equipment*

rooms and personnel work areas

I Maintains the following temperatures based on the maximun and minimum normal*

I outside air temperature conditions shown in Chapter 2 Table 2-1:

- General area (operating deck, intermediate levels, 50-105"F......... ...

and base slab)

- Auxiliary boiler room . . . . . . . . . . . . . . 50- 105'F........... ....

Fire pump rooms (diesel and motor driven) . . . . . . . . . 50-105'F-
.......

Electrical equipment rooms (switchgear room I, 50105'F-
... . ........

switchgear room 2, electrical equipment room,
and variable frequency drive [VFD] power converter room)

- Personnel work areas (Secondary sampling laboratory, . . . . . . 73-78'F....

office space at elevation 149'-0" and elevation 171'-0")

Revision: 10
December 20,1996 9.4-54 T Westinghouse



|
1

-

..=:.

|
9. Auxiliary Systems

,

n-
t

i
~

t

9.4.9.2 System Description;

|

| The turbine building ventilation system consists of the following subsystems:
l

General area heating and ventilation*

Electrical equipment and personnel work area HVAC*

t

Local area heating and ventilation
'

*

- Lube oil reservoir room ventilation

- Clean and dirty lube oil storage room ventilation

- Auxiliary boiler room ventilation

- Fire pump rooms heating and ventilation

- Toilet area ventilation
..

9.4.9.2.1 General Description
1

9.4.9.2.1.1 General Area Heating and Ventilation
,

Most of the turbine building is supplied by the general area ventilation and heating subsystem. |
Air is exhausted from the turbine building to the atmosphere by roof exhaust ventilators. The !

roof exhaust ventilators pull in outside air through wall louvers located at elevations 100'-0", |
117'-6", and 135'-3". Wall louvers are located at the operating deck to provide additional air

'

during plant outage operations. The general area heating subsystem uses hot water unit
heaters to provide local heating throughout the turbine building. During heating operation,
the general area ventilation system is not operated.

9.4.9.2.1.2 Electrical Equipment and Personnel Work Area HVAC

The electncal equipment and personnel work area air conditioning subsystem serves electrical
equipment areas (switchgear rooms, the electrical equipment room and the feedwater pump
variable frequency drive power converter room) and personnel work areas (secondary
sampling laboratory, office space at elevation 149'-0" and elevation 171'-0"). His subsystem
is subdivided into two independent HVAC systems, one serving the electrical equipment areas
and one serving the personnel work areas.

He electrical equipment HVAC system consists of two 50 percent capacity air handling units.

| a ducted supply and return air system, automatic controls, and accessories. The air handling

| units are located on elevation 149'-0" of the turbine building. He temperature of the rooms
! is maintained by thermostats which control the chilled water control valves for cooling and
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the integral face / bypass dampers for heating. Outside air is mixed with recirculated air to
maintain a positive pressure. !

|
The personnel work area HVAC system consists of two 50 percent capacity air handling units,

|
a ducted supply and retum air system, automatic controls, and accessories. The air handling j
units are located on elevation 149'-0" of the turbine building. The temperature of the rooms
is maintained by thermostats which control the chilled water control valves for cooling and
the integral face / bypass dampers for heating. Electric reheat coils are provided in the
ductwork to each room to maintain close temperature control. Outside air is mixed with
recirculated air to maintain a positive pressure.

9.4.9.2.1.3 Local Area Heating and Ventilation

The lube oil reservoir room, clean and dirty tube oil storage room, toilet areas (facilities), and
secondary sampling laboratory fume hood have centrifugal exhaust fans to remove flammable
vapors, odors, or chemical fumes as required.

The auxiliary boiler room, diesel driven fire pump room, and motor driven fire pump rooms
have exhaust ventilators to remove heat generated by the boiler equipment and fire pumps.
Air is pulled from the general area of the turbine building through wall fire damper openings
in the rooms and is exhausted outside of the turbine building to the atmosphere. Each fire l

pump room is heated by a hot water unit heater to provide freeze protection for the fire
pumps. Hot water heating is not provided in the auxiliary boiler room, however, air is pulled
from the general area of the turbine building to control space temperature in the boiler room.

9.4.9.2.2 Component Description |

|The turbine building ventilation system is comprised of the following major components.
These components are located in the non-seismic turbine building.

|

HVAC Air Handling Units |

Each air handling unit is a horizontal draw-through cabinet type consisting of a mixing box
section, low efficiency filter, high efficiency filter, integral face / bypass damper, hot water
heating coil, chilled water cooling coil. The electrical equipment room air handling units
include a return air fan and an exhaust fan. The personnel area air handling units include a
supply air fan.

Exhaust Ventilators

The turbine building roof exhaust ventilators are hooded, direct driven, propeller type with
pneumatic operated backdraft damper. Ventilators in the auxiliary boiler room and fire pump
room are smaller, two-speed, propeller type with pneumatically actuated backdraft dampers.
Ventilators in the tube oil rooms and restrooms are centrifugal type.

|

|
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Unit Heaters

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

Electric Duct Heaters

Electric duct heaters are open grid type. The duct heaters are UL-listed for zero clearance and

meet requirements of NFPA 70.b n ha n -- 0|T
Humidifiers F7

A humidifier 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 6 ?

Fire Dampers

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

| resistance ratings of the barriers. He fire dampers meet the design and installation
requirements of UIe ' applicable,

un ,,

l's ]'

9.4.93 System Operation
,

.

9.4.9.3.1 General Area Heating and Ventilation

The general area ventilation system is manually controlled. Roof exhaust ventilators are
manually started and stopped as required to satisfy space temperature conditions. Wall
louvers located at the ground floor and the two intermediate levels of the turbine building are
normally open during ventilation operation. De wall louvers located at the operating floor
are manually opened to increase ventilation air to the area during outage operations. The
operating floor louvers normally remain closed during power operation.

Hot water unit heaters are controlled automatically or manually. In the automatic mode, the
heater fan motors are thermostatically controlled by their respective space thermostats. The
plant hot water heatmg system (VYS) supplies hot water to the unit heaters.

9.4.9.3.2 Electrical Equipment and Personnel Work Area HVAC

During normal operation, the two air handling units of the electrical equipment HVAC system
operate continuously and the two air handling units of the personnel work area HVAC system
operate continuously. The chilled water coils are supplied from the plant central chilled water
system (VWS) and the hot water coils are supplied from the plant central hot water heating
system.
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9.4.9.3.3 Local Area Heating and Ventilation

The ventilation operation for the lube oil reservoir room and the clean and dirty lube oil
storage room is similar. Each centrifugal exhaust fan runs continuously to prevent the
accumulation of chemical fumes or flammable vapors in its respective room.

,

|

The ventilation operation for the auxiliary boiler room, diesel driven fire pump room, and
motor driven fire pump room is simily. Each directly driven, two-speed wall exhaust
ventilator is automatically or manually controlled. In the automatic mode, the exhaust
ventilator motor is thermostatically controlled by a two-stage room thermostat. In the manual
mode the exhaast ventilator runs continuously at high speed until it is manually stopped. i

The heating operation for the auxiliary boiler room depends upon pulling air from the turbine |
building general area. A heating thermostat is provided in the boiler room to control the '

operation of the exhaust fan below 50*F. He boiler room exhaust fan stans at low speed and
continues to run until the space temperature rises above 50*F.

To provide heating of the diesel driven and motor driven fire pump rooms, hot water unit
heater fan motors are controlled by their respective space thermostats in the automatic mode, I

Ior heater fans run continuously in the manual mode. The plant hot water heating system
supplies hot water to the unit heaters.

The toilet area exhaust fans run continuously.

9.4.9.4 Safety Evaluation

ne turbine building ventilation system has no safety-related function and therefore requires
no nuclear safety evaluation.

Here is no safety-related equipment in the turbine building.

9.4.9.5 Tests and Inspections

The turbine building ventilation system is designed to permit periodic inspe: tion of system
components during normal plant operation. System air balance testing ard adjustments for
the electncal equipment an personnel work areas are conducted i.: :.ccordance with

f f

Fans are factory tested and rated in accordance with MbICA 21$ 4f. Water
coils are factory tested and rated in accordance with ANSI /ARI 410 (Rafenmoe 12).d/

- -x

Ductwork is leak tested in accordance with SMACNA (Raforence 18).' i

9.4.9.6 Instrumentation Applications

The turbine building ventilation system is controlled by the plant control system.
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Temperature indication and controllers control the room air temperatures within a
predetermined range.

Temperature indication is provided to allow surveillance of room and space temperatures in i

the turbine building.

Differential pressure indication is provided for the air filters in each air handling unit. Alarms
are provided for high pressure drops across the air filters.

9.4.10 Diesel Generator Building Heating and Ventilation System

The diesel generator building heating and ventilation system serves the standby diesel |

generator rooms, electrical equipment service modules, and diesel fuel oil day tank vaults in
the diesel generator building and the two diesel oil transfer modules located in the yard near |
the fuel oil storage tanks. ;

9.4.10.1 Design Basis

9.4.10.1.1 Safety Design Basis |

The diesel generator building heating and ventilation system serves no safety-related function i
and therefore has no nuclear safety design basis. i

|

9.4.10.1.2 Power Generation Design Basis j

The diesel generator building heating and ventilation system provides the following functions: l

Provides sufficient quantities of ventilation air to maintain acceptable temperatures within ]
*

the generator rooms for equipment operation and reliability during periods of diesel '

generator operation in order for the onsite standby power system to perform its defense
in depth functions

Provides adequate heating and ventilation for suitable environmental conditions for*

maintenance personnel working in the diesel generator room when the generators are not
in operation

Provides suitable environmental conditions for equipment operation in each diesel*

generator electrical equipment service module under the various modes of diesel
generator operation

Prevents the accumulation of combustible vapors and dissipate their concentration in the*

fuel oil day tank vault

Provides adequate heating and ventilation to maintain acceptable temperature within the*
<

diesel oil transfer module enclosures
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The system maintains the following room temperatures based on ambient outside air
temperature conditions of 95'F (summer) and -5 F (winter):

Design Temperature
Area Minimum Maximum

( F) (*F)
Diesel Generator Area

Diesel Generator On . . . None . . . . 130. .. . .. ...

Diesel Generator Off 50 105....... . .... . ..

Service Module
Diesel Generator On . . . . . . . . . . . . 50 . 105. .. .

Diesel Generator Off- . 50 105.... . . .. .... .

Diesel Oil Transfer Module Enclosure . . . . . .50 .... 105. ...

1

9.4.10.2 System Description

The diesel generator building heating and ventilation system is shown in Figure 9.4.10-1.

.

The system consists of the following subsystems:

Normal heating and ventilation subsystem j
*

Standby exhaust ventilation subsystem !
*

Fuel oil day tank vault exhaust subsystem |
*

Diesel oil transfer module enclosures ventilation and heating subsystem |
*

9.4.10.2.1 General Description

9.4.10.2.1.1 Normal Heating and Ventilation System |

The normal heating and ventilation subsystem serves the diesel generator building. Each
diesel generator train is provided with independent ventilation and heating equipment for the
building areas serving that diesel generator train.

Each normal heating and ventilation subsystem for a diesel generator train consists of one 100
percent capacity engine room air handling unit which ventilates the diesel generator room, one
100 percent capacity service module air handling unit which ventilates the electrical equipment
service module, an exhaust system for the fuel oil storage vault and electric unit heaters in the
diesel generator area.

The engine room air handling units are located above the electrical equipment service module
with supply and retum ducts in the diesel generator room.

The service module air handling units are located above the service module with supply and
return ducts into the module.
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|

Electric unit heaters are provided in the diesel generator room to maintain the space at a
minimum temperature of 50*F when the diesel generators are off.

;

!

9.4.10.2.1.2 Standby Exhaust Ventilation Subsystem

The standby exhaust ventilation subsystem for each diesel generator room consists of two 50
percent capacity roof mounted exhaust fans and motor operated air intake dampers mounted
in the exterior walls of the room.

9.4.10.2.1.3 Fuel Oil Day Tank Vault Exhaust Subsystem

Each fuel oil day tank vault is continuously ventilated by a centrifugal exhaust fan. The
exhaust fans are mounted on the roof of the vault and ducted to draw air from one foot above
the vault floor and from above the oil containment dike to remove any oil fumes generated
in the space. Air is drawn into the vault from the diesel generator room through an. opening
protected with a fire damper.

9.4.10.2.1.4 Diesel Oil Transfer Module Enclosures Ventilation and Heating Subsystem .

Each diesel oil transfer module enclosure is ventilated by a roof mounted exhaust fan.
Outside air is drawn into the enclosure through manually operated louvered air intakes. De
louvers are closed for winter operation when heating is required. An electric unit heater is
provided in each enclosure to maintain the space at a minimum temperature of 50*F. i

9.4.10.2.2 Component Description

ne diesel generator building heating and ventilation system is comprised of the following
major components. These components are located in the non-seismic diesel-generator
building. The seismic design classification, safety classification and principal construction
code for Class A, B, C, or D components are listed in Section 3.2. Tables 9.4.10-1 through
9.4.10-4 provide design parameters for major components in the system. |

Supply Air Handling Units

Each air handling unit consists of a mixing box section, a low efficiency fiher bank, a high
efficiency filter bank, and a supply fan. Electric heating coils are provided for the service
module air handling units for module heating.

Supply and Erhaust Air Fans

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

accordance with ANSI /AMCA 210'(Racenosp' ANgafAh0CA'21 (Reference 5), andJ%i"g AMCA 300 (Referseer 6)
~
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Low Emciency Filters and High Efficiency Filters

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

Electric Heating Colts
:

The electric heating coils are multi-stage fin tabular type. The electric heating coils meet the
j

requirements of UL 1096 (Reference 10). j

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
d

The electric unit heaters are single-stage or two-stage fm. tubular. type. e electric unit
heaters are UL-listed and meet the requirements of>tt.11025 d the Nationalj/wee .--

Shutoff, Control, Balancing, and Backdraft Dampers b
|

Multiblade, two-position 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 and to relieve pressure from the service module and dieseft
generator building. Dampers meet the performance requirements of ANSI / . $00. / j

Fire Dampers /Y
,

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

resistance ratings of the barriers. De fire dampers meet the design and installation

requirements of LR75(Rafesence 15)A4./sp/ ~~

Ductwork and Accessories
g)t
3 Ductwork, duct supports and accessories are constmeted of galvanized steel. Ductwork '

- O subject to fan shutoff pressure is structurally designed for fan shutoff pressures. Ductwork,.
9iori requirements of SM&m4and accessonas meet the desagn and and MATIVAC DC_=g'

-

Pressure g-- gg 33
--X--- Standards'(Reference 1 - - -

-m w -

;
. -

,
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9.4.10.2.3 System Operation

9.4.10.2.3.1 Normal Heating and Ventilation Subsystem

Normal Plant Operation

During normal plant operation. each engine room air handling unit operates continuously when
the diesel generator is not operating and outdoor air is required for room cooling. Each air
handling unit has 100 percent cooling capacity for the engine room served by the unit. The !
engine room air handling unit is not required to operate when the diesel generator in the i

engine room served operates. The unit draws outdoor air through a louvered air intake and
mixes it with retum air frdm the engine room in required proportion to satisfy a thermostat

|
located in the space served. Excess outside air supplied to the engine room is discharged to i
outdoors via a gravity relief damper. I

Each service module air handling unit operates continuously, providing 100 percent cooling
,

and heating capacity for the service module served by the unit. He unit draws outside air |
through a louvered air intake and mixes it with return air from the service module in required '

proportion to satisfy a space thermostat located in the service module. Excess outside air
supplied to the service module flows into the diesel engine area via a wall mounted relief '

damper. The electric heating coil in the service module air handling unit is controlled by a |
separate space thermostat. The service module air handling unit operates continuously
regardless of diesel generator status.

The engine room electric unit heaters operate as required to maintain the minimum room
temperature when the diesel generators are not operating. No specific minimum room
temperature is maintained when the diesel generators operate. Local space thermostats tum
the unit heaters on and off as required for temperature control.

Abnormal Plant Operation

The engine room air handling units and unit heaters are not required to operate during any
abnormal plant condition. This equipment is not required to operate when the diesel
generators operate.

De service module air handling units operate continuously during normal plant operation or
when the diesel generators operate during a loss of the plant ac electrical system.

9.4.10.2.3.2 Standby Exhaust Ventilation Subsystem

Norrnal Plant Operation

During normal plant operation, the standby exhaust fans operate in conjunction with the diesel
generators. Each exhaust fan has 50 percent cooling capacity for the engine room served by
the fan. The fans for an engine room start when the diesel generator in that room is started.
The fans shut down when the diesel generator is stopped and the engine room temperature
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satisfies the standby exhaust fan temperature controllers. One or both standby exhaust fans
are required to operate to maintain the engine room temperature depending on the outdoor
ambient temperature.

The motor operated air intake dampers automatically open when the fans start and close when
both fans shut down.

The standby exhaust ventilation system is not required to operate when the diesel generators
are not operating.

Abnormal Plant Operation

The standby exhaust ventilation system is required to operate to support diesel generator j,

operation during loss of offsite power. System operation is identical to that for normal plant
operation. I,

: '

9.4.10.2.3.3 Fuel Oil Day Tank Vault Exhaust Subsystem
'

Normal Plant Operation
|

During normal plant operation, each fuel oil day tank vault exhaust fan operates continuously.
The fans are manually started and shut down. Each exhaust fan has 100 percent capacity for
ventilation of the day tank vault served by the fan.

Abnormal Plant Operation

The fuel oil day tank vault exhaust subsystem is not required to operate during any abnormal
plant condition.

9.4.10.2.3.4 Diesel Oil Transfer Module Enclosures Ventilation and Heating Subsystem

Normal Plant Operation

During normal plant operation, each diesel oil transfer module enclosure exhaust fan operates
during warm outdoor ambient conditions under control of a temperature controller to maintain
the enclosure below the maximum indoor design temperature. The unit heaters operate as
required during the winter to maintain the minimum design enclosure temperature. The
operable outside air intake louvers are manually opened for the cooling season and manually
set closed during the winter heating season.

Abnormal Plant Operation

The diesel oil transfer module enclosure ventilation and heating subsystem is required to
operate to support diesel generator operation during loss of the plant ac electrical system.
System operation is identical to that for normal plant operation.
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9.4.10.3 Safety Evaluation

The diesel generator building heating and ventilation system has no safety-related function and
therefore requires no nuclear safety evaluation.

9.4.10.4 Tests and Inspection
.

The diesel generator building heating and ventilation system is designed to permit periodic
inspection of system components. Each component is inspected prior to installation.
Components of each system a e accessible for periodic inspection during normal plant
operation. A system air balance tesi and adjustment to design conditions is conducted in the-

course of the plant preoper tional test pmgram.. Air flow rates are measured and balanced in
accordance with the guidelines of SMACNA HVAC Systems - Testing, Adjusting, and[
Balancing (Reference 19). Instruments are calibrated during testing. Automatic controls are

.

tested for actuation at the proper setpoints. Alarm functions are checked for operability.

9.4.10.5 Instrumentation Applications

The diesel generator building heating and ventilation system operation is controlled by the
plant coverol system. Refer to subsection 7.1.1 for a discussion of the plant control system.

Temperature controllers and thermostats maintain the proper space temperatures. Temperature
indication and alarms are accessible locally via the plant control system.

Operational status of fans is indicated in the main contml room. All fans and air handling
units can be placed into operation or shutdown from the main control room or locally.

Differential pressure indication is provided for each of the filters in the air handling units and
an alarm for high pressure drop is provided for each air hand ing unit.

9.4.11 Health Physics and Hot Machine Shop HVAC System

The health physics and hot machine shop HVAC system serves the personnel decontamination
area, frisking and monitoring facilities, radiation monitor calibration area, and health physics
facilities on the 100'-0" elevation of the annex building and the hot machine shop on the
107'-2" elevation of the annex building.

9.4.11.1 Design Basis

9.4.11.1.1 Safety Design Basis

The health physics and hot machine shop HVAC system serves no safety-related function and
therefore has no nuclear safety design basis.
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9.4.11.1.2 Power Generation Design Basis

ne health physics and hot machine shop HVAC system provides the following functions:

Provides conditioned air to work areas to maintain acceptable temperatures for equipment=

and personnel working in the areas

Provides air movement from clean to potentially contaminated areas to minimize the*

spread of airborne contaminants |

Collects the vented discharges from potentially contaminated equipment in the area*

Provides for exhaust from welding booths, grinders and other miscellaneous equipment.

located in the hot machine shop

Provides for radiation monitoring of exhaust air prior to release to the environment=

Maintains the access control area and hot machine shop at a slight negative pressure with*

respect to outdoors and the clean areas of the annex building to prevent unmonitored
releases of radioactive contaminants

Provides humidification to maintain a minimum of 35 percent relative humidity*

he system maintains the following temperatures based on maximum and minimum normal
outside air temperature conditions shown in Chapter 2, Table 2-1:

Room or Area Temperatures
( F)

Health physics area .. 73-78.. .......... . .. .... ...... . ...

Hot machine shop . . . . .65-85. .. ........ . . . ........ ... ... .

9.4.11.2 System Description

9.4.11.2.1 General Description

De health physics and hot machine shop HVAC system is a once-through ventilation system
consisting of two integrated subsystems: a supply air system and an exhaust air system. De
systems operate in conjunction with each other to satisfy the functional requirements of
maintaining temperatures in the areas served while controlling air flow paths and area negative
pressure.

The supply air system consists of two 100 percent capacity air handling units with a ducted
air distribution system and automatic controls. De air handling units are located in the lower
south air handling equipment room on elevation 135'-3" of the annex building. The units
draw 100 percent outdoor air through a louvered outdoor air intake plenum and discharge into
a duct distribution system which is routed to the health physics and machine shop areas.

Revision: 10
December 20,1996 9.4 66 T Westingh0058



_ _ _ .

!

''
.- - - - - -

--

,9. Acxiliary Systems

:

l
,

Humidification is controlled to maintain a minimum 35 percent relative humidity via a steam
humidifier.

j
1

The exhaust air system consists of two 100 percent capacity exhaust centrifugal fans with |
ductwork and automatic controls, and a separate machine shop exhaust fan and high efficiency l
filter for exhausting from machine tools and other localized areas in the hot machine shop.
The exhaust fans are located in the staging and storage area on elevation 135'-3"of the annex
building. The machine shop exhaust fan and filter are located locally in the machine shop.
The air flow rates are balanced to maintain a constant exhaust design air flow through the i

fans.

I

The exhaust fans discharge to a common duct which is routed to the plant vent stack. A
radiation monitor measures activity in the common discharge duct downstream of the exhaust
fans and activates an alarm in the main control room when excess activity in the effluent
discharge is detected. The radiation monitoring system is described in Section 11.5.

Individual flexible exhaust duct branches are provided to machine tools. De flexible ducts
are connected to a hard duct manifold which is connected to a filter and exhaust fan. He
exhaust fan discharges into the main system exhaust ductwork.t

9.4.11.2.2 Component Description

The health physics and hot machine shop HVAC system is comprised of the following major
components. These components are located in the Seismic Category II portion of the annex
building.

Supply Air Handling Units

'

Each air handling unit consists of a low efficiency filter bank, a high efficiency filter bank,
a hot water heating coil, a chill:d water cooling coil bank, and a supply fan with automatic
inlet vanes.'

Supply and Exhaust Air Fans

The supply and exhaust fans are centrifugal type, single width single inlet (SWSI) or double>

width double inlet (DWDI), with high efficiency wheels and backward inclined blades to
produce non-overloading horsepower characteristics. The fans are designed and rated in
acwid-a with ' 210 (Referencef),e.ANSFAMCA' 21 (Reference 5), andc w- -

Low Emciency Filters and High Emciency Filters

The low efficiency filters agh high efficiency filters have a rated dust spot efficiency based
on ASHRAE 52 (Reference /7). Filter minimum averagp dust spot efficiency is shown in

Table 9.4.11-1. The filters meet UL 900 (Reference 8(ass I construction criteria.
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9. Auxiliary Systems,

Cooling Coils

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

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 yand ANSI /ARI 410 |
(Reference 12). /
Humidifier |

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

distributer it through the air handling system. The humidifier is designed and rated in
{

accordance with ARI 620 (Reference 13). g

Shutoff, Control and Balancing Dampers
*

|
i

i

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

bah.ncing 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 ANSFQ. /

1 .I O
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 355 (Behumace 15)g

Doctwork and Accessories
N
'# Ductwork, duct supports and accessories are constructed of galvanized steel. Ductwork

subject to fan shutoff pressure is structurally designed for fan shutoff pressures. Duc_twork.
and accessories meet the design and coptruction requirements of WACNA High )

.

,

(Rahmence 167and SMACNA HVAC Net Constriktion' , I

./
(Reference 17)V . f

% nun .m _

9.4.11.2.3 Systeni Operation

Normal Plant Operation

During normal operation, one supply air handling unit and one exhaust fan operate |
| contmuously to maintain suitable temperatures in the health physics and hot machine shop j

! areas of the annex building. De supply air flow is automatically modulated to maintain a
I
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I
negative pressure in the areas served with aspect to the outdoors. Differential pressure
controllers, with sensors in the general health physics area and sensors mounted outdoors
(shielded from wind effects), modulate the automatic inlet vanes of the supply fan to maintain
area negative pressure. In addition, a separate differential pressure controller with a sensor
in the hot machine shop modulates a damper in 'he supply air duct to the hot machine shop
to maintain a negative pressure in the shop with respect to outdoors.

'Ihe temperature in the health physics area is maintained within the design range by a
temperature controller located in the area, which modulates the control valve on the chilled
water supply lines to the cooling coil and the face and bypass damper of :he Seating coil. I

Abnormal Plant Operation
:
1

The health physics ud hot machine shop HVAC system is not required to operate during any
'

abnormal plant cotJition.

9.4.11.3 Safety Evaluation
|

i

The health physics and hot machine shop HVAC system has no safety-related functions and
therefore requires no nuclear safety evaluation.

9.4.11.4 Tests and Inspections |

|

The health physics and hot machine shop HVAC system is designed to permit periodic |
inspection of system components. Each component is inspected prior to installation.

'

Components of each system are accessible for periodic inspection during normal plant
operation. A system air balance test and adjustment to design conditions is conducted during
the plant preoperational test program. Air flow rates are measured and balanced in accordance
with the guidelines of SMACNA HVAC Systems - Testing, Adjusting and Balanc
(Reference 19). Instuments are Ealibrated~ddring testing. Automatic controls are tested for
actuation at the proper setpoints. Alarm fonctions are checked for operability.

9.4.11.5 Instrumentation Application

The health physics and hot machine shop HVAC system operation is controlled by the plant
control system. Refer to subsection 7.1.1 for a discussion of the plant control system.

Temperature controllers maintain the proper space temperature. Supply air temperature is
controlled by sensing the temperature in the general health physics area.

Temperature is indicated for each air handling unit supply air discharge duct.

Operational status of fans is indicated in the main control room. The fans and air handling
units can be placed into operation or shutdown from the main control room.

Revision: 10
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Differential pressure indication is provided for each of the filters in the air handling units and
!

an alarm for high pressure drop is provided for each air handling unit.

Airflow is indicated for the air handling unit and exhaust fan discharge ducts. Alarms are
provided for low air flow rates in the fan discharge ducts.

|
!

,
An alarm is provided for high radiation in the main exhaust duct to the vent stack.

An alarm is provided for smoke in the common discharge duct from the supply air handling
units.

Position indicating lights are provided for automatic dampers.

9.4.12 Combined License Information
i

This section has no requirement for information to be provided in support of the Combined
License application.

9.4.13 References -

1. " Functional Criteria For Emergency Response Facilities," USNRC NUREG 06%.

2. " Nuclear Power Plant Air-Cleaning Units and Components," ASME N509-1989.

3. " Testing of Nuclear Air-Cleaning Systems," ASME N510-1989.

4. " Laboratory Method of Testing Fans for Rating Purposes," ANSUAMCA 210-85.

5. " Certified Ratings Program Air Performance," ANSUAMCA 211-85.

6. " Reverberant R.oom Method of Testing Fans For Rating Purposes," ANSUAMCA 300-85.

7. " Methods of Testing Air-Cleaning Devices Used in General Ventilation for Removing
Particulate Matter," ASHRAE 52-76.

8. " Test Performance of Air-Filter Units," UL-900,1986.

9. "High-Efficiency, Particular, Air Filter Units," UL-586,1985.
.

10. " Electric Central Air Heating Equipment," UL-1096,1986.

I1. " Methods of Testing for Rating Forced Circulation Air Cooling and Air Heating Coils,"
ASHRAE 33-78.

12. " Forced-Circulation Air Cooling and Air Heating Coils." ANSUARI 410-91.
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13. "Self-Contained Humidifiers," ARI 620-80.
@bZj/

" Testing Methods for Louvers, Dampers, and Shutters,A
14. " AMCA 500-83.

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

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

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

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

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

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

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

'

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

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

24. " Military Specification Filter, Particulate, High Efficiency, Fire Resistant,"
MIL-F-51%8D.

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

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

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

28. " National Electrical Code," NFPA 70,1990.
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Date: December 19,1996

Subject: Preliminary Responses to Questions, Comments, and Discussion items Conceming the
AP600 Adverse Systems Interaaction Repon

To: Bill Huffman

From: Robin Nydes

Here are the responses we have drafted so far for our telecon tomorrow morning at 10:00 am. I mn
trying to get another conference mom (since it is the connection in our room 322 that is bad) and will
let you know the phone number tomorrow moming.

What is not attached are responses to 33,38-43,47,49, and 51 but we will be ready to discuss them
tomormw moming.

cc: Chuck Brockhoff
Mike Corletti
Mark Wills
Selim Sancaktar
Terry Schulz
Rick Wright

' Bill Brown
Gene Piplica
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RESPONSES TO QUESTIONS, CON 1NTENTS, AND DISCUSSION ITEN1S

CONCERNING THE WESTINGHOUSE AP600
ADVERSE SYSTEN1S INTERACTION REPORT !

|

The Adverse Systems Interactions repon does a reasonably good job in describing interactions between
single components and/or systems in the AP600. However, there appears to be relatively little
consideration of " integral" ef fects: for instance, Ole cumulative impact of operating several non-safety
systems for a period after which the passive systems might be required to operate. The staff
recognizes that the actual plant response to a transient or accident may depend upon operator (or
automatic) actuation of the " defense-in-depth" (DID) systems. The staff is concerned, however, that |

the integral-systems impact of operating several DID systems, either in parallel or serially, may af fect
j

the plant's thermal-hydraulic state sufficiently to compmmise the ability of the passive systems to |

"take over" should they be required at a later time, in the event that an accident or transient worsens.
or if some or all of the DID systems were to fail or be shut off. Has Westinghouse evaluated these
types of integral and time-dependent effects?

Overview Comments

1. Section 2.2.10 discusses interactions between the normal residual heat removal system (RNS)
and two passive systems - the core makeup tank (Chit) and the in-containment refueling water
storage tank (IRWST). The possibility of RNS flow delaying CMT drainage is discussed and
stated to be beneficial because it could prevent unnecessary actuation of the stage 4 ADS valves.
However, there appears to be some " scenario-specific" interactions which are not obviously
beneficial. If, for instance, during a small break LOCA, the RCS pressure were to holdup in the
range of the RNS pump shutolf head (after actuation of ADS-l.2, and 3), the possibility of the
RNS holding the CMT check valves closed (or at least inhibiting draining) while minimal
injection llow is occurnng could result in greater than expected RCS inventory depletion before
ADS 4 actuates. In a direct vessel injection (DVI) DEG line break, one injection path is open to
contairunent, and it would appear that RNS injection into the intact DVI line would be shut off
by the RCS pressure on that side, but on the broken side, the RNS pumps would provide flow,
which would be dumped into the sump through the break. This has the dual effect of shutting
off the CMT discharge check valves and depleting IRWST inventory. The intact-side CMT
would have to drain to actuate the founh stage ADS, which would require significant inventory
loss dirough the break. Funhermore, to postulate a possible " worst case" sequence, suppose die
t%nps were secured or failed just as the RCS reached a pressure at which the pumps would
nomially stan to inject. In this scenario, a substantial amount of IRWST water has been dumped
into the sump, reducing the injection head, and the system must still depressurize fmm around
200 psi down to less that 10 psi (relative to the containment) to allow IRWST injection. The
transition to sump injecuan (lower head) would be relatively early, with greater decay heat than
assumed on the SSAR analysis. In addition, not ordy would the RNS rapidly deplete the IRWST
inventory during a DVI DEG break, but it also appears that it could continue to operate drawing

;

suction flow from the recirculation sump as the net positive suction head shifted from the
IRWST to the recirculation sump. Could this conceivably result in a flow by-pass of the core i

via the following path. Specifically, RNS suction would take suction on the contairunent
recirculation sump and pump it to the two DVI lines: the broken DVI line would spill water !
back to the sump; the intact DVI line would retum some water to the reactor vessel downcomer l
but a percentage of this injection flow would be shon-circuited out the vessel side of the broken

I

|
DVI line. No passive sump recirculation would be expected because of the RNS discharge
pressure would be holding the sump recirculation check valves closed.
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Westinghouse should determine if the above scenarios need to be considered and/or analyzed.
The analyses should ascertain: (a) if enough inventory could be lost to uncover the core: (b) the
possibility of flow by-pass of the core if RNS continued to operate with a DVI DEG break: (c)
the worst case effect of the reduction in IRWST injection head ami early transition to sump
injection with higher decay heat levels if RNS flow were stoppd by an operator after a large
quantity of water from the IRWST has been pumped by the RNS into the recirculation sump.

It might benefit the staff if more details were provided on the specific initiation of P.NS a; a bw
head injection, active, defense-in-depth system for LOCAs. Tin procedures prrmded in the
ERGS do not seem to clarify these questions.

When exactly would operators be instructed to align RNS to inject? When would thea.

operators be expected to start the pumps (i.e., after an "S" signal or other specific time in
the event)? When, would the operators be expected to secure the pumps?

b. What happens if the operators make an error in aligning, stopping, or staning the RNS?

The staff would also like more details on what analysis has been done related to the above
described scenarios. For example, are there potential intermediate break sizes for which the RNS
pumps cannot inject sufficient flow to the RCS, but can block enough CMT flow to create a i
problera? Were these scenarios considered in the PRA?

Response: 1

l

This comment postulates several scenarios regarding the interaction of the RNS and the passive,

| injection sources (CMTs and IRWST). This response will address each one individually as
follows:

1

"If,for instance, during a small break LOCA. the RCS pressure were to holdup in the range of
the RNS pump shutoff head...the possibility of the RNS holding the CSIT check valves closed (or '

| at least inhibiting draining) while minimal injection flow is occurring could result in greater |
'

than expected RCS inventory depletion before ADS-4 actuates." |
The phenomenon as discussed above cannot occur. The RNS can only prevent the CMTs from I

draining if it provides sufficient injection flow via the shared direct vessel injection (DVI) line, )
to increase the pressum in the discharge of the CMT line to prevent gravity draining of the !
CMT, This can only occur if the flow rate in the DVI line due to the RNS is greater than the

{flow rate that would occur if only the CMTs were draining. If, as postulated above, the RCS
|

pressure held up near the shutoff head of the RNS, then the RNS pumps would inject very little '

| (or not at all). In this case, the CMTs would drain as designed, since they are at RCS pressure

| (due to the cold leg balance line). See the attached Figure 1. |

i
,

| "In a DVI DEG line break...RNS injection ...has the dual effect of shutting off the ChfT check
| valves and depleting IRWST inventory."
I In such a break, the RNS, if operating, would spill the IRWST to the containment sump. This

will be bounded by the SSAR long-temi cooling analysis scheduled for submittal next year.
|

However, the ASI of stopping of the CMT injection at an RNS flow rate less than CMT design
flow will cannot occur as discussed above. Funhermore, the RNS would not inject a significant i

amount in this scenario due to the interconnected RNS system that would preferentially feed the
spilling DVI line.
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The ERGS provide the guidance for when the operator is instructed to align the RNS.a.

(Upon decreasing CMT level). This can be added to the ASI Report for completeness. If
the operators are able to detennine that a broken DVI line had occurred (by noticing that
one CMT had drained while the other was relatively full, the IRWST injection with RCS
pressures ingh, and RNS injection with the RCS pressure above the shutoff head of the
pumps). For these cases, the operators could decide to stop the RNS pumps. However, the
SSAR analyses will conservatively bound RNS operation that could adversely effect the
safety of the plant (i.e. RNS is not credited in design basis LOCAs, and is considered in the
LTC analysis where RNS operation can adversely impact the drairdng of the IRWST.

b. No additional adverse interactions other than those discussed above can result from
operation of the RNS post-accident.

2. The repon contains no analyses, just descriptive material. There are several mentions of
" sensitivity analyses." but no references to where the results might be found (except where
they've been incorporated into the SSAR). There is no indication of what the sensitivity
analyses have (or have not) considered as relevant " sensitivities."

Response:

This is a general comment which cannot be addressed without a more specific example.

3. Injection of saturated water due to energy inpu: to IRWST is mentioned several times, as is the
beneficial (" quenching") effect of injecting subcooled water. There are a number of interactions
that can cause the IRWST water to become saturated prior to injection to the RCS.
Westinghouse should confirm that in the Chapter 6/15 analyses, that saturated conditions are
assumed in the IRWST to minimize the beneficial effect of subcooled injection or explain why
the assumption is not necessary.

Response:

The range of initial IRWST temperatures assumed in the design basis safety analyses is:
50'F < T < 120 F. Of all the Chapters 6 and 15 analyses, IRWST injection only occurs for a
LOCA. For the LOCA analyses, the maximum initial IRWST temperature (120'F) is assumed
for conservatism. During the course of a LOCA, the IRWST is heated up by PRHR heat transfer
and ADS injection. Test data shows that there is significant temperature stratification in the
IRWST, such that the portion of the IRWST below the PRHR tubes temains subcooled for an
extended length of time. This phenomenon is modeled by the LOCA analysis codes
(),ECobra/ Trac and NOTRUMP) for the IRWST injection in the small and large break LOCA
analyses of Chapter 15.6. Saturated water injection occurs during long-term cooling following a
LOCA event and is modeled in the Chapter 15.6 long term cooling analysis as appropriate.

Srecific Comments and Ouestions fnim Detailed Review

| 4. The discussion on fan coolers (pp. 217 - 2-18) appears to be focused on an extreme situation
1 without regard for other potential adverse conditions. For example: recent concems were raised

regarding operating PWRs via Westinghouse's Nuclear Safety Advisory Letter on contairunent
fan coolers. Are there any high heat load conditions (such as during DBA or Severe Accidents)
for the AP600 in widch the cooling water system supplying non-safety-related fan coolers

i

:
t
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(Chilled Water) might be subject to water hammer or other potentials for containment bypass?
Could operation of the fan coolers with chilled water isolated by a containment isolation signal
result in overpressurization of the chilled water line or flashing / water hammers if the heated
chilled water lines from the fan coolers were suddenly unisolated?

The Chapter 9 SSAR description of the fan coolers state that they have two speed motors. The
high speed is used fm nomial conditions and the low speed is used during high containment air
density conditions - such as those that might be present during DBA or severe accidents. How is
fan speed controlled during accident conditions. Since this is a non-safety related function, how
is operation of the fans in fast speed prevented in a high steam environment. Does the fan
control circuitry automatically shift to low speed in accident conditions? Are there interlocks to
prevent operators from manually shifting to high speed when conditions may be inappropriate in
containment. Is there any potential for the fans to catastrophically fail if operated at high speed
in a dense steam envirotunent thereby creating a possible adverse system interaction which could
damage the chill water cooling coils (Containment bypass scenario)? The emergency response
guidelines (ERGS) for reactor trip or safety injection, AE-0, step 22. does not specify at what
speed the fans should be operating under safety injection conditions.

Response:

Westinghouse is currently reviewing the design and operation of the AP600 fan coolers and
chilled water system with regard to the recent concems raised about fan coolers for operating
plants. It is expected that this review will conclude that the AP600 fan coolers are not
susceptible to damaging water hammer or other potentials for contaimnent bypass. The AP600
fan cooler / chilled water system is not required to function to remove heat from the containment
following any DBA or Severe Accident. In addition, the AP600 fan coolers and associated
chilled water piping and isolation valves are designed for 320 F and 200 psig, and therefore
cannot be subjected to overpressure /ovenemperature conditions as a result of elevated pressure
and temperature conditions expected inside the containment.

When this review is completed. Westinghouse will provide additional discussion on this fan
cooler concem, as it applies to the AP600 design, including the operauon of the fan cooler fans |
and emergency response guidelines. !

i

5. The discussion in item 2.2.1 (p. 2-7) refers to events after actuation of an "S" signal. However. |
there are safety system actuations that occur without immediate generation of an "S" signal--such
as CMT actuation due to low pressurizer level. Does this discussion apply to that possibility as
well?

Response:

Actuation of the CMTs on low pressuriier level can occur prior to an "S" signal. The discussion
presented in 2.2.1 would apply regardless.

6. At the bottom of p. 2-8. Westinghouse states that operation of two RCPs in the loop opposite the
PRHR heat exchanger could result in reverse flow through die PRHR heat exchanger and |
possible degrade its effectiveness. Is this concem also possible with just one RCP operating in '

the opposite loop from the PRHR HX? Are there any contml interkicks that prevent this
condition? The necessity of avoiding this situation does not appear to be called out in the

|
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AP600 ERGS (See step 10 of AES-0.1 for instance). Are there any common-cause failures
j

(other than loss of an electrical bus, which has been precluded) that could cause the two
PRHR side RCPs to trip and the other two pumps to stay on* i

!Response: ;

!,
No, this concem only applies to two pumps in the opposite SG. There are no control interlocks

{that address this. '

In the steps that specify the RCPs to be restarted,it states to start pump 1 A and IB with a note
,

that these pumps should be mn to provide pressurizer spray The potential ASI with PRHR is !
mentioned in the revised ERG background document (to be provided by the end of the year)

{
under the Knowledge section for these steps.

,

No other common-cause failures that would result in this scenario were identified.

The AP600 Technical Specifications (3.5.4 and 3.5.5) address this issue, by requiring at least one i

pump in loop one to be operating. This prevents the operators from operating in this way at
lower modes.

7. On p. 2-9, the pressurizer heaters are stated to be assumed to trip on "S" signal actuation. Is this ;

a safety-related function? Similarly, what about the isolatien valve actuations in the letdawn i
system? Are all actuations initiated by the PLS non-safety related? What is the impact of a loss !

of instrument ac power that would preclude the PLS from actuating these isolation functions?

Another function not specifically indicated as being safety-related or non-safety-related is the !

SFW isolation on low RCS CL temperature (p 2-15). Please confinn which applies.

Resp <mse:

As discussed in Section 2.2.13, the pressurizer heater block on a CMT actuation signal is
performed by the PLS and is credited in the SSAR accident analysis. This is a safety-related
function accomplished with nonsafety-related components (breakers for the pressurizer heaters).

Regarding letdown isolation, there are both safety-related and nonsafety-related isolation of the
letdown line. - As the AP600 letdown line is a containment isolation line, it closes on an S signal
(PMS) as well as PLS isolation on pressurizer level. In addition, the letdown line and
purification line are isolated on low pressurizer water level by the PMS. The following table
provides the complete list of PMS and PLS isolation functions associated with pmssurizer level.
A version of this table could be included in the ASI report.

I
i

!
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Nominal Setpoints
Pressurizer Level Setpoint I&C |

No-Load Full-Load
| System

% of volume % of volume
| span (ft') span (ft') ;

High-3 Reactor Trip PMS 92.0 1360 92.0 1360
|

| High-2 CVS Makeup Valves Isolation PMS 67.0 1023 67.0 1023 ,

Maximum Nominal Level 51.2 811 65.8 1008
t

Letdown Open (Standby)'" PLS 50 794 65 996
1

Makeup Pump Stop (standby)") PLS 45 727 60 929

Letdown Open (Borate / Dilute)"' PLS 40 660 55 862

'Letdown Close") PLS 35 593 50 794

High-1 CVS Makeup Valves Isolation PMS 30.0 525 30.0 525 |
(Post "S")

Makeup Pump Start (Standby)"' PLS 30 525 45 727

Minimum Nominal Level 25.3 463 40.0 657 !

.

Low-l CVS Purification isolation PMS 20.5 397 20.5 397 !
Pressurizer Heater Trip

Makeup Pump Stop (Post "S") PLS 20.0 391 20.0 391

Makeup Pump Start (Post "S") PLS 10.0 256 10.0 256
'

;

Low-2 CMT Actuation PMS 7.0 215 7.0 216 *

DAS
,2

"' Approximate Setpoints

8. On p. 2-10 is there any way that operation of the CVS purification loop could cause a thennally
stratified single phase flow, which could result in cyclical thermally-induced fatigue stresses?

Resp <mse:

As discussed in SSAR section 3.9. thermal stratification has been evaluated for the AP6(X). The
CVS purification line that connects to the PRHR line that connects to the steam generator has
been evaluated and found to be insusceptible to thermal stratification. This analysis is currently
under review by the NRC.

9. On p. 213, interactions due to hydrogen evolution are not considered imponant due to the
concentration and solubility of the gas at RCS operating pressure. What happens when the
system is cooled and depressurized. especially when proceeding to either hot or cold shutdown?
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is there any way for sufficient hydrogen to get into the PRHR HX to degrade the natural
circulation driving force?

)

Response:
;

The operating concentration of hydrogen in the RCS is in the range of 25 to 50 cc/Kg. This
corresponds to the saturation level of hydrogen in the RCS at pressures tcween ~25 to 50 psia.
This means that hydn> gen out-gassing would not occur at RCS pressure above ~50 psia. Prior to
transition to hot or cold shutdown, the RCS hydrogen concentration is reduced to less than
5 cc/Kg. Therefore. RCS out-gassing could not occur until the RCS is near atmospheric
conditions. Per the Technical Specifications PRHR operation is not required once the RCS is I

depressurized. The final stage of RCS depressurization during shutdown occurs after the RCPs
are tripped off. Until then, the RCS pressure is maintained at or above 300 psia. Therefore, at
the relatively low hydrogen concentrations in the RCS (5 - 50 cc/Kg), out-gassing that could
jeopardize PRHR operation at shutdown is not a concem.

10. Have any events been identified in which the operation of the stanup feedwater system could
delay the initiation of the PRHR system in such a way as to be detrimental to safety (e.g., if the
SFW system ran for a while and then failed)?

Response:

No. As discussed in the report, if the SFW pumps delayed PRHR operation, and then
;

subsequently stopped, PRHR would be actuated on low SG level and low SFW tlow. This '

would occur later in time, with lower decay heat. This case is bounded by the case where no
SFW llow actuates, and PRHR is actuated earlier with higher decay heat levels.

II. For the Plant Control System (Section 2.2.13), what impact does the loss of offsite power
followed by starting and sequential loading of these systems on the non-safety diesels have on
system interactions?

Response: |

None. As discussed in this repon, nonsafety-related systems are assumed to operate following an
accident if their operation can be shown to be detrimental to plant safety. Therefore, for a loss
of offsite power coincident with an accident, if operation of a nonsafety system was shown to be
detnmental, then it is assumed in the SSAR Chapter 15 analysis.

12, Isolation of We RCDT to prevent overpressurization (p. 2-26) is indicated to be non-safety-
related. What are the implications of failure to accomplish this isolation? Is a tank rupture
credible? If so, what potential systems interactions might occur?

Resp (mse:

If RCDT isolation was not accomplished, then the tank could be ruptured, and a small amount of
ADS tlow could be diverted from the IRWST to the sump. Due to the small I" line that
connects the ADS header to the RCDT, the amount of bypass would be insignificant. In
addition, any steam flow that bypassed the sparger would condense and collect in the
contaisunent. Since the RCDT is located at the bottom of containment, and will flood anyway
due to the LOCA, the effect is negligible.



. _ - -

4

- . . ,
..

10 -

.

13. Component cooling water (CCS) is discussed in Section 2.2.17. This system has direct interfaces i
with the RCS. Westinghouse should consider a discussion of the system's capability of |
withstanding pressurization to RCS pressure as a result of a leak from the RCS into the CCS and
how the potential for an intersystem LOCA is mitigated.

Response:

Yes. A discussion of this issue will be added to Section 2.2.17.

14. Is there any potential for interactions between the spent fuel pool cooling system (Section 2.2.19)
and the RNS that could impact IRWST inventory?

Response:

As discussed in the repon, there are several interactions between the RNS and IRWST, and the
SFS and IRWST, but there are no interactions between the SFS and the RNS that could affect
IRWST water level.

15. CMT/ accumulator interactions are discussed in Section 2.3.1.1. Nitrogen from the accumulators
is claimed to have no impact on CMT operation. This may not be completely accurate if there is
some means by which the CMTs could refill late in an event (as observed in the OSU tests -
although this has been regarded as resulting from a scaling distortion in the facility). Also, some
ERG instructions pennit the operator to isolate the accumulator. Is there any way that the
operator could interfere with accumulator injection by incorrectly shutting the isolation MOV
while the accumulator still has substantial water in it? Westinghouse should consider addressing
CMT tefill in Section 2.3.1.9 on CMT/RCS interactions as well.

Response:

Section 2.3.1.1 does not state that accumulator nitmgen has no impact on CMT operation. The
statement is, "The potentially adverse interaction between the accumulator nitrogen and the CMT
is insignificant" This is because nitrogen is not discharged until the accumulators are almost
fully depressurized, at a pressure of less than ~ 100 psig. Any potential nitrogen discharge will
not be imponant to CMT operation because the CMT will have already discharged most of its
injection volume before the accumulators empty. Therefore, any potentially adverse interaction
on CMT operation is too late to be significant to CMT operation.

There are no significant adverse interactions expected if the CMTs refill late in an event since
the (RWST provides injection flow at that time, once the RCS is depressurized. Therefore,
mtrogen impact on CMT operation is not expected to cause any significant adverse interactions
for the plant.

The accumulator discharge isolation valves are kept in a similar condition to those for current
plants, with the discharge motor-operated valve open and the breaker racked out once specified
plant conditions are established during plant stanup (nonnally above 1000 psig in the reactor
coolant system and continuing the stanup process). This increases the reliability of accumulator
injection following an event by preventing the valves from inadvenently closing.i

|

In addition, the actuation circuity for the accumulator discharge isolation valves has a
confirmatory open signal in the event that the circuit breakers for the valves are installed for any

!
1

1
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reason during plant operation. The confirmatory open signal prevents the operator from closing
the discharge isolation valves until the actuation signal is removed. The actuation signal is a
safety injection signal and the safety injection signal can only be cleared following an event once
the Si termination criteria in ERGS /EOPs, which require stable plant conditions following .ae
event, are satisfied.

Therefore, the actuation circuitry design precludes the operator from incorrectly interfering with
accumulator injection by shutting the discharge isolation valve when the accumulator has
substantial water in it, following an event where safety injection is required.

Finally, the Emergency Response Guidelines provide extremely limited cases where the operator
is permitted to isolate the accumulators to prevent interfering with accumulator injection. The
Emergency Response Guidelines have been revised so that the only time operators are directed to
close the accumulator bischarge isolation valves is during a small LOCA when makeup from the
nonsafety-related chemical and volume control system is available and the operators are using
the post-LOCA cooldown and depressurization procedure.

16. The discussion of ChfT/lRWST interactions in Section 2.3.1.2 appears to be focused on .
SBLOCAs, in claiming that minimal interactions occur between these two ECC systems. What
about LBLOCAs, where the ADS is not required to depressurize the plant, and IRWST injection
may begin (based on differential pressure) while the CMTs have considerable inventory?

Response: .

Section 2.3.1.2 states that "For most LOCA events, there is not a significant amount of injection
overlap between these two injection sources. Flow rates from these sources are relatively low,
and interactions between these two sources are not considered significant."

This statement was made in the report recognizing that some breaks, such as larger LOCAs, can
result in a period of time with injection overlap between these two sources, due to the plant
response to the event (such as the specific case described above). However, there are no

l
significant adverse interactions that occur for those LOCA events where there may be parallel !

injection operation of the ChfTs and the IRWST. )
i

In addition, the amo mt of inventory in the ChfTs at the time of parallel injection can vary with
the specific LOCA event. By design, the Chits will not have a " considerable inventory" when
IRWST injection begins, even for larger LOCAs. This is because of specific actuation interlocks
for the IRWST injection squib discharge isolation valves. <

l

For a large break LOCA, the plant depressurizes quickly with the accumulators providing a large
initial injection flow to provide vessel refill and core reflooding. The Ch1Ts then provide
subsequent injection flow until sometime later in the event, when they reach the Low-2 ChfT
level and an automatic actuation signal is generated to open the founh stage ADS valves and
the IRWST injects as the next injection source.

The IRWST cannot provide injection until the ChfTs are nearly empty because the IRWST
discharge isolation valves are actuated on the same signal that actuates the 4th stage ADS signal
-- a Low 2 ChfT level.

|
|
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The difference in IRWST injection timing for a larger LOCA event is that as soon as the 4th
.

Stage ADS and IRWST actuation signal is generated. the IRWST may begin to inject for this
event, in parallel with the final stage of ADS depressurization provided by the 4th Stage valves.
By this time in the event, the first three ADS stages will have already sequenced, but the plant
depressurization has already occurred due to leakage and venting out the break. Therefore,
IRWST injection initiates somewhat earlier than for smaller LOCAs which would not have fully
depressurized the RCS by the time the ADS fourth stage actuation signal is generated.

)Therefore, for smaller LOCAs, some additional ADS depressurization would have to occur i

before the IRWST would begin to inject. This would further reduce the CMT level when
3

parallel CMT and IRWST injection occurs. |

For this larger LOCA event, the relatively small remaining volumes of the CMTs below the
Low-2 CMT level setpoint will inject through an 8-inch injection line by gravity flow into the
direct vessel injection lines. This is in parallel with IRWST injection into the same lines,
through parallel 6-inch injection lines. At this time, the IRWST level (pressure compensated by I

containment pressure) is expected to be at a higher physical elevation than the CMT levels

(pressure compensated by RCS piessure). Combined injection flow from both sources in parallel
is expected and desired. These two parallel injection flow paths are complementary, wo King |
together to ensure injection flow is maintained in parallel with steam venting from the ADS and j
out the break. The specific injection flow contribution from each injection source is not as j
important as maintaining the total required injection flow and core cooling, and preventing core I

uncovery.
1

i
For LOCA events, including larger LOCAs, the parallel injection of the CMT and IRWST

{
increases the reliability of injection and does not present aa adverse interaction. This parallel
injection llow was designed into the AP600 through the use of the direct injection lines for all
three safety-related injection sources.

17. The discussion on CMT/PRHR interactions does not take into account the possible role of the
,

PRHR in system-wide interactions, such as those observed in OSU testing. I

l

Response:

The system-wide CMT / PRHR interactions were considered in development of Section 2.3.1.4.

I
CMT recirculation operation cools the RCS and, therefore, impacts PRHR HX effectiveness smce I

the PRHR heat removal capability will decrease with lowering RCS temperatures as the ;

temperature difference between the RCS and IRWST decreases. When the CMT recirculation and 1

associated RCS cooling slows, the RCS can heat up somewhat because PRHR HX may not be
able to match decay heat at lower RCS temperatures. The RCS then subsequently heats up
slightly to a temperature where the PRHR can match the core decay heat rate.

l

<

18. Accumulator /IRWST interactions are discussed in Section 2.3.2.1. The implication that these
two systems have little potential for interaction does not take into account " cascading" effects,
i.e., depending on break size and location, accumulator injection could interfere with CMT injec-
tion, delaying ADS-4 actuation and opening of the IRWST isolation valves. This " indirect" i
effect is also not discussed in Section 2.3.2.7, on accumulator /RCS interactions.
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Response: '

:

A difference in break size and location can result in changes in the specific reponse of the |
passive core cooling system components and the timing and duration of thei: varions injection
flows. Therefore, there can be some indirect effects on IRWST operation due to varbtions in

|
accumulator injection. i

As stated in Section 2.3.2.1, " ..there are no intervals of significans injection overlap between
these two components so that Aring a common injection line does not result in any significant ;

interactions."
|

This statement is intended to imply that for the range of events observed and analyzed in the
system design, which includes a range of break sizes and locations, that overall there were no
significant adverse interactions that prevented these two passive components from successfully |
providing core cooling and keeping the core covered during these events. '

19. Accumulators are stated not to have significant interactions with the steam generators (Section
2.3.2.5). Are there any scenarios in which flow oscillations could occur, due to maintenance of
natural circulation flow through the steam generator, at pressures low enough to have accumu-
lator injection? If so, what is the potential for interaction between the two systems?

i

Response:

!The accumulators do not significantly or directly impact the SGS from the two perspectives
cortsidered in the report (integrity of the SGS boundary and SGS heat removal). No significant I

adverse interactions have been identified.
,

From the per.pective of SGS integrity, the accumulator will not have any adverse systems
interactions.

For some r. vents where PRHR cooling can result in a reduction in the RCS pressure below the
accumulator static gas pressure, a small amount of accumulator injection can occur. However,
this injection is provided through the direct vessel injection lines and into the reactor vessel cold
leg downcomer plenum, where it is mixed with the flow from the four RCS cold legs. The
impact of the this relatively small accumulator injection flow depends on the flow conditions in
the core at the time of discharge, bu' it only provides indirect effects on the SGS conditions and
does not have any significant adverse interactions with the SGS. Therefore, no significant
adverse interactions are identified in Section 2.3.2.5. At no time does nitrogen inject during such
events.

This small amount of relatively cool water added to the reactor coolant system from the
accumulator can have some oscillatory effect on RCS natural circulation flow conditions, similar
to transient effects resulting from other system changes such as varying the SGS feedwater
addition rate or steam discharge rate. When these kinds of changes occur under natural
circulation flow conditions, the natural circulation flow will vary in proportion to the magnitude
of the change and then re-establish a new equilibrium natural circulation flow and heat removal
conditions via either the SGS or the PRHR.

In order to inject a large volume from the accumulators, the RCS pressure would have to
decrease sufficiently low that the resulting RCS voiding would uncouple the steam generators
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from heat removal and core cooling. This amount of voiding in the RCS is not expected without
a primary system break, which would prevent any significant adverse interactions between the

i

accumulators and steam generators. I

i

Also see the response to question 36.

20. Section 2.3.3.1. on IRWST/contaitunent interactions, does not address the late-phase oscillations |
observed in OSU testing, and the possible impact of those oscillations on sump injection. In
addition, the OSU tests indicated the possibility of flow from the sump back into the IRWST. It
would seem appropriate for Westinghouse to address these interactions, and show that adverse
effects are not expected. !

Response: I

i

These effects are discussed in the OSU Test Analysis Repon. It was concluded that long-tenn !

cooling is not adversely affected'by these oscillations or by the possibility of flow fmm the sump
back into the IRWST. Therefore, there are no additional adverse interactions between these
components related to these two concems.

See the response to question 36.

21. Section 2.3.3.2, on IRWST/PRHR interactions, appears to be inconsistent with the interaction
that is discussed in the immediately previous section of the repon, i.e., spurious opening of the
recirculation isolation valves. In this case, such an event would deprive the PRHR ofits cooling
water, creating a potential adverse interaction. In addition, at the end of the section.
Westinghouse states that the difference in IRWST temperature has "no significant effect" on I

gravity injection. However, experimental data indicate that a hot IRWST drains more rapidly.

Response:

The impact of containment recin'ulation on the PRHR is discussed in Section 2.3.4.1
(Containment Recirculation - Passive Residual Heat Removal Heat Exchanger) and is not
addressed in Section 2.3.3.2.

Section 2.3.4.1 should include the following paragraph to address the potential interactions of
spurious containment recirculation actuation on the PRHR heat exchanger. This additional
paragraph essentially repeats the information provided in the last paragraph in Section 2.3.3.1
that discusses the spurious opening of the containment recirculation valves in relation to IRWST
and containment recirculation interactions.

"M adverse interaction can occur due to spurious opening of the containment recirculation
isolation valves. This occurs if the line with the motor-operated valve and explosive valve is
opened and the IRWST starts to gravity drain to containment, causing floodup of contairunent.
This event does not result in any plant transient, but it does have some adverse effects if the
IRWST is allowed to drain significantly. The spurious opening of these valves is prevented by

,

I the instrumentation and control design. The response to spurious opening of the contairmient
i recirculation isolation valves is to confinn that the actuation is spurious and then to take

operator actions to close the motor-operated valve. This is not a significant interaction since it
does not cause a plant transient and there is sufficient time, alarms, and indications to allow the
operators to diagnose the problem and take the corrective actions required. In addition, if the

.
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motor-operated isolation valve spuriously opened to initiate draining, it is expected that it would
again function properly to close and terminate the IRWST 110w."

Section 2.3.3.2 discusses interactions between the IRWST and the PRHR heat exchanger and,
therefore, the last pan of this question related to the PRHR impact on IRWST temperature is
included in this section.

It is recognized that the PRHR heating of the IRWST water increases the water temperature,
which does affect the gravity injection flow rate. However, the expected range of water
temperature variations is not expected to provide any significant adverse systems interactions on
the gravity injection capability.

|
1

The last sentence in the question is not clear in stating that the " experimental data indicate that a
ihot IRWST drains more rapidly" than when the IRWST water is cold. Given all other identical

conditions, this is not expected to be the case.

For a system with the same injection line piping flow resistance, system pressure, and IRWST
overpressure, the gravity injection elevation head for cold water is larger than for warm water
and, therefore, the gravity injection flow is greater. If the experimental data indicates that the
hot IRWST drains more rapidly, then different plant conditions must exist such that some other

i

parameter (s) than only the injection water temperature must have been different. |

22. Section 2.3.3.4 (IRWST/PCCS) does not discuss the effect that containment pressure has on
IRWST actuation. Since IRWST injection is a function of the difference between RCS and
contairunent pressure, elevated containment pressure will affect the timing of inception of flow !
from the IRWST to the RCS. A similar comment applies to Section 2.3.4.3 (containment
recirc/PCCS), since containment backpressure will have an impact on timing of IRWST injection
and, subsequently, sump injection.

Response:

The contairunent pressure does affect the timing for the actuation of both IRWST gravity
injection and containment gravity recirculation since it affects both the gravity injection
overpressures and RCS venting backpressures. However, these interactions were implicitly
considered in the repon since the system design must accommodate the range of contaimnent
pressures that will exist following the Chapter 15 design basis accidents.

As stated in the repon, these design interactions have been confirmed as part of the testing and
plant analyses. Therefore, no significant adverse interactions have been identified for the IRWST
or containment recirculation resulting from the containment pressures maintained by the passive
containment cooling following the design basis events.

23, Section 2.3.5.1, PRHR/ ADS, primarily focuses on the impact of IRWST heating on ADS
behavior. Consideration should be given to discussing an indirect interaction, via the RCS, in
which PRHR cooling reduces RCS temperature, affecting pressurizer inventory and thereby
impxting operation of ADS 1/2/3. Another indirect interaction involves ADS-4; again, PRHR
operation affects fluid conditions at ADS 4 actuation, which may be more or less imponant,
depending on the scenario.

1

|
.
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Response:

The end of the first paragraph in Section 2.3.5.1 specifically addresses dus interaction by stating
that "PRHR HX cooling prior to ADS operation can also impact the initial RCS pressure when |
ADS actuates. These design interactions have been confimied as part of the testing and plant '

analyses." Therefore, no significant adverse interactions have been identified for the ADS (both
,

Stages 1/2/3 in the pressurizer and Stage 4 in the hot legs) resulting from the RCS pressures
established by the PRHR following the design basis events and prior to ADS actuation.

!

24. In Section 2.3.5.2, Westinghouse states there are no direct interactions between the PRHR and
the PCCS. In the case of long term cooling using PRHR, is there a possibility that PCCS
operation is needed to keep sufficient water in the IRWST (via condensation return) to allow the
PRHR HX to continue to operate? That is, if the PCCS was not providing containment cooling,
could enough water inventory, due to boil off of the IRWST, he entrained or held up in the
containment to impact continued operation of the PRHR?

Response:

There are no direct interactions between these the PRHR and the PCS as discussed in Section
2.3.5.2.

However, Section 2.3.3.4 discusses the interactions between the IRWST and the PCS once die

PRHR actuates and increases the IRWST temperature sufficiently high to initiate steaming to
containment. As discussed in this section, the PCS interacts with the IRWST to affect toth the
IRWST temperature by establishing the long-term saturation temperature and level being affected
by the condensation rate and operation of the PXS condensate retum valves. Long-tenn cooling
using PRHR would be expected following non-LOCA events.

Without condensate retum, the IRWST inventory is sufficient to allowed continued PRHR
operation for up to 72 houts. However, IRWST level will continue to decrease during this time
period, causing more of the PRHR HX tube surface area to become uncovered over time. But at
the same time, the core decay heat is decreasing and PRHR operation is adequate to provide core
cooling during this time period.

PCS actuation is required to function as a heat sink during this time period to prevent an
increase in containment pressure, but pmviding PCS condensate retum to maintain the IRWST
level during this time period is not required. This more detailed information is discussed in the
AP6m SSAR.

25. Section 2.3.5.3 addresses the PRHR and SGS interactions. However, there is no discussion on
the early-phase, system-wide oscillations observed in the SPES-2 integral systems tests (during
the period in which flow through a SG was maintained). These oscillations (or oscillations of a
similar character) were also observed in the SGTR test in the SPES-2 facility. Westinghouse
should consider addressing the impact of these oscillations. A similar comment is relevant to
Section 2.3.6.2 (ADS /SGS).

Response:

See the response to question 36.

1
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26. Section 2.3.5.5 (PRHR/RCS) does not consider the effect of the PRHR on RCS inventory and
thermal-hydraulics. Funher, the issue of stratification in the primary system and its possible*

impacts are not addressed.

Response:
{

Section 2.3.5.5 does specifically address the PRHR effect on RCS inventory and highlights some
thennal-hydraulic effects; however, the specific aspects of interest in the first sentence above,
beyond thermal stratification. need to be clarified.

Paragraph 2 discusses both forced flow heat removal from reactor coolant pumps and natural
circulation flow heat removal, single-phase and two-phase heat transfer, and the IRWST heatup.
Paragraph 2 continues with the statement that "As the RCS cools down and contracts, RCS j
voiding may occur, which can eventually change the PRHR HX transfer process to steam

'

condensation heat transfer.. ",

The issue of thennal stratification is not specifically discussed, however, the final statement in
this section is intended to bound the identified design interactions. The last sentence states that
"These design interactions have been confirmed as part of the testing and plant analyses."

The discussions in Sections 2.3.3.4 and 2.3.4.3 will be revised to specifically address this
comment by including information related to thermal stratification interactions.

27. The last paragraph of Section 2.3.6.1 (ADS /PCCS) states that PCCS perfonnance affects the I
ADS via containment backpressure. It is not clear that this is tme all of the time. If the ADS is
in critical flow, it would appear that containment pressure should have little effect on ADS flow.

,
'

In the late ADS-8 phase, containment pressure will affect the transition to subcritical flow, |

depressurization rate, and--ultimately- IRWST injection. These same comments are relevant, as
well, to Section 2.3.7.3 (PCCS/RCS), since the ADS flow impacts both RCS inventory and
timing of IRWST and sump injection for maintenance of long-tenn core cooling.

Response:

The PCS does affect containment pressure by eaoling the containment, which condenses the
steam in the atmosphere and helping to reduce the pressures that occur following an event. The
focus of this comments in Section 2.3.6.1 related to containment effects on ADS performance are
primarily associated with the very late stages of the depressurization process.

It is clearly recognized that at RCS pressures that are much higher than the expected range of
containment pressures (early in an event), that critical flow exists from the ADS stages and
containment pressure variations have no significant impact on ADS perfonnance until the
transition to subcritical flow is appmached as the RCS continues to depressurize.

Later in the ADS depressurization sequence when RCS pressure is much lower and decreasing,
approaching about twice the existing contailunent pressures, the operation of the ADS moves out
of a critical flow regime. At this late time in the depressurization, and later, the existing
containment pressure, which is significantly affected by PCS operation. has more significant
effects on both RCS injection and ADS vent flow.
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The discussion in Section 2.3.6.1 also briefly discusses the expected transitory response of the
i

; RCS to injection and venting process changes, as well as with core decay heat changes,

The discussions for Sections 2.3.6.1 and 2.3.7.3 will be revised to clarify this issue.

28. Section 2.3.7 addresses PCCS/ containment interactions, and discusses only spurious operation of
the PCCS. It does not address at all the failure of the PCCS, e.g., effects on containment if no

| water cochng were available to augment external containment heat transfer. I

!
'Resp <mse:

l
! - The purpose of this repon is to evaluate potential adverse systems interactions related to the !

design basis liceasing analyses identified in Chapter 15 of the AP600 SSAR and the associated
PRA analyses for these events. The scope of this repon is to address the design basis operation

i

of the identified systems, including credible single failures that are postulated to occur in the |
operation and associated safety analyses for these safety-related systems.

This repon is not intended to address potential adverse systems interactions for either beyond.
design-basis accidents or for severe accident conditions, including beyond-design-basis failures of
systems and components that would be required for either of these circumstances to occur.

The failure of passive containment cooling to actuate can only occur with beyond-design-basis j
component failures due to multiple failures of redundant safety-related valves. The containment

|
interactions that occur for the beyond-design-basis failure of the p;ssive core cooling system to j
actuate are outside the scope of this repon. |

Human Factors

29. In addition to human factoi related concems raised in question 1,4,6, and 15 above, several
other human reliability issues could be elaborated on in this repon.

l
'

a. The operator has the capability, in a station blackout, to override the automatic ADS
actuation just prior to 24 hours. The rationale for including this actuation, as understood by
the staff, is to ensure that sufficient battery power is available to open the ADS valves.
Suppose that an operator overrides the actuation at 24 hr (minus), but then finds at some
time thereafter (say, 36 hours) that it is necessary to actuate the ADS. What are the effects
of such a scenario? Is sufficient power available? When does power cease to be available?
What alternatives would the operator have if power were not available? Are there other
situations in which delaying an action (either actuating a system or overriding its actuation)
could have a significant impact on plant response?

b. At the end of Section 2.3.6.2, Westinghouse states that the AP600 ERGS provide guidance
on manual actuation of ADS-1 to terminate an SGTR event. How is this addressed in terms
of human reliability? What if the operator makes an error and causes actuation of the entire
ADS systein?

Resp <mse

a. During a prolonged station blackout event, it is intended that the manual override of the
j timer-driven ADS actuation would be implemented no later than 22 hours into the event.

I
|

!
- - - . _. . . . -
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leads supplied by the 24-hour battery are de-energized at the time of the ove: Tide decision.
This would allow battery conservation. Thus, it is expected that these batteries would have
at least a two-hour charge for a later ADS re-actuation, if needed.

If the event continues beyond 24 hours, the 72-hour batteries allow the operators to monitor
the plant parameters to decide if ADS actuation is needed. Operator action of ADS
re-actuation would also include opening of the squib valves for IRWST inject.n and

]containment recirculation functions. Also, there is ample time before the 22nd hour is
,

reached to evaluate the plant conditions and decide whether the manual ADS override is
needed or not.

Written procedures would be provided for the above described operator actions of overriding
and re-establishing of ADS actuation following a prolonged station blackout event.

Since the batteries are conserved, as described above, sufficient power is available for
re-actuation of ADS during the 22-72 hour time frame. The actuation power is available in
the 24-hours batteries after 72 hours. Offsite resources may be invoked to retain the plant
monitoring function.

|
In the spectrum of events studied for AP600, the above-discussed action is the only known I

case where overriding a safety-related system is envisioned, and it applies to a ram event
(e.g. station blackout) which is made even more impmbable by considering it be pmlonged
over 20 hours. |

|

b. If the operator makes an error and actuates the entire ADS system in the above mentioned |
case, the ADS operation will successfully reduce the RCS pressure, thereby tenninating the !

primary to secondary leak. This success path is already modeled in the AP600 PRA, in the
SGTR event trees, as one of the multiple success paths in a SGTR event. |

The operator action of manual ADS-1 actuation (labeled as ADF-MAN 01 in the PRA) is
credited in the PRA only if CVS, SFW, and condenser are available and operator action of
pressurizer spray actuation fails. ADF-MAN 01 is assigned a failure probability of 0.5.
However, the commission ermr described in the question is not quantified. No adverse
conditions that would lead to compounding such a commission ermr have been identified; in
the absence of such conditions, the probability of such a commission error is expected to be
low (e.g. at the order of 0.0001).

30. Errors of commission are discussed on pp. 3-15 and 3-16, and are specifically connected to
actions in the ERGS. Please address the following questions and comments:

What is the impact if the operator fails to start the CVS pump, since starting a pump is "aa.

pan of the expected response to the event"?

b. With regard to SFW pump interactions in an SGTR, are them any consequences if the
operator fails to follow the procedure discussed?

Concerning spent fuel pool cooling system interactions (bottom of p. 3-16), Westinghousec.

states that the effects of SFP accidents " develop slowly" and are thus of insignificant risk.
How fast could such events be diagnosed? What is the impact of these events on shutdown
risk?
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Response:
|

'

|
|

In the SGTR event, the aligned CVS pump is expected to stet automatically tdue to lowa. I

pressurizer water level); credit is given for the manual actuation of th: . standby pump, if the
i

auto stan fails. In that case, if the operator action fails, then the CVS would not be |

| operational. This condition is explicitly modeled in the PRA (by CVN MANO3 operator '

action) and is i::corporated into the risk profile of the plant,

b. As modeled in PRA, in die SGTR event tree, the SFW system is expected to actuate
automatically due to low SG water level in the faulted SG; the operator action by
procedures is credited if the automatic actuation does not take place, if the operator action

| also fails, then the next success path would be entered; namely the successful isolation of
die faulted SG; CMT injection; and passive RHR operation. This success path does not take
credit for decay heat removal by the secondary side.

c. SFP level and temperature are monitored in the main control room and are also alanned. So
die SFP accidents due to loss of cooling or water level can be diagnosed immediately.
The impact of these events on shutdown risk is insignificant. If the SFP cooling is lost, it
takes several days before the boil-off reduces the SFP level to the point where it needs to be
replenished; this allows ample opponunity for response to the event. Even the fastest
conceivable water level loss event (inadvertent draining of SFP water to the IRWST during
re' cling when the gate is open) takes 8 hours to reduce the water level to the point where it
5.uds to be replenished. This event is easily diagnosable in the main control mom and can
be tenninated by closing the diversion valves to the IRWST or installing the gate. Thus, the
SFP events are not funher analyzed in shutdown PRA.

Miscellaneous General Comments

| 31. Westinghouse should discuss what consideration was given to " indirect" interactions due to
instrumentation and controls systems and/or transitory effects (although some credit is taken for
the ability of I&C design to " minimize spurious signals" that might cause adverse interactions).
For instance, closure of turbine stop valves could create a level transient (or an indication of a

, level transient) that could actuate the PRHR system. INEL predicts this could happen. It is not
I

clear what the ultimate effect would be for: LOCAs (initiates PRHR operation before "S" signal
would normally operate); non-LOCA transients and AOOs (could stan PRHR operation earlier
than might otherwise be the case. resulting in additional inventory shrinkage -- the ultimate effect

| is likely to be scenario dependent); or spurious actuation (spurious actuation of PRHR system).
If nothing else, the adverse interaction could simply be more actuations over plant lifetime than
the PRHR system is designed for.

t

Response:
l'

I l

As stated in this comment, the issue is not a safety concern, but rather one of plant operation
following a transient. Westinghouse has selected the PRHR actuation setpoints to avoid

|
actuation on a turbine trip. Actuation of PRHR for such an event is bounded by the accident |
analysis provided in SSAR Chapter 15.2.3 for Turbine Trip. !

32, The emphasis in the repon is on passive-passive and passive-active interactions that can directly {
affect the passive safety systems. Are there any " active-active" interactions of interest, i.e., an !

|
interaction between two active systems that could act to impede (or cause spurious actuation of) |

t
_ __ _
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a passive system? This could include secondary or teniary effects, such a feedback from the
turbine / generator system through the steam generator to the primary loop. For example; Table
2-1 does not show any systems beyond the secondary side of the RCS. How about effects
deriving fmm: turbine / generator (e.g., closing of stop valves causing level transient in SG that
actuates PRHR); other indirect interactions--such as transients caused by malfunctions of the
EHC system; interactions caused by spurious actuation of the reactor pmtection system or failure
of turbine-over-speed protection.

Response:

Spurious actuation of passive systems are evaluated in the SSAR Chapter 15 analysis. Therefore,
1

any combination of active systems that could cause a spurious actuation of a safety system is )
bounded by the analysis presented in Chapter 15 of the SSAR. This report identifies interactions

i
that could occur that could degrade the perfonnance of the safety systems once they have been |
actuated. Any such interactions identified should then be accounted for in the SSAR Chapter 15
accident analysis

33. There are interactions noted that involve the spent fuel cooling system. One rationale given for a {
low level of concem is that " spent fuel pool accidents are not deemed to be of risk significance."
It is not clear that this is consistent with our expressed concern with shutdown risks, or with the
recent technical issue on the SFP cooling system, which are still under discussion with
Westinghouse.

34. Many actions described in the repon involving valve position changes are noted as " safety-
related." Examples include: CVS isolation valves (p.2 II); main feedwater isolation functions
(discussed on p. 2-14; these are not explicitly stated to be safety-related, but are assumed by the
reviewer to be so); SG blowdown line isolation functions (discussed on p. 2-17); containment
sump pump isolation (p. 2-26); primary sampling system (not stated to be safety-related but
assumed by the reviewer to be p. 2-27 - 2-28); spent fuel pool cooling system isolation (also
assumed to be safety related by the reviewer, p. 2-29). Am they all single-failure proof'!

Response:

Yes, these isolation functions stated are safety-related and are designed to be tolerant of
single-failures.

35. Minor comment: Even if the condensate retum lines (non-safety-related) function properly (see
p. 2-37. third paragraph in Section 2.3.1.5), some condensate may end up in the sump rather than
the IRWST.

Response:

Yes.

36. Section 2.3.3.3, on IRWST/ ADS interactions, does not consider any of the oscillatory behavior
noted in the AP600 integral systems tests. including both oscillations at the stan of IRWST
injection. and the late phase oscillations. In both of these cases, the ADS-4 configuration
appears to play an imponant role in the development and characteristics of the oscillations.
Westinghouse should consider including a discussion of this behavior and evaluate the possibility



-

6

- - ,
,

22
4

of adverse effects. Since these oscillations also affect the RCS, the same comments apply to
Section 2.3.3.7. These oscillations are also relevant to the Sections 2.3.4.2 (containment

: recirc/ ADS),2.3.4.6 (containment recirc/RCS), and 2.3.6.4 (ADS /RCS).

Response:

The oscillatory behavior noted in the AP600 integral systems tests was considered in the

evaluation of the adverse systems interactions, but were not explicitly discussed in the report.

Additional comments will be added to the following sections of this report to indicate that the
oscillatory behavior noted during the AP600 testing does not cause any significant adverse
systems interactions for these components since satisfactory core cooling can be maintamsd and
core uncovery is prevented. In addition, the observed oscillations during the testing were
damped.

2.3.2.5 Accunmlator - SG
2.3.3.1 IRWST - Containment
2.3.4.2 Containment Recire - ADS
2.3.4.6 Containment Recire - RCS
2.3.5.3 PRHR - SG
2.3.6.2 ADS - SG
2.3.6.4 ADS - RCS

37. Loss of instrument air in its entirety or panially can have significant impact on both active and
passive systems (CMT, PRHR, Containment Isolation of active systems). Although it is
recognized that the air operated valves will fail to their safe position, there could be substantial
impact on the overall behavior of the plant due to the shear number of systems affected. Since
loss of instrumentation as an initiating event and on a system bases has been examined in the
PRA, it would seem appropriate that Westinghouse address the PRA insights on potential adverse
system interactions from the loss of instrument air in this report.

Response:

The following insights relate to loss of instrument air from the PRA study:

1. For safety related systems and functions, the valves that need to change position either do
not use air, or fail safe after loss of air. An example of fail safe case is the CMT AOVs,
which open upon loss of air, signal, or DC power. Such an opening would not create any
adverse system interactions. The same comments apply to the passive RHR valves.
Moreover, the type of AOVs used in these two safety related systems are different to
minimize potential common cause failures.

2. For non-safety related functions, SFW contml valves are air operated and would be affected
by loss of air. To allow use of these valves after such an event, air bottles are provided.
Moreover, these valves can be manually and locally controlled.

3. For CVS system air operated valves, upon loss of instmment air, the auxiliary spray line
isolation valve fails closed; the charging stop valve fails open; the makeup pump suction
header valve fails aligned to the boric acid tank; makeup Dow control valve fails open.
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Then fore, CVS is still able to pmvide flow to the reactor control systern via the nonnal
system flow path, but the pressurizer auxiliary spray is unavailable. '

;

|
[ 4. The AP600 PRA models the effects of loss of air on safety related and non-safety related
! systems. The PRA study shows that the instrument air system is not a risk significant

system. Also, the contribution of the loss of instrument air initiating event to the plant core
damage frequency is very small (0.1%). The fail-open design of passive RHR and CMT

, system air operated valves provides reliable actuation of these systems in loss of offsite
| power and station blackout events, and contributes to the reduction of risk due to diese
! events.
|

| 38. Will spurious opening of the CMT discharge valves (not due to a CMT actuation signal), cause
| the RCPs to trip? For example, loss of air to the CMT discharge valve will result in them
'

failing open - will this cause the RCPs to trip? If not, what adverse effects would this cause?

39. The adverse effects of cold weather on the operation of the PCCS appears to merit some
consideration. For instance, under extremely cold temperature conditions, it is conceivabie that
the annulus floor drains at the bottom of the containment annulus could ice up. Actuation of the
PCCS would result in cooling water not evaporated from the contairunent vessel water

,

accumulating in the lower annulus. Enough water accumulation could eventually affect umulus
air flow and degrade PCCS operation, in addition, icing of the distribution bucket and weirs
could affect distribution of PCCS flow on containment.

40. The stage 1,2, and 3 ADS discharce lines have vacuum breakers to prevent water hammer
following ADS actuation. What are the consequences of ADS actuation with the breakers :

unseated such that ADS discharge is diverted directly into containment rather than quenched in
the IRWST? How is the position of the vacuum breakers determined and monitored?

41. The pressurizer safety relief valve discharge lines appear to have a drain line connection to the
ADS valve discharge lines. It would seem that actuation of the ADS valves could pressurize the
safety relief valves discharge line and blow the mpture disk. What adverse effects would this
have on system operations? In addition, if ADS-1 is used manually to depressurize, will the
operator have to manually close the drain line isolation valve to the RCDT?

42. In order for the IRWST to function properly, it must directly communicate with the containment
atmosphere. Steam and pressure venting capabilities of the IRWST are discussed in the SSAR
but there does not appear to be any description of the vacuum relief assurance for the IRWST.
The staff assumes that the iRWST design will have a vacuum relief design sufficiently sized to
permit required drain down. However, has the possibility of clogging or obstruction of the
vacuum relief paths been considered along with any adverse effect this would have on IRWST
draining? Westinghouse should consider including a discussion on this in the adverse systems
interaction report and a description of the venting design in the SSAR. This concem would also
be applicable to vacuum venting design and potential for clogging / obstructions for the PCCS
tank.

43. Are there any advene interactions or effects possible from ADS blowdown on the IRWST level
instrumentation?

44. The passive autocatalytic recombiners (PARS) are designed to prevent hydrogen buildup from
DBA events from exceeding 4 percent. In a severe accident context, the hydrogen concentrations
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( in containment could approach 10 percent. Are there any adverse consequences from the PAR
j operating in this higher hydrogen concentration environment (such as overheating or flaming of
| the gas discharged from the PARS)?

Response:

In the event of a severe accident, hydrogen ignitors would be used for the purpose of huming
hydrogen generated in contairunent before high concentrations are reached. In the event that the *

PARS continue operating in a higher hydrogen concentration environment, there would be no
adverse effect due to a postulated elevated exhaust temperature emanating from the PARS
because the PARS are placed in locations for which elevated exhaust temperatures do not effect )
other equipment inside containment. '

45. The main control room habitability system maintains control room air pressure with pressure !
relief dampers. What are the consequences of a failure of one of these dampers?

Response:

A failure of one of the pressure relief dampers is compensated for by closing one of the pressure
relief isolation valves upstream of the damper. Two redundant pressure relief flow paths are
provided to account for a single failure, such as a damper. One flow path has sufficient vent
area to accommodate the air delivery from both trains of emergency air storage tanks. |

|

46. What controls are provided to ensure the quality of the air in the main control room habitability j
system air storage tanks? Has the possibility of degradation of the air quality in the storage I

tanks with time been considered (due to material coatings, grease, other unidentified
contaminants within the tanks that could gradually sublime and mix with the air)? |

;
.

Response: |

The emergency air storage tanks are steam cleaned by the vendor, dried, and filled with dry
nitrogen prior to shipment. After arriving on site, the tanks are purged of nitrogen and filled
with clean, dry air, which meets the specifications established by the VES system. The quality
of air stored in the tanks is ensured by periodically extracting a grab sample from the system and
performing a lab analysis of the sample. The sample interval will be established by the COL
applicant.

47. Is it possible for a secondary side break or rupture (within containment) to cause and actuation
of the ADS system? Under such circumstances, significant additional water inventory will be
added to containment; are there any adverse conditions possible fmm such a scenario (such as
boron dilution)?

48. Section 2.3.6.4 of the adverse systems interaction report states that a " spurious ADS LOCA is a
terminable LOCA event. [although] operators are act instmeted to terminate ADS." Please
explain this statement.. Information in Table 3-1 differs in that it states that " procedures exist to
terminate the event" [ spurious ADS). How would a spurious ADS be terminated?
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Response: |

The comments above are contained in Section 3.4 and the associated Table 3-1 that refer to a
specific event discussed in Section 2.3.6.4 (ADS / RCS) -- spurious ADS during power

,

operation. Section 3.4 specifically addresses the evaluation of potential human commission )
errors related to these two passive salety-related subsystems.

1

For clarification, there are two potential types of spurious ADS actuations will be addressed by l

this response:
,

1
- A system-level ADS actuation signal that results in the sequencing of ADS Stages 1-3 I
- A nonsystem-level actuation, such as a single ADS line that spuriously opens

For the system-level case, a spurious ADS is an event that can be tenninated. But like any
safety-related actuation signal, termination is allowed only under some very specific conditions.
In general, tennination of any plant safeguards actuation signal in the Emergency Operating ;

Procedures (EOPs) is perfonned in order to restore the plant after plant conditions have become |
stable and subsequent plant recover is anticipated using specific plant procedures. '

If a spurious system-level ADS occurs, the EOPs would confinn that proper systems responses
occurred and that at some point in the procedures, stable plant conditions exist and are being
maintained that allow the actuation signal to be reset and the safety-related systems to be
removed fmm service. j

So the statement in Section 3.4 is correct, meaning that under the specific termination criteria in |
the EOPs. the system-level ADS actuation signal could be reser and the plant restore to a stable
condition with the ADS system removed frnm service (by closing the ADS valves).

liowever, the statement that the operators are not instructed to tenninate ADS is intended to
show that the automatic ADS actuation would not be intenupted so that only panial actuation
occurs and that the plant is in an intermediate condition where termination is not allowed -- and
under conditians that would probably not meet the associated termination criteria.

In the ADS design, there are two separate actuation signals:

- Actuation of the Stage I to 3 timing sequence
- Subsequent Stage 4 actuation if CMT level continues to decrease

The operators would not be allowed to interfere with the Stage I to 3 sequence until it was
completed and conditions to terminate safety-related systems were satisfied. If stable conditions
existed that did not require the additional Stage 4 actuation on a continually decreasing CMT
level. such as through recovery of RCS inventory using the nonsafety-related chemical and
volume control system makeup pumps, then the operators cot!d terminate ADS operation at this
time.

For the second case listed above. where a system-level actuation has clearly not been generated

| and the spurious ADS actuation involves spurious opening (such as the spurious opening of both
series valves in a single ADS line), the o[citors would be expected to confirm that the system-

| level actuation signal is not present and then ta attempt to manually close at least one of the two
'

spuriously open series ADS valves in the affected line to stop the spurious RCS depressurization.

|

|
,

L J
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These operators actions would be equivalent to operator actions in currently licensed plams to
close a spuriously opened, safety-related steam generator atmospheric power-operated relief
valve, that was opened in a condition outside of its normal actuation conditions due to a
malfunction in the automatic actuation circuitry, to stop a spurious steam generator
depressurization.

49. Extensive effon is being placed on the human factors design of control room operaior controls
for the AP600. For example, manual actuation of the ADS requires two separate operator
actions. Experience indicates that many human factors related events are a result of ermrs
during testing or maintenance of !&C components. In the case of a spurious ADS signal.
Westinghouse states in Table 3-1 that the most likely human error may be related to testing or
maintenance of instrumentation. Related specifically to the ADS-4 squib valves, what protection i

is provided by the design of the ADS-4 actuation circuitry to prevent an inadvener.: discharge of
a squib valve during surveillance testing, trouble shooting, or repairs being conduued inside the
applicable I&C cabinets in the PMS system. For example, what measures would pr. cent a
technician from accidently performing a continuity check on the electrical leads to a squib valve
explosive charge (assuming that such a check could result in the firing of the charge)? Are there
any other systems in which an inadvertent actuation due to maintenance or I&C could have
significant adverse effects.

50. Related to the human factors aspects of question 29 above conceming actions following an
extended station blackout, there may be a need for operators to take some additional actions if
temperature limits are being appmached in the I&C cabinets due to lack of normal contml mom
cooling. What actions could the operator be expected to take and is there a potential for errors
of commission or omission? What would be the consequences of a such ermrs?

Response

As discussed below, there is no need for operator actions for cooling I&C cabinet rooms, or the
contra room during the 72-hour period following an extended station blackout or loss of
ventilation system. Thus, there are no postulated omission or commission errors.

The temperature in the I&C moms following a loss of the nuclear island non-radioactive
ventilation system remains below 120 F over a 72 hour period. If cooling is required beyond 72
hours, the room doors are opened and cooling is achieved via natural circulation. Attematively,
portable fans with flexible ducting may be obtained from offsite, and used to deliver convection
cooling to each of the electrical equipment rooms using ambient air, as needed.

The same discussion applies to the main control room.

51. There appears to be the possibility of adverse effects following the termination of an abnonnal
event. For example, the CMTs could be actuated during an event which is then successfully
terminated after a period of CMT recirculation. This would leave the CMTs full of hot water at
elevated pressure. What potential interactions could occur as the CMTs are cooled? liow are
these interactions prevented or mitigated? In general, have interactions of this type (i.e.,
recovery from tenninable sequences) been considered?

I
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